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GBPGmwm cix¶vi cÖkœcÎ : m„Rbkxj

†mU-02 19 XvKv †evW© 2021 welq ˆKvW : 1 7 4

mgq-2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } 90°a 10 km

10 km cȪ ’wewkó GKwU b`x‡Z †mÖv‡Zi †eM 5 km h-1| cÖ_g
gvwS 10 km h-1 †e‡M †mÖv‡Zi mv‡_ a †Kv‡Y Ges 2q gvwS
10 km h-1 †e‡M †mÖv‡Zi mv‡_ j¤̂fv‡e b`x cvi n‡Z hvÎv
Kij|
K. e‡ji NvZ Kx? 1
L. Nl©Y ej wK AmsiÿYkxj ej? e¨vL¨v Ki| 2
M. a †Kv‡Yi gvb KZ n‡j 1g gvwS †mvRvmywR b`xi Aci

cv‡o †cŠuQv‡e? 3
N. †Kvb gvwS b`xi Aci cv‡o Av‡M †cŠuQv‡Z cvi‡e?

MvwYwZK we‡kølYmn gZvgZ `vI| 4
2 } GKwU AvqZvKvi `Ð hvi ˆ`N©̈ , l = 1 m I fi, M = 0.5 kg.

M = 0.5 kg

¬l = 1 m®

A

B

wPÎ
K. †MÖwW‡q›U Kv‡K e‡j? 1
L. †f±‡ii WvBfvi‡R‡Ýi ˆewkó¨ Kx Kx? 2
M. `ÐwUi RoZvi åvgK wbY©q Ki| 3
N. hw` `ÐwU‡K 1 m e¨v‡mi cvZjv PvKwZ‡Z cwiYZ Kiv

nq  Z‡e  RoZvi  åvg‡Ki  †Kv‡bv  cwieZ©b  n‡e  wK?
MvwYwZK we‡kølY Ki| 4

3 } 4  m e¨vmwewkó  GKwU  cvwbc~Y©  Kzqvq  GKwU  cv¤ú 5 kg
cvwb‡K 20 m D”PZvq Zz‡j 10 m s-1 †e‡M wb‡ÿc K‡i| 5
HP ÿgZvi Ab¨ GKwU cv¤ú cvwbc~Y© Kzqv‡K cvwbk~b¨ K‡i|
K. AvqZ GKK †f±i Kv‡K e‡j? 1
L. M¨v‡mi †eM wbY©‡q r. m. s. †eM †bIqv nq †Kb? e¨vL¨v Ki| 2
M. 1g cv‡¤úi kw³ wbY©q Ki| 3
N. KzqvwU cvwbk~b¨ Ki‡Z †Kvb cv¤úwUi Kg mgq jvM‡e?

MvwYwZKfv‡e we‡kølY Ki| 4
4 } c„w_ex  c„‡ô  GKwU  mij  †`vj‡Ki  myZvi  ˆ`N©̈ 99 cm Ges

e‡ei e¨vm 0.6 cm| †`vjKwU‡K g½j MÖ‡n wb‡q hvIqv n‡jv|
g½j MÖ‡ni fi c„w_exi f‡ii 0.11 ¸Y Ges e¨vmva© c„w_exi
e¨vmv‡a©i 0.532 ¸Y|
K. Av‡cwÿK Av ª̀©Zv Kv‡K e‡j? 1
L. fi‡eM I MwZkw³i g‡a¨ m¤úK© †jLwPÎ w`‡q e¨vL¨v Ki| 2
M. c„w_ex c„‡ô †`vj‡Ki K¤úv¼ wbY©q Ki| 3
N. DÏxc‡Ki Av‡jv‡K †`vjKwUi K¤úv‡¼i kZKiv

cwieZ©b MvwYwZKfv‡e we‡kølY Ki| 4

5 } GKwU evqy ey`ey` n«‡`i Zj‡`k n‡Z cvwbi Dcwic„‡ô Avm‡j
Gi AvqZb wØ¸Y nq| evqyi Pvc = 1.01 ´ 105 Pa.
K. cÖZ¨qbx ej Kx? 1
L. N~Y©bÿg †Kv‡bv e ‘̄i RoZvi åvgK †ewk n‡j wK nq?

e¨vL¨v Ki| 2
M. n«‡`i MfxiZv wbY©q Ki| 3
N. hw` n«‡`i MfxiZv 55 mm nq Z‡e 2 cm e¨vmv‡a©i evqy

ey`eya n«‡`i Zj‡`k n‡Z c„‡ô Avm‡j Bnvi AvqZ‡bi
wK cwieZ©b n‡e? MvwYwZKfv‡e we‡kølY Ki| 4

6 }  4m cȪ ’wewkó  GKwU  iv Í̄vi  GKwU  ’̄v‡bi  euv‡Ki  e¨vmva©
100 m Ges iv Í̄vi Dfq cv‡ki D”PZvi cv_©K¨ 0.5 m| euvK
AwZµ‡gi c~‡e© GKwU Mvwo 60 km h-1 †e‡M PjwQj|
K. msiÿYkxj ej Kv‡K e‡j? 1
L. †bŠKvi ¸YUvbvi †ÿ‡Î ˆeVvi cÖ‡qvRbxqZv Kx? e¨vL¨v

Ki| 2
M. euv‡Ki ’̄v‡b iv Í̄vi e¨vswKs †KvY wbY©q Ki| 3
N.  DÏxcK  Abyhvqx  MvwowU  D³  †e‡M  wbivc‡`  Pj‡Z

cvi‡e wK-bv- MvwYwZKfv‡e we‡kølYmn gZvgZ `vI| 4
7 } †Kv‡bv GK ’̄v‡b nvB‡MÖvwgUv‡ii ï®‹ ev‡j¦i ZvcgvÎv 24 °C

Ges wkwkiv¼ 11.5 °C| 24 °C, 12 °C Ges 11 °C ZvcgvÎvq
m¤ú„³ Rjxq ev®úPvc h_vµ‡g 22.38 ´ 10-3 m, 10.52 ´
10-3 m Ges 9.9 ´ 10-3 m cvi` Pvc| 24 °C ZvcgvÎvq
†MøBmv‡ii Drcv`K 1.72.
K. w¯úÖs aªæeK Kv‡K e‡j? 1
L. k~b¨ KvR e¨vL¨v Ki| 2
M. D³ ’̄v‡b wm³ ev‡j¦i cvV KZ? wbY©q Ki| 3
N. DwjøwLZ ’̄v‡b MvwYwZK we‡køl‡Yi gva¨‡g Av‡cwÿK

Av ª̀©Zv wbY©qc~e©K AvenvIqv m¤ú‡K© gšÍe¨ Ki| 4
8 }

®
A = 2

^
i + 4

^
j + 2

^
k,

®
B = 3

^
i + 3

^
j + 4

^
k Ges

®
C =

^
i + 2

^
j +

^
k

P Q

RS

A
®

B
®

K. wkwkiv¼ Kx? 1
L. mij Qw›`Z MwZm¤úbœ †Kv‡bv KYvi †eM k~Y¨ n‡j

Dnvi Z¡iY Kx k~b¨ n‡e? e¨vL¨v Ki| 2
M.

®
B I

®
A †f±i Øviv MwVZ mvgvšÍwi‡Ki †ÿÎdj wbY©q

Ki| 3
N. DÏxc‡Ki †f±i wZbwU mgZjxq wK-bv? MvwYwZKfv‡e

we‡kølY Ki| 4
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†mU-04 20 ivRkvnx †evW© 2021 welq ˆKvW : 1 7 4

mgq-2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }
®
A = 4

^
i + 2

^
j -

^
k

®
B =

^
i - 2

^
j -

^
k

®
C = 4

^
i - 2

^
j +

^
k

K. Ae ’̄vb †f±‡ii msÁv `vI| 1
ÔL. ÒAvqZ GKK †f±‡ii w`K wbw ©̀ó n‡jI GKK †f±‡ii

w`K wbw ©̀ó bqÓ- e¨vL¨v Ki| 2
M.

®
C eivei

®
B Gi j¤̂ Awf‡ÿc wbY©q Ki| 3

N. |
®
A -

®
B|  >  |

®
B -

®
C|  >  |

®
A -

®
C|; mwVK/mwVK bq- hvPvB

Ki| 4
2 } AvwiZvi fi 40 kg| †m GKwU Nl©Ynxb Djø¤^ A‡ÿi mv‡c‡ÿ

Avbyf‚wgKfv‡e N~Y©vqgvb bvMi‡`vjvi cÖvšÍwe› ỳ‡Z P‡o 25 m
e¨vmwewkó e„ËvKvi c‡_ cÖwZ wgwb‡U 10 evi Nyi‡Q| AvwiZv
ax‡i  ax‡i  †K‡› ª̀i  w`‡K Avm‡Z _v‡K Ges  †K› ª̀  †_‡K 6 m
`~‡i GKwU we›`y‡Z †cuŠQvq|
K. UK© Kx? 1
L. e„ËvKvi c‡_ e ‘̄i mg‡e‡M Pjv m¤¢e bq? e¨vL¨v Ki| 2
M. cÖvšÍwe› ỳ‡Z _vKve ’̄vq AvwiZvi ˆiwLK †eM KZ? 3
N. AvwiZv cÖvšÍwe› ỳ †_‡K †K‡› ª̀i w`‡K Avm‡j Zvi

†KŠwYK fi‡e‡Mi †Kv‡bv cwieZ©b n‡e wK-bv Zv
MvwYwZK we‡køl‡Yi gva¨‡g ch©v‡jvPbv Ki| 4

3 } GKwU `vjv‡bi Qv‡`i mv‡_ ỳwU gB jvMv‡bv Av‡Q| GKwU gB
Gi ˆ`N©̈ 5  m Ges  GwU  Abyf‚wg‡Ki  mv‡_ 60° †KvY K‡i
i‡q‡Q| wØZxq gBwUi ˆ`N©̈ 6 m Ges GwU Abyf‚wg‡Ki mv‡_
46.2° †KvY  K‡i  i‡q‡Q|  ỳBRb  wbg©vY  kÖwgK  Df‡q 20 kg
†evSv wb‡q 1 wgwb‡U  wfbœ  wfbœ  gB e¨envi  K‡i  Qv‡`  DV‡Z
cv‡ib| cÖ_g gB †e‡q whwb D‡Vb Zvi fi 60 kg Ges wØZxq
gB †e‡q whwb D‡Vb Zvi fi 70 kg|
K. ÿgZvi gvÎv mgxKiY wjL| 1
L. Ò†Kv‡bv e ‘̄i MwZkw³ 10 JÓ- e¨vL¨v Ki| 2
M.  cÖ_g  kÖwg‡Ki  †ÿ‡Î  Qv‡`  DVvi  Rb¨  m¤úvw`Z  KvR

wbY©q Ki| 3
N. Dfq kÖwg‡Ki ÿgZv Awfbœ n‡e Kx? MvwYwZKfv‡e

we‡kølY Ki| 4
4 } GKwU †m‡KÛ †`vjK f‚-c„‡ô mwVK mgq †`q| †`vjKwU‡K

ivOvgvwUi GK cvnv‡oi Dci wb‡q †M‡j cÖwZw`b 25 †m‡KÛ
mgq nvivq| (f‚-c„‡ô AwfKl©R Z¡iY 9.8 m s-2)
K. mij Qw›`Z ¯ú›`b MwZi msÁv `vI| 1
L. KvwjK ch©vqe„Ë e¨vL¨v Ki| 2
M. cvnvowUi D”PZv wbY©q Ki| 3
N. ÒcvnvowU‡Z †`vjbKvj f‚-c„‡ôi b¨vq †c‡Z n‡j Kx

e¨e ’̄v MÖnY Ki‡eÓ- MvwYwZKfv‡e we‡kølY Ki| 4
5 } w ’̄i ZvcgvÎvq 5.1 wjUvi evqyc~Y© GKwU †ejyb‡K 40 m Mfxi

cvwbi Zj‡`‡k †bqvq †ejybwU 1.1 wjUvi AvqZb aviY K‡i|
†ejybwUi m‡e©v”P cÖmviY ÿgZv 9.5 wjUvi  Ges  H  ’̄v‡b
AwfKl©R Z¡iY 9.8 m s-2.

K. wkwkiv‡¼i msÁv `vI| 1
L. Ò†Kv‡bv ’̄v‡bi Av‡cwÿK Av ª̀©Zv 60%Ó- e¨vL¨v Ki| 2
M. DÏxcK Abymv‡i H ’̄v‡bi evqygÐjxq Pvc KZ? 3
N. DwjøwLZ †ejybwU‡Z we‡kl e¨e ’̄vq Zj‡`‡k _vKv

Ae ’̄vq AviI 1 wjUvi  evqy  cÖ‡ek  Kwi‡q  gyL  eÜ
Ae ’̄vq †Q‡o †`qv n‡j AÿZ Ae ’̄vq cvwbi DcwiZ‡j
Avm‡e wK? we‡kølY Ki| 4

6 }
Rv v R

b`xi cȪ ’ 1.5 km

†mÖvZ 4 m s-1 †mÖvZ 4 m s-1

 wPÎ-K wPÎ-L
 Dfq wP‡Î v = †bŠKvi †eM = 6 m s-1

R = jwä †eM
K. bvj †f±‡ii msÁv `vI| 1
L. Ò†Kv‡bv †f±‡ii wecixZ †f±i Ges wecÖZxc †f±‡ii

ga¨eZ©x †KvY me©̀ v GKB nqÓ- e¨vL¨v Ki| 2
M. wPÎ ÔKÕ †_‡K jwä †eM R wbY©q Ki| 3
N. †Kvb wPÎvbymv‡i b`x cvi n‡Z Kg mgq jvM‡e?

MvwYwZKfv‡e we‡kølY Ki| 4
7 } GKwU cvwbc~Y© Kzqvi MfxiZv 12 m Ges e¨vm 3 m| KzqvwU‡K

22 wgwb‡U  cvwbk~b¨  Ki‡Z 6 HP Gi GKwU cv¤ú jvMv‡bv
n‡jv| A‡a©K cvwbk~b¨ Kivi ci cv¤úwU bó nIqvq Ab¨
GKwU cv‡¤úi mvnv‡h¨ c~e©  wba©vwiZ mg‡q KzqvwU‡K cvwbk~b¨
Kiv n‡jv|
K. msiÿYkxj ej Kv‡K e‡j? 1
L. ÒMvwoi PvKvi bvU-eëz †Lvjvi †ÿ‡Î j¤̂v nvZjhy³

hš¿ e¨envi myweavRbKÓ- e¨vL¨v Ki| 2
M. cÖ_g cv¤úwU KZ mgq ci bó n‡qwQj? 3
N. cv¤ú ỳwUi ÿgZvi ZviZg¨ MvwYwZKfv‡e we‡kølY Ki| 4

8 } GKRb AvenvIqvwe` ˆ`wbK cÖwZ‡e`‡bi Rb¨ wb‡Pi
DcvË¸‡jv msMÖn Ki‡jb :

’̄vb
ï®‹ evj¦

_v‡g©vwgUv‡ii
cvV

wm³ evj¦
_v‡g©vwgUv‡ii

cvV

evqyi
ZvcgvÎvq
†MøBmv‡ii
Drcv`K

XvKv 28.6°C 20 °C 1.664

w`bvRcyi 32.5 °C 22 °C 1.625

[14 °C, 16 °C, 28 °C, 30 °C, 32 °C Ges 34 °C ZvcgvÎvq
m¤ú„³ Rjxq ev®úPvc h_vµ‡g 11.99, 13.63, 28.35, 31.83,
35.66 Ges 39.90 mm Hg]
K. Pvj©‡mi m~ÎwU wee„Z Ki| 1
L. ÒAv`k© M¨vm GKwU KíbvgvÎÓ- e¨vL¨v Ki| 2
M. H w`‡b XvKvi wkwkiv¼ wbY©q Ki| 3
N. Dc‡iv³ Z‡_¨i wfwË‡Z †Kv‡bv e¨w³ †Kv_vq AwaKZi

¯̂w Í̄‡eva Ki‡eb? we‡kølY Ki| 4



†evW© cÖkœcÎ, G·K¬zwmf g‡Wj †U÷ I kxl©̄ ’vbxq K‡j‡Ri cÖkœcÎ I DËigvjv 7

†mU-K 21 h‡kvi †evW© 2021 welq ˆKvW : 1 7 4

mgq-2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } iweb‡`i evwoi mvg‡b 1000 m cÖk Í̄ GKwU b`x †mÖvZtw ^̄bx
cÖevwnZ| evwoi †mvRvmywR b`xi wVK Aci cv‡o Zvi K‡jR|
GKw`b  mKv‡j  †m  K¬vm  ïiæ  nIqvi  wVK 10 wgwbU c~‡e©
†mÖv‡Zi †e‡Mi mv‡_ 120° †Kv‡Y 10 km h-1 †e‡Mi GKwU
†bŠKvq K‡j‡Ri D‡Ï‡k¨ iIbv w`‡jv Ges †mvRv Aci cv‡o
wM‡q K‡j‡R †cŠuQv‡jv| [b`xi cvo n‡Z K‡j‡Ri `~iZ¡ bMY¨
we‡ePbv Ki‡Z n‡e]
K. Ae ’̄vb †f±i Kx? 1
L.  †bŠKvi  ¸Y  Uvbvi  mgq  A‡bK  j¤̂v  `wo  e¨env‡ii

myweav e¨vL¨v Ki| 2
M. DÏxcK Abymv‡i b`x‡Z †mÖv‡Zi †eM KZ? 3
N. iweb wK h_vmg‡q K¬v‡m Dcw ’̄Z n‡Z cvi‡e? MvwYwZK

we‡kølYc~e©K gZvgZ `vI| 4
2
}

X

Q(6, - 3, 2)
P(2, 2, - 1)

O

Z

Y

q

 wP‡Î ỳwU we›`y P I Q Gi ’̄vbv¼ †`Iqv Av‡Q| ®
OP I ®

OQ
h_vµ‡g we› ỳØ‡qi Ae ’̄vb †f±i wb‡ ©̀k Ki‡Q|
K. †f±i wefvRb Kx? 1
L. ^

k ´
^
k GKwU bvj †f±i- e¨vL¨v Ki| 2

M. ®
OP I ®

OQ †f±iØ‡qi ga¨eZx© †KvY q Gi  gvb  wbY©q
Ki| 3

N. ®
OP,

®
PQ I ®

OQ  †f±i  wZbwU  GKB  mgZ‡j  Ae ’̄vb
K‡i
wK-bv MvwYwZKfv‡e hvPvB Ki| 4

3 }

50 cm

Y

A B

X P

Q

 wP‡Î 500 gm f‡ii AB miæ `ÐwU Gi ˆ`‡N©¨i ga¨we› ỳ‡Z
j¤f̂v‡e MgbKvix Aÿ PQ Gi mv‡c‡ÿ cÖwZ wgwb‡U 30 evi
K‡i Nyi‡Q|
K. †gŠwjK e‡ji msÁv `vI| 1
L. N~Y©b A‡ÿi mv‡c‡ÿ ˆe`y¨wZK cvLvi mKj we›`yi

†KŠwYK  †eM  mgvb  wKš‘  ˆiwLK  †eM  wfbœ  wfbœ  †Kb?
e¨vL¨v Ki| 2

M. PQ A‡ÿi mv‡c‡ÿ `ÐwUi †KŠwYK fi‡eM wbY©q Ki| 3
N. XY A_ev PQ †Kvb  A‡ÿi  mv‡c‡ÿ  `ÐwUi  RoZvi

åvgK †ewk n‡e| MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4
4 } GKwU iv Í̄v 115 m e¨vmv‡a©  euvK wb‡q‡Q| H ’̄v‡b iv Í̄vwU 5 m

PIov Ges †fZ‡ii wKbviv n‡Z evB‡ii wKbviv 0.4 m DuPz|
iv Í̄vi Nl©Y mnM 0.2 Ges H ’̄v‡b AwfKl©R Z¡iY g = 9.8 m s-2.
K. fi‡e‡Mi msiÿY m~ÎwU wjL| 1
L. nvZ ¸Uv‡bv ev cÖmvwZ Ae ’̄vq Nyi‡j †Kvb †ÿ‡Î

†KŠwYK †eM †ewk n‡e? e¨vL¨v Ki| 2

M. iv Í̄vi e¨vswKs †KvY wbY©q Ki| 3
N. hẁ  H euv‡K e¨vswKs bv _v‡K Z‡e m‡e©v”P KZ †e‡M H

’̄v‡b wbivc‡` euvK †bIqv m¤¢e? MvwYwZKfv‡e hvPvB Ki| 4
5 } GKwU cvwbc~Y© Kzqvi MfxiZv 20 m I  e¨vm 4  m| GKwU

cv¤ú 10 wgwb‡U KzqvwUi A‡a©K Lvwj Ki‡Z cv‡i|
K. Kg©`ÿZv Kx? 1
L. Puv` c„w_exi Pvwiw`‡K Nyi‡Q wKš‘ †K›`ªgyLx ej Øviv

KvR n‡”Q bv|- e¨vL¨v Ki| 2
M. DÏxc‡Ki cv¤úwUi Ak¦ÿgZv wbY©q Ki| 3
N. Kzqvi evwK A‡a©K Lvwj Ki‡Z cv¤úwUi wK GKB mgq

jvM‡e? MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI| 4
6 } wP‡Î C we›`y  GKwU  mij  †`vj‡Ki  me©vwaK  miY  wb‡ ©̀k

Ki‡Q| e‡ei fi 20 gm|

C2 m
0.1 m

0.2 m

O

B
A

K. KvR-kw³ Dccv`¨wU wee„Z Ki| 1
L. ỳwU GKB f‡ii e ‘̄‡K wfbœ ’̄v‡b f‚wg n‡Z GKB D”PZvq

ivL‡j w ’̄wZkw³ wfbœ n‡Z cv‡i- KviY e¨vL¨v Ki| 2
M. †`vjKwUi †`vjbKvj 2.8 s n‡j H ’̄v‡b AwfKl©R

Z¡iY KZ? 3
N. DÏxc‡K hvwš¿K kw³i wbZ¨Zv m~Î cvwjZ nq wK-bv B

I C Ae ’̄v‡bi wfwË‡Z MvwYwZKfv‡e gZvgZ `vI| 4
7 } mvwKj GKw`b GKwU †m‡KÛ †`vjK‡K A I B bvgK `ywU

cvnv‡oi cv`‡`‡k wb‡q †M‡j mwVK mgq cvq| wKš‘ †m jÿ
Kij A cvnv‡oi P‚ovq †M‡j †`vjKwU NÈvq 30 s mgq nvivq
Ges B cvnv‡oi P‚ovq †`vjKwUi †`vjbKvj cvIqv hvq
2.0198 s| [c„w_exi e¨vmva© R  =  6.4 ´ 106 m| cvnvoØ‡qi
cv`‡`‡k A_©vr f‚c„‡ô g = 9.8 m s-2]
K. ch©vqe„Ë MwZ Kx? 1
L. c„w_exi wewfbœ ’̄v‡b †m‡KÛ †`vj‡Ki ˆ`N©̈  wK wewfbœ

n‡Z cv‡i? e¨vL¨v Ki| 2
M. DÏxc‡Ki †m‡KÛ †`vjKwUi ˆ`N©̈  KZ? 3
N. DÏxc‡Ki Z‡_¨i wfwË‡Z Dfq cvnv‡oi D”PZv wbY©qc~e©K

gZvgZ `vI †Kvb cvnvowU †ewk DuPz? 4
8 } †Kv‡bv GKw`b XvKvi ZvcgvÎv 35 °C Ges wkwkiv¼ 19.4 °C|

H GKB mg‡q PÆMÖv‡g  ’̄vwcZ GKwU  nvB‡MÖvwgUv‡ii  ï®‹  I
wk³ ev‡j¦i cvV h_vµ‡g 35 °C Ges 30 °C cvIqv †Mj|
[35 °C ZvcgvÎvq †MøBmv‡ii Drcv`K 1.60 I 19 °C, 20 °C,
27 °C Ges 35 °C ZvcgvÎvq m¤ú„³ ev®úPvc h_vµ‡g 16.5,
17.7, 26.78 Ges 42.16 mm cvi`|]
K. e‡q‡ji m~ÎwU wee„Z Ki| 1
L. †Kv‡bv GKw`‡bi wkwkiv¼ 19.4 °C ej‡Z Kx eyS? 2
M. DÏxcK Abymv‡i Hw`b XvKvi Av‡cwÿK Av ª̀©Zv wbY©q Ki| 3
N. GKB ZvcgvÎv nIqv m‡Ë¡I XvKv I PÆMÖv‡gi g‡a¨

†Kv_vq Nvg `ªæZ ïKv‡e? DÏxc‡Ki Av‡jv‡K MvwYwZK
we‡kølY Ki| 4
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†mU-02 22 Kzwgjøv †evW© 2021 welq ˆKvW : 1 7 4

mgq-2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } ®
F1 = (-2

^
i + 3

^
j +

^
k ) N ®

F2 = (5
^
i  +  2

^
j + 2

^
k ) N

O
Y

X

Z

 wP‡Î
®
F1 I

®
F2 ejØq O we›`y‡Z wµqvkxj|

K. GKK †f±i Kv‡K e‡j? 1
L. GKB Z‡j wµqvkxj ỳwU †f±i‡K Nwoi KuvUvi w`‡K

Ges wecixZ w`‡K †Nviv‡j jwäi w`K GKB n‡e wK-bv
e¨vL¨v Ki| 2

M.
®
F1 ´

®
F2 †ei Ki| 3

N.
®
F1 +

®
F2 I

®
F1 -

®
F2 ci¯úi j¤̂ wK-bv hvPvB Ki| 4

2 } 1400 kg f‡ii  GKwU  Mvwo 20  m cÖk Í̄ †Kv‡bv euvKv iv Í̄vq
euvK wb‡”Q| iv Í̄vi evB‡ii cÖvšÍ wfZ‡ii cÖvšÍ A‡cÿv 0.75 m
DuPz| iv Í̄vi euv‡Ki e¨vmva© 100 m| hvÎxiv PvjK‡K 8 m s-1

†e‡M Mvwo Pvjv‡Z Aby‡iva K‡i|
K. †KŠwYK fi‡eM Kv‡K e‡j? 1
L. †`qv‡ji mv‡_ av°v †L‡q ej wecixZ w`‡K wd‡i Av‡m

†Kb? 2
M. iv Í̄vq Mvwoi Dci wµqvkxj cÖwZwµqv ej wn‡me Ki| 3
N. Mvwoi PvjK hvÎx‡`i Aby‡iva iÿv Ki‡Z cvi‡eb wK-

bv hvPvB Ki| 4
3 } GKRb Wzeyix jeYv³ n«‡`i MfxiZv cwigv‡ci Rb¨ 1.013 ´

105 N  m-2 Pv‡c 2.5 ´ 10-2 m3 AvqZ‡bi 1 †gvj wnwjqvg
M¨vm fwZ© †ejyb‡K n«‡`i c„ô n‡Z Zj‡`‡k wb‡q hvIqvq Gi
AvqZb  A‡a©K  n‡q  †Mj|  G‡Z  Wzeyix  gšÍe¨  Ki‡jb  Òn«‡`i
MfxiZv 9 m|Ó D‡jøL¨ M¨vm I n«‡`i cvwbi ZvcgvÎv GKB|
[n«‡`i cvwbi NbZ¡ 1.1 ´ 103 kg  m-3,  g  =  9.8  m  s-2,
R = 8.314 J mol-1 K-1, n«‡`i c„‡ô evqyi Pvc 1.013 ´ 105 N
m-2]
K. ÿgZv Kv‡K e‡j? 1
L. KLb w¯úÖs Øviv abvZ¥K KvR m¤úbœ nq? e¨vL¨v Ki| 2
M. M¨v‡mi ZvcgvÎv wbY©q Ki| 3
N. Wzeyixi gšÍ‡e¨i mZ¨Zv hvPvB Ki| 4

4 } AZ¨waK VvÐvi Kvi‡Y ‘P’ ’̄v‡b GKwU †m‡KÛ †`vj‡Ki
†`vjbKvj Ggbfv‡e cwiewZ©Z n‡jv †h, Bnv w`‡b 15 †m‡KÛ
`ªæZ P‡j| c‡i GB †`vjKwU‡K GKB ZvcgvÎvi Aci GKwU
’̄vb ‘N’ †Z †bqv n‡jv| P ’̄v‡bi †P‡q N ’̄v‡b AwfKlx©q

Z¡iY 5% Kg| [g = 9.8 m s -2]
K. ch©vqKvj Kv‡K e‡j? 1
L. mvg¨ve ’̄vb n‡Z mi‡Yi cwieZ©‡b GKwU e‡ei †eM

Kxfv‡e cwiewZ©Z nq? e¨vL¨v Ki| 2

M. P ’̄v‡b †m‡KÛ †`vjKwUi cwiewZ©Z †`vjbKvj wnmve
Ki| 3

N. †`vjKwU‡K ‘N’ ’̄v‡b †m‡KÛ †`vjK wnmv‡e e¨env‡ii
Rb¨ Kx cwieZ©b Ki‡Z n‡e? MvwYwZK e¨vL¨v `vI| 4

5 } GKwU nvmcvZvj KZ…©cÿ memgq †ivMx‡`i †Kwe‡bi
Av‡cwÿK Av ª̀©Zv 46% Gi  Kg  ivLvi  †Póv  K‡i|  wKš‘
GKw`b Zv‡`i Gwm wbqš¿Y BDwbU wVKg‡Zv KvR KiwQj bv|
KZ…©cÿ  jÿ Ki‡jv  †h  Zv‡`i  nvmcvZv‡j  ï®‹  I  wm³  evj¦
nvB‡MÖvwgUv‡ii cvV w`‡”Q h_vµ‡g 23 °C Ges 15.8 °C,
†MøBmvi Drcv`K 23 °C G 1.74; 10 °C; 11 °C Ges 23 °C G
m¤ú„³ ev®úPvc h_vµ‡g 9.2 mm, 9.865 mm Ges 21.105
mm Hg.
K. cig k~b¨ ZvcgvÎv Kv‡K e‡j? 1
L. kx‡Zi mKv‡j wkwki †`Lv hvq †Kb? e¨vL¨v Ki| 2
M. H w`‡bi wkwkiv¼ wbY©q Ki| 3
N. nvmcvZvj KZ…©cÿ Av‡cwÿK Av ª̀©Zv wb‡q H w`b

†Kv‡bv msK‡U c‡owQj wK-bv? MvwYwZK e¨vL¨v `vI| 4
6 } GKwU K‚‡ci MfxiZv Ges e¨vmva© h_vµ‡g 10 m Ges 3.44

m| GKwU BwÄb 3 wgwb‡U K‚cwU cvwbk~b¨ Ki‡Z cv‡i| c‡i
BwÄbwU‡K 1200 kg f‡ii GKwU Mvwoi BwÄb wn‡m‡e e¨envi
Kiv n‡jv|
K. e¨vswKs †KvY Kv‡K e‡j? 1
L. Djø¤^ Z‡j `ªæZ N~Y©biZ cvwb fwZ© evjwZi cvwb c‡o

hvq bv †Kb? e¨vL¨v Ki| 2
M. K‚‡ci †ÿ‡Î BwÄb Øviv m¤úvw`Z Kv‡Ri wnmve Ki| 3
N. 2.4 †m‡KÛ mg‡qi g‡a¨ w ’̄ive ’̄v †_‡K 20  m s-1 †eM

AR©b H MvwowUi c‡ÿ m¤¢e wK-bv? MvwYwZK e¨vL¨v `vI| 4
7 } 5 kg fi  I 30 cm e¨vmv‡a©i GKwU PvKv wgwb‡U 60 evi

Nyi‡Q| PvKvwU‡K 5 sec G  _vgv‡bvi  Rb¨ 0.45 N-m UK©
cÖ‡qvM Kiv n‡jv|
K. †K› ª̀wegyLx e‡ji msÁv `vI| 1
L. UK© I e‡ji g‡a¨ cv_©K¨ wjL| 2
M. PvKvwUi †KŠwYK fi‡eM wbY©q Ki| 3
N. DÏxc‡K DwjøwLZ mg‡q PvKvwU‡K _vgv‡bv hv‡e wK-bv

hvPvB Ki| 4
8 } mij Qw›`Z ¯ú›`‡b ¯ú›`bkxj 0.5 kg f‡ii KYv mvg¨ve ’̄vb

n‡Z 0.015 m †U‡b †Q‡o w`‡j GwU 0.12 m we Í̄v‡i ỳ‡j|
GwUi e¨eKjbxq mgxKiY wb¤œiƒc :

d2x
dt2  + 4p2 x = 0

K. cig Av ª̀©Zv Kv‡K e‡j? 1
L. w ’̄wZ ’̄vcK ej Ges AwfKlx©q ej Øviv m¤úvw`Z

Kv‡Ri g‡a¨ cv_©K¨ e¨vL¨v Ki| 2
M. KYvi `kv aªæeK †ei Ki| 3
N. t = 1.125 †m‡KÛ I t = 1.625 †m‡K‡Û hvwš¿K  kw³i

wbZ¨Zv hvPvB Ki| 4



†evW© cÖkœcÎ, G·K¬zwmf g‡Wj †U÷ I kxl©̄ ’vbxq K‡j‡Ri cÖkœcÎ I DËigvjv 9

†mU-02 23 PÆMÖvg †evW© 2021 welq ˆKvW : 1 7 4

mgq-2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }
®
A = 2

^
i + 2

^
j - 3

^
k Ges

®
B = 3

^
i + 3

^
j - 2

^
k GKwU wÎfz‡Ri

`ywU  mwbœwnZ  evû  wb‡`©k  K‡i|
®
P I

®
Q †f±iØq Aci GKwU

wÎfz‡Ri `ywU  mwbœwnZ evû  wb‡`©k  K‡i,  †hLv‡b
®
P =  3

®
A Ges

®
Q =

1
2

®
B|

®
A

®
B

®
Q

®
P

wPÎ-1
K. Ae ’̄vb †f±i Kv‡K e‡j? 1
L. mgvb †f±i, mgvšÍivj †f±i wK-bv? e¨vL¨v Ki| 2
M.

®
A I

®
B Gi ga¨eZx© †KvY wbY©q Ki| 3

N. DÏxc‡K DwjøwLZ wÎfzRØ‡qi g‡a¨ †KvbwU AwaK
RvqMv `Lj Ki‡e? MvwYwZKfv‡e we‡kølY Ki| 4

2 } kvšÍ GKwU K‡j‡Ri QvÎ| Zvi evwoi cvk w`‡q 1 km cÖk Í̄
GKwU b`x cÖevwnZ| evwoi †mvRvmywR Aci cv‡o Zvi
K‡jR| GKw`b mKv‡j †m K¬vm ïiæ nIqvi 5 wgwbU c~‡e©
†mÖv‡Zi mv‡_ 120° †Kv‡Y 12  km  h-1 †e‡M GKwU †bŠKvq
K‡j‡Ri D‡Ï‡k¨ iIbv n‡jv|
K. w¯úÖs aªæeK Kx? 1
L. evwji Dci w`‡q nuvUv Kómva¨ †Kb?Ó 2
M. b`x‡Z †mÖv‡Zi †eM wbY©q Ki| 3
N.  kvšÍ  wK  h_vmg‡q  K¬v‡m  Dcw ’̄Z  n‡Z  cvi‡e?

MvwYwZKfv‡e we‡kølY Ki| 4
3 } 16 m Mfxi I 6 m e¨v‡mi GKwU Kzqvi A‡a©K cvwbc~Y© wQj|

KzqvwU‡K cvwbk~b¨ Kivi Rb¨ 2 kW ÿgZv  I 80% `ÿZv
m¤úbœ  GKwU  cv¤ú  Pvjy  Kiv  n‡jv|  wKš‘  A‡a©K  cvwb
D‡Ëvj‡bi ci cv¤úwU weKj n‡q hvq| 3 HP ÿgZvi Aci
GKwU cv¤ú 2 NÈvq KzqvwU‡K cvwbk~b¨ Ki‡Z mÿg nq|
K. Kg©`ÿZv Kv‡K e‡j? 1
L. w¯úÖs ej Øviv K…ZKvR FYvZ¥K nq- e¨vL¨v Ki| 2
M.  Pvjy  Kivi  KZ  mgq  ci  cÖ_g  cv¤ú  weKj  n‡q  hvq?

wbY©q Ki| 3
N. DÏxc‡Ki wØZxq cv¤úwUi `ÿZv Kg wQj wK-bv?

MvwYwZK we‡kølYmn e¨vL¨v Ki| 4
4 } 500 m e¨vmv‡a©i  GKwU  †ijjvB‡bi  euv‡K  wgUvi‡MR  I

eªW‡MR Dfq ai‡bi †ijjvBb Av‡Q| wgUvi‡MR †ijjvB‡bi
ỳB cv‡Zi ga¨eZx© ~̀iZ¡ 1 m, wfZ‡ii cvZ A‡cÿv evB‡ii

cvZ 6 cm DuPz  Ges eªW‡MR †ijjvB‡bi ỳB cv‡Zi ga¨eZx©
~̀iZ¡ 1.3 m, wfZ‡ii cvZ A‡cÿv evB‡ii cvZ 11 cm DuPz|

K. †K› ª̀gyLx ej Kv‡K e‡j? 1
L.  GKRb b„Z¨wkíx  N~Y©‡bi  mgq `yB  nvZ fuvR K‡i  †bq

†Kb? e¨vL¨v Ki| 2
M. DÏxc‡Ki wgUvi‡MR †ijjvB‡bi e¨vswKs †KvY wbY©q

Ki| 3
N. DÏxc‡Ki euv‡K †Kvb ai‡bi jvB‡b †Uªb `ªæZ wbivc‡`

AwZµg Ki‡Z mÿg n‡e? MvwYwZKfv‡e we‡kølY Ki| 4

5 }

BB

AA

50 cm rr

fvi‡K›`ªMvgx AÿN~Y©b Aÿ N~Y©b Aÿ

wPÎ-1 wPÎ-2
 wP‡Î wmwjÛvi AvK…wZi `‡Ði fi 5 kg Ges e¨vmva© 10 cm.

Dfq wP‡Îi `Ð N~Y©b A‡ÿi mv‡c‡ÿ 1 rad s-1 †e‡M Nyi‡Q|
K. PµMwZi e¨vmva© Kv‡K e‡j? 1
L. Djø¤̂ Z‡j N~Y©vqgvb †ivjvi †Kv÷v‡ii hvÎx wb‡P c‡o

bv †Kb? e¨vL¨v Ki| 2
M. wPÎ-1 Gi `‡Ði †KŠwYK fi‡eM wbY©q Ki| 3
N. DÏxc‡Ki †Kvb `ÐwU _vgv‡Z AwaK evavi m¤§yLxb n‡Z

n‡e? MvwYwZKfv‡e e¨vL¨v Ki| 4
6 } bMY¨ f‡ii 30 cm `xN© †Kv‡bv w¯úÖs Gi GK cÖvšÍ †Kv‡bv `„p

Aej¤̂‡bi  mv‡_  AvUwK‡q  Aci  cÖv‡šÍ 2 kg fi  Szjv‡j
w¯úÖswUi ˆ`N©̈ 35 cm nq| fi mshy³ _vKv Ae ’̄vq w¯úÖswU‡K
†U‡b ˆ`N©̈ 39 cm K‡i  †Q‡o  †`qv  n‡jv|  GKRb  wkÿv_x©
2.24 sec I 4.48 sec ci †eM cwigvc Kij|
K. ch©vqKvj Kx? 1
L. mij Qw›`Z MwZ‡Z MwZkxj KYvi †eM k~b¨ n‡jI

Z¡iY _vK‡Z cv‡i- e¨vL¨v Ki| 2
M. w¯úÖswUi †`vjbKvj wbY©q Ki| 3
N. Dfq‡ÿ‡Î cwigvcK…Z †eM GKB n‡e wK-bv? hvPvB Ki| 4

7 } GKRb  Wzeywi  GKwU  M¨vm  fwZ©  †ejyb‡K 10  m Mfxi n«‡`i
Zj‡`‡k wb‡q †Mj Ges n«‡`i Zj‡`‡k †ejy‡bi AvqZb
Dcwic„‡ôi A‡a©K e‡j gšÍe¨ Kij| evqygÐ‡ji Pvc 105

Nm-2 Ges n«‡`i cvwbi NbZ¡ 1000 kg m-3|
K. cigk~b¨ ZvcgvÎv Kx? 1
L. MÖx®§Kv‡j evZv‡m Rjxqev‡®úi cwigvY AwaK n‡jI

wkwki c‡o bv †Kb? e¨vL¨v Ki| 2
M. DÏxc‡Ki n«‡`i Zj‡`‡k †ejy‡bi Dci wµqvkxj Pvc

wbY©q Ki| 3
N. DÏxc‡Ki Wzeywii gšÍ‡e¨i h_v_©Zv MvwYwZK we‡kølYmn

hvPvB Ki| 4
8 } Av ª̀©ZvgvcK h‡š¿i cvV

’̄vb ï®‹ evj¦ wm³
evj¦

evqyi ZvcgvÎvq
†MøvBmv‡ii Drcv`K

wm‡jU 32 °C 25 °C 1.63
KzqvKvUv 33 °C 27 °C 1.62

20 °C, 22 °C, 24 °C, 32 °C Ges 34 °C ZvcgvÎvq m¤ú„³
Rjxqev®ú Pvc h_vµ‡g 17.54 mm, 19.83 mm, 22.38 mm,
35.66 mm Ges 39.90 mm cvi` Pvc|
K. wkwkiv¼ Kx? 1
L. †Kv‡bv ’̄v‡bi Av‡cwÿK Av ª̀©Zv 72% ej‡Z Kx eySvq? 2
M. DÏxc‡K DwjøwLZ w`‡b wm‡j‡Ui wkwkiv¼ wbY©q Ki| 3
N. D³ w`‡b †eov‡bvi Rb¨ †Kvb ’̄vbwU‡K AMÖvwaKvi

†`Iqv DwPZ? MvwYwZK we‡kølY Ki| 4



10 HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ TEST PAPERS with SUGGESTIONS + BANK

†mU-04 24 wm‡jU †evW© 2021 welq ˆKvW : 1 7 4

mgq-2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } 4 km cȪ ’  GKwU  b`xi  cv‡oi ‘A’ we› ỳ  n‡Z 12 km/hr †e‡M
GKwU †bŠKv b`xi Aci cv‡o hvIqvi Rb¨ hvÎv ïiæ Kij|
GKRb †jvK †bŠKv Pjvi ïiæ n‡Z Aci cv‡oi ‘B’ we› ỳ‡Z 20
wgwbU A‡cÿv K‡i P‡j †Mj| b`x‡Z †mÖv‡Zi †eM 6 k mh-1|

A P = 6 km h-1

Q = 12 km h-1
d = 4 km

B

wPÎ
K. Zj †f±i Kv‡K e‡j? 1
L. bvj †f±‡ii mywbw ©̀ó w`K Av‡Q wK-bv- e¨vL¨v Ki| 2
M. †bŠKvi jwä †e‡Mi gvb wbY©q Ki| 3
N. DÏxc‡K A‡cÿgvb †jvKwUi mv‡_ †bŠKvi mvÿvr n‡e

wKbv? MvwYwZKfv‡e hvPvB Ki| 4
2 } wgUvi †MR I eªW †MR †ijjvB‡bi ỳwU cv‡Zi ga¨eZx© `~iZ¡

h_vµ‡g 0.8 m I 1.3 m| †h ’̄v‡b euv‡Ki e¨vmva© 500 m H
’̄v‡b jvBb¸‡jvi g‡a¨ D”PZvi cv_©K¨ h_vµ‡g 7.00 cm

Ges 11.37 cm.
K. Kg©`ÿZvi msÁv `vI| 1
L. e‡ji e¨envwiK GKK ÔwbDUbÕ GKwU jä GKK-

e¨vL¨v Ki| 2
M. cÖ_g jvB‡bi e¨vswKs †KvY KZ? 3
N. †Kvb jvB‡b †ijMvwo AwaK ª̀æZZvi mv‡_ euvK wb‡Z

cvi‡e? MvwYwZK we‡kølYmn gšÍe¨ Ki| 4
3 } GKwU †m‡KÛ †`vjK f‚c„‡ô mwVK mgq †`q| G‡K Puv‡` wb‡q

wM‡q †`vjv‡bv n‡jv [c„w_exi fi Puv‡`i f‡ii ‘81’ ¸Y Ges
c„w_exi e¨vmva© Puv‡`i e¨vmv‡a©i ‘4’ ¸Y]|
K. BcK Kv‡K e‡j? 1
L. mylg e„ËvKvi MwZ Kx mij Qw›`Z MwZ- e¨vL¨v Ki| 2
M. Puv‡` AwfKl©R Z¡i‡Yi gvb wbY©q Ki| 3
N. Kx hvwš¿K e¨e ’̄v MÖnY Ki‡j DÏxc‡Ki †`vjKwUi

†`vjbKvj AcwiewZ©Z _vK‡e- Zvi MvwYwZK we‡kølY
`vI| 4

4 } bZzb  feb wbg©v‡Yi  mgq 60 kg f‡ii GKRb kÖwgK 40 kg
f‡ii  wm‡g‡›Ui  e Í̄v  gv_vq  wb‡q 2 min. mg‡q gB †e‡q
fe‡bi  Qv‡`  DVj|  gBwUi  ˆ`N©̈ 40 m|  Gici  †m  AvbZ
gm„Y Zj †e‡q wcQwj‡q wb‡P bvgj| gB I gm„Y Zj DfqB
f‚wgi mv‡_ 30° †Kv‡Y AvbZ|
K. Zj †f±i Kv‡K e‡j? 1
L. mvaviYZ †ù‡ivwgUv‡ii mvnv‡h¨ cv‡Zi cyiæZ¡ wbY©qKv‡j

Gi hvwš¿K ÎæwU _vKv m‡Ë¡I wbY©‡qi cÖ‡qvRb nq bv †Kb-
e¨vL¨v Ki| 2

M. Qv‡` DV‡Z kÖwgK KZ ÿgZv cÖ‡qvM K‡iwQj? 3
N.  wcQwj‡q  covi  gyn~‡Z©  kÖwg‡Ki  nv‡Zi  nvZzwowU  c‡o

†Mj| kÖwgK bv nvZzwo †K Av‡M f‚wg‡Z †cŠuQv‡e?
MvwYwZK e¨vL¨v `vI| 4

5 } †Kv‡bv ’̄v‡b 6 N m-1 Ges 3 N m-1 w¯úÖs aªæeK wewkó `ywU
w¯úÖs †kÖwY mgev‡q hy³ Av‡Q| G Ae ’̄vq G‡`i Dci 0.6 N
ej cÖ‡qvM Kiv n‡jv| D³ ’̄v‡b AwfKlx©q Z¡i‡Yi gvb, g =
9.8 m s-2.
K. nvB‡MÖvwgUvi Kx? 1
L. Ae ’̄vb †f±i GKwU mxgve× †f±i- e¨vL¨v Ki| 2
M. cÖ_g w¯úÖs KZUzKz cÖmvwiZ n‡e wbY©q Ki| 3
N. DÏxc‡Ki w¯úÖs ỳwU‡K †kÖwY mgev‡qi cwie‡Z© mgvšÍivj

mgev‡q  hy³  Ki‡j  Dfq  mgev‡q  wgwjZ  ¯ú›`‡bi
K¤úv¼ GK bv wfbœ n‡e- MvwYwZKfv‡e hvPvB Ki| 4

6 } GKwU cvwbc~Y© Kzqvi MfxiZv 20 m Ges e¨vm 2 m| KzqvwU‡K
cvwb k~b¨ Kivi Rb¨ 5 HP ÿgZvi GKwU cv¤ú jvMv‡bv

n‡jv| Kzqvi Dc‡ii 1
4 Ask cvwb †Zvjvi ci cv¤úwU eÜ n‡q

†Mj| evwK  cvwb  †Zvjvi  Rb¨  GKB ÿgZvm¤úbœ  Avi  GKwU
cv¤ú jvMv‡bv n‡jv|
K. FYvZ¥K KvR Kx? 1
L.  ej  I  miY  k~b¨  bv  n‡jI  KvR  k~b¨  n‡Z  cv‡i  Kx?

e¨vL¨v Ki| 2
M. cÖ_g cv¤ú Øviv m¤úvw`Z Kv‡Ri cwigvY wbY©q Ki| 3
N.  cÖ_g  I  wØZxq  †ÿ‡Î  cvwb  Zzj‡Z  GKB  mgq  jvM‡e

wKbv- MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4
7 }m = (10 kg) f‡ii GKwU  e ‘̄i  Dci GKB mg‡q PviwU  ej

wµqv Ki‡Q, hv 1bs wP‡Î †`Lv‡bv n‡jv-

2 N
10 Nm2 N

8 N8 N

2 N

2 N
10 Nm

DtDt

c~e©c~e©

a = 1 m s-2

36.87°

 wPÎ-1 wPÎ-2
K. UK© Kx? 1
L. Nl©Y ej GKwU AmsiÿYkxj ej- e¨vL¨v Ki| 2
M. 1bs wP‡Î e ‘̄wUi Dci wµqvkxj wbU e‡ji gvb KZ? 3
N. 1bs wP‡Îi Av‡jv‡K 2bs wP‡Îi mwVKZv hvPvB Ki| 4

8 } wK‡kvi cvkv GKw`b 1020 kg m-3 Nb‡Z¡i jeYv³ cvwbi
n«‡`  Wzeywii  †cvkvK  c‡o  Wze  w`‡jb|  †m  jÿ  Kij  cvwbi
wb‡P ey`ey‡`i AvqZb Dcix Z‡j G‡m wØ¸Y AvqZb jvf
Ki‡Q| evqygÐ‡ji Pvc 105 Pa, n«‡`i  cvwbi  me©Î  ZvcgvÎv
mgvb|
K. Av`k© M¨vm Kx? 1
L. GK †gvj M¨v‡mi †ÿ‡Î M¨vm aªæeK‡K me©Rbxb ejv nq

†Kb? 2
M. ey`ey` KZ…©K AwZµvšÍ Djø¤^ `~iZ¡ wbY©q Ki| 3
N. DÏxc‡Ki n«̀ wU wgVvcvwbi n‡j Wzeywi †Kvb cvwbi n«‡`

bvg‡Z †ewk ¯̂v”Q›` †eva K‡iwQj- we‡kølYc~e©K gZvgZ
`vI| 4



†evW© cÖkœcÎ, G·K¬zwmf g‡Wj †U÷ I kxl©̄ ’vbxq K‡j‡Ri cÖkœcÎ I DËigvjv 11

†mU-02 25 ewikvj †evW© 2021 welq ˆKvW : 1 7 4

mgq-2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } wb‡P wZbwU †f±i †`Iqv Av‡Q :
®
A = 2

^
i + 3

^
j + 4

^
k,

®
B = 5

^
i -

^
j + 6

^
k,

®
C = 4

^
i + 2

^
j - 3

^
k

K. Ae ’̄vb †f±i Kx? 1
L. ^

i I ^
j Gi ga¨eZx© †KvY 90° Gi †P‡q Kg nIqv m¤¢e

bq- e¨vL¨v Ki| 2
M.

®
A Ges

®
C Gi ga¨eZx© †KvY KZ? 3

N. †f±i
®
A Ges

®
B ci¯úi GKB w`‡K wµqvkxj wK-bv Zv

hvPvB Ki| 4
2 } wb‡Pi DÏxcKwU jÿ Ki

†hLv‡b wÎgvwÎK ’̄vbv¼
e¨e ’̄vq A(3, 3, 1) Ges
B (4, - 5, 1) ỳwU we›`y|

X

B (4, - 5, 1)

A (3, 3, 1)

O

Y

Z

K. miY †f±i Kx? 1
L.  `ywU  †f±‡ii  †f±i  ¸Yb  wewbgq  m~Î  †g‡b  P‡j  bv-

e¨vL¨v Ki| 2

M. ®
AB Gi mgvšÍivj GKwU GKK †f±i wbY©q Ki| 3

N. O,  A I B we›`ymg~‡ni ms‡hv‡M MwVZ wÎfzRwU GKwU
mg‡KvYx wÎfzR wK-bv- MvwYwZK we‡kølYc~e©K †Zvgvi
gZvgZ `vI| 4

3 } Kwig 400 gm f‡ii e ‘̄ Abyf‚wg‡Ki mv‡_ 30° †Kv‡Y 11.76 J
MwZkw³ cÖ‡qv‡M M †_‡K A we›`y‡Z Zz‡j wbj| cieZx©‡Z †m
e ‘̄wU‡K AviI ej cÖ‡qv‡M 2 m ~̀i‡Z¡ B we› ỳ‡Z wb‡q †Mj|
cybivq e ‘̄wU‡K A we› ỳ‡Z G‡b AvbZ Zj AM eivei †Q‡o
w`j| GLv‡b Nl©Yej D‡cÿYxq| g = 9.8 m s-2.

30°

A B

M

R
Q

P
O

N

 GLv‡b MN = ON = OP = PQ = QR = AR
K. Kg©`ÿZv Kx? 1
L. GKwU Av`k© w¯úÖs Gi ej aªæeK 125 N m-1 ej‡Z Kx eySvq? 2
M. wP‡Î MAB c‡_i †gvU ~̀iZ¡ KZ? 3
N. R Ges P we›`y‡Z  e ‘̄wUi  †gvU  kw³  mgvb  wK-bv

MvwYwZKfv‡e hvPvB Ki| 4
4 } wb‡Pi DÏxcKwU jÿ Ki †hLv‡b BA Ges BC AvbZ Zj| BA

Z‡ji Nl©Yej 1.5 N kg-1 Ges BC Z‡j Nl©Y ej 1 N kg-1|
3 kg f‡ii GKwU avZe †MvjK B we› ỳ‡Z ivLv Av‡Q|

C

B

50° 40°
A

20 m

K. cÖZ¨qbx ej Kv‡K e‡j? 1
L. Nl©Y ej GKwU AmsiÿYkxj ej- e¨vL¨v Ki| 2
M. B we› ỳ‡Z _vKv †MvjKwUi wefekw³ wbY©q Ki| 3
N. †MvjKwU‡K GKevi BA c‡_  Ges  Avi  GKevi BC

c‡_ co‡Z †`Iqv n‡jv| A we›`y  I C we›`y‡Z
†MvjKwUi MwZkw³ mgvb n‡e wK-bv- MvwYwZKfv‡e
hvPvB Ki| 4

5 }A I B `ywU n«‡`i Zj‡`k †_‡K GKwU evqy ey`ey` cvwbi
DcwiZ‡j DV‡j Gi AvqZb Pvi¸Y nq| A I B n«‡`i cvwbi
NbZ¡ h_vµ‡g 1000 kg m-3 I 1100 kg m-3| evqygÐ‡ji Pvc
105 Pa|
K. mve©Rbxb M¨vm aªæeK Kv‡K e‡j? 1
L. †Kv‡bv ’̄v‡bi Av‡cwÿK Av ª̀©Zv 40% ej‡Z Kx eySvq? 2
M. A n«‡`i Zj‡`‡k Pvc KZ? 3
N. A I B n«‡`i g‡a¨ †KvbwUi MfxiZv †ewk Zv MvwYwZK

we‡køl‡Yi gva¨‡g wba©viY Ki| 4
6 } wb‡Pi  wP‡Î  AwZ  bMY¨  f‡ii  GKwU  w¯úÖs‡K  Abyf‚wgK  gm„Y

†Uwe‡ji  Dci  †i‡L  GK  cÖvšÍ  `„p  Aej¤^‡b  AvUwK‡q  Aci
cÖv‡šÍ 3.5 kg fi hy³ Kiv  n‡q‡Q| e ‘̄wU‡K mvg¨ve ’̄vb  n‡Z
3 m miY NUv‡j w¯úÖswU‡Z 24 N cÖZ¨qbx ej wµqv K‡i|

F
3 m

Fs = 24 N

K. KvwjK ch©vqµg Kx? 1
L. MÖx®§Kv‡j †`vjK Nwo ax‡i P‡j- e¨vL¨v Ki| 2
M.  cÖmvwiZ  Ae ’̄v  n‡Z  †Q‡o  w`‡j  w¯úÖswU  KZ  K¤úv‡¼

¯úw›`Z n‡e? 3
N.  w¯úÖs  G  mshy³  f‡ii  Kxiƒc  cwieZ©b  Ki‡j  w¯úÖswU

†m‡KÛ †`vj‡K cwiYZ n‡e? MvwYwZK we‡kølY `vI| 4
7 } †Kv‡bv GKw`b XvKv I Kzwgjøvi ZvcgvÎv h_vµ‡g 24 °C I

26 °C Ges  wkwkiv¼  h_vµ‡g 15.8 °C I 20 °C| 15 °C,
16 °C, 20 °C, 24 °C I 26 °C ZvcgvÎvq m¤ú„³ Rjxq
ev®úPvc h_vµ‡g 12.81, 13.63, 17.54, 22.38 I 25.21 mm
Hg Ges 24 °C ZvcgvÎvq †Møwmqvi Gi Drcv`K 1.72.
K. cÖgvY Pvc Kx? 1
L. †gvjvi M¨vm aªæeK 8.31 J mole-1 K-1 ej‡Z Kx eyS? 2
M. DwjøwLZ w`‡b XvKvq iwÿZ ï®‹ I wm³ evj¦ Av‡cwÿK

Av`ª©ZvgvcK h‡š¿i wm³ evj¦ _v‡g©vwgUv‡ii ZvcgvÎv
KZ wQj? 3

N. DÏxc‡K DwjøwLZ ’̄vb ỳwUi g‡a¨ †Kv_vq †ewk ¯̂w Í̄‡eva
n‡e- MvwYwZKfv‡e Av ª̀©Zv we‡køl‡Yi gva¨‡g gZvgZ `vI| 4

8 } wb‡Pi  wPÎ-1  G  GKwU  e„ËvKvi  PvKwZi  †K›`ª  w`‡q  cv‡Zi
Awfj¤̂fv‡e AB Aÿ  `ÐwU  Ges  wPÎ-2  G  PvKwZi  cv‡Zi
mgZ‡j e¨v‡mi ga¨w`‡q PQ Aÿ `ÐwU Av‡Q| cÖwZwU cv‡Zi
fi m = 2 kg Ges e¨vmva© r = 1 m.

P Q

A

B
wPÎ-1 wPÎ-2

K. ej Kx? 1
L. iv Í̄vi euv‡K iv Í̄vi wfZ‡ii cÖvšÍ n‡Z evB‡ii cÖvšÍ DuPz

ivLv nq- e¨vL¨v Ki| 2
M. AB A‡ÿi mv‡c‡ÿ PvKwZi RoZvi åvg‡Ki gvb †ei Ki| 3
N.  cvZ  `ywU‡Z  mgcwigvY  UK©  cÖ‡qvM  Ki‡j  G‡`i  g‡a¨

GKB N~Y©b m„wó n‡e wK? MvwYwZK e¨vL¨v `vI| 4



12 HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ TEST PAPERS with SUGGESTIONS + BANK

†mU-02 26 w`bvRcyi †evW© 2021 welq ˆKvW : 1 7 4

mgq-2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } wPÎwU jÿ Ki Ges wb‡Pi cÖkœ¸‡jvi DËi `vI :
C (3, 3, - 2)

B (1, 2, - 5)A (2, - 3, 4)

K. Ae ’̄vb †f±i Kx? 1
L. j¤v̂s‡ki mvnv‡h¨ †f±i ivwki †hvRb e¨vL¨v Ki| 2
M. ÐBAC †KvY wbY©q Ki| 3

N. ®
AB,

®
BC I ®

CA †f±iÎq GKB mgZ‡j _vK‡e wK-bv?
MvwYwZKfv‡e we‡kølY Ki| 4

2 } GKwU  fvwi  PvKvi  fi 40 kg Ges  RoZvi  åvgK 4000 kg
m2| PvKvwU wgwb‡U 120 evi Nyi‡Q| GK e¨w³ PvKvwU‡K 1.5
wgwb‡U _vgv‡bvi Rb¨ 400 Nm evav`vbKvix UK© cÖ‡qvM
Ki‡jb|
K. fi‡e‡Mi wbZ¨Zv m~ÎwU wee„Z Ki| 1
L. N~Y©b Aÿ mv‡c‡ÿ ˆe`ÿ wZK cvLvi mKj we›`yi †KŠwYK

†eM mgvb †Kb? 2
M. PvKvwUi †KŠwYK fi‡eM KZ? 3
N. H e¨w³ DÏxc‡K DwjøwLZ wbw`©ó mg‡q PvKvwU _vgv‡Z

mÿg n‡eb wK? MvwYwZKfv‡e hvPvB K‡i gZvgZ `vI| 4
3 }

®
A

®
B

X¢
Y¢

X

Y

a = 60°

O

 wP‡Î |
®
A| = 5 N I |

®
B| = 8 N

K. UK© Kx? 1
L.  †gNjv  ivZ  A‡cÿv  †gNnxb  iv‡Z  †ewk  wkwki  R‡g

†Kb? 2
M. †f±i ỳwUi jwä wbY©q Ki| 3

N. (
®
A -

®
B) †f±iwU X A‡ÿi mv‡_ KZ †KvY Drcbœ K‡i?

cÖ‡qvRbxq wPÎmn e¨vL¨v Ki| 4
4 } Rvgvj wiRvf© U¨vsK †_‡K 25 m D”PZvi Qv‡` cvwb †Zvjvi

Rb¨ 10 kW ÿgZv  I 60% `ÿZvi cv¤ú e¨envi Ki‡Q|
U¨vs‡Ki ˆ`N©̈ , cȪ ’ I MfxiZv h_vµ‡g 4m, 3m I 2m Ges
U¨vsKwUi A‡a©K cvwbc~Y© wQj| [g  =  9.8  m  s-2 Ges cvwbi
NbZ¡ 1000 kg m-3]
K. msiÿYkxj ej Kv‡K e‡j? 1
L. x = A sin (wt + d) mgxKiY e¨vL¨v Ki| 2
M. wiRvf© U¨vsK †_‡K 10 kg cvwb Qv‡` †Zvjvi Rb¨ KZ

kw³ LiP n‡e? 3
N. cv¤úwU 1 NÈvq U¨vsKwU‡K Lvwj Ki‡Z cvi‡e wK?

MvwYwZK we‡køl‡Yi mvnv‡h¨ †Zvgvi gZvgZ `vI| 4

5 } GKwU  †`vjK  Nwo  ce©‡Zi  cv`‡`‡k  mwVK  mgq  †`q  wKš‘
†`vKjKwU  ce©‡Zi  P‚ovq  DVv‡j  ỳB  NÈvq 8 †m‡KÛ mgq
nvivq| c„w_exi e¨vm 12800 km.
K. mij Qw›`Z ¯ú›`b MwZ Kv‡K e‡j? 1
L. Pvj©‡mi m~‡Îi Av‡jv‡K cigk~b¨ ZvcgvÎv e¨vL¨v Ki| 2
M. DÏxc‡Ki Av‡jv‡K cvnv‡oi D”PZv wbY©q Ki| 3
N.  ce©‡Zi  P‚ovq  mwVK  mgq  †c‡Z  n‡j  †`vjK  NwowUi

Kvh©Kix  ˆ`N©̈  kZKiv  KZ  cwieZ©b  Ki‡Z  n‡e?
MvwYwZKfv‡e †`LvI| 4

6 } 1000 kg f‡ii  GKwU  evm 78125 J MwZkw³ wb‡q iv Í̄vq
Pjvi mgq nVvr 145 m e¨vmva©wewkó GKwU euv‡Ki m¤§yLxb
n‡jv hv wb‡Pi wP‡Î †`Lv‡bv n‡q‡Q| [g = 9.8 m s-2]

O

145 m7 m

C

B A
0.3 m

K. †K› ª̀gyLx ej Kx? 1
L. †bŠKv †_‡K jvd †`Iqvi mgq †bŠKv wcwQ‡q hvq †Kb? 2
M. evmwUi fi‡eM wbY©q Ki| 3
N. evmwU DÏxc‡K cÖ`wk©Z iv Í̄vi euvKwU wbivc‡` AwZµg

Ki‡Z cvi‡e wK? MvwYwZK we‡kølYmn gZvgZ `vI| 4
7 } GKwU w¯úÖs-Gi GK cÖvšÍ `„pfv‡e AvUwK‡q gy³ cÖv‡šÍ 300 g

f‡ii  GKwU  e ‘̄  hy³  Ki‡j  w¯úÖswU 9 cm cÖmvwiZ n‡q
mvg¨ve ’̄vq Av‡Q| mvg¨ve ’̄v n‡Z 6 cm †U‡b †Q‡o w`‡j GwU
†`vj‡Z _v‡K|
[g = 9.8 m s-2]
K. Av‡cwÿK Av ª̀©Zv Kv‡K e‡j? 1
L. Uªwj e¨v‡Mi nvZj j¤v̂ ivLv nq †Kb? 2
M. w¯úÖswUi w¯úÖs aªæeK wbY©q Ki| 3
N. mvg¨ve ’̄v n‡Z e ‘̄wUi miY hLb 3 cm nq  ZLb  Gi

wefekw³ I MwZkw³i Zzjbv Ki| 4
8 } †Kv‡bv  e×  N‡ii  ZvcgvÎv 30 °C, wkwkiv¼ 15 °C Ges

Av‡cwÿK Av̀ ª©Zv 50%| H mgq N‡ii evB‡ii ZvcgvÎv wQj
26 °C Ges Av‡cwÿK Av ª̀©Zv 65%| 30 °C I 26 °C
ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc h_vµ‡g 31.83 mm HgP
I 25.25 mm HgP. 30 °C ZvcgvÎvq †MøBmv‡ii Drcv`K 1.65.
K. cigk~b¨ ZvcgvÎv Kx? 1
L. AwfKl© ej Øviv KvR Ges w ’̄wZ ’̄vcK ej Øviv Kv‡Ri

cv_©K¨ Kx? 2
M. H N‡ii nvB‡MÖvwgUvi-Gi Av ª̀© evj¦ Gi ZvcgvÎv KZ? 3
N.  hw`  N‡ii  GKwU  Rvbvjv  Ly‡j  †`Iqv  nq,  Z‡e

Rjxqev®ú †Kvb w`‡K cÖevwnZ n‡e? MvwYwZKfv‡e
we‡kølY Ki| 4
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†mU-04 27 gqgbwmsn †evW© 2021 welq ˆKvW : 1 7 4

mgq-2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }

X

Y

B (3, 2, - 3)

A (3, 2, 1)

O

K. bvj †f±i Kv‡K e‡j? 1

L. cvwL Iovi †ÿ‡Î †f±i †hvRb bxwZ e¨vL¨v Ki| 2

M. DÏxc‡Ki Av‡jv‡K ÐAOB wbY©q Ki| 3

N. DAOB mg‡KvYx wÎfzR MVb Ki‡e Kx-bv- MvwYwZK

we‡kølc~e©K gZvgZ `vI| 4

2 } myZvi mvnv‡h¨ 500 gm f‡ii GKwU e ‘̄‡K Djø¤^Z‡j 5 m s-1

aªæe †e‡M 60 cm e¨v‡mi e„ËvKvi c‡_ Nyiv‡bv n‡jv|

[g = 9.8 m s-2]

K. UK© Kv‡K e‡j? 1

L. i‡K‡Ui MwZ Kxfv‡e fi‡e‡Mi msiÿYbxwZ †g‡b P‡j? 2

M. e ‘̄wUi Dci †K› ª̀wegyLx e‡ji gvb wbY©q Ki| 3

N. +X Aÿ  n‡Z 30° Ae ’̄v‡b Ges 90° Ae ’̄v‡b myZvi

Uvb MvwYwZKfv‡e we‡kølY Ki| 4

3 } GKwU iv Í̄vi cȪ ’ 16 m I euv‡Ki `yB cÖv‡šÍi D”PZvi cv_©K¨

60 cm Ges e¨vm 300 m| euv‡Ki cv‡k GKwU †ev‡W© Mvwoi

m‡e©v”P MwZmxgv 50 km h-1 wb‡ ©̀wkZ| [g = 9.8 m s-2]

K. †KŠwYK †eM Kv‡K e‡j? 1

L. wµqv I cÖwZwµqv GKB e ‘̄i Dci Kxfv‡e KvR K‡i? 2

M. iv Í̄vi e¨vswKs †KvY wbY©q Ki| 3

N. DÏxc‡K wb‡ ©̀wkZ m‡e©v”P MwZmxgvi mwVKZv MvwYwZK

we‡køl‡Yi gva¨‡g e¨vL¨v Ki| 4

4 } GKwU BwÄb 200 kg f‡ii GKwU e ‘̄‡K GK wgwb‡U 30 m DuPz

`vjv‡bi Qv‡` Zzj‡Z cv‡i| BwÄbwU µ‡qi GK ermi ci Gi

ÿgZvi 40% bó n‡q hvq| [g = 9.8 m s-2]

K. ÿgZv Kv‡K e‡j? 1

L.  msiÿYkxj  ej  e ‘̄i  MwZc‡_i  Dci  wbf©i  K‡i  bv-

e¨vL¨v Ki| 2

M. `vjv‡bi Qv‡` e ‘̄wUi wefekw³ wbY©q Ki| 3

N.  GK  ermi  c‡i  GKB  Qv‡`  e ‘̄wU‡K  Zzj‡Z  mg‡qi

cwieZ©b †Kgb n‡e- MvwYwZK we‡kølY K‡i gZvgZv

`vI| 4

5 } 10 kg f‡ii GKwU e ‘̄ wb‡q 70 kg f‡ii GKRb e¨w³ GKwU

`vjv‡bi Qv‡` IVvi Rb¨ Abyf‚wg‡Ki mv‡_ 45° †Kv‡Y 30 m

ˆ`‡N©̈ i GKU gB e¨envi Ki‡jb| [g = 9.8 m s-2]

K. msiÿYkxj ej Kv‡K e‡j? 1

L.  Puv`  c„w_exi  Pviw`‡K  Nyi‡jI  †Kv‡bv  KvR  n‡”Q  bv

†Kb? 2

M. e¨w³wUi K…ZKvR wbY©q Ki| 3

N. DÏxc‡Ki gBwU‡K Abyf‚wg‡Ki mv‡_ 30° †Kv‡Y ’̄vcb

Ki‡j e¨w³wU Kx ai‡bi myweav cv‡eb Zv MvwYwZKfv‡e

e¨vL¨v Ki| 4

6 } c„w_exi c„‡ô GKwU mij‡`vj‡Ki myZvi ˆ`N©¨ 80 cm Ges

e‡ei e¨vm 4 cm| mij‡`vjKwU 100 m we Í̄vi wb‡q ¯úw›`Z

n‡”Q| c„w_exi e¨vmva© 6.4 ´ 106 m Ges g = 9.8 m s-2.

K. mij‡`vjK Kv‡K e‡j? 1

L. wMUv‡ii Zv‡ii MwZ ch©vqe„Ë MwZ- e¨vL¨v Ki| 2

M. c„w_exi c„‡ô mij‡`vj‡Ki m‡e©v”P †eM wbY©q Ki| 3

N. mij‡`vjKwU‡K 10 km D”PZvi cvnv‡oi P‚ovq wb‡j

†`vjbKv‡ji Kx cwieZ©b n‡e Zv MvwYwZKfv‡e e¨vL¨v

Ki| 4

7 } GKwU w¯úÖs‡K (fi D‡cÿYxq) Djø¤f̂v‡e Szwj‡q Gi wbP

cÖv‡šÍ 300 gm f‡ii GKwU e ‘̄‡K gy³fv‡e Szwj‡q w`‡j GwU

4 cm cÖmvwiZ nq Ges e ‘̄wU‡K GKUz †U‡b †Q‡o w`‡j 8 cm

we Í̄v‡i GwU ¯úw›`Z nq| [g = 9.8 m s-2]

K. ch©ve„Ë MwZ Kv‡K e‡j? 1
L. Kÿc‡_ c„w_exi MwZ mij‡`vjb MwZ- e¨vL¨v Ki| 2

M. e ‘̄wUi Z¡iY wbY©q Ki| 3

N. DÏxc‡Ki e ‘̄wUi fi 500 gm n‡j w¯úÖswUi K¤úv‡¼i

cwieZ©b MvwYwZKfv‡e e¨vL¨v Ki| 4

8 } GKw`b †Kv‡bv ’̄v‡b GKwU nvB‡MÖvwgUv‡i ï®‹ I Av ª̀© ev‡j¦i

ZvcgvÎv h_vµ‡g 25 °C I 19 °C Ges wkwkiv¼ 14.77 °C|

15 °C, 16 °C Ges 25 °C G m¤ú„³ Rjxq ev®úPvc h_vµ‡g

17.54 mm Hg, 19.83 mm Hg Ges 25.21 mm Hg Pvc|

K. Av`k© M¨vm Kv‡K e‡j? 1
L. kxZKv‡j Mv‡qi Pvgov ï®‹ Abyfe nq †Kb? 2

M. †MøBmv‡ii Drcv`K wbY©q Ki| 3
N. H w`‡b Av‡cwÿK Av ª̀©Zv 20% K‡g †M‡j wkwkiv‡¼i

Kxiƒc cwieZ©b n‡e Zv MvwYwZKfv‡e e¨vL¨v Ki| 4



14 HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ TEST PAPERS with SUGGESTIONS + BANK

28 XvKv †evW© 2019 welq ˆKvW : 1 7 4

mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } NÈvq 40 km †e‡M c~e© w`‡K Pjgvb GKwU Mvwoi PvjK DËi
w`‡K NÈvq Zvi †e‡Mi wØ¸Y †e‡M GKwU UªvK Pj‡Z †`Lj|
[c~e© w`K abvZ¥K x-Aÿ I DËi w`K abvZ¥K y-Aÿ we‡ePbv
Kiv n‡jv|]
K. ¯̂xKvh© Kx? 1
L.  KvR  I  UK©  Gi  gvb  Ges  GKK  mgvb  n‡jI  Giv  wfbœ

ivwk- e¨vL¨v `vI| 2
M. UªvKwU cÖK…Zc‡ÿ †Kvb w`‡K PjwQj? 3
N.  UªvK  I  MvwowUi  cÖK…Z  †eM  †h  Z‡j  Aew ’̄Z  Zvi  Djø¤^

w`‡K GKwU †f±i wbY©q Kiv m¤¢e wK-bv? MvwYwZKfv‡e
we‡kølY K‡i †`LvI| 4

2 } wµ‡KU †Ljvi gv‡V wicb e¨vU w`‡q ej‡K AvNvZ Kivq ejwU
30 m/s †eM  cÖvß  nq  Ges  m‡e©v”P  Abyf‚wgK  `~iZ¡  AwZµg
K‡i| m‡½ m‡½ GKRb wdìvi K¨vP aivi Rb¨ 10 m/s †e‡M
†`Šo ïiæ K‡i Ges 40 m AwZµg K‡i| [g = 9.8 m/s2]
K. cÖv‡mi cvjøv Kx? 1
L. cÖv‡mi †ÿ‡Î †Kvb mg‡q †eM m‡e©v”P n‡e? e¨vL¨v `vI|2
M. 2 s c‡i ejwUi †eM KZ? 3
N. ejwU gvwU‡Z covi Av‡M wdìvi K¨vP ai‡Z cvi‡e wK-

bv? MvwYwZKfv‡e we‡køl‡Yi gva¨‡g gZvgZ `vI| 4
3 } GKRb PvjK Mvwoi PvKv Lvivc n‡j PvKv cwieZ©b Kivi

Rb¨  †iÄ  w`‡q  R¨vK-¯Œz‡K  Nyiv‡bvi  mgq  †Kv‡bv  GK  gyn~‡Z©

cÖhy³ ej‡K
®
F = (8

^
i + 5

^
j - 5

^
k) N Ges N~Y©b Aÿ n‡Z e‡ji

wµqv we› ỳi ~̀iZ¡ ®r  =  (
^
i +

^
j -

^
k)  m Øviv cÖKvk Kiv n‡jv|

Mvwoi fi 2000 kg| NUbv ’̄‡j iv Í̄vi euv‡Ki e¨vmva© 5 m Ges
iv Í̄vi cȪ ’ 3 m| iv Í̄vi m‡e©v”P Nl©Y ej 40 N kg-1|
K. Ø›Ø Kx? 1
L. †Kv‡bv A‡ÿi mv‡c‡ÿ GKwU e ‘̄i PµMwZi e¨vmva© 0.9

m ej‡Z Kx †evSvq? 2
M. ¯ŒzwU †Nviv‡bvi mg‡q cÖhy³ UK© KZ? 3
N. DÏxc‡Ki iv Í̄vwUi wfZ‡ii cÖvšÍ A‡cÿv evwn‡ii cÖvšÍ

KZ  DuPz  n‡j  MvwowU  m¤¢ve¨  m‡e©v”P  †e‡M  wbivc‡`  euvK
wb‡Z cvi‡e- MvwYwZKfv‡e we‡kølY Ki| 4

4 }DÏxc‡K 25 kg f‡ii  GKRb  evjK 3 kg
f‡ii  GKwU  †MvjK  nv‡Z  wb‡q  wmuwo  †e‡q
Qv‡` DV‡Z 2  m mgq  wbj|  Qv`  n‡Z
†MvjKwU †Q‡o †`qvq Zv wmuwo †e‡q Mwo‡q
gvwU‡Z coj|

60°20 m

K. w ’̄wZ ’̄vcK e‡ji msÁv `vI| 1
L.  e„ËvKvi  c‡_  N~Y©biZ  †Kv‡bv  „̀p  e ‘̄i  cÖ‡Z¨KwU  KYvi

†KŠwYK MwZkw³ mgvb n‡jI ˆiwLK MwZkw³ wfbœ n‡e-
e¨vL¨v `vI| 2

M. evjKwU Qv‡` DV‡Z AwfKl© e‡ji weiæ‡× KZ KvR K‡i‡Q? 3
N. †MvjKwU †Q‡o †`Iqvi 1  s c‡i hvwš¿K kw³i

wbZ¨Zv m~ÎwU cÖ‡hvR¨ nq wK-bv- DÏxc‡Ki
Av‡jv‡K MvwYwZKfv‡e we‡kølY Ki| 4

5 } iZb K‡j‡Ri MÖx‡®§i QywU KvUv‡Z `v`vi evwo‡Z †eov‡Z
wM‡q avZe †cÛzjvghy³ GKwU †`qvj Nwo †`L‡Z †cj hvi
†cÛzjvgwU 1 s mg‡q evg w`K n‡Z Wvb w`‡K hvq| NwowU‡K
cvnv‡oi P‚ovq wb‡q †M‡j 120 s mgq nvivj| [c„w_exi
e¨vmva©, R = 6450 km, g = 9.8 m/s2]
K. we Í̄vi Kx? 1
L.  †Kv‡bv  e ‘̄  Kxfv‡e  w ’̄wZkw³  AR©b  K‡i?  e¨vL¨v

`vI| 2
M. DÏxc‡Ki Av‡jv‡K cvnv‡oi D”PZv KZ? 3
N. NwowU‡K cvnv‡oi P‚ovq wb‡q hvIqvi ciI †`vjbKvj

AcwiewZ©Z  ivL‡Z  Kx  e¨e ’̄v  wb‡Z  n‡e- MvwYwZKfv‡e
we‡kølY K‡i gZvgZ `vI| 4

6 } GKwU  „̀p  Aej¤b̂  n‡Z 200 cm ˆ`N©̈  I 1 mm2

cÖ¯’‡”Q`wewkó `ywU wfbœ Dcv`v‡bi Zvi A I B Szwj‡q
ZviØ‡qi wb‡P 10 kg K‡i fi Szjv‡bv n‡jv| d‡j A ZviwUi
ˆ`N©̈ 7% I B ZviwUi ˆ`N©̈ 8% e„w× †cj| g = 9.8 m/s2|
K. msbg¨Zv Kx? 1
L.  kxZj  cvwb  †_‡K  Mig  cvwbi  MwZ  `ªæZZi  nq  †Kb?

e¨vL¨v `vI| 2
M. B ZviwUi GKK AvqZ‡bi wefe kw³ KZ? 3
N. mgvb ej cÖ‡qv‡M e ‘̄i ˆ`N©̈  e„w×i mv‡_ Bqs-Gi ¸Yv‡¼i

g‡a¨ m¤úK© DÏxc‡Ki Av‡jv‡K MvwYwZKfv‡e we‡kølY
Ki| 4

7 } Y1 = 100 sin p (100t - 5x) m

 DÏxc‡Ki  Zi½wU  evav  †c‡q  cÖwZdwjZ  n‡q  GKB  c‡_
wecixZ  w`‡K  wd‡i  G‡m  GKwU  bZzb  Zi½  m„wó  n‡jv|  [me
KqwU ivwk SI GK‡K cÖKvwkZ]
K. `kv Kx? 1
L. k‡ãi ZxeªZv †j‡ej 20 dB ej‡Z Kx eyS? 2
M. DÏxc‡Ki Zi½wUi Zi½‰`N©̈  KZ? 3
N.  DÏxc‡K  m„ó  bZzb  Zi½wU‡Z  m‡e©v”P  we Í̄v‡ii

Ae ’̄vb¸‡jv wbY©q Kiv m¤¢e wK-bv- MvwYwZKfv‡e
we‡kølY Ki| 4

8 } 168 g bvB‡Uªv‡Rb M¨vm fwZ© GKwU †ejyb‡K mgy‡ ª̀i Zj‡`‡k
wb‡q hvIqvq AvqZb A‡a©K n‡q †Mj| mgy`ªc„‡ôi Pvc, evqyi
Pvc Ges ZvcgvÎv 30 °C| Zj‡`‡ki ZvcgvÎv 14 °C|
[cvwbi NbZ¡ 1025 kg/m3, g = 9.8 m/s2, R = 8.314 J/mol/K]
K. ¯̂vaxbZvi gvÎv Kx? 1
L. †Kv‡bv ’̄v‡bi wkwkiv¼ 18 °C ej‡Z Kx eySvq? 2
M. mgỳ ªc„‡ô bvB‡Uªv‡Rb M¨v‡mi MwZkw³ wbY©q Ki| 3
N. ZvcgvÎvi cwieZ©b we‡ePbvq n«‡`i MfxiZv wbY©q Kiv

m¤¢e wK-bv? MvwYwZKfv‡e we‡kølY Ki| 4
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29 ivRkvnx †evW© 2019 welq ˆKvW : 1 7 4

mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } 30° †Kv‡Y AvbZ GKwU cvnv‡oi Xvj †e‡q 72 km/h mg‡e‡M
GKwU evm Dc‡i DV‡Q| Ggb mgq nVvr e„wó 6 m/s mg‡e‡M
Lvov  wb‡P  co‡Z  ïiæ  Kij|  e„wó  hLb  cÖvq  †kl  ZLb
Abyf‚wgKfv‡e evqycÖevn ïiæ n‡jv|
K. wecÖZxc †f±i Kv‡K e‡j? 1
L. ỳwU †f±i ivwki †hvMdj I we‡qvM d‡ji gvb mgvb-

e¨vL¨v Ki| 2
M. ïiæ‡Z evmPvjK KZ †Kv‡Y e„wó co‡Z †`L‡e wbY©q Ki| 3
N. evqycÖev‡ni `iæY evmPvjK Lvov wb‡Pi w`‡K GKB †e‡M

e„wó  co‡Z  †`L‡j  e„wó  covi  cÖK…Z  gvb  I  w`K
MvwYwZKfv‡e we‡kølY Ki| 4

2 }

A B
C

0
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1 (min) ¾®

S
(m/s)

 †jLwP‡Î GKwU Mvwoi hvÎvKvjxb cÖ_g 10 wgwb‡U †e‡Mi
cwieZ©b †`Lv‡bv n‡q‡Q|
K. w¯úÖs aªæeK Kv‡K e‡j? 1
L. evqycÖevn bv _vK‡jI GKRb mvB‡Kj Av‡ivnx evZv‡mi

SvcUv Abyfe K‡ib †Kb? e¨vL¨v Ki| 2
M. Mo †e‡Mi †fŠZ msÁvbyhvqx MvwowUi MwZKvjxb cÖ_g

Pvi wgwb‡U Mo †eM wbY©q Ki| 3
N. ÔMvwowUi 10 wgwb‡U AwZµvšÍ ~̀iZ¡ †jLwP‡Îi AšÍfz©³

†ÿ‡Îi †ÿÎd‡ji mgvbÕ- Dw³wUi  h_v_©Zv
MvwYwZKfv‡e we‡kølY Ki| 4

3 } cvwbc~Y© GKwU muvZvi cyKz‡ii gvÎv 25 m ´ 10  m ´ 3  m|
1 hp Ak¦  ÿgZvm¤úbœ  GKwU  cvwbi  cv¤ú  cyKziwU 30 wgwb‡U
Lvwj  Ki‡Z  cv‡i|  Aci  GKwU  cvwbi  cv¤ú, 1.5 hp
ÿgZvm¤úbœ, GKB KvR 15 wgwb‡U Ki‡Z mÿg|
K. Ak¦ ÿgZv Kv‡K e‡j? 1
L. GKRb wµ‡KU †L‡jvqvo gv‡V ej aivi mgq nvZ †cQ‡b

†bb †Kb? 2
M.  `ywU  cv¤ú  GK‡Î  e¨en„Z  n‡j  cyKziwU  Lvwj  Ki‡Z  KZ

mgq jvM‡e wbY©q Ki| 3
N. †Kvb cv¤úwUi e¨envi AwaK mvkÖqx n‡e? MvwYwZK

we‡køl‡Yi gva¨‡g e¨vL¨v Ki| 4
4 } f‚c„‡ô GKwU mij †`vj‡Ki †`vjbKvj 2 sec Ges AwfKl©R

Z¡iY 9.81 m s-2| 8.85 km DuPz  cvnv‡oi  wbKUeZ©x  Aci
GKwU cvnvo B-†Z wb‡q mij †`vjK‡K †`vjv‡j Zv GK
NÈvq 1780wU c~Y© †`vjb m¤úbœ K‡i|
K. weK…wZ Kx? 1
L. †`vjbiZ GKwU mij †`vjK mvg¨ve ’̄vq G‡m †_‡K hvq

bv †Kb? e¨vL¨v Ki| 2
M. mij †`vjKwUi Kvh©Ki ˆ`N©̈  KZ? 3
N. B cvnvowUi D”PZv A cvnv‡oi Zzjbvq †ewk DuPz wK-bv

MvwYwZK e¨vL¨v `vI| 4

5 } GKB  AvqZb,  Dcv`vb  I 0.5 ´ 10-2 m e¨vmva©wewkó GKwU
wb‡iU  wmwjÛvi  I  †MvjK  GK‡Î  cvwb‡Z  †Q‡o  †`qv  n‡jv|
e ‘̄Ø‡qi  Dcv`v‡bi  I  cvwbi  NbZ¡  h_vµ‡g 7800 kg m-3

Ges 1000 kg m-3| cvwbi mv›`ªZv mnM 0.001 kg m-1 s-1|
K. ˆKwkKZv Kv‡K e‡j? 1
L. GKwU nvB‡Wªv‡Rb M¨vm‡ejyb f‚wg n‡Z wbw ©̀ó D”PZvq

DVvi c‡i †d‡U hvq †Kb- e¨vL¨v Ki| 2
M. wmwjÛviwU cvwbi †fZi Lvovfv‡e cZbkxj n‡j Gi cÖvšÍ

†eM wbY©q Ki| 3
N. wmwjÛvi I †Mvj‡Ki g‡a¨ †KvbwU AwaK mv›`ª ej Abyfe

Ki‡e? MvwYwZK we‡kølY Ki| 4
6 }

4°

A
B

1m 2m 15 m

C

1 cm e¨vm  I 100 g fiwewkó  GKwU  ee  `„p  Aej¤^b  n‡Z
99.5 cm myZv w`‡q f‚wg n‡Z 1  m D”PZvq Szjv‡bv n‡jv|
eewU‡K †U‡b A Ae ’̄vb  n‡Z  †Q‡o  †`qv  n‡jv|  e‡ei
mvg¨ve ’̄vb n‡Z 2  m Abyf‚wgK `~i‡Z¡ f‚wg‡Z C Ae ’̄v‡b
GKwU Szwo ivLv Av‡Q|
K. ¯ú›`‡Ki `kv Kv‡K e‡j? 1
L. GKwU †`vjK Nwoi †`vjbKvj 2.5 s n‡j GwU mwVK mgq

w`‡e wK? e¨vL¨v Ki| 2
M. eewUi m‡e©v”P †KŠwYK †eM wbY©q Ki| 3
N. mvg¨ve ’̄vb AwZµg Kivi mgq nVvr myZv wQu‡o †M‡j

eewUi Szwo‡Z covi m¤¢vebv MvwYwZKfv‡e hvPvB Ki| 4
7 } GKwU Zi‡½i mi‡Yi mgxKiY

y (x, t) = 3 sin èæ øö36 t + 0.018 x +
p
4 .

K. w¯úÖs aªæeK Kv‡K e‡j? 1
L. eo eo njiæ‡gi †`qv‡j nvW©‡evW© wKsev cv‡U©· RvZxq

†evW© jvMv‡bv nq †Kb? 2
M. Zi½wUi ch©vqKvj wnmve Ki| 3
N. x = 0 a‡i v-t MÖv‡gi cÖK…wZ wKiƒc n‡e †Zvgvi gZvgZ

wjL| 4
8 } GKwU n«‡`i Zj‡`k I c„‡ôi cvwbi ZvcgvÎv h_vµ‡g8 °C I

30 °C| 2L AvqZbwewkó GKwU evqyc~Y© †ejyb n«‡`i Zj‡`k
n‡Z  †Q‡o  †`qv  n‡jv|  †ejybwUi  m‡e©v”P  cÖmviY  mÿgZv
15 L| n«‡`i c„‡ô evqygÐ‡ji Pvc 105 Nm-2, n«‡`i MfxiZv
15 m Ges cvwbi NbZ¡ 1000 kg m-3|
K. Av`k© M¨vm Kv‡K e‡j? 1
L. †evëRg¨vb aªæeK, K  =  1.38 ´ 10-23 J/K ej‡Z  Kx

†evSvq e¨vL¨v Ki| 2
M.  †ejy‡b  Ave× evqyi  AYymg~‡ni  MwZkw³i cwieZ©b  wbY©q

Ki| 3
N.  †ejybwU  n«‡`i  c„‡ô  G‡m  we‡ùvwiZ  nIqvi  m¤¢vebv

MvwYwZKfv‡e we‡kølY Ki| 4



16 HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ TEST PAPERS with SUGGESTIONS + BANK

30 h‡kvi †evW© 2019 welq ˆKvW : 1 7 4

mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } wÎgvwÎK ’̄vbv¼ e¨e ’̄vq wZbwU we› ỳi ’̄vbv¼ h_vµ‡g
P (1, 2, - 1), Q (- 2, 1, 1) Ges R (3, 1, - 2), †hLv‡b

®
P,

®
Q

Ges
®
R  cÖm½ KvVv‡gvi g~j we› ỳi mv‡c‡ÿ we› ỳ wZbwUi

Ae ’̄vb †f±i wb‡ ©̀k K‡i|
K. mxgve× †f±i Kx? 1
L. †ù‡ivwgUv‡ii jwNô aªæeK 0.01 mm ej‡Z wK eyS? 2
M.

®
P Gi Dci

®
Q †f±‡ii j¤ ̂Awf‡ÿ‡ci gvb wbY©q Ki| 3

N. P,  Q Ges R we›`yÎ‡qi µg ms‡hvRb Øviv Drcbœ
†f±i¸‡jv Øviv MwVZ †ÿÎ GKwU mg‡KvYx wÎfzR MVb
K‡i wK-bv Zv MvwYwZK we‡køl‡Yi g‡a¨‡g e¨vL¨v Ki| 4

2 }

X

Y

q0 = 40°

MP

v0 = 30 m s-1
H mGeÆvœP we± ỳ

O
 f‚wg †_‡K v0 MwZ‡Z GKwU e ‘̄ q0 †Kv‡Y wb‡ÿc Kiv n‡jv|

f‚wg †_‡K e ‘̄wUi m‡e©v”P D”PZv HP|
K. e„Ëxq MwZ Kv‡K e‡j? 1
L. e› ỳK n‡Z ¸wj †Qvovi mgq e› ỳK I ¸wji g‡a¨ †KvbwUi

MwZkw³ †ewk e¨vL¨v Ki| 2
M.  wbwÿß  e ‘̄wU  KZ  †e‡M M we› ỳ‡Z cwZZ n‡e,

MvwYwZKfv‡e †ei Ki| 3
N. OP > PH wK bv MvwYwZK we‡kølYc~e©K †Zvgvi gZvgZ `vI| 4

3 } 1 m Ges 0.707 m ˆ`‡N©¨i ỳwU miæ mylg `‡Ði fiØq h_vµ‡g
10 kg Ges 20 kg G‡`i DfqB ˆ`‡N©̈ i mv‡_ j¤̂fv‡e ’̄vwcZ
Ges ga ẅe› ỳMvgx A‡ÿi mv‡c‡ÿ cÖwZwgwb‡U h_vµ‡g 300 evi
Ges 360 evi GKwU †gvU‡ii mvnv‡h¨ mg-†KŠwYK †e‡M Nyi‡Q|
†gvUiwU eÜ n‡q †M‡j 1g `ÐwU 20 s mg‡qi g‡a¨ †_‡g hvq|
K. UK© Kx? 1
L. c„w_exi wbR A‡ÿi Pvicv‡k N~Y©b nVvr †_‡g †M‡j c„w_ex

c„‡ô g-Gi gv‡bi wKiƒc cwieZ©b n‡e e¨vL¨v Ki| 2
M.  †gvUiwU  eÜ  n‡q  hvevi  ci  1g  `ÐwU  KZwU  c~Y©  N~Y©b

m¤úbœ Ki‡e? 3
N. N~Y©biZ `ÐØ‡qi †KŠwYK MwZkw³i MvwYwZK Zzjbv Ki| 4

4 }

A E

B

C
D

m

Fk = 2 N

30°

m f‡ii GKwU e ‘̄ DA AvbZ Z‡j co‡Q| GLv‡b m = 50 kg,
DE = 6 m Ges AB = BC = CD|
K. KvR-kw³ Dccv`¨wU wee„Z Ki| 1
L. w¯úÖs aªæeK Gi Zvrch© e¨vL¨v Ki| 2
M.  AvbZ  Zj  †e‡q  bvgvi  mgq  MZxq  Nl©Y  ej  Øviv

K…ZKv‡Ri gvb wbY©q Ki| 3
N. B I C we› ỳ‡Z hvwš¿K kw³i wbZ¨Zv cÖwZdwjZ n‡q‡Q

Kx? MvwYwZK we‡kølYmn gZvgZ `vI| 4

5 } GKwU K…wÎg DcMÖn †K‡bwW †¯úm †m›Uvi n‡Z Dr‡ÿc‡Yi ci
GwU  f‚c„ô  n‡Z 3.58 ´ 107 m D”PZvq  wbiÿ‡iLv  eivei
c„w_ex‡K cÖ`wÿY Ki‡Q| c„w_exi fi 5.972 ´ 1024 kg, e¨vmva©
6.4 ´ 106 m, gnvKl© aªæeK, G = 6.67 ´ 10-11 N m2 kg-2|
K. gnvKl© wefe Kv‡K e‡j? 1
L.  mv›`ª  Zi‡ji  ga¨  w`‡q  avZe  †MvjK  cwZZ  n‡j  †eM

ebvg mgq †jLwP‡Îi cÖK…wZ wKiƒc n‡e? 2
M. DcMÖnwUi ch©vqKvj †ei Ki| 3
N. DÏxc‡K DwjøwLZ DcMÖnwU GKwU f‚-w ’̄i DcMÖ‡ni b¨vq

AvPiY K‡i Kx? MvwYwZKfv‡e we‡kølY Ki| 4
6 }

K = 1000 Nm-1
m = 1.58 kg

4 cm
 Nl©Ywenxb Abyf‚wgK Z‡j w¯úÖswU‡K 4 cm cÖmvwiZ K‡i †Q‡o

†`qv n‡jv|
K. AmsiÿYkxj ej Kv‡K e‡j? 1
L. †Ljbv Mvwo‡Z w¯úÖs jvwM‡q †U‡b †Q‡o w`‡j MvwowU

mvg‡bi w`‡K AMÖmi nq †Kb? e¨vL¨v Ki| 2
M. m„ó K¤ú‡bi K¤úv¼ wnmve Ki| 3
N.  MvwYwZK  we‡kølYmn  DÏxc‡K  DwjøwLZ  Z_¨  n‡Z  †eM

ebvg mgq †jLwPÎ cÖ̀ k©b K‡i| 4
7 }A,  B,  C Ges D PviwU  myikjvKv  †`qv  Av‡Q,  hvi  g‡a¨ A

kjvKvwU 1.3  kg  m-3 Nb‡Z¡i g‡a¨‡g 0.5 m we Í̄v‡ii  kã
Zi½ m„wó K‡i| kjvKvwUi K¤úv¼ 250 Hz Ges gva¨‡g
k‡ãi †eM 345  m  s-1| A kjvKvwU B Ges D Gi  mv‡_
h_vµ‡g cÖwZ †m‡K‡Û 2wU Ges 6wU exU Drcbœ K‡i Ges B
I D ci¯ú‡ii mv‡_ cÖwZ †m‡K‡Û 4wU exU Drcbœ K‡i Ges
B, D C Gi mv‡_ ỳwU exU Drcbœ K‡i|
K. w ’̄i Zi½ Kx? 1
L. Abybv`x e ‘̄i Dcw ’̄wZ gva¨‡gi kã Zi‡½i ZxeªZvi Dci

Kxfv‡e cÖfve we Í̄vi K‡i e¨vL¨v Ki| 2
M. A myikjvKvi m„ó k‡ãi ZxeªZv wbY©q Ki| 3
N. ÒexU MYbv K‡i ARvbv myikjvKvi K¤úv¼ wbY©q Kiv

m¤¢eÓ- C myikjvKvi K¤úv¼ wbY©q K‡i Dw³wUi h_v_©Zv
we‡kølY Ki| 4

8 }

m2 = 48g

Zvcgvòv = T

m1 = 30g
C = 575 m s-1

Zvcgvòv = T
R = 8.31

J mole-1 K-1

wPò-1 : bvBGUÇvGRb MÅvm wPò-2 : KveÆb WvBAÝvBW
K. e‡q‡ji m~ÎwU wee„Z Ki| 1
L. w ’̄i ZvcgvÎvq GKwU Av`k© M¨v‡mi PV ebvg P MÖv‡di

cÖK…wZ wKiƒc n‡e e¨vL¨v Ki| 2
M. wmwjÛv‡i iwÿZ M¨v‡mi ZvcgvÎv wbY©q Ki| 3
N. †Kvb M¨v‡mi MwZkw³ †ewk- MvwYwZK we‡køl‡Yi mvnv‡h¨

wbY©q Ki| 4
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31 Kzwgjøv †evW© 2019 welq ˆKvW : 1 7 4

mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } 1000 kg f‡ii  GKwU  evm 78125 J MwZkw³ wb‡q iv Í̄vq
Pjvi mgq nVvr 145 m e¨vmva© wewkó GKwU euv‡Ki m¤§yLxb
n‡jv, hv wb‡Pi wP‡Î †`Lv‡bv n‡q‡Q|

0.3 m
7 m

K. e‡ji NvZ Kx? 1
L. nvZNwoi KuvUvi MwZ wK †`vjb MwZ? e¨vL¨v Ki| 2
M. evmwUi fi‡eM wbY©q Ki| 3
N.  evmwU  MwZ‡eM bv  Kwg‡q  DÏxc‡K cÖ̀ wk©Z  iv Í̄vi  euvKwU

wbivc‡` AwZµg Ki‡Z cvi‡e wK? MvwYwZK we‡kølYmn
gZvgZ `vI| 4

2 }GKRb Wzeyix Aw·‡Rb wmwjÛvi Qvov 6 m Mfxi ch©šÍ cvwbi
wb‡P AbymÜvb Pvjv‡Z cv‡i| cvwbi DcwiZ‡j 'A' ’̄v‡b 105

Pa Pv‡c  M¨vmc~Y©  GKwU  †ejy‡bi  AvqZb 10-3 m3| †ejybwU
cvwb‡Z 'B' ’̄v‡b  wbgw¾Z Ki‡j AvqZb nq 5 ´ 10-4 m3|
(cvwbi NbZ¡ = 103 kg m-3, AwfKl©R Z¡iY = 9.8 m s-2)
K. K…šÍb weK…wZ Kx? 1
L.  cig  Av ª̀©Zv  I  Av‡cwÿK  Av`ª©Zvi  g‡a¨  †KvbwU  AwaK

¸iæZ¡c~Y©? e¨vL¨v Ki| 2
M. †ejybwUi g‡a¨ M¨v‡mi MwZkw³ wbY©q Ki| 3
N. Wzeyix DÏxc‡Ki 'B' ’̄v‡b Aw·‡Rb wmwjÛvi Qvov

AbymÜvb Kvh© Pvjv‡Z cvi‡e wK? MvwYwZK we‡kølYmn
gZvgZ `vI| 4

3 } wb‡Pi wP‡Î ỳwU †njv‡bv Zj AC I BC Gi kxl©we›`y C Gi
Dfq cv‡k 2 kg f‡ii `ywU †jvnvi †Mvj‡Ki Ae ’̄vb †`Lv‡bv
n‡jv| AC Z‡ji ˆ`N©̈ 20 m|

C

A D B
30° 45°

20 m

K. w ’̄wZ ’̄vcK msNl© Kx? 1
L.  †Kv‡bv  e ‘̄i  Dci  wµqvkxj  UK©  KLb  k~b¨  nq?  e¨vL¨v

Ki| 2
M. C we› ỳ‡Z †MvjK ỳwUi †gvU kw³ wbY©q Ki| 3
N. DÏxc‡Ki †MvjK ỳwU‡K GKB mv‡_ gy³ Ki‡j GKB

mg‡q AB Abyf‚wgK Z‡j †cuŠQv‡e wK-bv Zv MvwYwZKfv‡e
e¨vL¨v Ki| 4

4 } gvbnv cvwbi DcwiZ‡j fvmgvb 5 cm ˆ`‡N©̈ i  GKwU  Zvi‡K
Abyf‚wgK Ae ’̄vq Lvov Dc‡i Zzj‡jv| Gici cvwb‡Z GKwU
†jvnvi †MvjK‡K †Q‡o w`‡q cÖvšÍ‡eM cwigvc Ki‡jv|
cieZ©x‡Z H cvwbi ZvcgvÎv evwo‡q AveviI GKB †MvjK‡K
†Q‡o w`‡q cÖvšÍ‡eM cwigvc Ki‡jv|
K. msbg¨Zv Kv‡K e‡j? 1
L. mvg¨ve ’̄vi Zzjbvq AvšÍtAvYweK ~̀iZ¡ †ewk n‡j AYy̧ ‡jv

AvKl©Y bv weKl©Y ej jvf K‡i- e¨vL¨v `vI| 2
M. gvbnv ZviwU‡K Dc‡i Zzj‡Z Kx cwigvY ej cÖ‡qvM Ki‡e

wbY©q Ki| 3
N. DÏxc‡Ki †Kvb †ÿ‡Î cÖvšÍ‡eM †ewk cvIqv hv‡e?

MvwYwZK we‡køl‡Yi mvnv‡h¨ gZvgZ `vI| 4

5 } GKwU  evm  Pj‡Z  ïiæ  Kivi  mv‡_  mv‡_  ev‡mi 16 m wcQb
†_‡K  GKRb  hvÎx  evmwU  aivi  Rb¨  †`Šo  †`q|  hvÎx  I
ev‡mi mgq ebvg †eM †jLwPÎ wb‡P †`Iqv n‡jv-

1 2 3 4 5 60

2
4
6
8

10

¾
®

ˆe
M

(m
s-

1 )

¾® mgq (s)
1 2 3 4 5 60

2
4
6
8

10

¾
®

ˆe
M

(m
s-

1 )

¾® mgq (s)

wPò : evGmi mgq-ˆeM ˆjLwPò wPò : hvòxi mgq-ˆeM ˆjLwPò

K. gyw³‡eM Kx? 1
L. mij †`vj MwZi †ÿ‡Î mvg¨ve ’̄v‡b e‡ei †eM me©wb¤œ wK

bv? e¨vL¨v `vI| 2
M. evmwU KZ…©K 4 s-G AwZµvšÍ ~̀iZ¡ wbY©q Ki| 3
N. DÏxc‡Ki hvÎx evmwU ai‡Z cvi‡e wK? MvwYwZK

we‡kølYmn gZvgZ `vI| 4
6 } 9.81 m s-2 AwfKl©R  Z¡iY  wewkó  †Kv‡bv  ’̄vb  n‡Z  Avwei

GKwU  Lwbi  Mfx‡i  I  GKwU  cvnv‡oi  P‚ovq  GKwU  †m‡KÛ
†`vjK‡K wb‡q †`L‡jv, Dfq ’̄v‡b †`vjKwU NÈvq 30 s ax‡i
P‡j| Avwe‡ii eÜy wRmvb ejj GB Z_¨vewj n‡Z cvnvowUi
D”PZv wbY©q m¤¢e| [c„w_exi e¨vmva© R = 6.4 ´ 106 m]
K. wkwkiv¼ Kx? 1
L. Zi‡ji Nb‡Z¡i mv‡_ ¯úk© †Kv‡Yi m¤úK© e¨vL¨v Ki| 2
M. Lwbi Mfx‡i †`vjKwUi †`vjbKvj wbY©q Ki| 3
N. wRmv‡bi Dw³i mwVKZv MvwYwZK we‡køl‡Yi gva¨‡g wbY©q

Ki| 4
7 } AB

O

90°
120°

500 m

ˆmÉvGZi ˆeM = 1 m s-1

OB eivei, Kwi‡gi †eM = 8 m s-1

 OA eivei iwn‡gi †eM = 7.5 m s-1

K. WvBfvi‡RÝ Kx? 1
L. mKj mg‡iL †f±i mgvb †f±i bq-e¨vL¨v Ki| 2
M. Kwig KZ †e‡M Aci cv‡o †cuŠQvj? wbY©q Ki| 3
N. iwng I Kwi‡gi g‡a¨ †K Av‡M Aci cv‡o †cuŠQv‡e

MvwYwZK we‡kølYmn gZvgZ `vI| 4
8 } wb‡Pi wP‡Î †Kv‡bv GK cixÿvMv‡i ỳwU myikjvKv A I B †K

kãvwqZ Ki‡j †h Zi½ Drcbœ nq Zvi †jLwPÎ †`L‡bv n‡jv :

3.2 m TA = 0.01 s 3.05 m

wPò : A kjvKv wbtm†Z Ziã wPò : B kjvKv wbtm†Z Ziã
K. mskw³ ej Kx? 1
L.  GKwU  †gvUv  I  GKwU  wPKb  B¯úv‡Zi  Zv‡ii  Bqs  Gi

¸Yv¼ mgvb n‡e wK-bv e¨vL¨v Ki| 2
M. cixÿvMv‡i A kjvKvi Øviv m„ó k‡ãi †eM KZ wbY©q Ki| 3
N. DÏxc‡Ki myikjvKv `ywU GK‡Î evRv‡j exU Drcbœ Ki‡e

wK bv Zv MvwYwZKfv‡e e¨vL¨v Ki| 4
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32 PÆMÖvg †evW© 2019 welq ˆKvW : 1 7 4

mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } wZbwU †f±i ivwk h_vµ‡g
®
A = 4

^
i + 3

^
j + 5

^
k,

®
B = 2

^
i +

^
j + 2

^
k

Ges
®
C = x2y

^
i + y2z

^
j + z2x

^
k|

K. AvqZ GKK †f±i Kv‡K e‡j? 1
L. WvbnvwZ ¯Œz wbq‡gi mvnv‡h¨ †evZ‡ji gyL †Lvjv ev eÜ

Kiv hvq- e¨vL¨v Ki| 2

M. DÏxc‡Ki
®
A I

®
B †f±iØ‡qi j¤̂ w`‡K GKwU GKK †f±i

wbY©q Ki| 3

N. DÏxc‡Ki
®
C †f±‡ii  Kv‡j©i  WvBfvi‡RÝ  k~b¨  n‡e  wK?

MvwYwZKfv‡e we‡kølY Ki| 4
2 } weÁvb  †gjv‡K  AvKl©Yxq  Kivi  Rb¨  cÖ‡ek  c‡_i  ỳ  cv‡k

cvwbi †dvqviv ’̄vcb Kiv n‡jv| Zv‡`i g‡a¨ GKwUi cvwbi
†duvUv¸‡jv 5  m  s-1 †e‡M Ges 60° †Kv‡Y Qwo‡q co‡Q|
Aci †dvqvivi cvwbi †duvUv¸‡jv 6  m  s-1 Ges 30° †Kv‡Y
Qwo‡q co‡Q|
K. cÖ‡ÿcK Kv‡K e‡j? 1
L. e„ËvKvi Uª̈ v‡K †Kv‡bv †`Šowe` mg‡e‡M †`Šov‡Z cv‡i bv

†Kb? e¨vL¨v Ki| 2
M. 0.6 sec mg‡q  1g  †dvqvivi  cvwbi  †duvUvi  †eM  wbY©q

Ki| 3
N. DÏxc‡Ki †Kvb †dvqvivi cvwbi †duvUv¸‡jv †ewk AÂj

Ry‡o Qwo‡q co‡e? MvwYwZKfv‡e we‡kølY Ki| 4
3 } iwng 80 cm ˆ`‡N©̈ i  GKLÐ  myZvi  GK  cÖv‡šÍ 200 g f‡ii

GKwU  e ‘̄  †eu‡a  e„ËvKvi  c‡_  cÖwZ  wgwb‡U 90 evi Nyiv‡”Q|
Aciw`‡K Kwig 60 cm ˆ`‡N©¨i Aci GKLÐ myZvi GK cÖv‡šÍ
150 g f‡ii  GKwU  e ‘̄  †eu‡a  GKBfv‡e  cÖwZ  wgwb‡U 120
evi Nyiv‡”Q|
K. RoZvi åvgK Kv‡K e‡j? 1
L.  `ywU  e ‘̄  msN‡l©i  ci  GK  m‡½  AvU‡K  †M‡j  msNl©wU

w ’̄wZ ’̄vcK n‡e wK? e¨vL¨v Ki| 2
M. iwn‡gi Øviv Nyiv‡bv e ‘̄wUi †KŠwYK fi‡eM wbY©q Ki| 3
N.  DÏxc‡Ki  NUbvq  iwng  I  Kwig  myZvq  mgvb  Uvb

†c‡qwQj wK? MvwYwZKfv‡e we‡kølY Ki| 4
4 }c„w_exi fi I e¨vmva© h_vµ‡g 6 ´ 1024 kg Ges 6400 km|

Gi c„‡ô AwfKl©R Z¡iY 9.8 m s-2| gnvKl©xq aªæeK 6.673 ´

10-11 Nm2 kg-2|  Gi  c„ô  †_‡K  GKwU  DcMÖn‡K 700 km
D”PZvq †Zvjv n‡jv|
K. f‚w ’̄i DcMÖn Kv‡K e‡j? 1
L.  c„w_exi  Nb‡Z¡i  cwieZ©‡b  AwfKl©R  Z¡iY  cwieZ©b  n‡e

wK? e¨vL¨v Ki| 2
M.  c„w_exi  c„ô  †_‡K  KZ  D”PZvq  DcMÖ‡ni  IRb  c„w_ex

c„‡ôi IR‡bi 80% n‡e? wbY©q Ki| 3
N. DÏxc‡Ki Dr‡ÿwcZ DcMÖnwU Puv‡`i g‡Zv DcMÖn n‡e

wK? MvwYwZK we‡kølY Ki| 4

5 } ivwd cixÿvMv‡i GKwU Zvi B¯úv‡Zi ˆZwi wK bv hvPvB
KiwQj| GRb¨ †m 2 m `xN© Ges 1.12 mm e¨vmwewkó GKwU
Zvi wbj| ZviwU‡Z 25 J wefekw³ cÖ‡qvM Kivq ZviwUi ˆ`N©¨
3 cm e„w×  cvq  Ges  e¨vm 5 ´ 10-3 mm n«vm  cvq|  weï×
B¯úv‡Zi Bqs-Gi ¸Yv¼ 2 ´ 1011 Nm-2|
K. mv› ª̀Zv Kv‡K e‡j? 1
L. KvP c„‡ô mgcwigvY †Zj I wMømvwib ivL‡j †KvbwU †ewk

RvqMv Ry‡o _vK‡e? e¨vL¨v Ki| 2
M. DÏxc‡Ki ZviwUi cuqm‡bi AbycvZ wbY©q Ki| 3
N. ivwdi e¨en„Z ZviwU B¯úv‡Zi wQj wK? MvwYwZKfv‡e

we‡kølY Ki| 4
6 } †Kv‡bv ’̄v‡b GKwU mij †`vj‡Ki †`vjbKvj 1.8 sec| D³

’̄v‡b AwfKl©R Z¡iY 9.8  m  s-2 Ges c„w_exi e¨vmva©
6400 km| Gici †`vjKwU‡K 712 km D”PZvwewkó GKwU
cvnv‡oi P‚ovq †bqv n‡jv|
K. w¯úÖs aªæeK Kx? 1
L. Òej aªæeK 2500 Nm-1Ó - Gi A_© e¨vL¨v Ki| 2
M. DÏxc‡Ki †`vjKwUi Kvh©Kix ˆ`N©̈ 40% e„w×  Ki‡j

†`vjbKvj KZ n‡e? wbY©q Ki| 3
N. DÏxc‡Ki cvnv‡oi P‚ovq †`vjKwU †m‡KÛ †`vjK n‡e

wK? MvwYwZK gZvgZ `vI| 4
7 } P, Q I R wZbwU myikjvKv GKwU wbw ©̀ó gva¨‡g ivLv n‡jv| P

myikjvKv 4wU c~Y© Zi½‰`N©̈ Q-Gi 5wU c~Y© Zi½‰`‡N©̈ i
mgvb| Zv‡`i g‡a¨ K¤úv‡¼i cv_©K¨ 60 Hz| wKš‘ R
myikjvKv Øviv m„ó AMÖMvgx Zi‡½i mgxKiYY = 0.2 sin 2p

( )100 t -
x
15  m|

K. Abybv` Kv‡K e‡j? 1
L.  m½xZ¸Y  kã  gvby‡li  g‡b  cÖkvwšÍ  m„wó  K‡i  wbivc‡`

iv‡L- e¨vL¨v Ki| 2
M. DÏxc‡Ki P I Q myikjvKvi K¤úv¼ wbY©q Ki| 3
N. Kx c`‡ÿc wb‡j R myikjvKvi Zi½ Øviv w ’̄i Zi½

cvIqv hv‡e? MvwYwZKfv‡e we‡kølY Ki| 4
8 } 30 °C ZvcgvÎvq Ges 2 atm Pv‡c GKwU †ejy‡bi g‡a¨ 24 g

Aw·‡Rb  M¨vm  Av‡Q|  GK  †gŠj  Aw·‡R‡bi  fi 32 gm,
Aciw`‡K †Kv‡bv GKwU cyKz‡ii Dcwi‡`‡k evqygÐ‡ji Pvc
1.5 atm, cvwbi NbZ¡ 1050 kg m-3 I MfxiZv 20 m Ges
Ab¨ GKwU cyKz‡ii Dcwi‡`‡k evqygÐ‡ji Pvc 1.2 atm, cvwbi
NbZ¡ 1000 kg m-3 I MfxiZv 25 m [1 atm = 1.013 ´ 105

Pa, R = 8.314 J mol-1 K-1 and g = 9.8 m s-2]
K. m¤ú„³ ev®úPvc Kv‡K e‡j? 1
L.  wbw ©̀ó  f‡ii  M¨v‡mi  NbZ¡  Zvi  cig  ZvcgvÎvi  Dci

wbf©ikxj - e¨vL¨v Ki| 2
M. DÏxc‡Ki †ejy‡bi M¨v‡mi AvqZb wbY©q Ki| 3
N. DÏxc‡Ki †Kvb cyKz‡ii Zj‡`‡k M¨vm fwZ© †ejy‡bi

AvqZb Kg n‡e? MvwYwZKfv‡e we‡kølY Ki| 4
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33 wm‡jU †evW© 2019 welq ˆKvW : 1 7 4

mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } wPÎwU jÿ¨ Ki :
C

q

a

®
P A

B

O

®
R

®
Q

®
P = 4

^
i + 3

^
j

®
Q = 2

^
j + 5

^
k

K. UK© Kv‡K e‡j? 1
L. cwigv‡ci GK‡Ki AvšÍR©vwZK c×wZi cÖ‡qvRb n‡qwQj

†Kb? 2
M. DÏxc‡Ki Av‡jv‡K q Gi gvb wbY©q Ki| 3
N. DOAB I DOBC Gi †ÿÎd‡ji mgwó mvgvšÍwiK

OABC Gi †ÿÎd‡ji mgvb wK bv? MvwYwZKfv‡e
we‡kølY Ki| 4

2 } GKw`b GK cÖxwZ g¨vP †Ljvi mgq wcÖZg e¨vU wb‡q AvNvZ
Kivq ejwU cvk¦©eZ©x GKwU DuPz fe‡bi Qv‡` coj| Wv³v‡ii
wb‡la _vKvq wcÖZg 96 m Gi †ewk DuPz‡Z DV‡Z A¯̂xK…wZ
Rvwb‡q  Qv‡`  ej  Avb‡Z  †Mj  bv|  cøveb  Qv‡`  D‡V  ejwU‡K
Djø‡¤̂i mv‡_ 60° †Kv‡Y 5 m s-1 †e‡M wb‡P †d‡j w`j| ejwU
Qyu‡o gvivi 3 sec c‡i f‚wg †_‡K 2 m DuPz‡Z wcÖZg ejwU a‡i
†djj|
K. wbU ej Kx? 1
L. fi‡K RvW¨fi ejv nq †Kb? e¨vL¨v Ki| 2
M. ejwU KZ †e‡M wcÖZ‡gi nv‡Z AvNvZ K‡iwQj? 3
N. DÏxc‡Ki Z_¨ Abymv‡i wcÖZg Qv‡` DV‡Z cviZ wK bv?

MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI| 4
3 } 6.4 ´ 106 m e¨vmv‡a©i  GKwU  MÖn  wbR A‡ÿ 24 NÈvq GKevi

Ny‡i| GKRb weÁvbx MÖnwUi mv‡_ AwfKl©xq Z¡iY g-Gi m¤úK©
’̄vc‡bi Rb¨ 58° DËi Aÿvs‡ki mv‡_ GKwU ’̄v‡b 80 kg f‡ii

GKwU e ‘̄ ivL‡jb| AwfKl©xq Z¡iY g = 9.80 m s-2|
K. gyw³‡eM Kx? 1
L.  c„w_exi  Af¨šÍ‡i  †Kv‡bv  ’̄v‡bi  AwfKl©R  Z¡iY  c„w_exi

†K›`ª n‡Z ~̀i‡Z¡i mgvbycvwZK-e¨vL¨v Ki| 2
M. D³ ’̄v‡b MÖnwUi N~Y©‡bi Rb¨ e ‘̄wUi ˆiwLK †eM KZ? 3
N.  D³  ’̄v‡b  e ‘̄wUi  IRb  MÖnwUi  c„‡ô  e ‘̄i  IR‡bi  †P‡q

†ewk bv Kg n‡e? MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ
`vI| 4

4 } 4 kg f‡ii GKwU  k³ cv_i LÐ GKB f‡ii gvwU‡Z †cuvZv
GKwU †jvnvi i‡Wi Dci 5 m DuPz †Kv‡bv ’̄vb †_‡K Lvovfv‡e
coj| d‡j †jvnvi iWwU gvwUi †fZ‡i AviI 10 cm cÖ‡ek
Kij|
K. Kg©`ÿZv Kx? 1
L. cig k~b¨ ZvcgvÎvi wb‡P M¨v‡mi ZvcgvÎv _vK‡Z cv‡i

wK bv? e¨vL¨v Ki| 2

M. gvwUi Mo cÖwZ‡iva ej KZ? 3
N. DÏxc‡Ki ewY©Z NUbvwU KvR-kw³i Dccv`¨ mg_©b K‡i

wK? MvwYwZKfv‡e hvPvB Ki| 4
5 } GKwU †m‡KÛ †`vjK f‚-c„‡ô mwVK mgq †`q| G‡K cvnv‡oi

Dci wb‡q †M‡j Zv cÖwZw`b 10 sec mgq nvivq|
 [c„w_exi e¨vmva©, R = 6400 km Ges f‚c„‡ôi AwfKl©xq Z¡iY

g = 9.8 m s-2]
K. cvwK©s Kÿc_ Kx? 1
L. m~h©‡K †K› ª̀ K‡i N~Y©vqgvb MÖn¸‡jvi AveZ©bKvj wfbœ

nq- e¨vL¨v Ki| 2
M. DÏxc‡Ki cvnv‡oi D”PZv KZ? 3
N. Kx hvwš¿K e¨e ’̄v MÖnY Ki‡j cvnv‡o †`vjKwUi

†`vjbKvj AcwiewZ©Z _vK‡e? MvwYwZKfv‡e we‡kølY
Ki| 4

6 } mxgv 18 kg f‡ii GKwU e¨vM wb‡q 50 m DuPz GKwU wewìs G
DVvi  ci  Qv`  †_‡K  e¨vMwU  c‡o  †M‡j  †mwU 'h' D”PZvq
cv‡ki wewìs Gi Qv‡` 24.25 m s-1 †e‡M coj|
K. w¯úÖs ej Kx? 1
L. mij †`vj‡Ki †KŠwYK we Í̄vi 4° Gi g‡a¨ ivLv nq †Kb?

e¨vL¨v Ki| 2
M. DÏxc‡Ki 'h' Gi gvb wbY©q Ki| 3
N. 'h' D”PZvq  wefe  kw³  MwZ  kw³i  mgvb  n‡e  wK-bv?

MvwYwZKfv‡e e¨vL¨v Ki| 4
7 } GKwU †cvwëªdv‡g© 400 gyiwM Av‡Q| †cvwëªdv‡g©i eZ©gvb k‡ãi

ZxeªZv 3.2 ´ 10-4 Wm-2| †cvwëªdv‡g©i gvwjK gyiwMi msL¨v
evwo‡q 2400wU Ki‡jb| [k‡ãi cÖgvY ZxeªZv 10-12 Wm-2]
K. kã Kv‡K e‡j? 1
L. ZxÿèZv I K¤úv¼ GKB wK bv? e¨vL¨v Ki| 2
M.  DÏxc‡Ki  †cvwëªdv‡g©i  ZxeªZv  †j‡fj  KZ  †ej  wQj

wbY©q Ki| 3
N.  gyiwMi  msL¨v  evov‡bvi  d‡j  DÏxc‡Ki  dvg©wU‡Z  Kx

ai‡bi mgm¨vi m„wó n‡Z cv‡i? MvwYwZKfv‡e e¨vL¨v Ki|
8 } ̀ xc M‡elYvMv‡i 6  m ˆ`‡N©̈ i  Ges 0.6 mm e¨v‡mi GKwU

B¯úv‡Zi Ges Av‡iKwU mxmvi Zv‡ii †kl cÖv‡šÍ ch©vqµ‡g
25 kg fi Szwj‡q †`Iqvi ci Dfq Zv‡ii ˆ`N©̈  cÖmviY †cj
h_vµ‡g 0.026 m Ges 0.325 m [Ys = 2 ´ 1011 Nm-2]
K. eÜb kw³ Kv‡K e‡j? 1
L. AvšÍtAvYweK e‡ji mv‡_ AvšÍtAvYweK ~̀i‡Z¡i m¤úK©

Kxiƒc? e¨vL¨v Ki| 2
M. cÖmvwiZ Ae ’̄vq B¯úvZ ZviwUi g‡a¨ w ’̄wZ ’̄vcK

wefekw³ wbY©q Ki| 3
N. DÏxc‡Ki †Kvb ZviwUi fvi †bIqvi mvg_©̈  †ewk?

MvwYwZKfv‡e we‡kølY Ki| 4
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34 ewikvj †evW© 2019 welq ˆKvW : 1 7 4

mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } AwbK
®
A = 2

^
i +

^
j -

^
k Ges

®
B =

^
i - 2

^
j - 3

^
k `ywU †f±i wb‡q

Zv‡`i  WU  I  µm  ¸Yb  wbY©q  KiwQj|  †m  †`Lj  †h,
†f±iØ‡qi ga¨ ’̄ †Kv‡Yi gvb GKwU wbw ©̀ó cwigvY cwieZ©b
Ki‡j Zv‡`i WU I µm ¸Y‡bi gvb mgvb nq|
K. Av‡cwÿK †eM Kv‡K e‡j? 1

L. evwji Dci w`‡q nuvUv Kómva¨-e¨vL¨v Ki| 2

M.
®
A I

®
B †f±iØq †Kv‡bv mvgvšÍwi‡Ki mwbœwnZ evû a‡i

D³ mvgvšÍwi‡Ki †ÿÎdj wbY©q Ki| 3
N. Awb‡Ki ch©‡eÿ‡Yi MvwYwZK we‡kølYmn gZvgZ

`vI| 4
2 } Y

O C X

Av
v

B

a

 wP‡Îi O we› ỳ  n‡Z 30  m  s-1 †e‡M Ges a †Kv‡Y wbwÿß
GKwU e ‘̄ OAC c‡_ 3.062 s mg‡q C we›`y‡Z †cuŠQvq|
e ‘̄wU‡K GKB †e‡M wb‡ÿc K‡i OBC c‡_ C we›`y‡Z
†cuŠQv‡bv m¤¢e|
K. AvqZ GKK †f±i Kx? 1
L.  GKB  µ‡g  wµqvkxj  wZbwU  †f±‡ii  jwä  k~b¨  n‡Z

cv‡i- e¨vL¨v Ki| 2
M. DÏxc‡Ki a †KvY wbY©q Ki| 3
N. DÏxc‡Ki e ‘̄i OBC c‡_ C we›`y‡Z †cuŠQv‡bvi

m¤¢ve¨Zvi MvwYwZK we‡kølYmn gZvgZ `vI| 4
3 } 5 kg I 7 kg f‡ii ỳwU e ‘̄ h_vµ‡g 5 m s-1 Ges 6 m s-1

†e‡M wecixZ w`K n‡Z G‡m msN‡l©i ci e ‘̄Øq GK‡Î wgwjZ
n‡q wbw ©̀ó w`‡K Pj‡Z ïiæ K‡i|
K. cÖZ¨qbx ej Kv‡K e‡j? 1
L. DÇqbKv‡j cÖv‡mi Avbyf‚wgK †e‡Mi †Kv‡bv cwieZ©b nq

wK? - e¨vL¨v Ki| 2
M. DÏxc‡Ki e ‘̄Ø‡qi P‚ovšÍ †eM wbY©q Ki| 3

N. DÏxc‡Ki e ‘̄Ø‡qi msNl© w ’̄wZ ’̄vcK bv Aw ’̄wZ ’̄vcK-
MvwYwZK we‡kølYmn gZvgZ `vI| 4

4 } GKwU cvwbc~Y© Kzqvi MfxiZv 10 m Ges e¨vm 2  m| GKwU
cv¤ú 20 wgwb‡U KzqvwU‡K cvwbk~b¨ Ki‡Z cv‡i| D³ cv‡¤úi
mv‡_ AviI GKwU 1 HP ÿgZvi  cv¤ú  hy³  K‡i  KzqvwU‡K
cvwbk~b¨ Ki‡j wKQy mgq mvkÖq nq|
K. †KŠwYK fi‡eM Kx? 1
L. ˆKwkK b‡j cvi‡`i Aebgb nq †Kb? e¨vL¨v Ki| 2

M. cÖ_g cv‡¤úi K…ZKvR wbY©q Ki| 3

N. DÏxc‡Ki Av‡jv‡K KZ mgq mvkÖq n‡e- MvwYwZK
hyw³mn gZvgZ `vI| 4

5 } c„w_ex c„ô n‡Z 600 km D”PZvq  GKwU  K…wÎg DcMÖn  ’̄vcb
Kiv n‡jv| c„w_exi e¨vmva© 6400 km Ges  c„w_ex  c„‡ô
AwfKl©R Z¡iY 9.8 m s-2|
K. c„ôUvb Kv‡K e‡j? 1

L. RoZv n‡Z e‡ji aviYv cvIqv hvq wK? - Av‡jvPbv
Ki| 2

M. DÏxc‡Ki D”PZvq AwfKl©R Z¡i‡Yi gvb wbY©q Ki| 3
N. DÏxc‡Ki DcMÖnwU f‚w ’̄i DcMÖ‡n iƒcvšÍi Kiv m¤¢e wK-

bv MvwYwZK we‡kølYmn gZvgZ `vI| 4
6 } GKwU ÷xj Zv‡ii Dci 10 N ej cÖ‡qv‡M Zv‡ii ˆ`N©̈  e„w×

nq 0.1 mm| e‡ji cwieZ©b  Kivi  d‡j GKB ˆ`‡N©̈ i  Ges
wØ¸Y e¨vmv‡a©i Ab¨ GKwU Zv‡i mgcwigvY ˆ`N©̈  e„w× N‡U|
K. wkwkiv¼ Kx? 1
L. w ’̄i f‡ii †Kv‡bv MÖn m¤úÖmvwiZ n‡j †Kv‡bv e ‘̄i

gyw³‡eM cwieZ©b nq wK- e¨vL¨v Ki| 2
M.  DÏxc‡Ki  cÖ_g  Zv‡ii  ˆ`N©̈  weK…wZ‡Z  K…ZKvR  wbY©q

Ki| 3
N. DÏxc‡K DwjøwLZ e‡ji cwieZ©‡bi cwigvY MvwYwZKfv‡e

we‡kølY Ki| 4
7 } GKwU  †m‡KÛ  †`vjK  f‚c„‡ô  mwVK  mgq  †`q|  G‡K 9 km

D”PZvq  Gfv‡i‡÷i  P‚ovq  wb‡q  †M‡j  cÖwZ  NÈvq 5 †m‡KÛ
mgq nvivq| c„w_exi e¨vmva© 6400 km|
K. w ’̄wZ ’̄vcK mxgv Kx? 1

L. Abybv` GK ai‡bi ciek K¤úb-e¨vL¨v Ki| 2
M. Gfv‡i‡÷i P‚ovq †`vj‡Ki †`vjbKvj wbY©q Ki| 3
N.  DÏxc‡Ki  Z_¨vewj  n‡Z  Gfv‡i‡÷i  D”PZv  wbY©q  K‡i

Zvi mwVKZv hvPvB Ki| 4
8 }A I B Zvi‡K Kw¤úZ K‡i wb‡¤œi Zi½Øq Drcbœ nq :

YA = 0.1 sin (200 pt - 10 px) m
 YB = 0.1 sin (208 pt - 16 px) m

Zi½Øq GKBw`‡K Mgb K‡i ci¯úi DcwicvwZZ nq|
K. FYvZ¥K KvR Kx? 1
L. M¨v‡mi NbZ¡  †ewk n‡j Mogy³ c_ †ewk nq wK? e¨vL¨v

Ki| 2
M. A Zv‡i m„ó Zi‡½i Zi½‡eM wbY©q Ki| 3
N. DÏxc‡Ki ZviØ‡qi K¤ú‡b exU m„wó m¤¢e wK bv MvwYwZK

ZË¡mn gZvgZ `vI| 4
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35 w`bvRcyi †evW© 2019 welq ˆKvW : 1 7 4

mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } wPÎ-1 Abymv‡i O we›`y‡Z 2 kg
f‡ii †Kv‡bv w ’̄i e ‘̄i Dci 4 s a‡i
wZbwU  ej  wµqv  K‡i|  cieZ©x‡Z
GKB e ‘̄i Dci †KejgvÎ 5 N I 6
N ej 4 s a‡i wµqv K‡i|

O 5 N

2 N

6 N

90°120°

wPÎ : 1
K. Kvj© Kx? 1
L. iv Í̄vi euvKhy³ As‡k wfZ‡ii cÖvšÍ A‡cÿv evB‡ii cÖvšÍ

DuPz ivLv nq †Kb? e¨vL¨v Ki| 2
M. cÖ_g 4 s mg‡q e ‘̄wUi Dci wµqvkxj jwä e‡ji gvb wbY©q Ki| 3
N.  Dfq  †ÿ‡Î  jwä  e‡ji  w`K  GKB  n‡e  wK?  MvwYwZK

we‡kølYc~e©K gZvgZ `vI| 4
2 } wPÎ  Abymv‡i  GKwU  cÖvm 1  s c‡i P we›`y‡Z †cuŠQvq|

¾®
OP =

(10
^
i + 12

^
j) m nq| cÖv‡mi P I Q we›`yi D”PZv mgvb|

Y

O X

P Q

wPÎ : 2
K. w¯úÖs aªæeK Kv‡K e‡j? 1
L. N~Y©biZ e ‘̄i †KŠwYK fi‡eM †Kvb k‡Z© k~b¨ nq-e¨vL¨v Ki| 2
M. cÖvmwUi wb‡ÿcY †KvY wbY©q Ki| 3
N. cÖvmwUi P we› ỳi MwZkw³ I m‡e©v”P we›`yi MwZkw³ GKB

n‡e wK bv- MvwYwZK we‡kølYmn gZvgZ `vI| 4
3 } MÖ‡ni bvg fi e¨vmva© m~h© n‡Z ~̀iZ¡

g½j 6.39 ´ 1023 kg 3390 km 227.9 ´ 106 km
c„w_ex 5.97 ´ 1024 kg 6378 km 149.6 ´ 106 km

 Ges gnvKl©xq aªæeK G = 6.673 ´ 10-11 Nm2 kg-2|
K. w ’̄wZ ’̄vcK msNl© Kv‡K e‡j? 1
L. †Kv‡bv MÖ‡ni gyw³‡eM H MÖ‡ni e¨vmv‡a©i Dci wbf©ikxj

wK bv- e¨vL¨v Ki| 2
M. g½j c„‡ôi AwfKl©R Z¡i‡Yi gvb wbY©q Ki| 3
N. Dfq MÖ‡n †Kv‡bv e ‘̄i gyw³‡eM mgvb n‡e wK bv MvwYwZK

we‡kølYmn gZvgZ `vI| 4
4 } 2 m ˆ`‡N©̈ i I 0.8 mm cÖ ’̄‡”Q‡`i e¨vmwewkó `ywU wfbœ wfbœ

Zvi  †bIqv  n‡jv|  Zvi  ỳwUi  cÖ_gwUi  †ÿ‡Î  w ’̄wZ ’̄vcK
mxgvi g‡a¨ cxob ebvg weK…wZi †jLwPÎ [wPÎ-1] Ges
wØZxqwUi †ÿ‡Î †gvU mwÂZ kw³ ebvg (ˆ`N©¨ e„w×)2 Gi
†jLwPÎ [wPÎ-2] wb‡P cÖKvk Kiv n‡q‡Q-

O 102

cxob
2 ´ 1013 Nm-2

weK‡wZ O 4 m2

mwçZ kwÚ
0.7 ´ 1011 J

(Š`NÆÅ e†w«¬)2

K. w ’̄wZ ’̄vcK K¬vwšÍ Kv‡K e‡j? 1
L. cqm‡bi AbycvZ abvZ¥K ej‡Z Kx eySvq? 2
M. w ’̄wZ ’̄vcK mxgvi g‡a¨ 1g Zv‡i wPÎ-1 Abymv‡i m‡e©v”P

mwÂZ kw³i cwigvY KZ? wbY©q Ki| 3
N.  `ywU  Zv‡ii  g‡a¨  †KvbwU  AwaK  w ’̄wZ ’̄vcK- MvwYwZK

we‡kølYmn e¨vL¨v Ki| 4

5 } GKwU w¯úÖs-G 80 gm fi Pvcv‡j 2 cm ˆ`N©¨ cÖmviY nq Ges
600 gm fi Pvcv‡j 8 cm ˆ`N©̈  cÖmviY nq| Aibx D³ w¯úÖs
Gi mvg¨ve ’̄vb n‡Z 1 cm ˆ`N©̈  cÖmviY ch©‡eÿY Kij|
K. †K› ª̀gyLx Z¡iY Kv‡K e‡j? 1
L. e„ËvKvi c‡_ †K›`ªgyLx ej Øviv K…ZKvR k~b¨ †Kb? e¨vL¨v

Ki| 2
M. w¯úÖs aªæe‡Ki gvb †ei Ki| 3
N.  Aibx  Dfq  f‡ii  †ÿ‡Î  w¯úÖswUi  mwÂZ  kw³i  Kxiƒc

cwieZ©b ch©‡eÿY K‡iwQj MvwYwZK we‡kølYmn gZvgZ
`vI| 4

6 } GKwU  mylg  `‡Ði  (wPÎ-1)  mvnv‡h¨  GKwU  mylg  PvKwZ
(wPÎ-2) ˆZwi Kiv n‡jv-

60 cm

A B

P

Q

m = 0.5 kg

wPò : 1

P¢

Q¢
wPò : 2

K. cÖv‡mi cvjøv Kv‡K e‡j? 1
L. k‡ãi ZxeªZv Kx‡mi Dci wbf©i K‡i e¨vL¨v Ki| 2
M. wPÎ-1 Gi PQ Gi mv‡c‡ÿ RoZvi åvgK †ei Ki| 3
N.  PvKwZi cwiwa  `‡Ði ˆ`‡N©̈ i  mgvb  n‡j Df‡qi RoZvi

åvgK wfbœ n‡e wK bv MvwYwZK we‡kølYmn gZvgZ `vI| 4
7 } Kÿ ZvcgvÎvq wbw ©̀ó †Kv‡bv ’̄v‡b 0.6  m3 AvqZ‡bi GKwU

wmwjÛv‡i 800 gm wg‡_b (CH4) M¨vm‡K 202650 Pa Pv‡c c~Y©
Kiv  n‡jv|  wkÿK  Zuvi  QvÎ‡`i  ej‡jb  H  ’̄v‡bi  wkwkiv¼
11.5 °C Ges  ’̄vbwUi  Av‡cwÿK  Av`ª©Zv 60% Gi  Dci
_vK‡jB e„wó nIqvi m¤¢vebv _v‡K| 11 °C, 12 °C, 19 °C I
20 °C G  m¤ú„³  Rjxq  ev®ú  Pvc  h_vµ‡g 9.84 mm(Hg),
10.52 mm(Hg), 16.46 mm(Hg) I 17.54 mm(Hg) cvIqv
†Mj| wg‡_‡bi AvYweK fi 16 gm/mole|
K. k‡ãi ZxeªZv †j‡ej Kv‡K e‡j? 1
L. cÖv‡mi MwZc‡_i m‡e©v”P we›`y‡Z MwZkw³ me©wb¤œ wK bv-

e¨vL¨v Ki| 2
M. H ’̄v‡bi Kÿ ZvcgvÎv wbY©q Ki| 3
N.  DÏxc‡Ki  ’̄v‡b  e„wó  nIqvi  m¤¢vebv  Av‡Q  wK  bv

MvwYwZKfv‡e we‡køl‡Yi gva¨‡g Dc ’̄vcb Ki| 4
8 }A myikjvKv Øviv m„ó kã Zi‡½i mgxKiYwU n‡jvy = 0.7 sin

p(500 t - 1.47 x)| mgxKiYwU‡Z DwjøwLZ mKj ivwk SI
GK‡K cÖKvk Kiv n‡q‡Q| Aci GKwU B myikjvKv
m‡bvwgUv‡ii Zv‡ii 0.25 m ˆ`‡N©̈  m„ó  g~j  my‡ii  mv‡_
HKZvb m„wó K‡i| m‡bvwgUv‡ii ZviwU 5 kg-wt ej Øviv Uvbv
Ges ZviwUi 1 m ˆ`‡N©̈ i fi 3 gm|
K. cqm‡bi AbycvZ Kv‡K e‡j? 1
L.  mij  †`vj  MwZi  m‡e©v”P  Ae ’̄v‡b  Z¡iY  m‡e©v”P  wK  bv?

e¨vL¨v Ki| 2
M. A myikjvKv Øviv m„ó k‡ãi Zi½‰`N©̈  KZ? wbY©q Ki| 3
N. A I B †K GK‡Î Kuvcv‡bv n‡j exU †kvbv hv‡e wK bv Zv

we‡kølY Ki| 4



22 HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ TEST PAPERS with SUGGESTIONS + BANK

GBPGmwm cix¶vi cÖkœcÎ I DËigvjv : eûwbe©vPwb

†mU-K 54 XvKv †evW© 2021 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. 4 GKK  I 5 GKK  gv‡bi  `ywU  †f±i
†Kv‡bv we› ỳ‡Z 60° †Kv‡Y wµqvkxj
n‡j †¯‹jvi ¸Ydj n‡e-
K 0 GKK L 1 GKK

 M 10 GKK N 100 GKK
2.

®
P I

®
Q Gi jwäi me©wb¤œ gvb †KvbwU?

K |
®
P| + |

®
Q| L

®
P ´

®
Q

 M
®
P .

®
Q N |

®
P| - |

®
Q|

3. N~Y©biZ  e ‘̄i  †ÿ‡Î,  cÖhy³  ej  I
Ae ’̄vb †f±‡ii ga¨eZx© †KvY q n‡j-
i. q = 180° n‡j N~Y©bej m‡e©v”P n‡e
ii. q = 0° n‡j N~Y©bej me©wb¤œ n‡e
iii. q = 90° n‡j N~Y©Yej m‡e©v”P n‡e
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

4. (^j + ^k) ´ ^k = ?
K l L

^
i M

^
j N

^
k

n wb‡Pi  DÏxcKwU  co  Ges  5  I  6bs
cÖ‡kœi DËi `vI :
®
P = 2

^
i +

^
j +

^
k Ges

®
Q =

^
i + 2

^
j - 2

^
k

5. †f±iØ‡qi jwäi gvb KZ?
K 19 L 6 M 9 N 19

6.
®
P  I

®
Q  Gi jwäi mgvšÍivj GKK

†f±i †KvbwU?

K
1
2

^
i +

1
2

^
j -

1
6

^
k

L
3
19

^
i +

3
19

^
j -

1
19

^
k

 M
1
3

^
i +

1
3

^
j -

1
9

^
k

N
3
19

^
i +

3
19

^
j -

1
19

^
k

7. RoZvi åvg‡Ki GKK †KvbwU?
K kg m L kg m-1

 M kg m2 N kg m-2

8. 3
2  †gvj M¨v‡mi Rb¨ Av`k© M¨v‡mi
mgxKiY n‡e-

K 3 PV = 2 RT L 2 PV =
1
3 RT

 M 2 PV = 3 RT N
PV
RT =

2
3

9. STP †Z mKj M¨v‡mi †gvjvi AvqZb-
K 22.4 L L 22.9 L

 M 28.4 L N 22.8 L

10. wP‡Î e‡ji åvgK t n‡j †KvbwU mwVK?

d
Y

O

X

F

r
q

K t = r ´ F L t = d ´ F
 M t =

®
r .

®
F sin q N t =

®
dF sin q

n wb‡Pi DÏxcKwU co Ges 11 I 12bs
cÖ‡kœi DËi `vI :

B

A

OP Q
dx

x

wP‡Î miæ I mylg `‡Ði fi M Ges ˆ`N©̈ L
11. `ÐwUi dx As‡ki fi †KvbwU?

K ML-1 dx L LM-1 dx
 M MLx N Mx-1 dx
12. AB N~Y©b A‡ÿi mv‡c‡ÿ `ÐwUi RoZvi

åvg‡Ki mgvKwjZ iƒc †KvbwU?

K
M
L õó

0

L
 x2 dx L

M
L õó

-
L
2

L
2

 x2 dx

 M
L
M õó

-
L
2

L
2

 x3 dx N
M
L õó

-
L
2

L
2 x2

2  dx

13. M f‡ii GKwU e ‘̄i MwZkw³ E n‡j
Gi fi‡eM KZ?
K M 2E L ( 2m) . E

 M 2 ME N
1
2 ME

n wb‡Pi DÏxcKwU co Ges 14 I 15bs
cÖ‡kœi DËi `vI :

 †Kv‡bv e ‘̄‡Z
®
F = (3

^
i + 2

^
j -

^
k) N gv‡bi

ej 2 sec wµqv Kivq e‡ji w`‡K e ‘̄i
†eM nq

®
v (

^
i + 2

^
j +

^
k) m s-1.

14. ÿgZv KZ?
K (4

^
i + 4

^
j) W L (4

^
i - 4

^
j + 4

^
k) W

 M 6 W N 8 W
15. e‡ji Øviv K…ZKvR KZ?

K 12 J L 16 J

 M 2 (4
^
i + 4

^
j) J N 1

2 (4
^
i - 4

^
j + 4

^
k) J

16. m‡e©v”P  Kv‡Ri  Rb¨  cÖhy³  ej  I
mi‡Yi ga¨eZx© †KvY-
K 0° L 30° M 60° N 90°

n wb‡Pi DÏxcKwU co Ges 17 I 18bs
cÖ‡kœi DËi `vI :
40 m DuPz  n‡Z  GKwU  e ‘̄  f‚wg‡Z
coj| [g = 9.8 m s-2]

17. e ‘̄wU f‚wg‡Z KZ †e‡M co‡e?
K - 28 m s-1 L 28 m s-1

 M 392 m s-1 N 784 m s-1

18. f‚wg n‡Z KZ D”PZvq e ‘̄wUi MwZkw³
wefe kw³i wØ¸Y n‡e?
K 13.33 m L 20 m

 M 26.67 m N 40 m
19. `ywU  ¯ú›`biZ  KYvi  miY  h_vµ‡g

x = A cos wt Ges x = A sin wt n‡j
G‡`i ga¨Kvi `kv cv_©K¨ KZ?

K
p
4 L

p
2 M p N 2 p

20. GKwU mij‡`vj‡Ki Kvh©Ki ˆ`N©¨ A‡a©K K‡i
c„w_exi †K‡› ª̀ wb‡q †M‡j Gi †`vjbKvj-
K k~b¨ n‡e L

1
2
 ¸Y n‡e

 M AcwiewZ©Z _vK‡e N Amxg n‡e
21. (g - T2) †jLwPÎwUi cÖK…wZ Kxiƒc n‡e?

K
T2

O g

L
T2

O g

 M
T2

O g

N
T2

O g
22. 100 N m-1 w¯úÖs aªæeKm¤úbœ GKwU

w¯úÖs‡K 2 cm cÖmvwiZ  Ki‡Z  ˆ`N©̈
eivei cÖhy³ ej n‡e-
K - 1 N L 0.02 N

 M 2 N N 200 N
23. m¤ú„³ ev‡®úi †ÿ‡Î †KvbwU mwVK?

K e‡qj Gi m~Î †g‡b P‡j
L Pvj©‡mi m~Î †g‡b P‡j

 M e‡qj Ges Pvj©‡mi m~Î gv‡b bv
N GwU e× ’̄v‡b ˆZwi Kiv hvq bv

24. cig ZvcgvÎv †¯‹‡j Pv‡ci m~Î n‡jv-
K P µ T L P µ T2

 M P µ
1
T N P µ T

25. P‚ovšÍ ZvcgvÎv Avw` ZvcgvÎvi KZ
¸Y n‡j †Kv‡bv wbw ©̀ó M¨v‡mi g~jMo
eM©‡eM wØ¸Y n‡e?
K 2 ¸Y L 3 ¸Y M 4 ¸YN 9 ¸Y

1 M 2 N 3 M 4 L 5 K 6 L 7 M 8 M 9 K 10 L 11 K 12 L 13 M

14 M 15 K 16 K 17 L 18 K 19 L 20 N 21 L 22 M 23 M 24 K 25 M
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†mU-N 55 ivRkvnx †evW© 2021 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. †Kv‡bv ’̄v‡bi Am¤ú„³ ev®úvc f Ges
m¤ú„³ ev®úPvc F n‡j †KvbwU mwVK?
K f < F L f > F

 M f £ F N f ³ F
2. M f‡ii I l ˆ`‡N©¨i miæ mylg `‡Ði

ga¨we› ỳ w`‡q ˆ`‡N©̈ i Awfj¤̂fv‡e
MgbKvix A‡ÿi mv‡c‡ÿ RoZvi
åvgK KZ?

K
Ml2

12 L
Ml2

3

 M
Ml2

2 N Ml2

3. †Kv‡bv ’̄v‡bi Rjxq ev®úPvc m¤ú‡K©
ejv hvq-
i. m¤ú„³ Rjxq ev®ú me©vwaK Pvc †`q
ii. Am¤ú„³ Rjxq ev®ú e‡q‡ji m~Î

†g‡b P‡j
iii. evqy‡Z Rjxq ev®ú Kg‡j evqyi

NbZ¡ e„w× cvq
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

4. Aw·‡Rb (O2) M¨v‡mi cÖwZ AYyi Mo
MwZkw³ KZ?

K
3
2 RT L

3
2 KT

 M
5
2 RT N

5
2 KT

n wb‡Pi  DÏxc‡Ki  Av‡jv‡K  5  I  6bs
cÖ‡kœi DËi `vI :

 GKwU iv Í̄vi euv‡Ki e¨vmva© 50 m|
iv Í̄vi cȪ ’ 5  m Ges  evB‡ii  cÖvšÍ
wfZ‡ii cÖvšÍ A‡cÿv 0.25 m DuPz|

5. iv Í̄vwUi cÖK…Z e¨vswKs †KvY KZ?
K 1.86° L 2.86°

 M 3.86° N 5.86°
6. iv Í̄vi e¨vswKs wbf©i K‡i-

i. Mvwoi f‡ii Dci
ii. euv‡Ki eµZvi Dci
iii. Mvwoi †e‡Mi Dci
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

7. †Kv‡bv †f±‡ii cv`we› ỳ I kxl©we› ỳ
GKB n‡j †m †f±i‡K e‡j-
K mg‡iL †f±i L GKK †f±i

 M bvj †f±i N Ae ’̄vb †f±i
8. †KŠwYK fi‡e‡Mi gvÎv mgxKiY †KvbwU?

K MLT-1 L ML2T
 M ML2T-1 N ML2T-2

9. †Kv‡bv e ‘̄‡K f‚wg n‡Z Lvov Dc‡ii w`‡K
wb‡ÿc Kivi wKQy mgq ci Avevi f‚wg‡Z
wd‡i G‡jv| D”PZv (h) ebvg MwZkw³
(Ek) Gi †jLwPÎ †KvbwU wb‡ ©̀k K‡i?

K
Ek

h

L
Ek

h

 M
Ek

h

N
Ek

h
10. GKwU w¯úÖs Gi GK cÖv‡šÍ m fi Szwj‡q

†`vj‡Z w`‡j Gi †`vjbKv‡ji eM© (T2)
ebvg fi (m) Gi †jLwPÎ †Kgb n‡e?

K
T2

m

L
T2

m

 M
T2

m

N
T2

m
11. 2 kg f‡ii 1.5 m j¤̂v GKwU iW‡K

kvwqZ  Ae ’̄v  n‡Z  Lvov  Ki‡Z  Kx
cwigvY KvR Ki‡Z n‡e?
K 0 J L 14.7 J

 M 29.4 J N 44.1 J
12. mij Qw›`Z MwZ‡Z MwZkxj †Kv‡bv

KYvi mi‡Yi mgxKiY x = A cos wt,
G‡ÿ‡Î KYvwU-
i. GK cÖvšÍ n‡Z hvÎv ïiæ K‡i‡Q
ii. t = T

4 mg‡q mvg¨ve ’̄v‡b _vK‡e

iii. t = T
2  mg‡q  KYvwUi  hvÎv  ïiæ

we› ỳi wecixZ cv‡k Ae ’̄vb Ki‡e
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

13. 4 d2 x
dt2  + 64 x = 0 mgxKiY Øviv ewY©Z

MwZkxj †Kv‡bv KYvi K¤úv¼-

K
1
p Hz L

2
p Hz

 M
8
p Hz N

16
p  Hz

14. †KvbwU AmsiÿYkxj ej?
K Zwor ej L mv›`ª ej

 M AwfKl© ej N w ’̄wZ ’̄vcK ej
15. ^j ´ (^j ´ ^k) = ?

K 0 L
^
i M

^
k N -

^
k

16. †Kv‡bv  KYvi  Dci  cÖhy³  ej
®
F  =  (^i + ^j -

2 ^k)  N ej cÖ‡qv‡M
®
S = (2^i - 3^j - ^k)  m

miY n‡jv| ej Øviv K…ZKvR KZ?
K - 3 J L 1 J

 M 3 J N 7 J

17. 1 kg I 9 kg f‡ii  ỳwU  e Í̄‘  mgvb
MwZkw³‡Z MwZkxj| G‡`i fi‡e‡Mi
AbycvZ KZ?
K 1 : 3 L 3 : 1

 M 3 : 1 N 1 : 9
18. †Kv‡bv hš¿ KZ…©K F aªæe  ej  cÖ‡qv‡M

†Kv‡bv e ‘̄i v aªæe †e‡M MwZkxj n‡j
h‡š¿i ÿgZv KZ?
K P = Fv2 L P = Fv

 M P = F2v N P =
F
v

19. mij Qw›`Z MwZm¤úbœ †Kv‡bv KYvi
Z¡iY I Gi mi‡Yi g‡a¨ m¤úK© n‡jv-
K e¨ Í̄vbycvwZK
L e‡M©i e¨ Í̄vbycvwZK

 M mgvbycvwZK
N e‡M©i mgvbycvwZK

20.
®
P = ^i  +  2^j - 3 ^k †f±iwUi YZ Z‡j
gvb KZ?
K 5 L 10

 M 13 N 14
21. wb‡Pi †Kvb †jLwPÎwU e‡qj Gi m~‡Îi

Rb¨ cÖ‡hvR¨?

K
PV

V

L
PV

V

 M
P

V

N
P

V
22. cigk~b¨ ZvcgvÎv †KvbwU?

K 273 °C L 0 °C
 M - 273 °C N - 373 °C
23. GKRb mvB‡Kj Av‡ivnx 500 m

e¨vmv‡a©i e„ËvKvi c‡_ 5  m  s-1 †e‡M
Nyi‡Z  †M‡j  Djø¤^  Z‡ji  mv‡_  KZ
†Kv‡Y AvbZ _vK‡e?
K 0.27° L 0.28°

 M 0.29° N 0.30°
24. wÎgvwÎK ’̄v‡b

®
P  I

®
Q `ywU mgvšÍivj

†f±i n‡j-
i.

®
P .

®
Q = 0 ii.

®
P ´

®
Q = 0

iii. Px

Qx
 = Py

Qy
 = Pz

Qz

wb‡Pi †KvbwU mwVK?
 K i I ii L i I iii

M ii I iii N i, ii I iii
25. mij  Qw›`Z  ¯ú›`b  m¤úbœ  †Kv‡bv

KYvi mi‡Yi m‡e©v”P Ae ’̄vb n‡Z hvÎv
ïiæ n‡j Avw` `kv KZ?

K p L p
2 M p

4 N 0

1 K 2 K 3 N 4 N 5 L 6 M 7 M 8 M 9 L 10 K 11 L 12 N 13 L

14 L 15 N 16 L 17 K 18 L 19 M 20 M 21 L 22 M 23 M 24 M 25 L



24 HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ TEST PAPERS with SUGGESTIONS + BANK

†mU-N 56 h‡kvi †evW© 2021 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. evqyi ZvcgvÎv wkwkiv‡¼ DcbxZ n‡j
ev®úvqb-
K ª̀æZ n‡e L ax‡i ax‡i n‡e

 M n‡e bv N GKB _vK‡e
2. hw` mij‡`vj MwZ mylg e„ËvKvi MwZi

Awf‡ÿc nq Z‡e-
i. mij‡`vj MwZi we Í̄vi mylg e„ËvKvi

MwZi e¨vmv‡a©i mgvb
ii. Dfq MwZi ch©vqKvj GKB n‡e
iii. mij‡`vj MwZi †KŠwYK K¤úv¼ mylg

e„ËvKvi MwZi †KŠwYK †e‡Mi mgvb
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

3. e‡ji  Nv‡Zi  GKK I  wb‡¤œi  †Kvb  ivwki
GKK GKB?
K ej L KvR

 M fi‡eM N UK©
4. †m‡KÛ †`vj‡Ki †ÿ‡Î †KvbwU mwVK?

K L µ g L L µ
1
g

 M L µ T N L µ
1
T

5. ỳwU ¯ú›`biZ KYvi miY h_vµ‡g x = A
sin wt Ges x  =  A  cos wt n‡j G‡`i
ga¨Kvi `kv cv_©K¨ KZ?

K 0 L
p
2

 M p N 2 p
6. M¨v‡mi Pvcxq m~ÎwU‡Z wb‡Pi †Kvb

ivwkwUi gvb w ’̄i _v‡K?
K ZvcgvÎv L Zvc

 M Pvc N AvqZb
7. wb‡Pi †Kvb †f±‡ii cv`we› ỳ I kxl©we› ỳ

GKB?
K mgvb †f±i L bvj †f±i

 M mg‡iL †f±i N GKK †f±i
8. wb‡Pi †Kvb wÎfz‡R

®
Z †f±iwU (

®
X -

®
Y )

†f±‡ii gvb I w`K wb‡ ©̀k K‡i?

K

®
Y

®
X

®
Z

L

®
Y

®
X

®
Z

 M
®
Y

®
X

®
Z

N
®
Y

®
X

®
Z

9. †KŠwYK Z¡i‡Yi gvÎv †KvbwU?
K [M0L0T-1] L [M0LT-1]

 M [M0L0T-2] N [M-1LT-2]
10. †KvbwU AmsiÿYkxj ej?

K Av`k© w¯úÖs-Gi ej
L Zwor ej

 M †PŠ¤̂K ej
N Nl©Y ej

11. GKwU ey‡jU Nl©Ynxb mgZ‡j Aew ’̄Z eø‡K
AvNvZ K‡i Gi †fZi i‡q †Mj| G‡ÿ‡Î
msiwÿZ n‡e-
i. fi‡eM
ii. MwZkw³
iii. Av‡cwÿK †eM
wb‡Pi †KvbwU mwVK?

 K i L ii
M i I ii N i, ii I iii

12. BD‡iwbqvg, †_vwiqvg BZ¨vw` †gŠwjK
c`v‡_©i  †ZRw¯Œq  fvOb  N‡U  †Kvb  e‡ji
Kvi‡Y?
K †ZRw¯Œq ej
L ZwoZ †PŠ¤̂K ej

 M ỳe©j wbDwK¬q ej
N mej wbDwK¬q ej

Y

O X

P6 N
10 N

13. wP‡Î 10 N Gi  GKwU  ej‡K  ci¯úi

j¤̂fv‡e ỳwU Dcvsk
®
OX  I

®
OY  Øviv

wb‡ ©̀k Kiv n‡jv|
®
OX Gi gvb KZ?

K 4 N L 6 N
 M 8 N N 16 N
n wb‡Pi  DÏxcKwU  c‡o  14  I  15bs  cÖ‡kœi

DËi `vI :
10 N ej 2 kg f‡ii w ’̄i  e ‘̄i  Dci wµqv
K‡i Ges 4 s ci e‡ji wµqv eÜ n‡q †Mj|
(GLv‡b Nl©Y ej D‡cÿv Kiv n‡q‡Q|)

14. e‡ji wµqv eÜ n‡q †M‡j e ‘̄wU-
K mylg Z¡i‡Y P‡j L mylg †e‡M P‡j

 M †eM n«vmcÖvß nq N †eM k~b¨ nq
15. DÏxc‡Ki 1g 4  s Gi  Rb¨  wb‡Pi  †Kvb

†jLwU mwVK?

K
s

t
L

v

t

 M
v

t

N

t

a

16. †f±i
®
P abvZ¥K X Aÿ eivei Aew ’̄Z|

Ab¨ GKwU †f±i
®
Q  Ggbfv‡e Aew ’̄Z

†hb
®
P ´

®
Q Gi  gvb  k~b¨  nq|  Zvn‡j

®
Q

n‡Z cv‡i-
K

^
j L - 2

^
i

 M 4
^
k N (

^
j +

^
k)

17. 2 kg f‡ii GKwU e ‘̄i MwZkw³ 1 J n‡j
Gi fi‡eM KZ?
K 2 kg m s-1 L 2.53 kg m s-1

 M 3 kg m s-1 N 4 kg m s-1

18.
®
A = 9

^
i I

®
B =

1
9

^
i n‡j †f±iØq-

i. m „̀k †f±i
ii. wecÖZxc †f±i
iii. ci¯úi j¤̂
wb‡Pi †KvbwU mwVK?

 K ii L i I ii
M ii I iii  N i, ii I iii

19. evqyi cÖwZ GKK AvqZ‡b Dcw ’̄Z Rjxq
ev‡®úi fi‡K Kx e‡j?
K Av‡cwÿK Av ª̀©Zv L Av ª̀©Zv

 M cig Av ª̀©Zv N wkwkiv¼

A

B

5 m

30°

20. wP‡Î 100 g f‡ii GKwU eøK Xvjy  c‡_ B
we› ỳ n‡Z A we› ỳ‡Z Mwo‡q co‡Q| GLv‡b
AB = 5 m| Kv‡Ri cwigvY-
K 0.490 J L 0.848 J

 M 1.225 J N 2.45 J
21. mij  Qw›`Z  ¯ú›`‡b  ¯úw›`Z  GKwU  e ‘̄i

mi‡Yi (x) mv‡_ Z¡i‡Yi (a) cwieZ©‡bi
†jLwPÎ †KvbwU?

K x
a

L x
a

 M x
a

N x
a

22. 8
d2 x
dt2  +  200  x  =  0 mgxKiY Øviv ewY©Z

mij Qw›`Z MwZi †KŠwYK K¤úv¼ KZ?
K 5 rad s-1 L 8 rad s-1

 M 25 rad s-1 N 200 rad s-1

23. wb‡Pi  †Kvb  k‡Z©i  Rb¨  K…ZKvR  abvZ¥K
e‡j we‡ewPZ n‡e? (ej I mi‡Yi ga¨eZx©
†KvY q)
K 0° < q < 90° L 0° £ q < 90°

 M 90° < q £ 180° N 90° £ q £ 180°
24. GKwU nvjKv I fvix e¯‘i †ÿ‡Î-

i. Df‡qi fi‡eM mgvb n‡Z cv‡i
ii. Df‡qi MwZkw³ mgvb n‡Z cv‡i
iii. G‡`i  MwZkw³  mgvb  n‡j,  nvjKv

e ‘̄i fi‡eM †ewk n‡e
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

25. 30 °C ZvcgvÎvq GKwU M¨vm‡K w ’̄iPv‡c
DËß  K‡i  AvqZb  wZb¸Y  Kiv  n‡jv|
M¨vmwUi P‚ovšÍ ZvcgvÎv KZ?
K 90 °C L 300 °C

 M 436 °C N 636 °C

1 M 2 N 3 M 4 K 5 L 6 N 7 L 8 K 9 M 10 N 11 K 12 M 13 M

14 L 15 N 16 L 17 K 18 L 19 M 20 N 21 L 22 K 23 L 24 K 25 N
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†mU-L 57 Kzwgjøv †evW© 2021 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. mej wbDwK¬q e‡ji Rb¨ †Kvb KYv `vqx?
K MÖvwfUb L wbDwUª‡bv

 M †gmb N B‡jKUªb
2. e‡ji åvg‡Ki mgxKiY-

i.
®
t  =

®
r ´

®
F ii.

®
t  = I

®
a

iii.
®
t  =

d
®
L

dt
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

3.

N

F
d

Y

X

A q
90°

C

 wP‡Î AB e ‘̄wU O †K †K› ª̀ K‡i XY
A‡ÿi PZzw ©̀‡K Nyi‡Z cv‡i| Zvn‡j-
i. t = d ´ F
ii.

®
t  =

®
r ´

®
F

iii.
®
t  =

^
hr F sin q

wb‡Pi †KvbwU mwVK?
 K i I ii L i I iii

M ii I iii N i, ii I iii
4. Kv‡Ri  gvb  k~b¨  n‡e  hw`  cÖhy³  ej  I

mi‡Yi ga¨eZx© †KvY-
K 90° L 180°

 M 0° N 360°
5. MwZkw³ I fi‡e‡Mi g‡a¨ m¤úK© †KvbwU?

K K =
2 P
m L K =

P
 2m

 M K =
2 P2

m N K =
P2

2 m
n wb‡Pi  †jLwPÎwU  jÿ Ki  Ges  6  I  7bs

cÖ‡kœi DËi `vI :

O

A

1 2 3 4 5 6
¾® ej (N)

B

1
2
3
4
5

ˆ`
N©̈

e„w
×

(c
m

)

†jLwPÎwU‡Z GKwU w¯úÖs-G cÖhy³ e‡ji
mv‡_ ˆ`N©¨ e„w×i cwieZ©b †`Lv‡bv n‡q‡Q|

6. N m-1 GK‡K w¯úÖs aªæeK KZ?
K 2 L 200 M 150 N 50

7. w¯úÖswUi ˆ`N©̈  e„w× 3 cm n‡j w¯úÖs-G
mwÂZ kw³i cwigvY KZ?
K 0.0675 J L 0.0576 J

 M 0.0275 J N 0.0375 J
8. mij  Qw›`Z  m¯ú›`bkxj  GKwU  KYvi

† v̀jbKvj 10 s| †Kvb mgxKiYwU Gi Z¡iY
‘a’ Ges miY ‘x’ Gi m¤úK© cÖKvk K‡i?
K a = - (10 p) x L a = - (20 p) x

 M a = - ( )2 p
10

2
 x N a = - (20 p)2 x

9. GKwU mij Qw›`Z MwZm¤úbœ KYvi m‡e©v”P
†eM 0.03 m s-1| KYvwUi we Í̄vi 0.006 m
n‡j †KŠwYK K¤úv¼ KZ?
K 3 rad s-1 L 10 rad s-1

 M 5 rad s-1 N 7 rad s-1

10. ( )T2 ~
1
g  Gi †jLwPÎ †KvbwU?

K ®
T2

¾® 1
g

L ®
T2

¾® 1
g

 M ®
T2

¾® 1
g

N ®
T2

¾® 1
g

11. ch©vqKvj wØ¸Y Ki‡j mij‡`vj‡Ki ˆ`N©̈
KZ¸Y e„w× Ki‡Z n‡e?
K 4 L 2

 M
1
2 N

1
4

12. mij †`vjbMwZm¤úbœ †Kv‡bv KYvi Z¡iY
KZ n‡e?
K a = w x2 L a = - w2 x

 M a = - wx N a = w2 x

13. mij‡`vj‡Ki MwZi †ÿ‡Î 1
2 KA2 wb‡ ©̀k

K‡i-
i. m‡e©v”P w ’̄wZkw³
ii. m‡e©v”P MwZkw³
iii. †gvU kw³
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

14. 3
2 †gvj M¨v‡mi Rb¨ Av`k© M¨vm mgxKiY

n‡e †KvbwU?

K 3 PV = 2 RT L 2 PV =
1
3 RT

 M 2 PV = 3 RT N
PV
RT =

2
3

15. S. T. P †Z mKj M¨v‡mi †gvjvi AvqZb-
K 22.4 L L 22.9 L

 M 28.4 L N 22.8 L
16. Av‡cwÿK Av ª̀©Zv cÖKvk Kiv nq-

i. R =
F
f

iii. R =
f
F ´ 100%

wb‡Pi †KvbwU mwVK?
 K i I ii L i I iii

M ii I iii N i, ii I iii

17. cig †¯‹‡ji Pv‡ci m~Î n‡jv-
K P µ T L P µ T2

 M P µ
1
T N P µ T

18. GK evqygÐjxq Pvc mgvb-
i. 1.013 ´ 105 N m-2

ii. 1.013 ´ 105 Pa
iii. 760 mm Hg
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

19. ^
i Ges ^

j †h Z‡j Aew ’̄Z †mB Z‡ji Dci
j¤̂ GKK †f±i n‡jv-
K (

^
j ´

^
k) L (

^
i ´

^
j)

 M (
^
k ´

^
i) N (

^
i ´

^
k)

20.
®
A .

®
B = 0 n‡j wb‡Pi †Kvb wPÎwU mwVK?

K
®
A

®
B L

®
A

®
B

 M ®
A

®
B

N

®
A
®
B

21. 10 N Gi  GKwU  ej‡K  j¤̂  Dcvs‡k
wefvwRZ Ki‡j OY Gi gvb KZ?

Y

O X
10 N

4 N
K 4 N L 9 N

22.
®
A I

®
B Gi ga¨eZx© †KvY q Ges

®
A Gi

w`‡K GKwU GKK †f±i ^
a  n‡j

®
A  Gi

Dci
®
B Gi j¤̂ Awf‡ÿc n‡jv-

i. A cos q
ii. B cos q
iii.

®
B .

^
a

wb‡Pi †KvbwU mwVK?
 K i L ii

M i I ii N ii I iii

23. wP‡Î
®
A  I

®
B  †h Z‡j Av‡Q POQ †mB

Z‡ji Dci j¤̂|
®
A ´

®
B Gi w`K-

P

O
®
B

®
A

q

Q

K
®
OP Gi w`‡K L

®
OQ Gi w`‡K

 M
®
A Gi mgvšÍivj N

®
B Gi mgvšÍivj

24. GKwU Mvwoi wbivc‡` euvK †bIqvi kZ©
n‡jv-

K v £ (mrg)
1
2 L v £ mrg

 M v > mrg N v > (mrg)
1
2

25. †KŠwYK fi‡e‡Mi GKK †KvbwU?
K kg m2 s-2 L kg m s-2

 M kg m s-1 N kg m2 s-1

1 M 2 N 3 N 4 K 5 N 6 M 7 K 8 M 9 M 10 M 11 K 12 L 13 N

14 M 15 K 16 M 17 K 18 N 19 L 20 M 21 L 22 N 23 L 24 K 25 N
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†mU-N 58 PÆMÖvg †evW© 2021 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. mve©Rbxb M¨vm aªæeK R GKK †KvbwU?
K JK mol-1

L Jk-1 mol
 M J mol K

N J mol-1 K-1

2.
®
S

®
F q

®
F  I

®
S  h_vµ‡g  ej  I  miY

n‡j q Gi †Kvb gv‡bi Rb¨ KvR k~b¨
nq?
K 0° L 45°

 M 90° N 180°
3. †`vjbiZ GKwU w¯úÖs Gi ˆ`N©̈  e„w×

ebvg fi †jLwPÎ †KvbwU?

K
l (m)

® m (kg)

L
l (m)

® m (kg)

 M
l (m)

® m (kg)

N
l (m)

® m (kg)

4. e„ËvKvi PvKwZi c„‡ôi Awfj¤̂fv‡e
MgbKvix ¯úk©‡Ki mv‡c‡ÿ PvKwZi
RoZvi åvgK wb‡Pi †KvbwU?

K I =
3
2 Mr2 L I = Mr2

 M I =
Mr2

2 N I =
Mr2

4
5. †f±‡ii WU¸Yb †g‡b P‡j-

i. wewbgq m~Î
ii. eÈb m~Î
iii. ms‡hvM m~Î
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

n GKwU wmwjÛv‡i 27 °C ZvcgvÎvq
wnwjqvg M¨vm Av‡Q| M¨v‡mi `ywU AYyi
†eM h_vµ‡g 9 m s-1 I 10 m s-1|

 Dc‡ii DÏxcKwUi Av‡jv‡K 6 I 7bs
cÖ‡kœi DËi `vI :

6. wnwjqvg AYyi Mo kwZkw³ KZ?
K 6232.5 J
L 3739.5 J

 M 6.21 ´ 10-21 J
N 10.35 ´ 10-21 J

7. AYyØ‡qi Mo eM©‡eM KZ?
K 9.5 m s-1 L 9.51 m s-1

 M 90.5 m2 s-2 N 181 m2 s-2

8. †`vjK Nwo‡K cvnv‡oi P‚ovq wb‡q
†M‡j NwowU-
i. mgq jvf Ki‡e
ii. mgq nviv‡e
iii. ax‡i Pj‡e
wb‡Pi †KvbwU mwVK?

 K i L ii
M i I iii N ii I iii

9. PV  = aªæeK, mgxKiYwU wb‡Pi †Kvb
cÖwµqv‡K mg_©b K‡i?
K m‡gvò L mgAvqZb

 M mgPvc N iæ×Zvcxq
10. hw` MwZkw³ = K, fi = m I fi‡eM

= P nq, Z‡e †Kvb m¤úK©wU mwVK?

K K =
2 P2

m L K =
2 P
m

 M K =
P

 2m N K =
P2

2 m
11. †m‡KÛ †`vj‡Ki K¤úv¼-

K 0.5 Hz L 1 Hz
 M 2 Hz N 4 Hz
12. mgvb †f±‡ii ˆewkó¨-

i. mgRvZxq ivwk
ii. gvb mgvb
iii. w`K GKB w`‡K
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

13. e¨vswKs †KvY wbf©i K‡i-
i. e ‘̄i †e‡Mi Dci
ii. e ‘̄i f‡ii Dci
iii. iv Í̄vi euv‡Ki e¨vmv‡a©i Dci
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

14.
®
A = 5^i - 5^j + 3^k,

®
B = 15^i + m^j + 9^k

; m Gi gvb KZ n‡j
®
A ||

®
B n‡e?

K 15 L - 15
 M 16 N - 16
15. Aw·‡Rb M¨v‡mi cÖwZwU AYyi Mo

MwZkw³ KZ?

K
1
2 KT L

3
2 KT

 M
5
2 KT N

7
2 KT

16. GKwU †m‡KÛ †`vj‡Ki ˆ`N©̈ -

K L =
p
g2 L L =

p2

g

 M L =
g2

p N L =
g
p2

17. GKwU KYvi Dci
®
F = (2^i + 3^j - ^k) N

ej cÖ‡qvM Kivq KYvwUi
®
r = (^i + ^j +

^k)  m miY N‡U|
®
F I

®
r Gi ga¨eZx©

†KvY KZ?
K 48.19° L 51.88°

 M 81.84° N 84.53°
18. U‡K©i gvÎv n‡jv-

K MLT-2 L ML2T-1

 M ML2T-2 N ML2T-3

19. ej
®
F  I miY

®
r  DfqB †f±i ivwk

n‡j G‡`i † ‹̄jvi ¸Yd‡j Kx ivwk
Drcbœ n‡e?
K ÿgZv L kw³

 M KvR N UK©
20. †KŠwYK fi‡e‡Mi gvÎv †KvbwU?

K MLT-2 L ML2T-1

 M MLT-1 N ML2T-2

21. 200 gm f‡ii GKwU e ‘̄ 10 m Dci
†_‡K  co‡j  f‚wg  ¯úk©  Kivi  c~e©
gyn~‡Z© Gi MwZkw³ KZ?
K 19.6 J L 39.2 J

 M 78.4 J N 98 J
22. mij †`vj‡Ki †ÿ‡Î †Kvb †jLwPÎwU

mwVK?

K
l (m)

® m (kg)

L
l (m)

® m (kg)

 M
l (m)

® m (kg)

N
l (m)

® m (kg)

23. |
®
A ´

®
B|2 + |

®
A .

®
B|2 Gi gvb-

K |
®
A|2 + |

®
B|2 L |

®
A|2 . |

®
B|2

 M |
®
A +

®
B|2 N |

®
A -

®
B|2

24. wb‡Pi †KvbwU abvZ¥K Kv‡Ri kZ©?
K 0° £ q < 90°
L 0° < q < 90°

 M 0° £ q £ 90°
N 0° < q £ 90°

25. †K› ª̀gyLx ej Øviv K…ZKvR-
K Amxg L FYvZ¥K

 M k~b¨ N abvZ¥K

1 N 2 M 3 L 4 K 5 K 6 M 7 M 8 N 9 K 10 N 11 K 12 N 13 L

14 L 15 M 16 N 17 L 18 M 19 M 20 L 21 K 22 L 23 L 24 K 25 M
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†mU-N 59 wm‡jU †evW© 2021 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. GKwU mij Qw›`Z MwZm¤úbœ KYvi m‡e©v”P
†eM 6  m  s-1 Ges  KYvwUi  we Í̄vi 30 cm
n‡j KYvwUi ch©vqKvj KZ?
K 0.07 s
L 0.31 s

 M 7.85 s
N 31.41 s

2. Rjxq ev‡®úi †ÿ‡Î †KvbwU mwVK?
K Rjxq ev‡®úi cwigv‡Yi Dci †Kv‡bv

’̄v‡bi AvenvIqv wbf©i K‡i bv
L Kzqvkv m„wói Rb¨ Rjxq ev®ú `vqx bq
M Rjxq ev‡®úi NbZ¡ ïé evqyi Nb‡Z¡i

†P‡q †ewk
N Rjxq ev®ú ïé evqy A‡cÿv nvjKv

3. ïé I Av ª̀© evj¦ nvD‡MÖvwgUv‡ii mvnv‡h¨
AvenvIqv c~e©vfv‡mi Rb¨ wb‡Pi †KvbwU
mwVK?
K _v‡g©vwgUvi ỳwUi cv‡Vi cv_©K¨ bv

_vK‡j evZvm m¤ú„³ Av‡Q
L _v‡g©vwgUvi ỳwUi cv‡Vi cv_©K¨ Kg

n‡j AvevnIqv ïé _vK‡e
M _v‡g©vwgUvi ỳwUi cv‡Vi cv_©K¨ ax‡i

ax‡i Kg‡Z _vK‡j S‡oi m¤¢vebv
N _v‡g©vwgUvi ỳwUi cv‡Vi cv_©K¨ †ewk

n‡j AvevnIqv Av ª̀© _vK‡e
4. 1 atm Pv‡c  I 37 °C ZvcgvÎvq 32 g

Aw·‡R‡bi  AvqZb  KZ? [R  =  8.314  J
mol-1 K-1]
K 0.003 m3 L 0.025 m3

 M 0.097 m3 N 0.814 m3

5. wkwkiv¼ ej‡Z †evSvq-
K Zvc L ZvcgvÎv

 M wkwk‡ii cwigvY N Av‡cwÿK Av`ª©Zv
6. †f±i wb‡ ©̀kK †iLvskwUi Avw` we› ỳ I

†klwe› ỳ  hw`  wg‡k  hvq  Zvn‡j  Zv‡K  Kx
†f±i e‡j?
K ¯̂vaxb L m „̀k

 M mgvb N k~b¨
7. Ae ’̄vb †f±i cÖKv‡ki †ÿ‡Î e¨en„Z nq-

i.
®
r = x

^
i + y

^
j

ii. D
®
r = (x2

^
i + y2

^
j) - (x1

^
i + y1

^
j)

iii.
®
r = x

^
i + y

^
j + z

^
k

wb‡Pi †KvbwU mwVK?
 K i I ii L i I iii

M ii I iii N i, ii I iii
8. `yBwU †f±‡ii gvb mgvb| wb‡Pi †Kvb

Ae ’̄v‡b G‡`i jwä GKwU †f±‡ii gv‡bi
3 ¸Y n‡e?

K 0° L 45°
 M 60° N 90°

9.  I
®
Q  `ywU mggv‡bi †f±i ci¯úi

wecixZ w`‡K wµqv Ki‡Q| †f±i ỳwUi
jwä

®
R I

®
P Gi ga¨eZx© †KvY †KvbwU?

K 90°
L 60°

 M 45°
N 0°

10. wb‡Pi †KvbwU †¯‹jvi ¸Yd‡ji ag©?
K GKB †f±i‡K ỳevi wb‡j ¸Ydj k~b¨

nq?
L ci¯úi j¤̂ ỳwU †f±‡ii ¸Ydj k~b¨

nq
M ci¯úi mgvšÍivj ỳwU †f±‡ii ¸Ydj

k~b¨ nq
N GKB  †f±i‡K  ỳevi  wb‡j  ga¨eZx©

†KvY k~b¨ nq
11. U‡K©i GKK †KvbwU?

K N-1 m L Nm-2

 M Nm N Nm-1

12. fi‡e‡Mi gvÎv †KvbwU?
K MLT-1 L MLT-2

 M ML2T-1 N ML2T-2

13. GKwU  ˆe ÿ̀ wZK  cvLvi  fi 10 kg Ges
†Kv‡bv Aÿ mv‡c‡ÿ PµMwZi e¨vmva©
2  m| cvLvwU‡Z 3  rad  s-2 †KŠwYK Z¡iY
m„wó  Ki‡Z  KZ  gv‡bi  UK©  cÖ‡qvM  Ki‡Z
n‡e?
K 40 Nm L 20 Nm

 M 30 Nm N 120 Nm
14. †MvjvKvi PvKwZ ev cv‡Zi c„‡ôi

Awfj¤̂fv‡e MgbKvix A‡ÿi mv‡c‡ÿ
RoZvi åvg‡Ki †ÿ‡Î †KvbwU mwVK?
K 2 Mr2 L Mr2

 M
Mr2

2 N
Mr2

4
15. w ’̄wZ RoZvi D`vniY †KvbwU?

K †Nvovi Mvwo Uvbv
L a~wjgq †cvkv‡K AvNvZ Kiv

 M eo †bŠKvi ¸Y Uvbv
N e› ỳK †_‡K ¸wj †Quvov

16. iv Í̄vi euv‡K Xvj w`‡j-
i. hvbevnb PjvPj AwaKZi wbivc` nq
ii. †K›`ªgyLx ej cvIqv hvq
iii. mvB‡Kj Av‡ivnx eµc‡_i †K‡› ª̀i

w`‡K †n‡j _v‡K
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

17. CGS c×wZ‡Z Kv‡Ri GKK †KvbwU?
K Joule
L Ft-Poundal

 M Erg
N N.m

18. Kv‡Ri gvb me©vwaK n‡e-

i.
S

F
ii. S

F
iii.

S F
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

19. GKwU KYvi Dci,
®
F = (5

^
i  +  3

^
j - 3

^
k)  N

ej  cÖ‡qvM  Kivi  d‡j  hw`  KYvwUi  miY
®
r = (4

^
i - 3

^
j + 3

^
k) m nq Zvn‡j G‡ÿ‡Î

K…ZKv‡Ri gvb wbY©q Ki|
K 20 J L 9 J

 M 2 J N 1 J
20. †Kv‡bv  GKwU  e ‘̄‡K  Agm„Y  Z‡j  w ’̄i

Ae ’̄vq ivLv n‡j Gi Dci †gvU KqwU ej
wµqv K‡i?
K 1 L 2

 M 3 N 4
21. wewfbœ †ÿ‡Î ÿgZvi mgxKiY‡K cÖKvk

Kiv hvq-

i. P =
Fr cos q

t
ii. P = F.V

iii. P = t
t

wb‡Pi †KvbwU mwVK?
 K i I ii L i I iii

M ii I iii N i, ii I iii
22. KvwjK ch©vqµ‡gi D`vniY †KvbwU?

K †¯‹‡ji Dci `vM
L kv‡U©i †WvivKvUv `vM

 M wMUv‡ii Zv‡ii MwZ
N KwVb c`v‡_©i †Kjv‡mi g‡a¨ AYy

n DÏxc‡Ki Av‡jv‡K wb‡Pi 23 I 24bs
cÖ‡kœi DËi `vI :

C B

AD

T = 2 sec
g = 9.8 m s-2

GLv‡b,

23. †`vj‡Ki Kvh©Kix ˆ`N©̈  KZ?
K 0.49 m L 0.99 m

 M 1.03 m N 1.56 m
24. †Kvb we› ỳ‡Z KYvwUi †eM m‡e©v”P n‡e?

K A L B
 M C N D
25. wb‡Pi †Kvb Kvi‡Y †`vjK Nwo †møv Pj‡e?

K g †K w ’̄i †i‡L L evov‡j T evo‡e e‡j
L g †K w ’̄i †i‡L L Kgv‡j T Kg‡e e‡j

 M L †K w¯’i †i‡L g evov‡j T evo‡e e‡j
N L †K w¯’i †i‡L g evov‡j T Kg‡e e‡j

1 L 2 N 3 K 4 L 5 L 6 N 7 N 8 M 9 N 10 L 11 M 12 K 13 N

14 M 15 L 16 N 17 M 18 L 19 M 20 M 21 K 22 M 23 L 24 K 25 K



28 HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ TEST PAPERS with SUGGESTIONS + BANK

†mU-K 60 ewikvj †evW© 2021 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. GKwU bvj †f±‡ii gvb KZ n‡e?
K 1 L - 1

 M ± 1 N 0
2. ^i ´ ^j = ?

K 0 L
^
k

 M
^
j ´

^
k N

^
i ´

^
k

3. |
®
A +

®
B|  =  |

®
A -

®
B| n‡j

®
A I

®
B Gi

ga¨eZx© †KvY n‡e-
K 0° L 30°

 M 90° N 180°
4. †KŠwYK fi‡e‡Mi GKK-

K kg m2 s-2

L kg m2 s-1

 M kg m2 s-3

N kg m s-1

5. GKwU PvKvi RoZvi åvgK 5 ´ 10-3

kg m2 Ges GwU cÖwZ †m‡K‡Û 20 evi
AveZ©b Ki‡Q| PvKvwU‡K 20 †m‡K‡Û
_vgv‡bv n‡j Bnvi †KŠwYK Z¡iY n‡e-
K p rad s-2

L 2p rad s-2

 M 4p rad s-2

N 8p rad s-2

6. e¨vswKs †KvY cwigvc Kiv nq †KvbwUi
mv‡c‡ÿ?
K Abyf‚wgK w`‡Ki mv‡c‡ÿ
L Djø¤̂ w`‡Ki mv‡c‡ÿ
M e„‡Ëi †K› ª̀ n‡Z evB‡ii w`‡Ki

mv‡c‡ÿ
N e„‡Ëi †K‡› ª̀i w`‡Ki mv‡c‡ÿ

7. wefekw³i gvÎv †KvbwU?
K ML2T-2

L ML2T-1

 M MLT-2

N ML2T-3

8. fi Ges †eM Dfq‡K e„w× K‡i
h_vµ‡g wZb¸Y Kiv n‡j MwZkw³i
e„w×i cwigvY KZ¸Y n‡e?
K 27 L 21

 M 18 N 8
9. 85% `ÿZv m¤úbœ 2.5 kW ÿgZvi

GKwU †gvUiPvwjZ cv¤ú Øviv GKwU
K‚c n‡Z M‡o 6.30 m D”PZvq cvwb
DVv‡bv nq| cÖwZ wgwb‡U †gvUiwU KZ
wK‡jvMÖvg cvwb DVv‡Z cvi‡e?
K 2075 L 2065

 M 2045 N 2025

10. `kv ej‡Z eySvq-
K †eM
L Z¡iY

 M Ae ’̄vb
N me¸‡jv

11. mij  Qw›`Z  ¯ú›`b  MwZi  Z¡iY  I
mi‡Yi m¤úK©wU n‡jv-
K mggyLx
L wecixZ gyLx

 M w ’̄i
N e¨ Í̄vbycvwZK

12. t  =  0 mg‡q mij †`vjbMwZm¤úbœ
†Kv‡bv e ‘̄i `kv‡K ejv nq-
K †KŠwYK `kv
L ˆiwLK `kv

 M Avw` `kv
N ZvrÿwYK `kv

n wb‡Pi  DÏxcKwU  c‡o  13  I  14bs
cÖ‡kœi DËi `vI :
0.01 kg f‡ii GKwU e ‘̄KYv mij‡iLv
eivei mij †`vjbMwZ AR©b K‡i|
Gi †`vjbKvj 2 sec, we Í̄vi 0.1  m
Ges miY 0.02 m.

13. ej aªæe‡Ki gvb KZ?
K 0.0314 N m-1

L 0.09865 N m-1

 M 0.02465 N m-1

N 0.3944 N m-1

14. DÏxc‡K DwjøwLZ miYKv‡j MwZkw³
wefekw³i KZ¸Y?
K 0.42 L 2.4

 M 4.2 N 24
15. wkwkiv¼ ej‡Z eySv hvq-

K Zvc
L ZvcgvÎv

 M Av‡cwÿK Av ª̀©Zv
N cig Av ª̀©Zv

16. M¨vm  KZ…©K  cÖ̀ Ë  Pvc  wbf©i  K‡i
M¨v‡mi-
i. Nb‡Z¡i Dci
ii. AvYweK †e‡Mi Dci
iii. cÖK…wZi Dci
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

17. 30 °C ZvcgvÎvq GKwU M¨vm‡K w ’̄i
Pv‡c DËß Kiv n‡j AvqZb wZb¸Y
nq| M¨vmwUi P‚ovšÍ ZvcgvÎv KZ
n‡e?
K + 909 °C L + 636 °C

 M + 276 °C N - 170 °C
18. evqyi Av‡cwÿK Av ª̀©Zv Kg n‡j-

K ev®úvqb axi MwZ‡Z n‡e
L e„wó nIqvi m¤¢vebv Av‡Q

 M ev®úvqb ª̀æZ MwZ‡Z n‡e
N w`bwU Kó`vqK n‡e

19. wb‡¤œi †KvbwU †gŠwjK GK‡Ki D`vniY?
K mi‡Yi GKK
L †e‡Mi GKK

 M Z¡i‡Yi GKK
N e‡ji GKK

20. `ywU  †f±i  ivwki  †¯‹jvi  ¸Ydj 18
Ges †f±i ¸Ydj 6 | †f±iØ‡qi
ga¨eZx© †KvY n‡e-
K 120° L 90°

 M 60° N 30°
21. wb‡Pi †KvbwUi w`K wbw ©̀ó bq?

K mgvb †f±i
L wecixZ †f±i

 M mgvšÍivj †f±i
N k~b¨ †f±i

22. muvZvi KvUvi wfwË n‡jv wbDU‡bi-
K 1g m~Î L 2q m~Î

 M 3q m~Î N 4_© m~Î
23. 1 kg-watt NÈv mgvb-

K 1000 J L 3600 J
 M 600 J N 3600000 J
24. K ej  aªæe‡Ki  GKwU  w¯úÖs  G T

cwigvY Uvb cÖ‡qvM Kiv n‡jv| d‡j
ˆ`N©̈  e„w×  nq x cwigvY| G Ae ’̄vq
w¯úÖswU‡Z mwÂZ wefekw³ n‡e-

K
2 T2

k L
T2

2 k

 M
T2

2 x N
2 k
T2

25. AvqZb w ’̄i †i‡L M¨v‡mi ZvcgvÎv
e„w× Kiv n‡j-
K Pvc n«vm cv‡e
L Pvc e„w× cv‡e

 M Pvc aªæe _vK‡e
N †Kv‡bvwUB bq

1 N 2 L 3 M 4 L 5 L 6 K 7 K 8 K 9 L 10 N 11 L 12 M 13 L

14 N 15 L 16 N 17 L 18 M 19 K 20 N 21 N 22 M 23 N 24 L 25 L
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†mU-M 61 w`bvRcyi †evW© 2021 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. M¨v‡mi †ÿ‡Î ZvcMZxq Pjivwk Kx Kx?
K AvqZb, fi I NbZ¡
L AvqZb, ZvcgvÎv I NbZ¡

 M AvqZb, fi I ZvcgvÎv
N AvqZb, ZvcgvÎv I Pvc

2. 3^i - 4^j + 12 ^k †f±iwUi gvb-
K 9 GKK L 13 GKK

 M 18 GKK N 36 GKK
3. GKwU mij †`vjMwZm¤úbœ e ‘̄KYvi fi m

Ges K¤úv¼ w n‡j ej aªæeKwU n‡e-

K
m
w L mw

 M mw2 N
w
m

n wb‡Pi  DÏxcKwU  co  Ges  4  I  5bs
cÖ‡kœi DËi `vI :

 mij †`vjMwZm¤úbœ GKwU KYvi miY
x = 3 sin 2 pt.

4. KYvwUi ¯ú›`‡bi ch©vqKvj-
K 0.5 sec L 1 sec

 M 2 sec N 4 sec
5. mvg¨ve ’̄vb †_‡K 1  m `~‡i  KYvwUi

MwZkw³ I wefekw³i AbycvZ-
K 1 : 3 L 2 : 1

 M 2 : 1 N 3 : 1
6. w ’̄i AvqZ‡b 1 atm Pv‡ci †Kv‡bv

M¨v‡mi ZvcgvÎv 0 °C n‡Z 1 °C
evov‡j cwiewZ©Z Pvc n‡e-
K 0.00366 atm L 1 atm

 M 1.00366 atm N 2 atm
7. evqy‡Z Rjxq ev‡®úi cwigvY K‡g †M‡j-

K evqyi NbZ¡ K‡g
L evqyi NbZ¡ ev‡o

 M Rjxq ev®úPvc ev‡o
N Av‡cwÿK Av ª̀©Zv ev‡o

8. F

q

wP‡Î F e‡ji cÖfv‡e eK¬wU‡K AvbZ
Nl©Ygy³ Z‡j Ic‡ii w`‡K †bIqv n‡”Q|
wb‡Pi †Kvb e‡ji weiæ‡× KvR n‡q‡Q?
K mg L mg sin q

 M mg cos q N mg tan q
9.

®
A  =  3^i  +  2^j + ^k;

®
B  =  6^i - m^j  +  4^k,

m Gi gvb KZ n‡j †f±iØq j¤̂ n‡e?
K 9 L 11

 M 12 N 13

10. e ‘̄i fi‡eM (P) ebvg MwZkw³ (E)
Gi †jLwPÎ wb‡Pi †KvbwU?

K

MwZkw³ E(J)

fi‡eM P(kg m s-1)

L

MwZkw³ E(J)

fi‡eM P(kg m s-1)

 M

MwZkw³ E(J)

fi‡eM P(kg m s-1)

N

MwZkw³ E(J)

fi‡eM P(kg m s-1)

11. w ’̄i AvqZ‡b 0 °C ZvcgvÎvq †Kv‡bv
M¨v‡mi  Pvc  wØ¸Y  Ki‡j  Gi  P‚ovšÍ
ZvcgvÎv n‡e-
K 27 °C L 273 °C

 M 300 °C N 546 °C
12. wb¤œwjwLZ  †Kvb  †ÿ‡Î  GKwU  M¨vm

Av`k© M¨v‡mi b¨vq AvPiY K‡i?
K wb¤œPvc I D”P ZvcgvÎvq
L D”P Pvc I wb¤œ ZvcgvÎvq

 M wb¤œPvc I wb¤œ ZvcgvÎvq
N D”P Pvc I D”P ZvcgvÎvq

13. †KŠwYK fi‡e‡Mi gvÎv †KvbwU?
K ML2T-1 L ML-2T-2

 M ML-1T-1 N ML-1T-2

14. †¯‹jvi ivwki D`vniY-
K KvR L ej

 M UK© N †KŠwYK fi‡eM
15. ỳwU †f±‡ii jwäi gvb m‡e©v”P n‡e

hLb G‡`i ga¨eZx© †KvY-
K 0 ° L 45°

 M 60° N 180°
16. †K›̀ ªgyLx e‡ji mwVK ivwkgvjv †KvbwU?

K mv2r L mw2r

 M mw2r2 N
mv
r2

17. GKwU PvKvi fi Ges e¨vmva© h_vµ‡g
2.5 kg Ges 2 m; PvKvwU‡Z 10 rad
s-2 †KŠwYK Z¡iY m„wó Ki‡Z cÖ‡qvRbxq
UK©-
K 10 Nm L 25 Nm

 M 50 Nm N 100 Nm

n DÏxcK  Abymv‡i  18  I  19bs  cÖ‡kœi
DËi `vI :
15 m DuPz  GKwU  Mv‡Qi  Wvj  n‡Z 200 g
f‡ii GKwU Avg wb‡Pi Kv`v gvwU‡Z c‡o
10 cm M‡Z©i m„wó K‡i| [g = 9.8 m s-2]

18. Kv`v gvwUi Mo cÖwZ‡iva ej KZ?
K 29.40 N L 292.04 N

 M 294.00 N N 295.96 N
19. f‚wg  n‡Z  KZ  D”PZvq  AvgwUi

wefekw³ Gi MwZ kw³i wØ¸Y n‡e?
K 5 m L 8 m

 M 10 m N 12 m
20. Amg gv‡bi Ges wecixZgyLx

mgRvZxq ỳwU †f±i‡K e‡j-
K wecixZ †f±i L wecÖZxc †f±i

 M wem`„k †f±i N m`„k †f±i
21. †h †`vjK mvg¨ve ’̄vb n‡Z me©vwaK mi‡Y

†h‡Z 0.5 †m‡KÛ mgq †bq Zv‡K Kx e‡j?
K mij †`vjK L RwUj †`vjK

 M †m‡KÛ †`vjK N †KUvi †`vjK
22.

A

mvg¨ve ’̄vb
 wPÎvbyhvqx A we›̀ y‡Z wb‡Pi †KvbwU mwVK?

K †eM Ges Z¡iY DfqB m‡e©v”P
L †eM me©wb¤œ, Z¡iY m‡e©v”P

 M †eM m‡e©v”P, Z¡iY me©wb¤œ
N †eM I Z¡iY DfqB me©wb¤œ

n wb‡Pi DÏxc‡Ki Av‡jv‡K 23 I 24bs
cÖ‡kœi DËi `vI :
A I B ỳwU ’̄v‡b h_vµ‡g 25 m I 36 m
e¨vmv‡a©i euv‡Ki iv Í̄vi cÖ‡Z¨KwU e¨vswKs
†KvY 2.5°| [Dfq iv Í̄vi cȪ ’ 5 m]

23. A ’̄v‡b euv‡Ki iv Í̄vi †fZ‡ii cvk¦©
A‡cÿv evB‡ii cvk¦© KZ DuPz n‡e?
K 0.109 m L 0.218 m

 M 2.498 m N 4.995 m
24. euv‡Ki iv Í̄v ỳwU‡Z †Kv‡bv Mvwoi

m‡e©v”P MwZ‡e‡Mi AbycvZ-
K 5 : 6 L 16 :15

 M 25 : 48 N 36 : 65
25. kw³i GKK-

i. Ryj ii. kg m2 s-2

iii. B‡jKUªb †fvë
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

1 N 2 L 3 M 4 L 5 M 6 M 7 L 8 L 9 L 10 N 11 L 12 K 13 K

14 K 15 K 16 L 17 N 18 N 19 M 20 M 21 M 22 M 23 L 24 K 25 N



30 HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ TEST PAPERS with SUGGESTIONS + BANK

62 XvKv †evW© 2019 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. wb‡Pi †jLwPÎ Abyhvqx t
=  0  s n‡Z t  =  10  s
mg‡q e¯‘wUi AwZµvšÍ
~̀iZ¡ KZ n‡e?

12

O

v
(m

s-
1 )

5 10
® t (sec)

K 60 m L 50 m
 M 40 m N 30 m
2. e„ËvKvi  †¯‹‡ji  c~Y©  N~Y©b  msL¨v M,

e„ËvKvi  †¯‹‡ji  AwZwi³  fvM  msL¨v N
Ges jwNô MYb LC n‡j †ù‡ivwgUv‡ii
mvnv‡h¨ h wbY©‡qi m~Î †KvbwU?
K h = M + LC

L h = M ´ N + LC

 M h = M ´ wcP + LC

N h = M ´ wcP + N ´ LC

3.
®
A = 2 î  + x ĵ - 4k̂ I

®
B = y î  + 6 ĵ - 8k̂|

x I y Gi  gvb  KZ  n‡j
®
A I

®
B ci¯úi

mgvšÍivj n‡e?
K x = 3, y = 4 L x = 4, y = 3

 M x = 6, y = 2 N x = 12, y = 1
4. gyw³‡eM-

i. e ‘̄i f‡ii Dci wbf©i K‡i
ii. Gi gvb c„w_exc„‡ô 11.2 k m s-1

iii. AwfKl©R Z¡i‡Yi Dci wbf©i K‡i
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

5. wZbwU k‡ãi K¤úv‡¼i AbycvZ 4  :  5  :  6
n‡j Zv‡`i mgš̂‡q †h myihy³ k‡ãi
DrcwË nq Zv‡K Kx e‡j?
K mg‡gj L Îqx

 M mgZvb N ^̄im½wZ
6. w¯’wZ¯’vcK mxgvi g‡a¨ ˆ`N©̈  cÖmviY ebvg

fvi Gi mwVK †jLwPÎ †KvbwU?

K

mÁ·ÉmviY

fvi

L

mÁ·ÉmviY

fvi

 M

mÁ·ÉmviY

fvi

 N

mÁ·ÉmviY

fvi
7. 250 kg f‡ii  GKwU  e ‘̄  †µ‡bi  mvnv‡h¨

0.1  m  s-1 aªæe‡e‡M Dc‡i DVv‡bv n‡jv|
†µ‡bi ÿgZv KZ?
K 24500 W L 2500 W

 M 245 W N 24.5 W
8. Avbyf‚wg‡Ki mv‡_ 45° †Kv‡Y wbwÿß GKwU

e ‘̄i Avbyf‚wgK cvjøv 100 m| m‡e©v”P
D”PZv KZ?
K 14.43 m L 17.68 m

 M 25.00 m N 43.00 m

9. †Kv‡bv †m‡KÛ †`vj‡Ki Kvh©Kix ˆ`N©̈
1.96 ¸Y Ki‡j Gi †`vjbKvj KZ n‡e?
K 3.92 s L 2.8 s

 M 3.44 s N 1.4 s
10. †KvbwU RoZvi åvgK msµvšÍ mgvšÍivj

Aÿ Dccv`¨?
K Iz = Ix + Iy L I = IG + MK2

 M I = IG + MK N I = IG + Mh2

11. †Kvb †jLwPÎwU w¯’i Ae ’̄vb n‡Z mgZ¡i‡Y
MwZkxj e ‘̄i Pjvi c_ wb‡`©k K‡i?

K
v

O ® t

L
v

O ® t

 M
v

O ® t

 N
v

O ® t

12. m
k1 k2

 wP‡Î m f‡ii  e ‘̄wU  †U‡b  †Q‡o  w`‡j
¯ú›`‡bi K¤úv¼ n‡e-

K f =
1
2p

k1 - k2

m

 L f =
1
2p

m
k1 + k2

 M f =
1
2p

m
k1 - k2

 N f =
1
2p

k1 + k2

m

13.
A


Y

P Q X
® t

 cÖ`wk©Z Zi‡½i P I Q we› ỳi `kv cv_©K¨
KZ?

K
p
2 L p

 M 2p N 4p

14. ®
A

q
®
B

O

 wP‡Îi
®
A I

®
B †f±i ỳwUi-

i. WU ¸Yb wewbgq m~Î †g‡b P‡j
ii. µm ¸Yb wewbgq m~Î †g‡b P‡j
iii. µm ¸Yb wewbgq m~Î †g‡b P‡j bv
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

15. U‡K©i GKK-
i. N-m      ii. kg m2 s-2 iii. J s-1

wb‡Pi †KvbwU mwVK?
 K i  L i I ii

M i I iii  N ii I iii

16. 2400 J MwZkw³wewkó GKwU PvKv cÖwZ
wgwb‡U 602 evi Ny‡i| PvKvwUi RoZvi
åvgK KZ?
K 0.605 kg m2 L 0.828 kg m2

 M 1.21 kg m2 N 76.14 kg m2

17. cÖK…Z gvb I cwigvc¨ gv‡bi cv_©K¨‡K
†Kvb ÎæwU e‡j?
K cig ÎæwU

 L mvgwMÖK ÎæwU
 M Av‡cwÿK ÎæwU
 N cybive„wËK ÎæwU
18. M¨v‡mi MwZZË¡ Abymv‡i †KvbwU mwVK?

K AYy̧ ‡jvi msNl© Aw ’̄wZ ’̄vcK
 L AYy¸‡jvi w ’̄wZkw³ †bB
 M AYy¸‡jvi MwZkw³ †bB
 N AYy¸‡jvi fi‡eM †bB
19. †K›`ªgyLx ej Øviv K…ZKvR-

K Amxg L k~b¨
 M abvZ¥K N FYvZ¥K
20. g~jMo eM©‡eM C Ges  Pvc P Gi  g‡a¨

m¤úK© n‡jv-

K C =
3P
r L C =

3r
P

 M C =
P
3r N C = r

3P

21. cÖv‡mi MwZc‡_i m‡e©v”P D”PZvq-
K †eM k~b¨

 L w¯’wZkw³ k~b¨
 M †eM I Z¡i‡Yi WU ¸Ydj k~b¨
 N †eM I Z¡i‡Yi µm ¸Ydj k~b¨
22. ỳwU myikjvKvi K¤úv¼ h_vµ‡g 260 Hz

Ges 255 Hz| Zviv KZ mgq cici exU
Drcbœ Ki‡e?
K 0.1 s  L 0.2 s

 M 0.5 s  N 0.8 s
23. †KŠwYK K¤úv¼ Gi gvÎv †KvbwU?

K [M0LT] L [M0L0T-1]
 M [M0L-1T] N [M0LT-1]
24. c„w_exi fi M Ges e¨vmva© R n‡j

c„w_exc„‡ô g
G Gi AbycvZ n‡e-

K MR2 L
R
M

 M
M
R2 N

M2

R
25. †Kvb a‡g©i Kvi‡Y cvwbi †duvUv †MvjvK…wZ

nq?
K ZjUvb L mv› ª̀Zv

 M ˆKwkKZv N w¯’wZ ’̄vcKZv

1 K 2 N 3 K 4 M 5 L 6 K 7 M 8 M 9 L 10 N 11 M 12 N 13 N

14 L 15 L 16 M 17 K 18 L 19 L 20 K 21 M 22 L 23 L 24 M 25 K



†evW© cÖkœcÎ, G·K¬zwmf g‡Wj †U÷ I kxl©̄ ’vbxq K‡j‡Ri cÖkœcÎ I DËigvjv 31

63 ivRkvnx †evW© 2019 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. GKwU ¯ŒzM‡Ri jwNô aªæe‡Ki gvb 0.01 mm|
GwU Øviv b~¨bZg KZ †ea gvcv hv‡e?
K 1 mm L 0.10 mm

 M 0.01 mm N 0.001 mm
2. c„w_exi AvKvi nVvr †QvU n‡q Gi e¨vmva©

c~‡e©i A‡a©K n‡j AwfKl©R Z¡i‡Yi gv‡bi
cwieZ©b n‡e| cwiewZ©Z gvb c~e©gv‡bi
KZ¸Y n‡e?
K 2 ¸Y L 4 ¸Y M 6 ¸Y N 8 ¸Y

3. 100 gm f‡ii GKwU cv_i
Djø¤^Z‡j 10 m e¨vmv‡a©i e„Ë
c‡_ Nyi‡Z Nyi‡Z A Ae ’̄vb
n‡Z B Ae ’̄v‡b  Avmj  (wPÎ
1)| kw³i cwieZ©b KZ n‡e?

A

B

r = 10 m

wPÎ-1

K 10 J L 20 J M 30 J N 40 J
n wb‡Pi  wPÎwU  jÿ  Ki  Ges  4bs  cÖ‡kœi

DËi `vI :
u1 = 15 ms-1 u2 = 5 ms-1

m1 = 10 kg m2 = 20 kg

4. msN‡l©i d‡j e ‘̄Øq wgwjZ n‡j wgwjZ
†eM KZ n‡e?
K

5
3 m s-1 L

7
3 m s-1

 M
8
3 m s-1 N

10
3  m s-1

5. mij †`vj‡Ki mvnv‡h¨ †Kv‡bv ’̄v‡b g-Gi
gvb cvIqv †Mj 10 m s-2| H ’̄v‡b g-Gi
cÖK…Z gvb 9.81 m s-2 n‡j cwigv‡ci
kZKiv ÎæwU KZ?
K 19.36% L 19%

 M 1.93% N 0.193%
6. gnvKl©xq aªæe‡Ki gvÎv n‡jv-

K M-1L2T-2 L M-1L3T-2

 M M-1L-1T-2 N M-1LT-2

7. †hme Zij KvP‡K †fRvq bv Zv‡`i †ÿ‡Î
¯úk© †Kv‡Yi gvb n‡e-
K 0° L 90°

 M 90° A‡cÿv Kg N 90° A‡cÿv †ewk
8. ỳwU †f±‡ii µm ¸Ydj m¤ú‡K© ejv hvq-

i. µm ¸Ydj GKwU †f±i ivwk
ii. µm ¸Yd‡ji w`K †f±iØq †h

mgZ‡j Zvi j¤̂ eivei
iii. µm ¸Ydj wewbgq m~Î †g‡b P‡j
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii  N i, ii I iii

9. wewfbœ c`v‡_©i AYy̧ ‡jvi g‡a¨ cvi¯úwiK
AvKl©Y ej‡K ejv nq-
K c„ôUvb L AvmÄb ej

 M mskw³ ej N mv› ª̀ ej
10. AwfKl©R Z¡iY g-Gi cwieZ©‡bi KviY-

i. c„w_exi AvKvi
ii. AvwýK MwZ
iii. evwl©K MwZ

wb‡Pi †KvbwU mwVK?
 K i I ii  L ii I iii

M i I iii  N i, ii I iii
11. mijQw›`Z ¯ú›`‡bi ˆewkó¨-

i. MwZ ch©ve„Ë
ii. Z¡iY mi‡Yi mgvbycvwZK
iii. MwZ mij‰iwLK
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

12. †Kv‡bv  e ‘̄‡Z  ¯ú›`b  m„wó  Kiv  n‡j,  H
¯ú›`b evqy‡Z-
i. iæ×Zvcxq cÖwµqvq mÂvwjZ nq
ii. gva¨‡gi ms‡KvPb I cÖmvi‡Yi gva¨‡g

mÂvwjZ nq
iii. mijQw›`Z ¯ú›`b m„wó K‡i
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii N i, ii I iii

13. ¯̂vfvweK ZvcgvÎv I Pv‡c R-Gi mwVK
gvb wb‡Pi †KvbwU?
K 8.31 JK-1 mol-1 L 8.30 J-1K mol-1

 M 8.31 JK-1 mol N 8.13 JK-1 mol-1

14. Av ª̀©ZvgvcK h‡š¿ `yB _v‡g©vwgUv‡ii cv‡Vi
cv_©K¨-
i. nVvr n«vm †c‡j So n‡Z cv‡i
ii. ax‡i ax‡i Kg‡j e„wó n‡Z cv‡i
iii. Lye Kg n‡j AvenvIqv ï®‹ nq
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

n DÏxcKwU c‡o 15bs cÖ‡kœi DËi `vI :
 Zvnwg` I Zgvj ỳRbB 7g †kÖwYi QvÎ|

Giv `yRbB GKwU ¯‹zj wewìs-Gi wbP Zjv
†_‡K †`Š‡o 15  m D”PZvq Qv‡` DVj|
G‡Z G‡`i mgq jv‡M h_vµ‡g 6 †m. I 5
†m.| Zv‡`i fi h_vµ‡g 60 kg I 50 kg|

15. G‡`i `yR‡bi g‡a¨-
i. Zvnwg` †ewk KvR K‡i‡Q
ii. Zgvj Kg KvR K‡i‡Q
iii. Zgvj †ewk ÿgZv cÖ‡qvM K‡i‡Q
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii  N i, ii I iii

16. C.G.S GK‡K †evjRg¨vb aªæe‡Ki gvb S.I
GK‡Ki gvb A‡cÿv KZ ¸Y †ewk?
K 10-7 L 107 M 10-5 N 105

17. `ywU m`„k¨ †f±i
®
A I

®
B hw` GKB mg‡q

GKB we› ỳ‡Z wµqv K‡i Zvn‡j-
i.

®
A .

®
B = 0

ii.
®
A ´

®
B = 0

iii. |
®
A | + |

®
B | = A + B

wb‡Pi †KvbwU mwVK?
 K i L i I ii M ii I iii N i I iii
18. t mgq c‡i x = 6t Ges y = 8t - 5t2 n‡j

H gyn~‡Z© cÖv‡mi wb‡ÿcY †eM n‡e-
K 10 m s-1 L 5 m s-1

 M 6 m s-1 N 8 m s-1

19. 0.01 m ˆ`‡N©¨i GKwU Nwoi wgwb‡Ui KuvUvi
cÖvšÍxq we› ỳi ˆiwLK †e‡Mi gvb KZ?
K 1.54 ´ 10-5 m s-1 L 1.64 ´ 10-5 m s-1

 M 1.74 ´ 10-5 m s-1 N 1.84 ´ 10-5 m s-1

20. ỳwU mgvb f‡ii e ‘̄i g‡a¨ w ’̄wZ ’̄vcK
msNl© NU‡j-
i. msN‡l©i c~‡e©i I c‡ii †gvU fi‡eM

GKB _vK‡e
ii. msN‡l©i c~‡e©i I c‡ii †gvU MwZkw³

GKB _vK‡e
iii. msN‡l©i ci e ‘̄Øq †eM wewbgq Ki‡e
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii  N i, ii I iii

21. wb‡Pi †Kvb †jLwPÎwU Ôe‡qjÕ-Gi m~‡Îi
Rb¨ cÖ‡hvR¨?

K
PV


® v
L

PV


® v

 M
P


® v
 N

P


® v
22. Dcmy‡ii K¤úv¼ g~jmy‡ii K¤úv‡¼i wØ¸Y

n‡j Zv‡K e‡j-
K †gjwW L myi weivg

 M ¯̂iMÖvg N AóK
n wb‡Pi  DÏxcKwU  co  Ges  23  bs  cÖ‡kœi

DËi `vI :
 GKwU e ‘̄‡K 180 m DuPz GKwU wgbv‡ii

P‚ov  n‡Z  †Q‡o  †`qv  n‡jv|  GKB  mg‡q
Ab¨ GKwU e ‘̄‡K 60  m  s-1 †e‡M Lvov
Dc‡ii w`‡K wb‡ÿc Kiv n‡jv|

23. KLb e ‘̄Øq ci¯úi wgwjZ n‡e?
K 1 sec L 2 sec

 M 3 sec N 4 sec
24. GKwU dzUej‡K Abyf‚wg‡Ki mv‡_ 30°

†Kv‡Y 40  m s-1 †e‡M  wKK Kiv  n‡jv| 2
sec ci Gi †eM KZ n‡e?
K 30.64 m s-1 L 32.64 m s-1

 M 34.64 m s-1 N 36.64 m s-1

n wb‡Pi DÏxcKwU c‡o 25bs cÖ‡kœi DËi `vI :
 GKRb wkï wkïcv‡K©i GKwU †`vjbvq

e‡m †`vj Lv‡”Q| nVvr Zvi gv‡K †`‡L †m
`uvwo‡q †Mj|

25. †`vjbvwUi MwZ cÖK…wZ †Kgb n‡e?
K ax‡i Pj‡e L ª̀æZ Pj‡e

 M †_‡g hv‡e
 N cÖ_‡g ª̀æZ Ges c‡i ax‡i Pj‡e

1 M 2 L 3 L 4 K 5 M 6 L 7 N 8 K 9 L 10 K 11 N 12 N 13 K

14 K 15 K 16 L 17 M 18 K 19 M 20 N 21 L 22 N 23 M 24 M 25 N



32 HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ TEST PAPERS with SUGGESTIONS + BANK

64 h‡kvi †evW© 2019 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. cÖv‡mi †ÿ‡Î-
i. cÖv‡mi Dci GKgvÎ wµqvkxj ej

AwfKl© ej
ii. cÖv‡mi MwZi †ÿ‡Î g-Gi gvb w ’̄i

aiv nq
iii. cÖv‡mi MwZc_ wÎgvwÎK
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii  N i, ii I iii

2. 1  m j¤̂v  I 1 mm e¨v‡mi  Zvi‡K  ej
cÖ‡qv‡M 0.025 cm ˆ`N©̈  e„w×  Kiv  n‡jv|
e¨vm n«vm KZ? [s = 0.1]
K 1.5 ´ 105 mm L 2.5 ´ 10-5 mm

 M 3.5 ´ 105 mm N 2.5 mm
3. e‡qj Gi m~Îvbyhvqx M¨v‡mi Pvc (P) I

AvqZb (V) n‡j wb‡Pi †KvbwU mwVK?
K V


P ®O

Y

X
L

P ®O X

V


Y

 M P


PV ®O X

Y
N PV



P ®O X

Y

4. †f±i †ÿÎ
®
V  AN~Y©bkxj n‡j wb‡Pi

†KvbwU mwVK?
K

®
Ñ .

®
V = 0 L

®
Ñ ´

®
V = 0

 M
®
Ñ .

®
V ¹ 0 N

®
Ñ ´

®
V ¹ 0

5. GKwU UªvK VT †e‡M C c~e©  w`‡K  Ges
GKwU Kvi VC †e‡M cwðg w`‡K MwZkxj
n‡j Uªv‡Ki mv‡c‡ÿ Kv‡ii Av‡cwÿK †eM
KZ?
K (VT + VC) L (VT - VC)

 M (VC - VT) N
VT

VC

6. 1 kg I 4 kg f‡ii ỳwU e ‘̄ GKB MwZkw³
wb‡q Pj‡Q| G‡`i ˆiwLK fi‡e‡Mi
AbycvZ n‡e-
K 4 : 1 L 2 : 1
M 1 : 2 N 1 : 16

7. 5 kg fim¤úbœ GKwU e ‘̄i Dci GKwU ej
®
F = (10 î + 3 ĵ - 2k̂) N Gi wµqvq e ‘̄wUi
Ae ’̄vb

®
r1 = (8 î + 7 ĵ - 3k̂) m †_‡K Aci

GKwU Ae ’̄vb
®
r2 = (12 î  +  2 ĵ  +  7k̂)  m G

’̄vbvšÍwiZ n‡jv| G‡Z K…ZKvR-
K 2 J L 3 J M 5 J N 7 J

8.
Ù
h =

®
A ´

®
B

|
®
A ´

®
B|

 n‡j -
Ù
h mgvb KZ n‡e?

K

®
B ´

®
A

|
®
A ´

®
B|

 L

®
A ´

®
B

|
®
B ´

®
A|

 M
|
®
B ´

®
A|

®
A ´

®
B

 N
|
®
A ´

®
B|

®
B ´

®
A

n wb‡Pi DÏxcKwU co Ges 9 I 10 bs
cÖ‡kœi DËi `vI :
22.5 cm e¨eav‡b  Aew ’̄Z  Zi‡½i  ỳwU
KYvi g‡a¨ `kv cv_©K¨ 3.14 rad| Dr‡mi
K¤úv¼ 420 Hz|

9. Zi‡½i Zi½‰`N©¨ KZ?
K 0.25 m L 0.45 m

 M 0.75 m N 45 m
10. DÏxcK Abymv‡i-

i. Zi½ †eM 189 m s-1

ii. Drcbœ kã †kvbv hv‡e
iii. ch©vqKvj n‡e 2.38 sec
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

11. hw` AwfKl©xq Z¡iY g I ch©vqKvj T nq
Z‡e †Kvb †jLwPÎwU mwVK?

K
T2


g ®O

Y

X
L

O Xg ®

T2



Y

 M
O Xg ®

T2



Y

N
O Xg ®

T2



Y

12. Lvov Dc‡ii w`‡K wbwÿß e ‘̄i Abyf‚wgK
`~iZ¡ R-Gi gvb KZ?

K R = Rmax L R =
v0

2

 M R =
v0

g  N R = 0

n wb‡Pi DÏxcKwU co Ges 13 I 14bs
cÖ‡kœi DËi `vI :
AB `ÐwU XY A‡ÿi  mv‡c‡ÿ  N~Y©bkxj|
`‡Ði †gvU ˆ`N©̈ 2 m Ges †gvU fi 2 kg|

A

X

Y

B A

X

Y

B

wPÎ-K wPÎ-L
13. wPÎ-K Gi RoZvi åvgK I1 Ges wPÎ-L

Gi RoZvi åvgK I2 n‡j, †KvbwU mwVK?
K I1 : I2 = 1 : 1 L I1 : I2 = 1 : 2

 M I1 : I2 = 4 : 1 N I1 : I2 = 1 : 4
14. wPÎ-L G PµMwZi e¨vmv‡a©i gvb-

K
1
3

L
2
3

 M
1
12

 N
3
4

15. k‡ãi  Drm  n‡Z  †kÖvZvi  ~̀iZ¡  wØ¸Y  n‡j
k‡ãi ZxeªZvi †ÿ‡Î †KvbwU mwVK?
K wØ¸Y e„w× cvq

 L Pvi¸Y e„w× cvq
 M wØ¸Y n«vm cvq
 N Pvi¸Y n«vm cvq

16. Lm ˆ`‡N©̈ i Uvbv Zv‡ii fi M kg n‡j
K¤úv¼ f n‡e-

K f µ
L
M L f µ ML

 M f µ
M
L N f µ

1
ML

17. †Kv‡bv  Zvi‡K  †K‡U  mgvb  ỳB  UzKiv  Kiv
n‡jv| G‡Z Zv‡ii Amn fvi n‡e-
K c~‡e©i A‡a©K L c~‡e©i mgvb

 M c~‡e©i wØ¸Y N c~‡e©i GK-PZz_©vsk
18. h mv› ª̀Zv ¸Yv¼wewkó gva¨‡g R e¨vmv‡a©i

GKwU †MvjvKvi ej v cÖvwšÍK †e‡M co‡j
wµqvkxj mv› ª̀ ej F n‡e-
K F µ R Ges F µ 1

v
 L F µ R Ges F µ v

 M F µ 1
R Ges F µ 1

v

 N F µ 1
R Ges F µ v

19. mylg e„ËvKvi MwZi ˆewkó¨-
i. mg‡KŠwYK †eM we`¨gvb
ii. †KŠwYK Z¡iY k~b¨
iii. †K› ª̀gyLx Z¡iY _v‡K bv
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii  N i, ii I iii

20. wb‡Pi †KvbwU ch©‡eÿYg~jK ÎæwU?
K j¤b̂ ÎæwU L wcQU ÎæwU

 M †j‡fj ÎæwU N G‡jv‡g‡jv ÎæwU
21. †Kv‡bv mij Qw›̀ Z ¯ú›`biZ e ‘̄KYvi

we Í̄vi A I miY x n‡j Z¡iY me©wb¤œ n‡e-
K x = A Ae ’̄v‡b

 L x =
A
2  Ae ’̄v‡b

 M x =
A
4  Ae ’̄v‡b

 N x = 0 Ae ’̄v‡b
22. L evûwewkó eM©vKvi †d«g Zi‡j wbgw¾Z K‡i

†Zvjv n‡jv| Gi GK evû x `~iZ¡ miv‡Z
K…ZKvR KZ? [†hLv‡b T c„ôUvb wb‡`©k K‡i]
K W = 2 LT L W = T

 M W = 2 LTx N W = LTx
23. Mo‡e‡Mi eM©g~j gvb I cig ZvcgvÎvi

g‡a¨ m¤úK© †KvbwU?
K Cr.m.s µ T L Cr.m.s µ T

 M Cr.m.s µ
1
T N Cr.m.s µ

1
T

24. wb‡¤œi †KvbwU kw³i GKK bq?
K kW-h L N-m

 M kg m s-1 N W-s
25. ej aªæeK Gi gvÎv †KvbwU?

K [ML0T-2] L [M2LT-1]
 M [ML-2] N [ML2T2]

1 K 2 L 3 L 4 L 5 K 6 M 7 M 8 K 9 L 10 K 11 L 12 N 13 M

14 K 15 N 16 K 17 L 18 L 19 K 20 K 21 N 22 M 23 L 24 M 25 K
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mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. Av̀ k© M v̈‡mi cÖwZwU AYyi ¯̂vaxbZvi gvÎv-
K 2 L 3

 M 4 N 5

2. e‡ji Nv‡Zi GKK-
K N L Nm

 M Nm-1 N kg m s-1

3. VC = msKU †eM, h = Zi‡ji mv› ª̀Zv¼, r
= Zi‡ji NbZ¡, r  = b‡ji e¨vmva© n‡j
†Kvb †jLwPÎwU mwVK?

K

vc

1
r

L
vc

1/r

 M
vc

r

 N
vc

1/h

4. fi‡eM I MwZkw³i g‡a¨ m¤úK©-

i. K =
®
p .

®
p

2m2

ii. K =
p2

2m

iii. K =
®
p ´

®
p

2m
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii  N i, ii I iii

5. †Kv‡bv Zv‡ii Amncxob wbf©i K‡i
Zv‡ii-
K e¨vmv‡a©i Dci

 L ˆ`‡N©̈ i Dci
 M Dcv`v‡bi Dci
 N cȪ ’‡”Q‡`i AvK…wZi Dci
6. me©v‡cÿv †QvU GKK †KvbwU?

K wgwj gvB‡µvb
 L G¨vs÷ªg
 M G·-†i BDwbU

N A¨v‡Uv-wgUvi
7. †KvbwU Avo Zi½?

K euvwki myi
 L w¯úÖs-G m„ó Zi½
 M cvwb Zi½
 N kã Zi½
8. mvB‡K‡ji †eM I PvKvi Nl©‡Yi ga¨eZ©x

†KvY KZ?
K 0° L 90°

 M 180° N 360°
9. GKwU e„‡Ëi cwigvc¨ e¨vmva© (5 ± 2%)  cm

n‡j †ÿÎdj cwigv‡c kZKiv ÎæwU KZ?
K 0.8% L 0.5%

 M 0.4% N 0.2%

10. Zi½‰`N©̈ l n‡j  cici  wZbwU  wb¯ú›`
we› ỳi ga¨eZ©x ~̀iZ¡ KZ?
K l/2 L l

 M 3l/2 N 2l
11. m~h© †_‡K c„w_exi `~iZ¡ hw` eZ©gvb `~i‡Z¡i `yB

Z…Zxqvsk nq Z‡e GK eQ‡i w`‡bi msL¨v KZ?
(c„w_ex‡Z 1 eQi = 365 w`b)
K 108.15 w`b L 121.66 w`b

 M 198.68 w`b N 243.33 w`b

12.
®
A I

®
B Gi ga¨eZ©x †KvY q n‡j

®
A Gi

Dci
®
B Gi j¤̂ Awf‡ÿc-

K A sin q L A cos q
 M B sin q N B cos q
13. †Kvb †jLwPÎwU mij‡`vj‡Ki 2q m~Î‡K

cÖKvk K‡i?

K
T2

L
L

T2

L

 M
T2

L
N

T2

L

14.
®
F = (2 î  +  3 ĵ)  N Ges

®
r = (3 î  +  4 ĵ - 2k̂)

m n‡j W  =  ? (cÖZxK¸‡jv cÖPwjZ A_©
enb K‡i)
K 4 J L 18 J

 M 20 J N 22 J
15. Bqs-Gi ¸Yv‡¼i gvÎv-

K [ML-1T-2] L [MLT-1]
 M [M-1L-1T-2] N [M-2L-1T-1]
16. f‚-w ’̄i DcMÖ‡ni AveZ©bKvj-

K 1 NÈv L 24 NÈv
 M 30 NÈv N 36 NÈv
17. Zi‡½i ZxeªZv-

i. Nb‡Z¡i mgvbycvwZK
ii. we Í̄v‡ii e‡M©i mgvbycvwZK
iii. K¤úv‡¼i mgvbycvwZK
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

18. GKwU e ‘̄i MwZc‡_i †jLwPÎ wb¤œiƒc-

5

O

®
v

(m
s-

1 ) B

10
® t s

C

i. OB As‡k e ‘̄wU mgZ¡i‡Y P‡j
ii. BC As‡k Z¡iY k~b¨
iii. 10 sec G e ‘̄wUi AwZµvšÍ ~̀iZ¡ 62.5 m

wb‡Pi †KvbwU mwVK?
 K i I ii  L ii I iii

M i I iii N i, ii I iii

19. e‡ji Øviv Kv‡Ri †ÿ‡Î-
K 0° £ q < 90°

 L 90° < q £ 180°
 M 0° < q £ 90°

N 90° £ q < 180°

20. †envjv (Violin) †_‡K wbtm„Z kã-
i. myi
ii. ^̄i
iii. A‡K©÷ªv
wb‡Pi †KvbwU mwVK?

 K i  L ii
M i I iii  N ii I iii

21. 2  m j¤̂v  I 2 mm e¨vmva©wewkó GKwU
Zv‡ii ˆ`N©̈  e„w× 0.25 mm n‡j  ZviwUi
e¨vmva© KZ n«vm cv‡e? (s = 0.2)
K 5 ´ 10-3 m

 L 2.5 ´ 10-3 m
 M 5 ´ 10-8 m

N 2.5 ´ 10-8 m

22. Kv‡Ri AwfKl©xq GKK-
K kg m L Nm

 M Nm2 N kg m2

n wb‡Pi  DÏxc‡Ki  Av‡jv‡K  23  I  24  bs
cÖ‡kœi DËi `vI :

 Bkvb GKwU wµ‡KU ej‡K 30° †Kv‡Y 25
m s-1 †e‡M e¨vU Øviv AvNvZ K‡i| (g =
9.8 m s-2)

23. ejwU KZ mgq c‡i f‚wg‡Z wd‡i Avm‡e?
K 1.27 sec
L 2.21 sec

 M 2.55 sec
N 5.10 sec

24. e¨vUmg¨vb †_‡K 80 m ~̀‡i _vKv GKRb
wdìvi b~¨bZg KZ‡e‡M †`Šov‡j ejwU
gvwU‡Z covi c~‡e© ai‡Z cvi‡e?
K 9.72 m s-1

 L 11.22 m s-1

 M 31.37 m s-1

 N 36.23 m s-1

25. ¯úk©‡KvY q n‡j-
i. KvP I cvwbi †ÿ‡Î 0° < q < 90°
ii. cvi` I Kv‡Pi †ÿ‡Î 0° < q < 180°
iii. KvP I †K‡ivwm‡bi †ÿ‡Î 0° < q < 90°
wb‡Pi †KvbwU mwVK?

 K i L ii
M i I iii  N i, ii I iii

1 L 2 N 3 N 4 K 5 M 6 N 7 M 8 M 9 K 10 L 11 M 12 N 13 M

14 L 15 K 16 L 17 K 18 K 19 K 20 L 21 M 22 K 23 M 24 K 25 N
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66 PÆMÖvg †evW© 2019 welq ˆKvW : 1 7 4
mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25

[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]
1. wb‡Pi †Kvb ivwkwU gvÎvwenxb?

K weK…wZ L cxob
 M Bqs ¸Yv¼ N „̀pZvi ¸Yv¼
2. †e‡Mi gvÎv †KvbwU?

K LT-1 L L-1T
 M L2T N L2T-1

n
A

NBM

Dc‡ii  DÏxc‡Ki  Av‡jv‡K  3  I  4  bs
cÖ‡kœi DËi `vI :

3. DÏxcKwUi †ÿ‡Î cÖ‡hvR¨-
i. GwU GKwU w ’̄i Zi½
ii. ỳwU AMÖMvgx Zi‡½i Øviv m„ó
iii. GK jy‡ci  kw³ Ab¨  jy‡c  ’̄vbvšÍwiZ

nq
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii  N i, ii I iii

4. MN = 40 cm n‡j, AB = ?
K 20 cm  L 10 cm

 M 5 cm N 2.5 cm

5. UK© (
®
t ) Gi Rb¨-

i.
®
t  = I

®
a

ii.
®
t  =

®
r ´

®
F

iii.
®
t µ

d
®
L

dt
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

6. mij Qw›̀ Z MwZm¤úbœ †Kv‡bv KYvi †ÿ‡Î-
[Aÿi¸‡jv cÖPwjZ A_© enb K‡i]

i. wefe kw³, Ep =
1
2 kA2 sin2 (wt + d)

ii. MwZkw³, Ek =
1
2 kA2 cos2 (wt + d)

iii. †gvU kw³ E µ A2

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii N i, ii I iii
7. 1  m `xN©  GKwU  Zv‡i 105 Nm-2 ej

cÖ‡qv‡M Gi ˆ`N©̈  e„w× †cj 0.001 m|
ZviwUi Bqs ¸Yv¼ KZ?
K 10-7 Nm-2 L 10-3 Nm-2

 M 107 Nm-2 N 108 Nm-2

8.
®
A = 2 î + 5 ĵ - k̂,

®
B = p î - ĵ  + 3k̂. p-Gi gvb

KZ n‡j, †f±iØq ci¯úi j¤^ n‡e?
K - 4 L - 1

 M 4 N 5

9. mij †`vj‡Ki †ÿ‡Î †`vjbKv‡ji eM©
(T2) ebvg Kvh©Kix ˆ`‡N©̈ i (L) †jLwPÎ
wb‡Pi †KvbwU?

K
T2



® LO
L

O

T2



® L

 M
O

T2



® L
N

O

T2



® L
10. †Kvqv›Uvg Z‡Ë¡i RbK †K?

K Ugvm Bqs
 L Av‡b©÷ iv`vi‡dvW©
 M g¨v· cø̈ v¼
 N AvjevU© AvBb÷vBb
11. wb‡Pi †KvbwU jw¤̂K Zi½?

K cvwb‡Z Zi½
 L kã Zi½
 M Av‡jvK Zi½
 N †eZvi Zi½
12. ( î + ĵ ) . k̂ -Gi gvb n‡e-

K î L ĵ
 M 0 N 1
13. cig k~b¨ ZvcgvÎv n‡”Q-

K - 273 K L 0°C
 M - 273°C N 273 K
14. AwfKl©xq Z¡iY aªæeK n‡j, †Kv‡bv e ‘̄i

gyw³‡e‡Mi mv‡_ H MÖ‡ni e¨vmv‡a©i m¤úK©
n‡”Q-
K mgvbycvwZK

 L e¨ Í̄vbycvwZK
 M eM©g~‡ji mgvbycvwZK
 N eM©g~‡ji e¨¯ÍvbycvwZK
15. wb‡Pi †KvbwU jä ivwk?

K K¤úv¼ L fi
 M mgq N ZvcgvÎv
16. mg‡KŠwYK †e‡Mi AveZ©biZ †Kv‡bv „̀p

e ‘̄i MwZkw³ I RoZvi åvg‡Ki AbycvZ-
K †KŠwYK †e‡Mi mgvbycvwZK

 L †KŠwYK †e‡Mi e‡M©i mgvbycvwZK
 M ˆiwLK †e‡Mi mgvbycvwZK
 N ˆiwLK †e‡Mi e‡M©i mgvbycvwZK
17. Awfbœ GKK I gvÎvi †Rvov n‡”Q-

i. KvR I c„ôkw³
ii. c„ôUvb I c„ôkw³
iii. Abyf‚wgK cvjøv I miY
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

18. †Kv‡bv w¯úÖs‡K 5 N ej Øviv †U‡b 10 cm
cÖmvwiZ Kiv n‡j, w¯úÖs aªæeK KZ n‡e?
K 0.5 Nm-1 L 2 Nm-1

 M 50 Nm-1 N 250 Nm-1

19. 30°C ZvcgvÎvq 7 gm bvB‡Uªv‡Rb M¨v‡mi
†gvU MwZkw³ wnmve Ki| [bvB‡Uªv‡R‡bi
MÖvg AvYweK fi = 28 gm]
K 125.55 J

 L 128.62 J
 M 944.22 J
 N 14958.00 J
20. e ‘̄i fi aªæeK n‡j, ˆiwLK fi‡eM (P)

ebvg MwZkw³ (Ek) †jLwPÎwU n‡e-

K
Ek


® P
L

Ek


® P

 M
Ek


® P
N

Ek


® P
21. ˆiwLK fi‡eM (P) I MwZkw³i (k) g‡a¨

m¤úK© †KvbwU? [GLv‡b, m = fi]

K P =
km
2 L P = 2km

 M P = 2 km N P =
km
2

22. †Kv‡bv †f±i Ges Gi GKK †f±‡ii
ga¨eZ©x †Kv‡Yi gvb KZ?
K 180° L 90°

 M 45° N 0°
n wb‡Pi  DÏxc‡Ki  Av‡jv‡K  23  I  24  bs

cÖ‡kœi DËi `vI :
 f‚wgi mv‡_ 30° †Kv‡Y Ges 50 m s-1 †e‡M

Dc‡ii  w`‡K  GKwU  e ‘̄‡K  wb‡ÿc  Kiv
n‡jv|

23. wb‡ÿc Kivi 2 sec ci e ‘̄wUi †eM KZ?
K 62.6 m s-1 L 43.63 m s-1

 M 31.89 m s-1 N 5.4 m s-1

24. DÏxc‡Ki cÖvmwUi-
i. Abyf‚wgK cvjøv 220.92 m
ii. me©vwaK D”PZv 63.77 m
iii. me©vwaK D”PZvq †e‡Mi Djø¤ ̂ Dcvsk

k~b¨
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

25. e‡ji Nv‡Zi mv‡_ †Kvb ivwkwUi mvswL¨K
gvb mgvb?
K †KŠwYK fi‡e‡Mi cwieZ©b

 L ˆiwLK fi‡e‡Mi cwieZ©b
 M RoZvi åvgK
 N UK©

1 K 2 K 3 K 4 L 5 N 6 N 7 N 8 M 9 K 10 M 11 L 12 M 13 M

14 M 15 K 16 L 17 M 18 M 19 M 20 K 21 M 22 N 23 L 24 L 25 L
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mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. wb‡Pi †KvbwU jä ivwk?
K NbZ¡ L fi

 M ZvcgvÎv N mgq

2.

®
R

A

®
Q ®

P
B C

 wPÎ †_‡K †KvbwU mwVK?

K
®
P +

®
Q +

®
R = 0

 L
®
R =

®
Q +

®
P

 M
®
P =

®
R +

®
Q

 N
®
Q =

®
P +

®
R

3. cÖv‡mi MwZc‡_i †h †Kv‡bv we› ỳ‡Z
Z¡i‡Yi Abyf‚wgK Dcvsk-
K g L - g

 M
g
2 N k~b¨

4. wb‡Pi ej¸‡jvi g‡a¨ †KvbwU me‡P‡q
kw³kvjx ej?
K ỳe©j wbDK¬xq ej

 L mej wbDK¬xq ej
 M gnvKl© ej

N Zwor Pz¤^Kxq ej
5. †Kv‡bv e ‘̄i fi‡eM I MwZkw³i

cwieZ©‡bi †jLwPÎ n‡jv-

K
P

E
L

E

P

 M
P

E
N

P

E

6. cvwbi c„ôUvb 0.06 N/m n‡j Zvi c„ôkw³-
K 60 N/m
L 6 N/m

 M 0.6 N/m
N 0.06 N/m

7.
®
P = î - ĵ - k̂ n‡j,

®
P Gi gvb KZ?

K 3 L 3
 M 1 N - 1
n GKwU Mvwo w¯’i Ae¯’vb †_‡K 2  m  s-2

mgZ¡i‡Y Pj‡Z ïiæ K‡i|
G Z‡_¨i Av‡jv‡K 8 I 9 bs cÖ‡kœi DËi
`vI :

8. 2 s c‡i GwU KZ `~i hv‡e?
K 1 m L 2 m

 M 4 m N 8 m
9. 4  s c‡i  Zvi  AwZµvšÍ  ~̀iZ¡ 2  s-G

AwZµvšÍ ~̀i‡Z¡i KZ¸Y?
K 16 ¸Y L 8 ¸Y

 M 4 ¸Y N 2 ¸Y

10. iv Í̄vi e¨vswKs †KvY wbf©i K‡i-
i. Mvwoi †e‡Mi Dci
ii. euv‡Ki e¨vmv‡a©i Dci
iii. AwfKl©R Z¡i‡Yi Dci
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

11. ej  I  mi‡Yi  ga¨eZ©x  †KvY  KZ  n‡j
e‡ji Øviv KvR m¤úbœ n‡e?
K 45°
L 120°

 M 180°
N 200°

12. gyw³‡e‡Mi mgxKiY n‡jv-
K ve = 2gR

 L ve = GM/R
 M ve = 2GM/R2

 N ve = 2gh

13. g-Gi gvb-
i. c„w_exc„‡ô †ewk
ii. c„w_exi †K‡›`ª k~b¨ nq
iii. c„w_exc„‡ô I Puv‡`i c„‡ôi AbycvZ 16 : 81
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

14. c„w_ex‡Z †Kv‡bv e ‘̄i IRb 20 N n‡j
Puv‡` KZ?
K 100 N  L 39.2 N

 M 20 N N 3.33 N
15. GKwU  ¸jwZi  cv_i  ev  ¸wUi  †eM  wbf©i

K‡i-
i. ¸jwZi f‡ii Dci
ii. ¸jwZi cÖmvi‡Yi Dci
iii. ¸jwZi ¸wUi f‡ii Dci
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

n GKwU  ˆKwkK b‡ji  e¨vm 0.4 mm| G‡K
72 ´ 10-3 N/m c„ôUvb  Ges 103 kg  m-3

Nb‡Z¡i cvwb‡Z Wzev‡bv n‡jv|
Z‡_¨i Av‡jv‡K 16 I 17 bs cÖ‡kœi
DËi `vI :

16. b‡ji KZ D”PZvq cvwb DV‡e?
K 7.3469 m

 L 0.73469 m
 M 0.073469 m
 N 0.00734 m

17. e¨vmva© wØ¸Y n‡j b‡ji KZ D”PZvq cvwb
DV‡e?
K 0.00367 m

 L 0.03673 m
 M 0.3673 m

N 3.6734 m
18. mv› ª̀Zv ¸Yv‡¼i gvÎv †KvbwU?

K ML-1T-1 L MLT-1

 M ML-1T N Ml-1T-2

19. mij Qw›`Z ¯ú›`bm¤úbœ GKwU KYvi
mi‡Yi ivwkgvjv n‡jv-
i. x = A sin 2pnt
ii. y = ax - bx2

iii. x = A sin wt
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

20. GKwU Zi‡½i †eM 3.1  m  s-1 Ges
ch©vqKvj 0.20 s n‡j Zi½ ˆ`N©̈  KZ?
K 6.2 m
L 0.62 m

 M 0.062 m
 N 0.0062 m
21. GKwU †m‡KÛ †`vj‡Ki K¤úv¼-

K 0.25 Hz L 0.5 Hz
 M 1 Hz N 2 Hz
n DÏxc‡Ki  Av‡jv‡K  22  I  23  bs  cÖ‡kœi

DËi `vI :
 Zi‡½i miY-mgq MÖvdwU wb¤œiƒc :

P Q

0.75

1 2
3O
® t

22. Zi½wUi †eM KZ?
K 5 m s-1 L 0.5 m s-1

 M 2 m s-1 N 0.2 m s-1

23. Zi½wUi P I Q-Gi `kv cv_©K¨-

K 0 L
p
2

 M p N 2p
24. wkwkiv¼ ej‡Z Avgiv eywS-

K Av`ª©Zv
 L cig Av ª̀©Zv
 M ZvcgvÎv
 N Zvc
25. exU †Kvb NUbvi dj?

K AceZ©b
 L cÖwZdjb
 M DcwicvZb
 N Abybv`

1 K 2 M 3 N 4 L 5 K 6 N 7 L 8 M 9 M 10 N 11 K 12 K 13 K

14 N 15 M 16 M 17 L 18 K 19 L 20 L 21 L 22 L 23 M 24 M 25 M
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68 ewikvj †evW© 2019 welq ˆKvW : 1 7 4

mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. c„w_exc„‡ô †Kv‡bv e ‘̄i fi 60 kg n‡j
Puv‡`  H  e ‘̄i  fi  KZ?  Puv‡`i  AwfKl©R

Z¡iY c„w_exi 1
6 ¸Y|

K 10 kg L 20 kg
 M 60 kg N 360 kg
2. GKwU c~Y© K¤ú‡b T mg‡q `kvi cwieZ©b

2p n‡j †KŠwYK K¤úv¼ KZ?

K w = 2pT L w =
2p
f

 M w =
T
2p N w =

2p
T

3. exU e¨envi K‡i-
i. nvi‡gvwbqv‡gi wiW wUDb Kiv hvq
ii. ARvbv myi kjvKvi K¤úv¼ wbY©q Kiv

hvq
iii. Lwb‡Z `~wlZ evqyi Dcw ’̄wZ wbY©q Kiv

hvq
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

4. M¨v‡mi MwZZË¡ Abymv‡i wb‡Pi †Kvb
wee„wZwU Am½wZc~Y©?
K AYy¸‡jv wbDU‡bi m~Î †g‡b P‡j

 L AYy¸‡jv mew`‡K mg‡e‡M MwZkxj
 M AYy¸‡jv AwZ ÿz`ª
 N AYy¸‡jv w¯’wZ¯’vcK †MvjK m`„k
5. †gNgy³ w`‡b `ycy‡ii Av‡MB wkwki

wZ‡ivwnZ nq †Kb?
K w`‡bi Av‡jvi ZxeªZv e„w× cvq

 L Av‡cwÿK Av ª̀©Zv e„w× cvq
 M ZvcgvÎv e„w×‡Z evqy Am¤ú„³ nq
 N ev®úvq‡bi nvi n«vm cvq
n wb‡Pi DÏxcKwU co Ges 6 I 7bs cÖ‡kœi

DËi `vI :
6 kg f‡ii †Kv‡bv e ‘̄‡K f‚c„ô n‡Z 10 m
D”PZvq DwV‡q AZtci G‡K Abyf‚wgK
eivei 5 m miv‡bv n‡jv| (g = 9.8 m s-2)

6. AwfKl© e‡ji w`‡K miY KZ?
K - 10 m L - 5 m

 M 10 m N 5 m
7. G‡ÿ‡Î-

i. AwfKl© ej Øviv K…ZKvR -588 J
ii. evB‡ii G‡R›U Øviv K…ZKvR + 588 J
iii. AwfKl© ej Øviv K…ZKvR
- 3.675 ´ 10-20 eV
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

8. †KvbwU ch©‡eÿYg~jK ÎæwU?
K wcQU ÎæwU L †j‡fj ÎæwU

 M j¤^b ÎæwU N G‡jv‡g‡jv ÎæwU

9.
®
A I

®
B  mgvšÍivj n‡j G‡`i ga¨eZ©x

†Kv‡Yi gvb KZ?
K 0° L 90° M 180° N 270°

10. †Kv‡bv †f±‡ii WvBfvi‡RÝ n‡jv-
K †f±i †ÿÎ

 L †¯‹jvi †ÿÎ
 M H †f±‡ii bwZgvÎv
 N AN~Y©bkxj
11. wZh©Kfv‡e cÖwÿß e ‘̄i MwZ Kxiƒc?

K GKgvwÎK AmgZ¡iY m¤úbœ
 L GKgvwÎK mgZ¡iY m¤úbœ
 M wØgvwÎK AmgZ¡iY m¤úbœ
 N wØgvwÎK mgZ¡iY m¤úbœ
n wb‡Pi DÏxc‡Ki Av‡jv‡K 12 I 13bs

cÖ‡kœi DËi `vI :
Y

O

30°

v0 = 15 m s-1

X
Q

P

Rcv^i

12. OQ = KZ?
K 9.94 m L 9.95 m

 M 9.96 m N 9.97 m
13. DÏxc‡K cv_iwUi-

i.  P we›̀ y‡Z †cŠQ‡Z 0.765 sec mgq jv‡M
ii. OP Ges OQ Gi ˆ`N©̈  mgvb bq
iii. P we› ỳ‡Z †e‡Mi Djø¤̂ Dcvsk k~b¨
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

14. Lye  Aí  mg‡qi  Rb¨  Lye  eo  gv‡bi  ej
cÖhy³ n‡j Zv‡K e‡j-
K mskw³ ej L N~Y©b ej

 M Zwor ej N NvZ ej
15. w¯úÖs‡K cÖmvwiZ Ki‡j Gi g‡a¨ †Kvb

ai‡bi kw³ mwÂZ nq?
K wefe kw³ L MwZkw³

 M ivmvqwbK kw³ N Zvc kw³
16. U‡K©i gvÎv mgxKiY †KvbwU?

K [ML2T-3] L [ML-2T2]
 M [ML2T-1] N [ML2T-2]
17. wP‡Î  gm„Y  AvbZ  Zj  †e‡q  Mwo‡q  cov

e ‘̄i Z¡iY-

q
g

K g L g sin q
 M g cos q N k~b¨

18. gnvKl©xq cÖve‡j¨i w`K †Kvb w`‡K nq?
K c„w_exi †K›`ª eivei

 L gnvKl© e‡ji w`‡K
 M gnvKl© e‡ji wecixZ w`‡K
 N c„w_exi †K›`ª †_‡K evwn‡ii w`‡K
19. AvqZb ¸Yv‡¼i Ab¨ bvg Kx?

K Amsbg¨Zv L msbg¨Zv
 M KvwV‡b¨i ¸Yv¼ N Bqs-Gi ¸Yv¼
20. ˆ`N©¨ weK…wZ ebvg cvk¦© weK…wZi †jLwP‡Îi

cÖK…wZ †KvbwU?

K cv
k¼Æ

weK
‡wZ

Š`NÆÅ weK‡wZ

L cv
k¼Æ

weK
‡wZ

Š`NÆÅ weK‡wZ

 M cv
k¼Æ

weK
‡wZ

Š`NÆÅ weK‡wZ

 N cv
k¼Æ

weK
‡wZ

Š`NÆÅ weK‡wZ

21. w ’̄wZ ’̄vcKZv m¤ú‡K© ejv nq, Bnv-
i. ZvcgvÎvi mv‡_ cwieZ©b nq
ii. †fRv‡ji Dcw ’̄wZ‡Z cwieZ©b nq
iii. c`v‡_©i AvK…wZi Dci wbf©i K‡i
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii  N i, ii I iii

22. 0.3 m ˆ`N©̈ wewkó GKwU mij †`vj‡Ki
†`vjbKvj 0.8 sec cvIqv †Mj|
†`vjbKvj 2.4 sec Ki‡Z n‡j †`vjKwUi
ˆ`N©̈  KZ n‡e?
K 1.8 m L 2.4 m

 M 2.7 m N 3.6 m
23. mij Qw›`Z ¯ú›`b m¤úbœ KYvi mgxKiY

Y = A sin
2p
l  (vt - x) KYvwUi m‡e©v”P miY-

K
1
2 A L A

 M
1
2 l N l

n wb‡Pi  DÏxcKwUi  Av‡jv‡K  24  I  25bs
cÖ‡kœi DËi `vI :

 mij †`vj MwZm¤úbœ GKwU KYvi miY x
= 4 sin 4pt wgUvi|

24. KYvwUi ¯ú›`‡bi ch©vqKvj KZ?
K 0.5 sec L 1 sec

 M 2 sec N 4p sec
25. mvg¨ve ’̄vb †_‡K 2 m ~̀‡i KYvwUi-

i. MwZkw³ m‡e©v”P
ii. wefekw³ m‡e©v”P
iii. †gvUkw³ = wefekw³
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

1 M 2 N 3 N 4 K 5 M 6 K 7 K 8 M 9 K 10 L 11 N 12 K 13 N

14 N 15 K 16 N 17 L 18 L 19 K 20 N 21 K 22 M 23 L 24 K 25 M
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69 w`bvRcyi †evW© 2019 welq ˆKvW : 1 7 4
mgq-25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25

[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]
1. DÏxc‡Ki DABC Gi

†ÿ‡Î †KvbwU mwVK?

C

A B

K
®

AB -
®

AC =
®

BC L
®

AB -
®

AC =
®

CB

 M
®

AB +
®

AC =
®

BC N
®

AC -
®

AB =
®

CB
n 45 m D”PZvq  Aew ’̄Z  bj  n‡Z  mgvb

mgq e¨eav‡b cvwbi †duvUv f‚wg‡Z cwZZ
n‡”Q| cÖ_g †duvUv hLb f‚wg‡Z c‡o ZLb
PZz_© †duvUv bj n‡Z covi Dcµg nq| (g
= 10 m s-2)
DÏxcKwU n‡Z 2 I 3bs cÖ‡kœi DËi `vI :

2. cÖ_g †duvUv f‚wg‡Z covi gyn~‡Z© wØZxq
†duvUv f‚wg n‡Z KZ D”PZvq _vK‡e?
K 10 m L 15m M 20 m N 25 m

3. cÖ_g †duvUv f‚wg‡Z covi gyn~‡Z© Z…Zxq
†duvUv I wØZxq †duvUvi †e‡Mi AbycvZ-
K 4 : 1 L 2 : 1 M 1 : 2 N 1 : 4

4. cqm‡bi Abycv‡Zi-
i. GKK †bB
ii. gvb - 1 n‡Z 0.5 Gi g‡a¨
iii. gvb wbw ©̀ó Dcv`v‡bi Rb¨ wbw`©ó
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

5. 20 watt ÿgZvi  k‡ãi  Drm  n‡Z 2 km

~̀‡i k‡ãi ZxeªZv n‡e-
K 3.98 ´ 10-7 Wm-2 L 1.59 ´ 10-6 Wm-2

 M 5.0 ´ 10-6 Wm-2 N 1.59 ´ 10-3 Wm-2

n wP‡Î GKwU avZe Zv‡ii Rb¨ ˆ`N©̈  cxob-
ˆ`N©̈  weK…wZ †jL †`Lv‡bv n‡jv :

O

3.6 ´ 1010

0.2 Š`NÆÅ weK‡wZ

4.8 ´ 1010

Š`NÆÅ cxob

(mnb mxgv)S(N
m-2

)

DÏxcK Abymv‡i  wb‡Pi  6  I  7  bs  cÖ‡kœi
DËi `vI :

6. ZviwUi Dcv`v‡bi Bqs Gi ¸Yv¼ KZ?
K 7.2 ´ 109 Nm-2 L 3.6 ´ 1010 Nm-2

 M 4.8 ´ 1010 Nm-2 N 1.8 ´ 1011 Nm-2

7. ZviwUi Dci cxob-
i. 4.8 ´ 1010 Nm-2 Gi †P‡q †ewk n‡j

ZviwU wQu‡o hv‡e
ii. 4.2 ´ 1010 Nm-2 n‡j ZviwUi ’̄vqx

weK…wZ n‡e
iii. 3.6 ´ 1010 Nm-2 Gi  †P‡q  Kg  n‡j

†Kv‡bv weK…wZ NU‡e bv
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

8. mij Qw›`Z ¯ú›`‡b MwZkxj GKwU KYvi
miY ebvg mgq †jLwPÎ †`Lv‡bv n‡jv :

O

A
A

miY (x)

mgq (t)

 KYvwUi Avw` `kv KZ?

K p L
p
2 M

p
4 N 0

n wb‡Pi DÏxcKwU co Ges 9 I 10 bs
cÖ‡kœi DËi `vI :

 †Kv‡bv MÖ‡ni AxfKl©RwbZ Z¡iY 1
5 g Ges

e v̈mva© 14 R| GLv‡b, g c„w_exi AwfKl©RwYZ

Z¡iY Ges R c„w_exi e¨vmva©|
9. MÖnwUi gyw³‡eM KZ?

K 0.56 km s-1 L 0.74 km s-1

 M 2.50 km s-1 N 5.60 km s-1

10. c„w_ex n‡Z 588 N IR‡bi  GKwU  e ‘̄  H
MÖ‡n wb‡q †M‡j e ‘̄wU KZ IRb nviv‡e?
K 60.0 N L 117.6 N

 M 470.4 N N 528.0 N
11. M¨v‡mi  AYy̧ ‡jvi  g~j  Mo  eM©  †eM Crms

Ges cig ZvcgvÎv T n‡j wb‡Pi †KvbwU
mwVK?
K Crms µ T L Crms µ T

 M Crms µ
1
T N Crms µ

1
T

12. kw³i gvÎv n‡jv-
K MLT-2 L ML-2T2

 M ML-2T N ML2T-2

13. wb‡Pi †KvbwU jw¤̂K Zi½?
K †eZvi Zi½ L w¯úÖs Gi Zi½

 M kã Zi½ N Uvbv Zv‡ii Zi½
14. f‚w ’̄i DcMÖ‡ni †ÿ‡Î-

i. Gi Kÿc_ c„w_exi wbiÿxq Z‡j Aew¯’Z
ii. cwðg w`K †_‡K c~e©w`‡K AveZ©b K‡i
iii. c„w_exi gyw³‡e‡Mi mgvb †e‡M AveZ©b K‡i
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii M ii I iii N i, ii I iii
15. 20 kg f‡ii GKwU w ’̄i e ‘̄‡K Nl©Ynxb

Z‡ji Dci w`‡q 10 m s-1 †e‡M MwZkxj
Ki‡Z K…ZKvR KZ?
K 200 J L 1000 J

 M 2000 J N 4000 J

16. wPÎvbyhvqx
®
Q  Gi Dci

®
P

Gi Awf‡ÿc KZ?

®
P

q
®
Q

K

®
P .

®
Q

Q L

®
P ´

®
Q

Q

 M

®
P .

®
Q

P N

®
P ´

®
Q

P

n wb‡Pi  DÏxcKwU  co  Ges  17  I  18bs
cÖ‡kœi DËi `vI :
1500 kg f‡ii  GKwU  Mvwo 400 N Nl©Y
ejhy³ †mvRv iv̄ Ívq 5 m s-2 mgZ¡i‡Y P‡j|

17. Mvwoi BwÄb KZ…©K cÖhy³ ej-
K 0.4 KN L 7.1 KN

 M 7.5 KN N 7.9 KN
18. DÏxc‡Ki  MvwowU  hw`  Z¡i‡Y  bv  P‡j  aªæe

†e‡M  P‡j  Z‡e  BwÄb  KZ…©K  cÖhy³  ej
ebvg mgq †jLwPÎ n‡e-

K
O t

F(KN)

t (mgq)

0.4  L
O t

F(KN)

t (mgq)

0.4

 M
O t

F(KN)

t (mgq)

0.4 N
O t

F(KN)

t (mgq)

0.4

19. ˆiwLK †eM I †KŠwYK †e‡Mi g‡a¨ m¤úK© n‡jv-
K

®
w =

®
v ´

®
r  L

®
v =

®
w .

®
r

 M
®
w =

®
v .

®
r  N

®
v =

®
w ´

®
r

20. †`vjK Nwo-
i. cvnv‡oi Dci ax‡i P‡j
ii. welye AÂj †_‡K †giæ AÂ‡j wb‡j

GwU ax‡i P‡j
iii. MÖx®§Kv‡ji †P‡q kxZKv‡j ª̀æZ P‡j
wb‡Pi †KvbwU mwVK?

 K i I ii L ii I iii M i I iii N i, ii I iii
21. e‡ji Nv‡Zi GKK n‡jv-

K kg m2 s-2 L kg m2 s-1

 M kg m s-2 N kg m s-1

22. m¤ú„³ ev‡®úi †ÿ‡Î-

i.
P1

r1T1
 =

P2

r2T2

ii. r
P = aªæeK, hLb T w ’̄i _v‡K

iii. GwU e‡qj I Pvj©‡mi m~Î †g‡b P‡j
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii M ii I iii N i, ii I iii
23. Zi½ ˆ`N©̈ l n‡j x-Gi gvb KZ?

A Bx

K
3l
4 L

5l
4  M

7l
4 N

9l
4

24. wb‡Pi †KvbwU ch©‡eÿYRwbZ ÎæwU?
K k~b¨ ÎæwU L wcQU ÎæwU

 M j¤b̂ ÎæwU N †j‡fj ÎæwU
25. c„w_exc„‡ô l0 Aÿvs‡ki Rb¨ ‘g’ Gi mgxKiY

n‡e- [c„w_exi fi I e¨vmva© h_vµ‡g M I R]

K gl =
GM
R2 - w2 R cos2 l

 L gl =
GM
R2 - w2 R cos l

 M gl =
GM
R2 - w R cos2 l

 N gl =
GM
R2 - w R cos l

1 L 2 N 3 M 4 N 5 K 6 N 7 K 8 L 9 M 10 M 11 L 12 N 13 M

14 K 15 L 16 K 17 N 18 K 19 N 20 M 21 N 22 K 23 N 24 M 25 K
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G·K¬zwmf g‡Wj †U÷ : m„Rbkxj

1 G·K¬zwmf g‡Wj †U÷ 01 welq †KvW : 1 7 4
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }GKwU †¯‹jvi †ÿÎ j = 2x2y2z4

 Ges †f±i †ÿÎ F = x2yi - 2xyzj + 2yzk
K. mgZjxq †f±i wK? 1
L. Nl©Y ej msiÿYkxj bq †Kb? 2
M. DÏxc‡Ki †¯‹jvi †ÿ‡Îi div grad j wbY©q Ki| 3
N. (1, - 1, 1) we› ỳ‡Z Curl  F GKgvwÎK  n‡e  wK  bv  Zv

MvwYwZK we‡kølY K‡i gZvgZ `vI| 4
2 } wP‡Îi PQ GKwU miæ I mylg `Ð|

Gi  ˆ`N©̈  I  fi  h_vµ‡g 8  m I
2 kg| 'O' we›`ywU `‡Ûi ga¨we› ỳ|
AB, xy Ges CD h_vµ‡g
N~Y©bAÿ, †hLv‡b, PN = ON|

A X C

B Y D

QN OP

K. UK© wK? 1
L. N~Y©biZ GKwU e ‘̄i †KŠwYK †eM wØ¸Y n‡j H A‡ÿi

mv‡c‡ÿ Gi N~Y©bRwbZ MwZkw³ KZ¸Y n‡e? 2
M. xy A‡ÿi mv‡c‡ÿ `ÛwUi PµMwZi e¨vmva© wbY©q Ki| 3
N. DÏxc‡K DwjøwLZ †Kvb A‡ÿi mv‡c‡ÿ `ÛwU Nyiv‡bv

mnR n‡e Zv MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI| 4
3 }2000 kg f‡ii GKwU e ‘̄‡K K…wÎg DcMÖ‡n cwiYZ Kivi Rb¨

G‡K f‚-c„ô †_‡K 4 ´ 104 km D”PZvq wb‡q hvIqv n‡jv|
AZtci G‡Z cÖ‡qvRbxq MwZkw³ mieivn Kiv n‡jv|
c„w_exi fi 6 ´ 1024 kg Ges e¨vmva© 6.4 ´ 106 m|
K. cvwK©s Kÿc_ Kx? 1
L. `ywU mgf‡ii e ‘̄ w ’̄wZ ’̄vcK msN‡l©i mgq †eM wewbgq

K‡i- e¨vL¨v Ki| 2
M. K…wÎg DcMÖnwU‡K H D”PZvq wb‡Z K…ZKvR wbY©q Ki| 3
N. DcMÖnwU f‚w ’̄i n‡e Kx? MvwYwZK we‡køl‡Yi gva¨‡g

†`LvI| 4
4 } wP‡Îi cÖv‡mi wb‡ÿ‡ci 1s ci 'A' we› ỳ‡Z †eM 10 m s-1 |

G‡K 120 m DPz GKwU `vjv‡bi Qv` †_‡K wP‡Îi b¨vq wb‡ÿc
Kiv n‡jv| Aci GKwU e ‘̄ 'B' †K + x Aÿ eivei 10 m s-1

†e‡M wb‡ÿc Kiv n‡jv|

XA

+Y

-Y

+X
O 50°

120 m

K. ˆKwkK bj Kx? 1
L. cÖv‡mi MwZ wØgvwÎK- e¨vL¨v Ki| 2
M. 'A' e ‘̄wUi wb‡ÿcY †eM KZ? 3
N.  DwjøwLZ  e ‘̄Ø‡qi  †KvbwU  f‚wg‡Z  Av‡M  co‡e-

MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI| 4

5 }GKRb AvenvIqvwe` ï®‹ I wm³ evj¦ Av`ª©ZvgvcK
nvB‡MÖvwgUvi e¨envi K‡i XvKv I PÆMÖv‡gi Z_¨ †Kv‡bv
GKw`b GKB m‡gq wb¤œwjwLZ Q‡K †iKW© Ki‡jb :

’̄vb ïé ev‡j¦i
cvV (°C)

wm³ ev‡j¦i
cvV (°C)

evqyi ZvcgvÎvq
†Møwmqv‡ii Drcv`K

XvKv 32 23 1.63
PÆMÖvg 28 22 1.67

17 °C, 18 °C, 28 °C & 32 °C ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc
h_vµ‡g 14.56, 15.48, 28.35 & 35.36 mm cvi` Pvc|
K. kw³i mgwefvRb bxwZwU wee„Z Ki| 1
L. m¤ú„³ I Am¤ú„³ ev®úPv‡ci g‡a¨ cv_©K¨ wjL| 2
M. PÆMÖv‡gi wkwkiv¼ †ei Ki| 3
N. †Kvb AÂ‡ji gvbyl †ewk A¯̂w Í̄‡eva Ki‡eb? Av‡cwÿK

Av ª̀©Zvi wfwË‡Z †Zvgvi gZvgZ e¨³ Ki| 4
6 } 2000 kg f‡ii GKwU Mvwo f‚wgi mv‡_ 30° †Kv‡Y AvbZ GKwU

iv̄ Ív a‡i 16  m  s-1 †e‡M  wb‡P  bvgvi  mgq  Mvwoi  PvjK  †eªK
cÖ‡qvM Kivq MvwowU 40 m ~̀iZ¡ AwZµg Kivi ci †_‡g hvq|
K. cÖv‡mi cvjøv Kx? 1
L. GKwU e ‘̄i fi‡eM 200% e„w× Ki‡j Gi MwZkw³

KZ¸Y cwiewZ©Z n‡e? 2
M. MvwowUi AvbZ Z‡ji cÖwZwµqv wnmve Ki| 3
N. KvR kw³ Dccv`¨ cÖ‡qvM K‡i MvwowUi Ici MwZ

cÖwZ‡ivaKvix ej †ei Ki| 4
7 }1  m ˆ`‡N©̈ i  GKwU  w¯úÖs‡K GKwU  `„p  Aej¤b̂  †_‡K Szwj‡q

Gi Aci cÖv‡šÍ 200 g f‡ii GKwU  e ‘̄  Szwj‡q  †`qv  n‡jv|
G‡Z w¯úÖswUi ˆ`N©̈ 1.10 m n‡jv| AZtci e ‘̄wU‡K wb‡Pi
w`‡K 20 cm †U‡b †Q‡o †`Iqv n‡jv|
K. AMÖMvgx Zi½ Kx? 1
L.  Zi‡½i  we Í̄vi  wØ¸Y  I  K¤úv¼  A‡a©K  Kiv  n‡j  Gi

ZxeªZv †Kgb n‡e? 2
M. e ‘̄wUi m‡e©v”P MwZkw³ wbY©q Ki| 3
N. mvg¨ve ’̄vb n‡Z KZ `~‡i e ‘̄wUi wefe kw³ †gvU kw³i

A‡a©K n‡e? MvwYwZK we‡kølY Ki| 4
8 }103 kg/m3 Nb‡Z¡i 72 ´ 10-3 N  m c„ôUvb wewkó cvwb‡Z

0.2 mm e¨v‡mi  Kv‡Pi  ˆKwkKbj  Wzevb  n‡jv|  D³  cvwbi
10-4 m e¨v‡mi 1000wU cvwb we› ỳ‡K GKwÎZ K‡i GKwU eo
†duvUv ˆZwi Kiv n‡jv| eo †duvUv‡K 125wU †QvU †duvUvq †¯úÖ
Kiv n‡jv|
K. msbg¨Zv wK? 1
L. ˆKwkK b‡j Zi‡ji Aebgb ev EaŸ©v‡ivnY nq †Kb? 2
M. cvwb we› ỳ ms‡hvR‡bi Rb¨ cÖ‡qvRbxq kw³i gvb wbY©q

Ki| 3
N.  cvwb  we› ỳ  ms‡hvR‡bi  ev  wefvR‡bi  †Kvb  †ÿ‡Î  kw³

†ewk wbY©q Ki| 4
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2 G·K¬zwmf g‡Wj †U÷ 02 welq †KvW : 1 7 4
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } ®
Q = 2

^
i -

^
j + 2

^
k

®
P = -

^
i + 2

^
j + 2

^
k

K. †ÿÎ †f±i ej‡Z Kx eyS? 1
L. bvj †f±‡ii mywbw ©̀ó w`K †bB †Kb? 2
M. †f±i ỳwU Øviv MwVZ mvgvšÍwi‡Ki †ÿÎdj wbY©q Ki| 3

N. DÏxc‡Ki †f±iØ‡qi jwä
®
P Gi mv‡_ 35° †KvY Drcbœ

Ki‡j †f±iØ‡qi ga¨eZx© †KvY 80° Gi  mgvb  n‡e
wK bv? MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI| 4

2 }GKwU wcP Xvjv c‡_ Pvi PvKvi †Nvovi Mvox Pjvi mgq †`Lv
†Mj †h, mvg‡bi PvKv `ywUi mshy³ N~Y©b `Ð 10 Nm UK© m„wó
K‡i, hvi 20% iv Í̄vi Nl©Y Gov‡Z e¨wqZ nq| Mvoxi
mvg‡bi cÖwZwU PvKvi fi 100 kg I e¨vm 2 m Ges wcQ‡bi
cÖwZwU PvKvi fi 120 kg I e¨vm 2.5 m|
K. †KŠwYK Z¡iY wK? 1
L. †RU wegvb A‡bK DPzu‡Z D‡o †Kb- e¨vL¨v Ki| 2
M. 2000 rad s-1 N~Y©b †eM AR©b Ki‡Z PvKvwUi KZ mgq

jvM‡e? 3
N. MvwYwZKfv‡e cÖgvY Ki †h, 3140 m c_  AwZµg

Ki‡Z mvg‡bi PvKv wcQ‡bi PvKv A‡cÿv 100 evi
†ewk Nyi‡e? 4

3 }f‚c„ô n‡Z wbw ©̀ó D”PZvq Abyf‚wgKfv‡e GKwU D‡ovRvnvR
PjwQj| nVvr D‡ovRvnv‡Ri D”PZv gvcK hš¿wU bó nIqvq
cvBjU weKífv‡e D”PZv wbY©‡qi Rb¨ w¯úÖs wbw³i mvnv‡h¨
1 kg f‡ii GKwU evULviv †g‡c 9.70 N IRb †c‡jb| c„w_exi
e¨vmva© 6400 km Ges AwfKl©R Z¡iY g = 9.8 m s-2|
K. gnvKlx©q wefe wK? 1
L. welyexq AÂj †_‡K †giæ AÂ‡ji w`‡K †M‡j

AwfKlx©q Z¡i‡Yi gvb e„w× cvq e¨vL¨v Ki| 2
M. D‡ovRvnvRwU KZ D”PZvq PjwQj? 3
N. D³ ’̄v‡b D‡ovRvnvRwU KZ †e‡M MwZkxj n‡j hvÎxiv

IRbnxbZv Abyfe Ki‡e| MvwYwZKfv‡e hvPvB Ki| 4
4 }100 kg f‡ii  GKwU  e ‘̄ Sliding rid Gi A we›`y  n‡Z

10 m s-1 †e‡M wP‡Î cÖ`wk©Z AuvKv euvKv c‡_ Pj‡Q| DE c‡_
evav`vbKvix ej (Nl©Y ej) 588 N|

A

B

C
D

E
3 m10 m

20 m

K. GK Ryj Kv‡K e‡j? 1
L. KvR-kw³ Dccv`¨ wee„wZ I e¨vL¨v Ki? 2
M. DÏxc‡Ki c‡_i A I B we› ỳ‡Z †gvU hvwš¿K kw³ wbY©q

Ki| 3
N. DE  =  50  m n‡j e ‘̄wU E we›`y‡Z  †cuŠQv‡e  wK  bv?

MvwYwZKfv‡e we‡kølY Ki| 4

5 }Zvwb¯‹v 5 cm Ges 2 cm e¨v‡mi  GKB  c`v‡_©i  `ywU  avZe
†MvjK wMømvwi‡bi g‡a¨ GKB mg‡q †Q‡o w`j| †MvjK `ywU
cÖvwšÍK †e‡M wMømvwi‡bi g‡a¨ cowQj| eo †MvjK cÖvwšÍK
†e‡M wMømvwi‡bi g‡a¨ 3 sec mg‡q 27 cm c_ AwZµg Kij|
avZe c`v‡_©i NbZ¡ 6 ´ 103 kg  m-3 I wMømvwi‡bi NbZ¡
1.25 ´ 103 kg m-3 Ges wMømvwi‡bi mv›`ªZv ¸Yv¼ 1.6 N m s-2

K. mv›`ªZv ej‡Z wK eyS? 1
L. euvK †bIqvi mgq GKwU iv Í̄vi cv‡k¦© mZ©KxKiY mvBb †ev‡W©

Mvwoi MwZ‡eM m‡e©v”P 40 km h-1 †jLv wQj- e¨vL¨v Ki| 2
M. eo †MvjKwU cÖvwšÍK †e‡M covi mgq Dnvi Dci cÖhy³

mv› ª̀ ej wbY©q Ki| 3
N. †MvjK `ywU GKB mg‡q †Q‡o w`‡j †Kvb †MvjK Av‡M

co‡e? MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI| 4
6 }ivRb 2 m ˆ`‡N©̈ i GKwU w¯úÖs‡K †Kv‡bv „̀p Aej¤^‡bi mv‡_

Szwj‡q w ‡̀q Gi wb‡P 100 gm fi hy³ Kij,  G‡Z w¯úÖs  Gi
ˆ`N©¨ n‡jv 2.98 m| ivRb fiwU‡K GKUz †U‡b †Q‡o w`j, G‡Z
fimn w¯úÖswU webv evavq ỳj‡Z jvM‡jv|
K. w¯úÖs aªæeK Kv‡K e‡j? 1
L.  welye  AÂj  †_‡K  †giæ  AÂ‡ji  w`‡K  †h‡Z  _vK‡j

AwfKl©R Z¡i‡Yi gvb µgvMZ evo‡Z _v‡K- e¨vL¨v Ki| 2
M. w¯úÖswUi K¤úv¼ wbY©q Ki| 3
N.  w¯úÖs‡K  †K‡U  A‡a©K  K‡i  GKB  fi  hy³  K‡i  Szjv‡j

w¯úÖs‡qi, w¯úÖs aªæe‡Ki gvb e„w× cv‡e wK bv MvwYwZKfv‡e
Dc ’̄vcb Ki| 4

7 }c`v_©weÁvb cixÿvMv‡i gybZvnv GKLÐ myZv Uvb Uvb K‡i
AMÖMvgx Zi½ m„wó K‡i, hvi mgxKiY y  =  0.9  sin

( )x
15 +

2t
0.3  GLv‡b x I y †mw›UwgUv‡i  cÖKvwkZ|  Aci

GKRb QvÎx p I q `ywU ’̄v‡b k‡ãi ZxeªZv †j‡fj cwigvc
K‡i 68 dB Ges 74 dB †cj|
K. GK †Wwm‡ej ej‡Z wK eyS? 1
L. Av‡jvK Zi‡½i †ÿ‡Î exU „̀wó‡MvPi nq bv †Kb?

e¨vL¨v Ki| 2
M. DÏxc‡Ki mgxKiY †_‡K Zi‡½i †eM wbb©q Ki| 3
N. DÏxc‡Ki ZxeªZvØ‡qi mw¤§wjZ ZxeªZv †j‡fj, p ’̄v‡b

k‡ãi ZxeªZv  †j‡fj A‡cÿv  KZ dB †ewk/Kg n‡e?
MvwYwZKfv‡e we‡kølY Ki| 4

8 }†Kv‡bv GKwU CNG M¨vm PvwjZ hvbevn‡bi 0.5 m3 AvqZ‡bi
wmwjÛv‡i 27 °C ZvcgvÎvq CNG M¨vm mieivn Kivq
wmwjÛv‡i M¨v‡mi Pvc 7.5 ´ 105 N m-2 n‡jv| hvbevnbwU 1
N›Uv Pjvi ci M¨v‡mi Pvc K‡g 6.25 ´ 105 N  m-2 n‡jv|
wmwjÛv‡ii mnbxq ZvcgvÎv 600 K|
K. M¨v‡mi ¯̂vaxbZvi gvÎv ej‡Z Kx eyS? 1
L. †Kv‡bv M¨vmxq wm‡÷‡gi kw³i mgwefvRb bxwZ e¨vL¨v Ki| 2
M. DÏxc‡Ki hvbevnbwU GK N›Uv Pj‡j wK cwigvY

R¡vjvwb M¨vm e¨en„Z n‡e wbY©q Ki| 3
N. hvbevnbwU GK N›Uv Pjvi ci Kx cwigvY R¡vjvwb D³

wmwjÛv‡i †bIqv hv‡e, hv‡Z wmwjÛvi we‡ùvwiZ bv nq?
MvwYwZKfv‡e we‡kølY Ki| 4
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3 G·K¬zwmf g‡Wj †U÷ 03 welq †KvW : 1 7 4
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }GKwU b`x 12 km PIov| G‡Z 7 km h-1 †e‡M †mÖvZ eB‡Q|
ỳwU †bŠKv †mÖv‡Zi mv‡_ h_vµ‡g 40° I 70° †Kv‡Y h_vµ‡g

10 km h-1 I 8 km h-1 †e‡M Aci cv‡o hvevi Rb¨ iIbv w`j|
K. †f±i ¸Yb Kv‡K e‡j? 1
L. cvwL evZv‡m D‡o mvg‡b hvq Kxfv‡e? †f±i †hvRb

bxwZ w`‡q e¨vL¨v Ki| 2
M.  hw`  b`x‡Z  †mÖvZ  bv  _v‡K  Z‡e 20 wgwbU ci †bŠKv

ỳwUi g‡a¨ ~̀iZ¡ KZ? 3
N.  †Kvb  †ÿ‡Î  †bŠKvwU  Av‡M  Aci  cv‡o  †cuŠQv‡e  Zv

MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4
2 }T-20 wµ‡KU g¨v‡Pi GK Bwbs‡m R‡qi Rb¨ †kl e‡j `iKvi

6 ivb| e¨vUm&g¨vb 45° †Kv‡Y 29 m s-1 †e‡M ej‡K AvNvZ
Kij| ÷ªvBwKs cÖvšÍ †_‡K evDÛvwi jvB‡bi ~̀iZ¡ 85 m,
wdìvi 82 m `~‡i  ùvwo‡q  wQj|  †m  ej  aivi  mgq 3  m
D”PZvq jvd w`‡Z cv‡i|
K. RoZvi åvgK Kv‡K e‡j? 1
L. RoZvi åvg‡Ki Zvrch© e¨vL¨v Ki| 2
M. 1 s ci KYvwUi †e‡Mi gvb wbY©q Ki| 3
N. g¨vPwUi djvdj MvwYwZKfv‡e we‡kølY Ki| 4

3 }GKRb Mvwoi PvjK Mvwoi PvKv Lvivc n‡j PvKv cwieZ©b
Kivi  Rb¨  †iÄ  w`‡q  R¨vK  ¯Œz‡K  Nyiv‡bvi  mgq  †Kvb  GK

gyn~‡Z© cÖhy³ ej‡K
®
F = (8

^
i  +  5

^
j - 5

^
k)  N Ges  N~Y©b  Aÿ

†_‡K e‡ji wµqv we›`yi `~iZ¡
®
r  =  (

^
i +

^
j -

^
k)  m w`‡q cÖKvk

Kiv nq| Mvwoi fi 2000 kg| NUbv ’̄‡j iv Í̄vi euv‡Ki
e¨vmva© 5  m Ges iv Í̄vi cÖ ’̄ 3  m|  iv Í̄vi  m‡e©v”P  Nl©Y  ej
4 N kg-1|
K. UK© Kx? 1
L. e¨vswKs-Gi cÖ‡qvRbxqZv e¨vL¨v Ki| 2
M. ¯ŒzwU‡K Nyiv‡bvi mgq cÖhy³ UK© KZ? 3
N. DÏxc‡Ki iv Í̄vwUi †fZ‡ii cÖvšÍ A‡cÿv evwn‡ii cÖvšÍ

KZ DuPz  n‡j MvwowU m¤¢ve¨ m‡e©v”P †e‡M wbivc‡` euvK
wb‡Z cvi‡e- Zv MvwYwZK we‡kølYmn gZvgZ `vI| 4

4 } wb‡Pi wP‡Î ỳwU †njvb Zj AC I BC Gi kxl©we›`y C Gi
Dfq cv‡k 2 kg f‡ii `ywU †jvnvi †Mvj‡Ki Ae ’̄vb †`Lv‡bv
n‡jv| AC Z‡ji ˆ`N©̈ 20 m|

A

C

D
B30° 45°

20 m

K. w¯úÖs aªæeK Kv‡K e‡j? 1
L. w¯úÖs-Gi wefe kw³ ebvg m¤úÖmviY †jLwP‡Îi cÖK…wZ

e¨vL¨v Ki| 2
M. C we› ỳ‡Z †MvjK ỳwUi †gvU kw³ wbY©q Ki| 3
N. DÏxc‡Ki †MvjK ỳwU‡K GKB mv‡_ gy³ Ki‡j GKB

mg‡q AB Abyf‚wgK Z‡j †cuŠQv‡e wKbv MvwYwZK
we‡køl‡Yi gva¨‡g gZvgZ `vI| 4

5 }`„p Aej¤^b n‡Z 1  m ˆ`‡N©̈ i GKB Dcv`v‡bi `ywU
Zv‡ii cÖ‡Z¨KwUi gy³ cÖv‡šÍ 0.05 kg fi Szjv‡bv n‡jv|
Zvi ỳwUi e¨vm h_vµ‡g 2 mm I 4 mm (Bqs Gi ¸Yv¼
= 2 ´ 1011 Nm-2)
K. mv› ª̀Zv Kv‡K e‡j? 1
L. e„wói †duvUv †MvjvKvi nq †Kb? 2
M. cÖ_g ZviwUi GKK AvqZ‡b wefekw³ wbY©q Ki| 3
N. fimn cÖ‡Z¨KwU Zvi‡K mij †`vjK evbv‡j †KvbwU

ax‡i Pj‡e?- MvwYwZK we‡kølYmn gZvgZ `vI| 4
6 }iZb K‡j‡Ri Mi‡gi QywU KvUv‡Z `v`vi evwo‡Z †eov‡Z

†M‡j avZe pendulum hy³ GKwU †`qvj Nwo †`L‡Z †cj,
hvi pendulumwU 1 s mg‡q evg  w`K †_‡K Wvb  w`‡K hvq|
NwowU‡K cvnv‡oi P‚ovq wb‡q †M‡j NÈvq 120 s mgq nvivj|
[c„w_exi e¨vmva© R = 6450 km, g = 9.8 m s-2]
K. we Í̄vi Kv‡K e‡j? 1
L. c„w_exi e¨vm eivei myo½ †K‡U G‡Z GKwU gv‡e©j

†d‡j w`‡j Zvi MwZ †Kgb n‡e? - e¨vL¨v Ki| 2
M. DÏxc‡Ki Av‡jv‡K cvnv‡oi D”PZv KZ? 3
N. NwowU‡K cvnv‡oi P‚ovq wb‡q hvIqvi c‡iI †`vjbKvj

AcwiewZ©Z ivL‡Z wK e¨e ’̄v wb‡Z n‡e? - MvwYwZK
we‡kølYmn gZvgZ `vI| 4

7 }P,  Q I R wZbU  myikjvKv  GKwU  wbw ©̀ó  gva¨‡g  ivLv
n‡jv| P myikjvKvi 8wU c~Y© Zi½‰`N©̈ Q myikjvKvi 5wU
c~Y©  Zi½‰`‡N©̈ i  mgvb|  Zv‡`i  g‡a¨  K¤úv‡¼i  cv_©K¨
60 Hz| wKš‘ R myikjvKv Øviv m„ó AMÖMvgx Zi‡½i mgxKiY

Y = 0.2 sin 2p( )100 t -
x
15  m|

K. ZxeªZv †j‡fj Kx? 1
L. k‡ãi ZxeªZv †j‡fj 95 dB ej‡Z Kx eyS? 2
M. DÏxc‡K P I Q myikjvKvi K¤úv¼ wbY©q Ki| 3
N.  D³  ’̄v‡bi  ga¨  w`‡q R myikjvKv Øviv m„ó AMÖMvgx

Zi‡½i Abyiƒc GKwU Zi½ wecixZ w`K †_‡K cvVv‡j
†h Zi‡½i m„wó n‡e Zvi MvwYwZK we‡kølY †`LvI| 4

8 }A ’̄v‡bi  GKwU  n«‡`i  Zj‡`k n‡Z GKwU  evqy  eỳ eỳ  cvwbi
DcwiZ‡j Avmvq ey`ey‡`i e¨vmva© wØ¸Y nq| n«`wU‡Z
evqygÐ‡ji Pvc 105 Pa, evqyi ZvcgvÎv 18.6 °C Ges
Av‡cwÿK Av ª̀©Zv 52.4%|  Ab¨  †Kv‡bv  w`b B ’̄v‡bi Rb¨
GKwU  Ab¨  GKwU  n«‡`  evqyi  ZvcgvÎv A ’̄v‡bi n«‡`i mgvb
Ges wkwkiv¼ 7.4 °C| 7 °C,  8 °C, 18 °C I 19 °C
ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc h_vµ‡g 7.5 ´ 10-3 m,
8.2 ´ 10-3 m, 15.6 ´ 10-3 m, 16.5 ´ 10-3 m cvi`|
K. Av‡cwÿK Av ª̀©Zv Kv‡K e‡j? 1
L. evqyi Av‡cwÿK Av ª̀©Zv 75% ej‡Z Kx eyS? 2
M. A ’̄v‡bi n«‡`i MfxiZv wbY©q Ki| 3
N.  DÏxc‡Ki  †Kvb  ’̄v‡b  GKRb  e¨w³  †ewk  ¯̂w ’̄‡eva

Ki‡e?- MvwYwZKfv‡e we‡kølY Ki| 4
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4 G·K¬zwmf g‡Wj †U÷ 04 welq †KvW : 1 7 4
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } ỳwU †f±i ivwk h_vµ‡g
�
A = 2

^
i -

^
j + 3

^
k Ges

�
B =

^
i + 2

^
j - 4

^
k

GKwU †f±i‡ÿÎ
�
P = (6x2y - z3)

^
i + 2 x3^

j - 3 xz2 ^
k|

K. hvwš¿K kw³i wbZ¨Zvi m~ÎwU †jL| 1
L. iv Í̄vq wc‡Pi †ÿ‡Î jb †ivjvi Uvbv bvwK †Vjv

Dc‡hvMx? e¨vL¨v Ki| 2

M. DÏxcK Abymv‡i cÖgvY Ki :
�
A ´

�
B ¹

�
B ´

�
A 3

N. DÏxc‡Ki
�
P  †f±i‡ÿÎwU mwjbqWvj bvwK AN~Y©bkxj?

MvwYwZK e¨vL¨v `vI| 4
2 } wPÎwU ch©‡eÿY Ki Ges cÖkœ̧ ‡jvi DËi `vI :

A

B

10 m

O 30°
60°
P Q
40 m s–1

30 m s–1

K. Abyf‚wgK cvjøv Kx? 1
L.  mg‡KŠwYK  †e‡M  N~Y©biZ  e ‘̄i  ˆiwLK  †eM  Amg  nq

†Kb? e¨vL¨v Ki| 2
M. 2 sec ci P e ‘̄i †eM wbY©q Ki| 3
N. wP‡Îi †Kvb e¯‘wU AB †`Iqvj‡K Av‡M AvNvZ Ki‡e?

MvwYwZK e¨vL¨v `vI| 4
3 }Øv`k †kÖwYi QvÎ Zcy 2 kg fi, 20 cm `xN©  Ges 12 cm

cÖ ’̄wewkó GKwU `Ð‡K fvi‡K› ª̀Mvgx †h‡Kv‡bv A‡ÿi mv‡c‡ÿ
Nyiv‡”Q| Aciw`‡K Acy GKwU Mvwo‡K m‡e©v”P 48 km h–1

†e‡M wbivc‡` GKwU euvKv iv Í̄vi Ici w`‡q Pvjv‡”Q| iv Í̄vwUi
euv‡Ki e¨vmva© 200 m Ges iv Í̄vi ỳÕcÖv‡šÍi ˆ`N©̈ 10 m|
K. e‡ji NvZ Kx? 1
L. evqyk~b¨ ’̄v‡b i‡KU Do‡Z cvi‡jI †nwj±vi Do‡Z

cv‡i bv- e¨vL¨v Ki| 2
M. DÏxc‡Ki `ÐwUi RoZvi åvgK wbY©q Ki| 3
N. DcwiD³ iv Í̄vq Acy 54 km h–1 †e‡M Mvwo Pvjv‡j

iv Í̄vi DuPz cÖv‡šÍi D”PZvi Kxiƒc cwieZ©b Ki‡Z n‡e?
MvwYwZKfv‡e we‡kølY Ki| 4

4 } wPÎwU ch©‡eÿY Ki Ges cÖkœ̧ ‡jvi DËi `vI :

RO

c„w_ex
K…wÎg DcMÖn

4500 km

R = 6400 km
G = 6.673 ´ 10-11 Nm2 kg–2

M = 6 ´ 1024 kg

K. gyw³ †eM Kx? 1
L. c„w_ex I g½j MÖ‡n mgvbmsL¨K w`‡b eQi nq bv †Kb?

e¨vL¨v Ki| 2

M. D³ K…wÎg DcMÖ‡ni †eM wbY©q Ki| 3
N. D”PZvi Kxiƒc cwieZ©b Ki‡j DÏxc‡Ki DcMÖnwU f‚-

w ’̄i DcMÖn n‡e? MvwYwZK gZvgZ `vI| 4
5 }GKwU mij‡`vj‡Ki †`vjbKvj 1.65 sec| AwfKl©R Z¡iY

9.75 m s–2 Ges c„w_exi e¨vmva© 6420 km. †`vjKwU‡K 2 km

D”PZvwewkó GKwU cvnv‡oi Pu~ovq †bIqv n‡jv|
K. KvwjK ch©vq Kv‡K e‡j? 1
L.  gnvKl©xq wefe me©̀ v FYvZ¥K †Kb? e¨vL¨v Ki| 2
M. DcwiD³ †`vjKwUi Kvh©Kix ˆ`N©¨ 50% e„w× Ki‡j

†`vjbKvj KZ n‡e wbY©q Ki| 3
N. †`vjKwU cvnv‡oi Pu~ovq †m‡KÛ †`vjK wn‡m‡e AvPiY

Ki‡e Kx? MvwYwZKfv‡e we‡kølY Ki| 4
6 }A I B ỳwU avZe Zvi| Zv‡`i ˆ`N©̈  h_vµ‡g  2 m Ges 2.02 m

Ges Zv‡`i e¨vm  2 mm Ges 5 mm. Zvi `ywU‡Z mgvb f‡ii
e ‘̄ Szjv‡j A Zv‡ii cÖmviY B Zvi A‡cÿv wØ¸Y nq|
A Zv‡ii cqm‡bi AbycvZ 0.4|
K. û‡Ki m~ÎwU †jL? 1
L. e„wói †duvUv aªæe †e‡M cwZZ nIqvi KviY e¨vL¨v Ki|  2
M. A Zv‡ii  ˆ`N©̈ 10% e„w×  Ki‡j  e¨vmva©  KZUzKz  n«vm

cv‡e wbY©q Ki| 3
N. DÏxc‡Ki †Kvb ZviwU †ewk w ’̄wZ ’̄vcK? MvwYwZKfv‡e

gZvgZ `vI| 4
7 }GKwU †kÖwYK‡ÿ k‡ãi ZxeªZv 10-7 Wm–2| †kÖwYK‡ÿ 70 cm

Ges 80 cm ˆ`‡N©̈ i  `ywU  Zvi  Szjv‡bv  Av‡Q|  Zvi  ỳwUi  fi
h_vµ‡g 5 gm Ges 6 gm| Zvi ỳwU‡Z h_vµ‡g 100 N Ges
120 N Uvb cÖ‡qvM K‡i K¤úb m„wó Kiv n‡jv|
K. mȳ ú›` we› ỳ Kv‡K e‡j? 1
L. g‡bi cÖkvwšÍi Rb¨ kÖæwZgayi k‡ãi cÖfve e¨vL¨v Ki|  2

M. DÏxc‡K †kÖwYK‡ÿi ZxeªZv wZb¸Y n‡j ZxeªZv †j‡fj
wbY©q Ki| 3

N. Zvi ỳwUi K¤ú‡bi d‡j exU †kvbv hv‡e Kx? MvwYwZK

e¨vL¨v `vI| 4
8 }cÖv_wgK Ae ’̄vq GKwU M¨v‡mi Pvc 202650 Pa, AvqZb 1.66 m3

Ges ZvcgvÎv 27 °C| cieZ©x Ae ’̄vq D³ M¨v‡mi Pvc
303975 Pa, AvqZb 1.24 m3 Ges ZvcgvÎv 66 °C|
K. ¯̂vaxbZvi gvÎv Kv‡K e‡j? 1
L. Av‡cwÿK Av ª̀©Zv 60% ej‡Z Kx †evSvq? e¨vL¨v Ki| 2
M. cÖv_wgK Ae ’̄vq M¨vmwUi MwZkw³ wbY©q Ki| 3
N. M¨vmwU Av`k© M¨vm n‡e wK? MvwYwZK e¨vL¨v `vI| 4
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5 G·K¬zwmf g‡Wj †U÷ 05 welq †KvW : 1 7 4
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb cÖ_g cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }
®
A = 2

^
i +

^
j -

^
k;

®
B = 3

^
i - 2

^
j + 4

^
k Ges

®
C =

^
i - 3

^
j + 5

^
k

K. mwVK †f±i Kv‡K e‡j? 1
L. Uªwj e¨v‡Mi nvZj j¤v̂ ivLv nq †Kb? e¨vL¨v Ki| 2

M.
®
C †f±i Ges X-A‡ÿi ga¨eZ©x †KvY wbY©q Ki| 3

N.
®
A ´

®
B  †f±iwU

®
A +

®
B  Gi  Dci  j¤f̂v‡e  Aew ’̄Z-

MvwYwZK we‡køl‡Yi gva¨‡g Gi mZ¨Zv hvPvB Ki| 4
2 } †Mvj‡cv÷ †_‡K 30 m ~̀‡i `uvwo‡q w¯Œw Í̄qv‡bv †ivbvj‡`v

23 m s-1 †e‡M Ges f‚wgi mv‡_ 24° †Kv‡Y GKwU dzUej‡K
wKK Ki‡jv, †Mvj †cv÷wUi D”PZv 4 m|

30 m24°

K. ZvrÿwYK †eM Kv‡K e‡j? 1
L. evqycÖevn bv _vK‡jI GKRb MwZkxj mvB‡Kj Av‡ivnx

evZv‡mi SvcUv Abyfe K‡ib †Kb? e¨vL¨v Ki| 2
M. 1.5 s ci dzUejwUi †e‡Mi gvb wbY©q Ki| 3
N. †ivbvj‡`v †MvjwU Ki‡Z mdj n‡e Kx? MvwYwZK

we‡køl‡Yi gva¨‡g Gi mZ¨Zv hvPvB Ki| 4
3 }XvKv-PÆMÖvg gnvmo‡Ki GKwU iv Í̄vi †Kv‡bv GK euv‡Ki

e¨vmva© 50 m Ges iv Í̄vi Dfq cv‡ki D”PZvi cv_©K¨ 0.5 m|
iv Í̄vi cȪ ’ 5 m|
K. UK© Kv‡K e‡j? 1
L. ÒRoZvi åvgK 50 kg m2Ó ej‡Z Kx †evSvq? 2
M. DwjøwLZ ’̄v‡b iv Í̄vi e¨vswKs †KvY wbY©q Ki| 3
N. DÏxc‡Ki iv Í̄vq 108 km h-1 †e‡M GKwU Mvwo wbivc‡`

Pvjv‡bv m¤¢e wK bv- MvwYwZKfv‡e we‡kølY Ki| 4
4 } wP‡Î c„w_ex MÖnwU‡K †`Lv‡bv n‡q‡Q| O c„w_exi †K›`ª, A

we› ỳwU c„w_exi evB‡i, B we›`ywU  c„w_exi  Af¨šÍ‡i  Ges C
we›`ywU c„w_exi 45° Aÿvs‡k  Aew ’̄Z|  c„w_ex  c„ô  †_‡K A
we›`ywUi D”PZv 3.2 ´ 106 m Ges c„w_ex c„ô †_‡K B we›`ywUi
MfxiZv 3.2 ´ 106 m| c„w_exi e¨vmva©, R = 6.4 ´ 106 m Ges
f‚c„‡ô AwfKl©R Z¡iY, g = 9.8 m s-2|

A

B

O

C

K. gnvKl©xq wefe Kv‡K e‡j? 1
L.  c„w_exi  AvK…wZ  AwfKl©R  Z¡i‡Yi  gv‡bi  Dci  †Kv‡bv

cÖfve †d‡j Kx? e¨vL¨v Ki| 2
M. C we› ỳwU‡Z AwfKl©R Z¡i‡Yi gvb wbY©q Ki| 3
N. A Ges B we›`ywUi  g‡a¨  †KvbwU‡Z  AwfKl©R  Z¡i‡Yi

gvb †ewk n‡e? †Zvgvi DË‡ii MvwYwZK cÖgvY `vI| 4

5 }XvKv AvenvIqv Awd‡m ï®‹ I wm³ ev‡j¦i cvV h_vµ‡g 30 °C
Ges 28 °C cvIqv †Mj| H w`b Lyjbvi Av‡cwÿK Av ª̀©Zv wQj
60%| 26 °C, 28 °C Ges 30 °C ZvcgvÎvq m¤ú„³ ev®úPvc
h_vµ‡g 25 ´ 10-3 m, 28.45 ´ 10-3 m Ges 31.85 ´ 10-3 m
cvi` Pvc| 30 °C ZvcgvÎvq †MøBmv‡ii Drcv`K 1.65|
K. ¯̂vaxbZvi gvÎv Kv‡K e‡j? 1
L. e‡q‡ji m~ÎwU e¨vL¨v Ki| 2
M. Hw`b XvKvi wkwkiv¼ wbY©q Ki| 3
N.  XvKv  Ges  Lyjbvi  g‡a¨  †Kv_vq  †fRv  Kvco  `ªæZ

ïKv‡e? MvwYwZK we‡kølY Ki| 4
6 } wbiv Zv‡`i wUwf‡Z evsjv‡`k ebvg fviZ Gi ga¨Kvi GKwU

wµ‡KU g¨vP †`LwQj| ZLb wUwfi k‡ãi ZxeªZv wQj
1 ´ 10-6 Wm-2| nVvr wbivi †evb Avwmqv †eøÛvi †gwkb Pvjy
Kij hvi ZxeªZv †j‡fj wQj 85 dB| Gevi wbiv wUwfi mvDÛ
evwo‡q w`j hvi ZxeªZv †j‡fj 78 dB|
K. exU Kv‡K e‡j? 1
L. mKj nvi‡gvwbK Dcmyi wKš‘ mKj Dcmyi nvi‡gvwbK

bq- e¨vL¨v Ki| 2
M. wUwfi mvDÛ evov‡bvi Av‡M wUwfi k‡ãi ZxeªZv

†j‡fj wbY©q Ki| 3
N. DÏxc‡Ki †eøÛvi Pvjy Ae ’̄vq ZxeªZv †j‡fj A¯̂w Í̄Ki

n‡e wK bv? MvwYwZK we‡kølY Ki| 4
7 }X I Y ỳwU Zv‡ii wewfbœ ivwki gvb wb‡¤œi Q‡K cÖ`vb Kiv n‡jv|

Zvi ˆ`N©̈
L(m)

e¨vmva©
r(mm)

ej
F(N)

ˆ`N©¨ cÖmviY
1 (mm)

e¨v‡mi n«vm
d(mm)

X 0.80 0.5 5 7 0.005
Y 0.75 0.6 6 8 0.01

K. weK…wZ Kv‡K e‡j? 1
L. ˆKwkK b‡j cvwb Dc‡i I‡V Avi cvi` wb‡P bv‡g

†Kb? e¨vL¨v Ki| 2
M. X Zv‡ii cqm‡bi AbycvZ wbY©q Ki| 3
N. X I Y `ywU  Zv‡ii  g‡a¨  †KvbwU  †ewk  w ’̄wZ ’̄vcK?

MvwYwZK we‡kølY Ki| 4
8 } wP‡Î  GKwU  †m‡KÛ  †`vjK  mij  †`vjb  MwZ‡Z  ỳj‡Q|  hvi

we Í̄vi PB| 0.2 kg f‡ii e‡ei ỳwU Ae ’̄vb †`Lv‡bv n‡q‡Q|
GLv‡b, PB  =  0.6  m,  OA  =  OB  =  1  m|  c„w_exi  fi  I
e¨vmva© h_vµ‡g P‡› ª̀i fi I e¨vmv‡a©i 81 ¸Y Ges 4 ¸Y|

O

P B

A

K. 1 W ÿgZv Kv‡K e‡j? 1
L. AwfKl© ej msiÿYkxj ej- e¨vL¨v Ki| 2
M. A we› ỳ‡Z eewUi †eM wbY©q Ki| 3
N.  †`vjKwU‡K  P‡› ª̀  wb‡q  †M‡j  Gi  †`vjbKv‡ji  †Kv‡bv

cwieZ©b n‡e Kx? MvwYwZK we‡kølY Ki| 4
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G·K¬zwmf g‡Wj †U÷ I DËigvjv : eûwbe©vPwb

6 G·K¬zwmf g‡Wj †U÷ 06 welq †KvW : 1 7 4

mgq : 25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. †ù‡ivwgUv‡ii wcP 1 mm Ges eµvKvi
†¯‹‡ji fvM msL¨v 100| †¯‹‡ivwgUv‡ii
mvnv‡h¨ me©wb¤œ KZ cwigvc Kiv hv‡e?
K 0.01 mm
L 0.04 mm
M 0.03 mm
N 0.05 mm

2. †Kvb ỳwUi gvÎv GKB?
K F, S
L w, t
M v, a
N v, w

3. GKwU kã evqy‡Z 4s G 1400 m †h‡Z
cv‡i| kã Zi½wUi ch©vqKvj 0.05 s n‡j
Gi Zi½‰`N©̈  KZ?
K 17.5 m
L 1.75 m
M 175 m
N 0.175 m

4. GKwU k‡ãi Drm †_‡K 0.1 km ~̀‡ii
†Kvb  ’̄v‡b  H  k‡ãi  ZxeªZv  cwigvc  Kiv
n‡jv 5.5 ´ 10-4 Wm-2| Dr‡m kãwUi
ÿgZv KZ wQj?
K 96 W
L 70 W
M 69 W
N 100 W

5. |A ´ B| = A × B n‡j †f±i ỳwUi ga¨eZx©
†KvY KZ?

K
p
4 L

p
2

M p N 2p
6. GKwU e› ỳK n‡Z wbM©Z ¸wj †`qv‡j 6 cm

cÖ‡e‡ki ci †eM A‡a©K n‡q hvq| ¸wjwU
Avi KZ ~̀iZ¡ AwZµg Ki‡Z cvi‡e?
K 1 cm L 2 cm
M 0.5 cm N 0.25 cm

7. 2 kg f‡ii  †Kvb  e ‘̄i  Dci  KZ  wbDUb
ej cÖ‡qvM Ki‡j e ‘̄wU 3  m  s-2 wb¤œgyLx
Z¡iY m„wó Ki‡e?
K 10 N L 20 N
M 15 N N 14 N

8. mylg e„Ëxq MwZi ˆewkó¨ †KvbwU?
K GwU ˆiwLK MwZ
L GwU ¯ú›`b MwZ
M Gi ¯úk©xq Z¡iY _v‡K
N †KŠwYK Z¡iY k~b¨

9. wbDU‡bi 2q m~Î n‡Z wK Rvbv hvq?
i. e‡ji GKK
ii. e‡ji AwfgyL
iii. e‡ji wbi‡cÿ bxwZ

 wb‡Pi †KvbwU mwVK?
K i L ii
M i I ii N i, ii I iii

10. js  Rv‡¤úi  mgq  A¨v_‡jUMY  †`Š‡o
Av‡mb †Kb?
K MwZ RoZv e„w×i Rb¨
L †ewk ej cÖ‡qv‡Mi Rb¨
M KvR Kg Kivi Rb¨
N mywbw ©̀ó †Kv‡bv KviY †bB

11. fi‡e‡Mi wbZ¨Zv m~‡Îi aviYv wbDU‡bi
†Kvb m~Î n‡Z cvIqv hvq?
K 1g m~Î L 3q m~Î
M 2q m~Î N gnvKl© m~Î

12. e„ËvKvi MwZi †ÿ‡Î w Gi w`K n‡jv-
K e¨vmva© †f±i eivei
L ˆiwLK †eM eivei
M N~Y©b Aÿ eivei
N †Kv‡bv w`‡K bq

13. w¯úÖs aªæe‡Ki gvb †KvbwUi Dci wbf©i
K‡i bv?
K w¯úÖs Gi ˆ`N©̈
L c`v‡_©i w ’̄wZ ’̄vcKZv
M w¯úÖs Gi R¨vwgwZK MVb
N w¯úÖs Gi fi

14. t Gi  Kvi‡Y  PvKv n evi  Nyi‡j  K…ZKvR
KZ?

K 2ptn L
2p
tn

M
tn
2p N

t
2pn

15. LwbR  m¤ú`  A‡š^l‡Y  †h  DcMÖn  e¨en„Z
nq Zvi bvg-
K f‚w ’̄i DcMÖn
L †cvjvi DcMÖn
M †hvMv‡hvM DcMÖn
N me¸‡jv

16. c„w_exi NbZ¡ KZ?
K 5.96 ´ 10-3 kg m-3

L 5.96 ´ 10-3 kg m-3

M 5.5 ´ 103 kg m-3

N 5.0 ´ 10-3 kg m-3

17. †Kcjv‡ii 2q m~Î †Kvb m~Î Øviv cÖgvwYZ?
K KvR kw³ Dccv`¨
L ˆiwLK †eM wbZ¨Zv m~Î
M †KŠwYK fi‡eM wbZ¨Zv m~Î
N me¸‡jv

18. f‚-c„‡ô GKRb †jvK jvd w`‡q 1 m DV‡Z
cv‡i| wZwb P‡› ª̀i c„‡ô KZUzKz DV‡Z
cvi‡eb?
K 2 m L 4 m
M 6 m N 12 m

19. STP †Z  Aw·‡Rb  I  nvB‡Wªv‡Rb  Gi
RMS †e‡Mi AbycvZ KZ?
K 1:4 L 4:1
M 1:2 N 2:1

20. wcZ‡ji Zv‡ii ZvcgvÎv evov‡j Bqs Gi
¸Yv¼-
K n«vm cv‡e
L e„w× cv‡e
M cÖ_‡g evo‡e I c‡i Kg‡e
N AcwiewZ©Z _v‡K

21. cvwbi DcwiZ‡j _vKv 3 cm j¤̂v myB‡K
†U‡b Zzj‡Z KZ ej cÖ‡qvM Ki‡Z n‡e?
K 4.9 ´ 10-3 N
L 4.32 ´ 10-3 N
M 2.16 ´ 10-3 N
N 3.3 ´ 10-3 N

22. cÖZ¨qbx ej wK bv‡g cwiwPZ?
K gnvKlx©q ej
L w ’̄wZ ’̄vcK ej
M Kzj¤̂ ej
N mv› ª̀ ej

23. gnvKlx©q wefe kw³ I D”PZvi †jLwP‡Îi
Xvj Kx wb‡ ©̀k K‡i?
K Awflx©q ej L cÖZ¨qbx ej
M Kzj¤̂ ej N mv› ª̀ ej

24. MÖx®§Kv‡j †`vjK Nwoi †ÿ‡Î †KvbwU wVK?
K ax‡i P‡j
L ª̀æZ P‡j
M AcwiewZ©Z _v‡K
N ÿz ª̀ cwieZ©b n‡e

25. evqy gva¨‡gi „̀pZvi ¸Yv¼ KZ?
K k~b¨
L 2 Gi †P‡q Kg
M 1 Gi †P‡q †ewk
N Amxg

1 K 2 L 3 K 4 M 5 K 6 L 7 N 8 N 9 N 10 K 11 L 12 L 13 K

14 K 15 L 16 M 17 N 18 M 19 K 20 N 21 L 22 L 23 K 24 K 25 K
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7 G·K¬zwmf g‡Wj †U÷ 07 welq †KvW : 1 7 4

mgq : 25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. †gŠwjK GKK n‡jv-
i. wgUvi I †Kjwfb
ii. †m‡KÛ I A¨vw¤úqvi
iii. K¨v‡Ûjv I †gvj

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

2. cÖavb †¯‹j cvV M, fvwb©qvi cvV V Ges
fvwb©qvi aªæeK Vc n‡j ˆ`N©̈ L wbY©‡qi m~Î-
K L = M + Vc

L L = MV + Vc

M L = MVc + V
N L = M + V ´ Vc

3. †mÖvZhy³ b`x‡Z me©wb¤œ mg‡q Icv‡i
†h‡Z †mÖv‡Zi mv‡_ wKfv‡e †bŠKv Pvjbv
Ki‡Z n‡e?
K 45° L 60°
M 90° N 120°

4. �
A

1 30°

Y

X
2
3

y = 3

X Aÿ eivei
®
A Gi Dcvs‡ki gvb-

K
3
2 GKK L 3 GKK

M 3 3  GKK N 6 GKK

5. †f±i
®
V KLb mwjb‡qW n‡e?

K
®
Ñ ×

®
V = 0 L

®
Ñ ´

®
V = 0

M
®
Ñ

®
V = 0 N

®
Ñ ×

®
V ¹ 0

6. Q

mgq (t)
X

Y
P

mi
Y

s)

O

Dc‡ii wPÎwU miY (S) ebvg mgq (t)

†jLwPÎ wb‡ ©̀k K‡i| wP‡Î-
i. e ‘̄wUi †eM OP AÂ‡j aªæe Ges miY

e„w× cv‡”Q
ii. e¯‘wUi †eM PQ AÂ‡j k~b¨ Ges miY aªæeK
iii. e ‘̄wUi †eM QR AÂ‡j aªæe Ges miY

n«vm cv‡”Q
 wb‡Pi †KvbwU mwVK?

K i I ii L i I iii
M ii I iii N i, ii I iii

7. GKwU  †evgviæ  wegvb  f‚wg  n‡Z 490 m
D”PZvq f‚wgi mgvšÍiv‡j 120 m/s †e‡M
†evgv †d‡j ẁ j| f‚c„‡ôi Dci P GKwU
we›̀ y| †evgvwU KLb P we›̀ y‡Z AvNvZ nvb‡e?
K 0.24 s L 4.08 s
M 10 s N 29.38 s

n
v = 120 m/s

X

Y

490 m

O

P
8. †KŠwYK fi‡e‡Mi gvÎv mgxKiY †KvbwU?

K MLT–1 L ML2T0

M ML2T–1 N ML2T–2

9. mgAvqZ‡bi †jŠn †MvjK I †Uwbm e‡ji
fi‡eM mgvb n‡j-
K †jŠn †Mvj‡Ki MwZkw³ †ewk
L †Uwbm e‡ji MwZkw³ †ewk
M Df‡qi MwZkw³ mgvb
N MwZkw³i Dci fi‡e‡Mi †Kv‡bv cÖfve †bB

10. k~b¨  Kv‡Ri  Rb¨  cÖhy³  ej  I  mi‡Yi
ga¨eZ©x †KvY-
K 90° L 180°
M 360° N 0°

n wb‡Pi  DÏxcKwU  co  Ges  11  I  12bs
cÖ‡kœi DËi `vI :
GKwU e ‘̄ 20 m D”PZv †_‡K f‚wg‡Z coj
(g = 9.8 m/s2)

11. GwU KZ †e‡M f‚wg‡Z AvNvZ Ki‡e?
K 10.25 m/s L 19.79 m/s
M 199.54 m/s N 397.25 m/s

12. cošÍ  Ae ’̄vq  f‚wg  n‡Z 5  m DuPz‡Z
wefekw³ I MwZkw³i AbycvZ †KvbwU?
K 1 : 2 L 1 : 3
M 1 : 4 N 2 : 1

13. f‚-c„ô n‡Z h D”PZvq c„w_ex‡K cÖ`wÿYiZ
†Kv‡bv K…wÎg DcMÖ‡ni †eM-

K V =
GM

R + h L V =
GM

(R + h)2

M V =
GM2

R + h N V =
GM

R + h
14. g½j MÖ‡ni e¨vmva© I fi h_vµ‡g c„w_exi

e¨vmva© I f‡ii 0.532 ¸Y  I 0.11 ¸Y|
c„w_ex‡Z GKwU e¯‘i fi 5 kg n‡j g½j
MÖ‡n H e ‘̄i fi KZ n‡e?
K 15 kg L 49 kg
M 5 kg N 1.96 kg

15. 100 kg f‡ii GKwU ¸iæfvi e ‘̄i
fvi‡K›`ª n‡Z 10 m ~̀i‡Z¡ Aew ’̄Z †Kv‡bv
e ‘̄i gnvKl©xq wefe KZ?
K 6.67 ´ 10-11 J kg–1 L - 6.67 ´ 10-11 J kg–1

M 6.65 ´ 10-11 J kg–1 N - 6.63 ´ 10-11 J kg–1

16. Zi‡ji c„ôUvb wbf©i K‡i-
i. ˆKwkK b‡ji e¨vmva©
ii. mskw³ ej iii. Zi‡ji NbZ¡

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

17. ˆ`N©¨ weK…wZ ebvg cvk¦© weK…wZi †jLwP‡Îi
cÖK…wZ †KvbwU?
K L

M N

18. mv› ª̀Zvi ¸Yv‡¼i GKK †KvbwU?
K N m s–1 L N m–1 s
M N–1 m–1 s N N m–2 s

19. nvZNwoi wgwb‡Ui KvUvi K¤úv¼-
K 2.78 Hz L 2.78 ´ 10-1 Hz
M 2.78 ´ 10–2 Hz N 2.78 ´ 10-4 Hz

20. †m‡KÛ †`vj‡Ki ˆ`N©¨ AwfKl©R Z¡iY g Gi -
K eM©g~‡ji mgvbycvwZK
L mgvbycvwZK
M eM©g~‡ji e¨¯ÍvbycvwZK
N e¨ Í̄vbycvwZK

21.
Q

BA

P

 wP‡Î GKwU w ’̄i Zi‡½i P I Q ỳwU we› ỳi
Ae ’̄vb †`Lv‡bv n‡q‡Q| P I Q Gi
ga¨eZ©x ~̀iZ¡-

K l L
3 l
4 M

l
2 N

l
4

22. ZxeªZv †j‡fj n‡”Q-
K †Kv‡bv k‡ãi ZxeªZv I cÖgvY ZxeªZvi AbycvZ
L †Kv‡bv k‡ãi ZxeªZv I cÖgvY ZxeªZvi

Abycv‡Zi jMvwi`g
M cÖgvY ZxeªZv †_‡K 10 ¸Y ZxeªZv

wewkó kã
N Dc‡ii †Kv‡bvwUB bq

23. wb‡¤œi wP‡Î P-V wZbwU  †jLwPÎ  †`Iqv
n‡jv-
i.

V

P ii.

V

1
P

iii.

V

P

 e‡qj Gi m~‡Îi †ÿ‡Î †KvbwU mwVK?
K ii I iii L i I iii
M i I ii N i, ii I iii

24. GKwU evqy‡ivax cv‡Î Ave× M¨vm‡K 25 °C
†_‡K 90 °C G DËß Kiv n‡jv| M¨vmwUi
NbZ¡-
K mvgvb¨ evo‡e
L D‡jøL‡hvM¨ cwigvY evo‡e
M GKB _vK‡e N mvgvb¨ Kg‡e

25. evqyi Av‡cwÿK Av`ªZv Kg n‡j ev®úvqb n‡e-
K axi MwZ‡Z L `ªæZ MwZ‡Z
M Av‡Mi g‡ZvB N AwZ axi MwZ‡Z

1 N 2 N 3 N 4 M 5 K 6 N 7 M 8 M 9 L 10 K 11 L 12 L 13 N

14 M 15 L 16 M 17 K 18 N 19 N 20 L 21 L 22 L 23 M 24 M 25 L
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8 G·K¬zwmf g‡Wj †U÷ 08 welq †KvW : 1 7 4

mgq : 25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]
1. GKwU †Mvj‡Ki e¨vmva© d = (10 ± 0.1) cm

n‡j Gi AvqZ‡bi kZKiv ÎæwU KZ?
K 1% L 2% M 3% N 4%

2. M¨v‡mi MwZZ‡Ë¡i †ÿ‡Î-
i. P =

1
3 r-c2

ii. P =
3
2 E

iii. PV =
1
3 m N-c2

 wb‡Pi †KvbwU mwVK?
K i I ii L ii I iii
M i I iii N i, ii I iii

3. hw` f = x2 yz nq (1, - 1, 0) we› ỳ‡Z f Gi
†MÖwW‡q‡›Ui gvb KZ?
K 2 L 0 M - 1 N 1

4. †evëRg¨vb aªæeK, †gvjvi M¨vm aªæeK
Ges A¨v‡fv‡M‡Wªvi msL¨vi g‡a¨ mwVK
m¤úK© †KvbwU?

K N =
R
K L R =

K
N

M R =
N
K N N2 = RK

5. GKwU e ‘̄i mi‡Yi mgxKiY x  = t2 + 1
n‡j 2 sec c‡i †eM KZ?

K
2
5 5 m s–1 L

5
2 5 m s–1

M
3
5 5 m s–1 N

5
3 5 m s–1

6. GKwU AMÖMvgx Zi‡½i mgxKiY-
Y = 10 sin (100 pt - px) [Gm AvB GKK
aZ©e¨]

 Zi½wUi K¤úv¼ KZ?
K 500 Hz L 200 Hz
M 100 Hz N 50 Hz

7.
®
P ,

®
Q  I

®
R  gv‡bi wZbwU †f±i GKwU

wÎfz‡Ri wZbwU evû Øviv GKBµ‡g
wb‡`©wkZ n‡j wb‡Pi †KvbwU mwVK?
K

®
P +

®
Q -

®
R = 0 L

®
P -

®
Q -

®
R = 0

M
®
P -

®
Q +

®
R = 0 N

®
P +

®
Q +

®
R = 0

n wb‡Pi  DÏxcKwU  co  Ges  8  I  9  bs
cÖ‡kœi DËi `vI :
r e¨vmv‡a©i GKwU eỳ ey‡`i c„ôUvb T hvi
g‡a¨ P Pv‡ci evZvm Av‡Q| Gi g‡a¨
AviI evZvm cÖ‡ek Kiv‡bvi d‡j Gi
e¨vmva© nj 2 r

8. wØZxq eỳ ey‡`i †ÿ‡Î c„ôUvb KZ n‡e?
K T Gi †P‡q mvgvb¨ Kg
L T Gi mgvb
M T Gi †P‡q mvgvb¨ †ewk
N 2 T Gi mgvb

9. evZvm cÖ‡ek Kiv‡bvi Rb¨ K…ZKv‡Ri
cwigvY KZ?
K Tr2 L 2Tr2

M3 ´ 4 p Tr2 N 4Tr2

10. Puv‡`i c„‡ô †Kv‡bv e¯‘i gyw³‡e‡Mi gvb KZ?
K 11.2 km s–1 L 10.3 km s–1

M 4.3 km s–1 N 2.5 km s–1

11. †Kv‡bv wbw ©̀ó ’̄v‡b †m‡KÛ †`vj‡Ki †ÿ‡Î
aªæe _v‡K-
i. ch©vqKvj
ii. Kvh©Ki ˆ`N©̈
iii. K¤úv¼

 wb‡Pi †KvbwU mwVK?
K i L i I ii
M ii I iii N i, ii I iii

12. Ro gva¨gnxb †Kv‡bv ’̄v‡b 0 °C ZvcgvÎvq
k‡ãi †eM KZ n‡e?
K 0 m s–1

L 332 m s–1

M 350 m s–1

N 3 ´ 108 m s–1

13. cÖv‡mi wb‡ÿcY we›`y I cZb we›`yi
ga¨eZ©x ~̀iZ¡ n‡jv-
K miY L `~iZ¡
M cvjøv N Awf‡ÿc

14. †bŠKvi  ¸bUvbvi  †ÿ‡Î  iwk  hZ  j¤̂v  nq
¸Y Uvbv ZZ mnR nq KviY-
K cÖhy³ e‡ji Djø¤^ Dcvs‡ki gvb e„w× cvq
L cÖhy³ e‡ji Abyf‚wgK Dcvs‡ki gvb n«vm cvq
M cÖhy³ ej Ges Zx‡ii ga¨eZ©x †KvY n«vm cvq
N Dc‡ii †Kv‡bvwUB bq

15. GKwU e ‘̄‡K GKwU wbw`©ó †e‡M Lvov
Dc‡ii  w`‡K  wb‡ÿc  Kivi  ci  wd‡i
Av‡m| wb‡Pi †KvbwU mwVK †eM-mgq
†jLwPÎ wb‡ ©̀k K‡i?

K
mgq

†e
M

Y

X
L

mgq

†e
M

Y

X

M
mgq

†e
M

Y

X
N

mgq

†e
M

Y

X

n wb‡Pi  DÏxcKwU  co  Ges  16  I  17  bs
cÖ‡kœi DËi `vI :

 ỳwU e ‘̄i fi 2 kg Ges 4 kg| G‡`i †eM
h_vµ‡g 6 m s–1 Ges 4 m s–1|

16. cÖ_gwU 2 m  ~̀i‡Z¡ _vgv‡bv nj| Gi Z¡iY
KZ?
K - 9 m s–2

L - 1.5 m s–2

M 1.5 m s–2

N 9 m s–2

17. wØZxh e ‘̄‡K GKB ~̀i‡Z¡ _vgv‡Z KZ ej
jvM‡e?
K - 16 N L - 18 N
M - 20 N N - 22 N

18. mij Qw›`Z MwZ m¤úbœ KYvi MwZc‡_i
ga¨ Ae ’̄v‡b-
K †eM me©wb¤œ, miY m‡e©v”P
L †eM me©wb¤œ, miY me©wb¤œ
M †eM me©vwaK, miY me©vwaK
N †eM me©vwaK, miY me©wb¤œ

19. cvi` I Kv‡Pi ga¨Kvi ¯úk©‡KvY ¯’~j‡KvY
nq| KviY-
K ci` KvP‡K wfRvq e‡j
L cvi‡`i msmw³ ej cvi`- Kv‡Pi

AvmÄb e‡ji †P‡q †ewk e‡j
M cvi` Zij Ges KvP KwVb c`v_© e‡j
N cvi‡`i c„ôUvb †ewk e‡j|

n wb‡Pi  DÏxcKwU  co  Ges  20  I  21  bs
cÖ‡kœi DËi `vI :

A
30 m

1 kg

20. A Ae ’̄v‡b e ‘̄wUi †gvU kw³ KZ?
K 480 J L 490 J
M 500 J N 510 J

21. e ‘̄wU A Ae ’̄vb n‡Z wb‡P covi †ÿ‡Î-
K wefekw³ e„w× cv‡e
L MwZkw³ n«vm cv‡e
M wefekw³ I MwZkw³i †hvMdj me©̀ v

     aªæe _vK‡e
N †gvU kw³i cwieZ©b mg‡qi mgvbycvwZK n‡e

22.
t®y

X

Y

PQ

DÏxc‡Ki cÖ̀ wk©Z wP‡Î PQ Gi ˆ`N©̈  KZ?

K
l
4 L 3 l

4 M
5 l
4 N

6 l
4

23. e½eÜy m¨v‡UjvBU-1 Gi-
i. ch©vqKvj 24 h
ii. †eM 3.1 k m s–1

iii. D”PZv f‚-c„ô n‡Z 36000 km Dc‡i
 wb‡Pi †KvbwU mwVK?

K i L iii
M i I iii N i, ii I iii

24. ¯úk© †KvY 120° n‡j, ˆKwkK b‡j Zij-
i. Dc‡i DV‡e
ii. wb‡P bvg‡e
iii. DËj AvKvi aviY Ki‡e

 wb‡Pi †KvbwU mwVK?
K i L i I ii
M ii I iii N i, ii I iii

25. wZbwU ¯Œz M‡Ri jwNô MYb h_vµ‡g 0.02
mm, 0.01 mm, 0.002 mm, 0.001 mm|
¯Œz MRwUi g‡a¨ †KvbwU AwaKZi mwVK
gvb cÖ`vb Ki‡e?
K 1g wU L 2q wU
M 3q wU N 4 _© wU

1 M 2 M 3 N 4 K 5 K 6 N 7 N 8 N 9 M 10 N 11 N 12 K 13 M

14 M 15 L 16 K 17 K 18 N 19 L 20 L 21 M 22 N 23 N 24 M 25 N
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9 G·K¬zwmf g‡Wj †U÷ 09 welq †KvW : 1 7 4

mgq : 25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. U‡K©i gvÎv †KvbwU?
K MLT–2

L ML2T–2

M ML–1T–1

N ML–2T–2

2. w¯úÖs  aªæe‡Ki  GKK  I  gvÎvi  mv‡_  †Kvb
†fŠZ ivwkwUi wgj i‡q‡Q?
K KvR
L UK©
M Pvc
N c„ôUvb

3. KvR-kw³ Dccv‡`¨ K…ZKvR-
K e‡ji cv_©K¨
L Z¡i‡Yi cv_©K¨
M MwZkw³i cv_©K¨
N fi‡e‡Mi cv_©K¨

4. f‚-w ’̄i DcMÖ‡ni AveZ©bKvj KZ?
K GK eQi
L GK gvm
M GK w`b
N GK NÈv

5. e‡ji GKK †KvbwU?
K kg m s–1

L kg m2 s–1

M kg m s–2

N kg m2 s–2

6. GKwU mij †`vj‡Ki †`vjbKvj T = (2 ±
0.1) sec Ges Kvh©Kix ˆ`N©̈ L  =  (90  ±
0.05) cm| Zvn‡j AwfKl©R Z¡iY g
wbY©‡q ÎwUi nvi KZ?
K 1.1%
L 5.3%
M 10.05%
N 15.35%

7. wb‡Pi †KvbwU †gMv I gvB‡µvi Abycv‡Zi
mgvb?
K 10-12 L 10-6

M 106 N 1012

8. (
^
j ´

^
i) ´ (

^
j ´

^
k) = ?

K
^
i

L
^
j

M
^
k

N -
^
j

9. cÖwZwU 5 cm DuPz Ges 1 kg fiwewkó 10wU
BU‡K GKwUi Dci Av‡iKwU †i‡L Í̄¤¢
ˆZwi Ki‡Z K…ZKvR KZ?
K 4.9 J L 22.05 J
M 88.2 J N 124.8 J

n wb‡Pi DÏxc‡Ki Av‡jv‡K 10 I 11 bs
cÖ‡kœi DËi `vI :
Y

O

30°

v0 = 15 m s-1

X
Q

P

Rcv_i
10. OQ = KZ?

K 9.94 m L 9.95 m
 M 9.96 m N 9.97 m

11. DÏxc‡K cv_iwUi-
i.  P we›̀ y‡Z †cŠQ‡Z 0.765 sec mgq jv‡M
ii. OP Ges OQ Gi ˆ`N©̈  mgvb bq
iii. P we› ỳ‡Z †e‡Mi Djø¤̂ Dcvsk k~b¨
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

12. Kvj© Gi †ÿ‡Î †KvbwU mwVK?

K
®
Ñ ´

®
n =

®
n
®
Ñ

L
®
Ñ ´

®
E = ¶

Î

M
®
Ñ ´ n = 0

N
®
Ñ ´

®
n = 2

®
w

13. cigk~b¨ ZvcgvÎv KZ?
K 0 K L 100 K
M 273 K N 373 K

14.
®
Ñ ×

®
P = 0 n‡j-

i. AvMZ I wbM©Z d¬v· mgvb nq
ii. Zij ms‡KvPbxq nq
iii. †f±i †ÿÎwU mwjbqWvj

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

15.
®
X =

®
P ´

®
Q Ges

®
Y =

®
Q ´

®
P n‡j

®
X I

®
Y

Gi ga¨eZ©x †KvY KZ?
K 0° L 45°
M 90° N 180°

16. †jLwP‡Î cÖKvk cvq-

O t

v

i. v = v0 + at
ii. a > 0
iii. F < 0

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

17. c„w_exi gyw³‡eM KZ?
K 7 mile/sec
L 11.2 mile/sec
M 17.92 mile/sec
N 24.54 mile/sec

18. †Kcjv‡ii m~Î KqwU?
K 2
L 3
M 4
N 5

19. eû cigvYywewkó M¨v‡mi †ÿ‡Î ¯̂vaxbZvi
gvÎv-
K 3
L 5
M 6
N 9

20. †Kvb  †jLwPÎwU  e‡q‡ji  m~‡Îi  Rb¨
cÖ‡hvR¨?

K
pv

o v
L

pv

o v

M
pv

o v
N

pv

o v

21. wZbwU AYyi †eM h_vµ‡g 25  m  s–1,  30  m  s–1

Ges 35  m  s–1|  G‡`i  g~j  Mo  eM©‡eM
KZ?
K 30 m s–1

L 30.27 m s–1

M 433.48 m s–1

N 916.66 m s–1

22. GKwU w ’̄i Zi‡½i mgxKiY Y = 8 sin
p x
6 ×

cos 64 pt| g~j Zi‡½i †eM KZ?
K 384 m s–1

L 448 m s–1

M 532 m s–1

N 564 m s–1

23. GKwU †m‡KÛ †`vj‡Ki †`vjbKvj KZ?
K 0.5 sec
L 1 sec
M 2 sec
N 4 sec

24. ỳwU  †f±i  ivwki  gvb  mgvb  wKš‘  w`K
wecixZ n‡j Zv‡K Kx e‡j?
K k~b¨ †f±i
L wecixZ †f±i
M wecÖZxc †f±i
N mgvb †f±i

25. wb‡ÿcY †KvY KZ n‡j cvjøv m‡e©v”P nq?
K 0° L 45°
M 60° N 90°

1 L 2 N 3 M 4 M 5 M 6 M 7 N 8 N 9 K 10 K 11 N 12 M 13 K

14 L 15 N 16 K 17 K 18 L 19 M 20 N 21 L 22 K 23 M 24 L 25 L
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10 G·K¬zwmf g‡Wj †U÷ 10 welq †KvW : 1 7 4

mgq : 25 wgwbU c`v_©weÁvb cÖ_g cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. wbw`©ó  f‡ii  GKwU  Av`k©  AvqZb  aªæe  Pv‡c
wØ¸Y Kiv nj| hw` M¨v‡mi cÖv_wgK ZvcgvÎv
13 °C nq, Z‡e P‚ovšÍ ZvcgvÎv KZ?
K 75 °C L 299 °C
M 13 °C N 23 °C

2. Aw·‡Rb M¨v‡mi Mo eM©‡e‡Mi eM©g~j KZ
n‡e?
K 461.05 m s-1 L 561.05 m s-1

M 661.05 m s-1 N 761.05 m s-1

n DÏxc‡Ki Av‡jv‡K 3 I 4 bs cÖ‡kœi DËi
`vI :
†Kvb ’̄v‡b k‡ãi ZxeªZv 10-8 W m-2

3. H ’̄v‡bi ZxeªZvi †j‡fj KZ †ej?
K 4 L 5
M 6 N 7

4. hw` ZxeªZv 10 ¸Y Kiv nq Z‡e †j‡f‡ji
cwieZ©b KZ †Wwm‡ej?
K 53 L 54
M 55 N 10

5. mij †`vj‡Ki miY x hLb Gi we Í̄vi A
Gi mgvb nq ZLb †eM V Gi  gvb  KZ
n‡e?
K V = a L V = W

M V =
2p
T N V = 0

6. 3.d2 x
dt2 + 27 x = 0 mgxKiYwU GKwU mij

Qw›`Z  ¯ú›`b  wb‡ ©̀k  K‡i|  Gi  †KŠwYK
K¤úv¼ KZ?
K 9 rad s-1 L 3 rad s-1

M 27 rad s-1 N 3 rad s-1

7. msKU ZvcgvÎvq Zi‡ji c„ôUvb-
K k~b¨
L Amxg
M Ab¨ ZvcgvÎvi mgvb
N Awb‡Y©q

8. c„ôUv‡bi Rb¨-
i. DwÌZ Zij †eu‡K AeZj AvKvi aviY

Ki‡Z cv‡i
ii. AebwgZ  Zij  †eu‡K  DËj  AvKvi

aviY Ki‡Z cv‡i
iii. ïaygvÎ ¯úk©‡KvY m~²‡KvY n‡Z cv‡i

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

9. GKwU Zv‡ii 0.01 ˆ`N©̈  weK…wZ‡Z cvk¦©
weK…wZ 0.0024 n‡j, Zv‡ii Dcv`v‡bi
cqm‡bi AbycvZ KZ?
K 0.024 L 0.24
M 0.42 N 2.40

10. f‚-c„ô n‡Z KZ D”PZvq AwfKl©R Z¡i‡Yi
gvb f‚-c„‡ôi AwfKl©R Z¡i‡Yi gv‡bi GK
PZz_©vsk n‡e?
K 37.5 ´ 105 m
L 10 ´ 105 m
M 2.1 ´ 105 m
N 6.4 ´ 106 m

11. †Kvb  m~Î  cÖ‡qvM  K‡i  LwbR  c`v_©
AbymÜvb Kiv hvq?
K gnvKl© m~Î
L cošÍ e ‘̄i m~Î
M Av‡cwÿK ZË¡
N cøeZvi m~Î

12. f‚‡K› ª̀ †_‡K 4000 km ~̀‡i  Ae ’̄vb  K‡i
Ggb GKwU K…wÎg DcMÖn‡K c„w_exi
Pviw`‡K KZ †e‡M Nyi‡Z n‡e?
K 6204.6 m s-1

L 8905 m s-1

M 9810 m s-1

N 9850 m s-1

13. 25 N ej †Kvb w¯úÖs‡K †U‡b 10 cm e„w×
K‡i| w¯úÖs‡K 6 cm cÖmvwiZ  Ki‡Z  KZ
KvR m¤úbœ nq?
K 0.45 J L 0.045 J
M 0.25 J N 2.5 J

14. ej cÖ‡qv‡M e‡ji Awfgy‡Li mv‡_ e ‘̄i
miY q †Kv‡Y  nq|  wb‡Pi  Z_¨¸‡jv  jÿ
Ki|
i. 0° Ð q Ð 90° n‡j abvZ¥K KvR

m¤úbœ nq
ii. 90° Ðq Ð180° n‡j e‡ji weiæ‡×

KvR m¤úbœ n‡e
iii. 180° Ð q Ð 270° n‡j  k~b¨  KvR

m¤úbœ n‡e
 wb‡Pi †KvbwU mwVK?

K i I ii L i I iii
M ii I iii N i, ii I iii

15. h D”PZv  †_‡K  GKwU  e ‘̄‡K  webv  evavq
co‡Z  w`‡j  f‚wg  n‡Z  KZ  D”PZvq  Gi
MwZkw³ wefe kw³i wØ¸Y n‡e?

K
h
6 L

h
3

M
2h
3 N

5h
3

16. †Kvb we ỳ¨r †K‡›`ªi mieivnK…Z we`y¨r
kw³i Øviv cÖwZ †m‡K‡Û 5 ´ 107 J KvR
Kiv hvq| we ÿ̀ r †K‡› ª̀i ÿgZv KZ?
K 50 MW L 100 MW
M 1000 MW N 5 MW

17. iv Í̄vi euv‡K mvB‡Kj Pvjv‡bvi mgq
Av‡ivnxi bwZ †KvY n‡e-

i. q = tan-1 v2

rg

ii. q = tan-1 W2r
g

iii. q = tan-1 v
rg

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

18. M f‡ii  I r e¨vmv‡a©i wmwjÛvi wbR
A‡ÿi ¯̂c‡ÿ Nyi‡j RoZvi åvgK-

K Mr2 L
1
2 Mr2

M
1
12 Mr2 N

1
3 Mr2

19. 4 kg I 6 kg f‡ii `ywU e¯‘ h_vµ‡g 10 m s-1

Ges 5 m s-1 †e‡M GKB †e‡M GKB w`‡K
Pjvi  mgq  G‡K  Aci‡K  av°v  w`j|
av°vi ci GK‡Î hy³ n‡q Pj‡j KZ †eM
cÖvß n‡e?
K 7 m s-1 L 5 m s-1

M 6 m s-1 N 4 m s-1

20. 100 kg f‡ii GKwU e ‘̄i fi‡eM
200 kg m/sec n‡j Gi MwZkw³ KZ?
K 400 J L 300 J
M 200 J N 100 J

21. wbw ©̀ó f‡ii †Kv‡bv PvKwZi e¨vmva© A‡a©K
Kiv n‡j †K› ª̀Mvgx A‡ÿi mv‡c‡ÿ
RoZvi åvgK KZ ¸Y n‡e?
K GK PZz_©vsk L A‡a©K
M wØ¸Y N Pvi¸Y

22. GKRb †jvK 48 m s/sec †e‡M GKwU ej
Lvov Dc‡ii w`‡K wb‡ÿc K‡i| ejwU KZ
mgq k~‡b¨ _vK‡e?
K 980 sec L 98 sec
M 9.8 sec N 48 sec

23. gy³fv‡e cošÍ †Kvb e¯‘i 1 sec, 2 sec

Ges 3 sec G AwZµvšÍ ~̀i‡Z¡i AbycvZ-
K 1 : 2 : 3 L 1 : 4 : 9
M 1 : 3 : 9 N 1 : 3 : 5

24. GKwU e ‘̄i Ae ’̄vb †f±i
®
r = 3t

^
i + 4t2 ^

j
GLv‡b t n‡”Q  mgq|  e ‘̄wUi  Z¡i‡Yi  gvb
KZ?
K 3 L 8
M 4 N 11

25. †f±i‡K †Kv‡bv †¯‹jvi ivwk w`‡q ¸Y Ki‡j
¸Ydj †f±i ivwk nevi D`vniY †KvbwU?
K KvR L e‡ji NvZ
M Zwor wefe N we`y¨r cÖevn

1 L 2 K 3 K 4 N 5 N 6 L 7 K 8 K 9 L 10 N 11 K 12 K 13 K

14 K 15 L 16 K 17 K 18 L 19 K 20 M 21 K 22 M 23 L 24 L 25 L
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†evW© cÖkœcÎ, G·K¬zwmf g‡Wj †U÷ I kxl©̄ ’vbxq K‡j‡Ri cÖkœcÎ I DËigvjv 49

GBPGmwm cix¶vi cÖkœcÎ : m„Rbkxj

†mU-02 19 XvKv †evW© 2021 welq ˆKvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ  m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } GKwU BwÄb 321 °C ZvcgvÎvi  Zvc Drm †_‡K 521 J Zvc
MÖnY K‡i 21 °C ZvcgvÎvi Zvc MÖvn‡K wKQy Zvc eR©b K‡i|
K. f‡ii Av‡cwÿKZv Kx? 1
L. Cp, Cv Gi †P‡q eo wK? e¨vL¨v Ki| 2
M. DÏxc‡K DwjøwLZ BwÄb Øviv K…ZKvR wbY©h Ki|  3
N. DÏxc‡K DwjøwLZ BwÄbwUi `ÿZv 4 ¸Y  Kiv  m¤¢e  wK-

bv- MvwYwZKfv‡e we‡kølY Ki| 4
2 } GKwU eZ©bx‡Z 15 W I 20 W gv‡bi ỳwU †ivaK‡K mgvšÍivj

mgev‡q mvwR‡q 9 volt Zwo”PvjK  kw³i  mv‡_  hy³  Kiv‡Z
Zv‡Z 1 A Zwor cÖevwnZ n‡jv|
K. cÖZ¨veZ©x cÖwµqv Kv‡K e‡j? 1
L.  Zwor  cÖev‡ni  d‡j eZ©bx‡Z Zvc Drcbœ  nq  wK?  e¨vL¨v

Ki| 2
M. †Kv‡li Af¨šÍixY †iv‡ai gvb KZ? 3
N. cÖ‡Z¨K †iva‡Ki ga¨w`‡q cÖevwnZ cÖevngvÎvi †gvU gvb, g~j

cÖev‡ni mgvb n‡e wK-bv- MvwYwZKfv‡e hvPvB Ki|  4
3 } j¨ve‡iUwi‡Z evqy gva¨‡g iIbK mv‡ne Bqs-Gi wØ-wPo

cixÿvq wPo ỳwUi e¨eavb 0.66 cm Ges wPo n‡Z c ©̀vi ~̀iZ¡
166 cm wb‡q  KvR  Kij|  †K›`ªxq  D¾¡j  cwÆ  n‡Z 16-Zg
D¾¡j  cwÆi  `~iZ¡  †cj 0.16 cm| iIbK mv‡ne cixÿvwU
Avevi 1.66 cÖwZmiv¼ wewkó gva¨‡g m¤úbœ Ki‡jb|
K. kv›U Kx? 1
L. †WvwcsK…Z Aa©cwievnK Zwor wbi‡cÿ wK-bv e¨vL¨v Ki|  2
M. DÏxc‡K cixÿvq e¨en„Z Av‡jvi Zi½ ˆ`N©̈  wbY©q Ki|  3
N.  DwjøwLZ  cixÿvwU  evqy  gva¨‡g  bv  K‡i  Ges  DÏxc‡K

DwjøwLZ Ab¨ gva¨‡g Kiv n‡j †Wvivi cÖ‡ ’̄i Kx cwieZ©b
n‡e- MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI|  4

4 } GKwU hy× wegv‡bi Pjgvb ˆ`N©¨ 180 m Ges  Pjgvb  fi
18000 kg|  GwU  †Kv‡bv  w ’̄i  ch©‡eÿ‡Ki  mv‡c‡ÿ 18 ´ 107 m s-1

†e‡M MwZkxj|
K. Zi½gyL Kv‡K e‡j? 1
L. †Kv‡bv e ‘̄i Av‡jvi †e‡Mi †_‡K †ewk †e‡M Pjv m¤¢e

n‡j f‡ii Kx cwieZ©b NUZ- e¨vL¨v Ki|  2
M. hy× wegv‡bi w ’̄i ˆ`N©̈  wbY©q Ki| 3
N. DÏxc‡K DwjøwLZ hy× wegv‡bi †eM A‡a©K Kiv n‡j Gi

fi  w ’̄i  f‡ii  wØ¸Y  n‡e  wKbv?  MvwYwZKfv‡e  we‡kølY
Ki| 4

5 } wP‡Î GKwU BwÄ‡bi P - V †jLwPÎ †`Lv‡bv n‡jv-

V

A
T1 = 110 °C

B

D
CT2 = 0 °C

P

Q1

Q2

K. cÖevn NbZ¡ Kx? 1
L. DÏxcKwU †h BwÄ‡bi †jLwPÎ cÖKvk K‡i Zv e¨vL¨v Ki| 2
M. DÏxc‡Ki BwÄ‡bi m¤úvw`Z Kv‡Ri cwigvY wbY©q Ki| 3
N.  DÏxc‡Ki  BwÄ‡bi  mv‡_  mvaviY  Kv‡Y©v  BwÄ‡bi  wfbœZv

Av‡Q wK? we‡kølYmn gZvgZ `vI| 4
6 }

I
aË‚eK

+ -

R

V
+ -

R = 20 W - 200 W

V = 20 V

  wPÎ-1 wPÎ-2
K. Zvcxq mgZv Kx? 1
L. D”P Af¨šÍixY †ivawewkó GKvwaK e¨vUvwii †Kvb ai‡bi

ms‡hv‡M †ewk we`ÿ r cÖevn cvIqv hv‡e- e¨vL¨v Ki| 2
M.  wPÎ-2  Gi  eZ©bx‡Z  m‡e©v”P  we`y¨r  cÖevn  KZ  n‡e  wbY©q

Ki| 3
N. DÏxc‡Ki eZ©bxØ‡q †iv‡ai mv‡_ Drcbœ Zv‡ci

†jLwP‡Îi †Kv‡bv ˆemv`„k¨ cwijwÿZ n‡e wK?
we‡kølYmn gZvgZ `vI| 4

7 }

RL
 = 50W

E

C

+ -

B

AC - 75 V

- +

~

IB = 0.015 mA Ges IC = 1.15 mA
K. †MŠY Drm Kx? 1
L. ZvcgvÎv e„w×i mv‡_ Aa©cwievnxi †iv‡ai Kx cwieZ©b

N‡U? e¨vL¨v Ki| 2
M. DÏxc‡Ki Av‡jv‡K cÖevn weea©b ¸YK wbY©q Ki| 3
N. DÏxc‡K UªvbwR÷‡ii Kv‡j±i-BwgUv‡ii wecix‡Z Zi½

wPÎ Ges RL Gi  wecix‡Z  Zi½  wPÎ  GKB  n‡e  wK?
we‡kølYmn gZvgZ `vI| 4

8 }

X

+ -
evj¦

C
myBP

B

A

K. e¨wZPvi Kx? 1
L. PN-Rvskv‡b I - V †jLwPÎ g~j we› ỳMvgx mij‡iLv nq

wK? e¨vL¨v Ki| 2
M. DÏxc‡Ki eZ©bxi mZ¨K mviwY wjL| 3
N. DÏxc‡Ki evj¦wU‡K myBP Gi mgvšÍiv‡j ms‡hvM w`‡j

eZ©bxwU  †Kvb  jwRK  †M‡Ui  mgZzj¨  eZ©bx‡Z  cwiYZ
n‡e? we‡kølYmn gZvgZ `vI| 4



50 HSC m„Rbkxj c`v_©weÁvb wØZxq cÎ TEST PAPERS with SUGGESTIONS + BANK

†mU-02 20 ivRkvnx †evW© 2021 welq ˆKvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ  m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } 0 °C ZvcgvÎvi 1  g cvwb‡K  ei‡d  cwiYZ  Ki‡Z
†iwd«Rv‡iUiwU  b~̈ bZg KvR m¤úv`b K‡i Q2 Zvc AcmviY
K‡i Ges Q1 Zvc  cwi‡e‡k  eR©b  K‡i|  cieZ©x‡Z
†iwd«Rv‡iU‡ii cwie‡Z© Ggb GKwU Zvc BwÄb cÖwZ ’̄vcb
Kiv n‡jv †hb GwU †iwd«Rv‡iU‡ii wVK wecixZ AvPiY K‡i|
(cvwbi Av‡cwÿK Zvc 4200 J kg-1 K-1 Ges  eid  Mj‡bi
Av‡cwÿK myßZvc 336000 J kg-1)|

T1 = 30 °C
Q1

T2 = 0 °C

Q2

N

K. AšÍt ’̄ kw³ Kx? 1
ÔL. m‡gvò cwieZ©‡bi †ÿ‡Î M¨v‡mi Av‡cwÿK Zvc e¨vL¨v

Ki| 2
M. †iwd«Rv‡iUiwUi Kvh©m¤úv`‡bi mnM wbY©q Ki| 3
N. Zvc BwÄbwU cÖZ¨vMvgx n‡e wKbv? G›Uªwci mvnv‡h¨

MvwYwZK we‡kølYc~e©K gšÍe¨ Ki| 4
2 } 200 V I 1000 W wbg¾K GKwU wnUvi 15 wgwb‡U 2.57 kg

cvwbi ZvcgvÎv 20 °C n‡Z 95 °C e„w× Ki‡Z cv‡i|
K. Zvc Drcbœ m¤úwK©Z Ry‡ji 1g m~ÎwU wee„Z Ki| 1
L. kv‡›Ui †iva k~b¨ ev Amxg nq wKbv? e¨vL¨v Ki|  2
M. wnUviwUi ˆe ỳ¨wZK †iva KZ? wbY©q Ki| 3
N. MvwYwZK we‡køl‡Yi gva¨‡g wnUviwUi `ÿZv m¤ú‡K©

gšÍe¨ Ki| 4
3 } DÏxc‡Ki eZ©bxwUi cÖevngvÎv wbY©‡qi Rb¨ A¨vwgUv‡ii cvV

†bIqv n‡jv| cieZ©x‡Z 5 W †iv‡ai GKwU cwievnx Zvi‡K B
I C we›`y‡Z hy³ K‡i cybivq A¨vwgUv‡ii cvV †bIqv n‡jv|

A

R3 = 30 W

E1 = 2 V

R1 = 10 W

R2 = 20 W

E2 = 3 V

E3 = 2 V E4 = 3 V
C

B

K. wK‡jvIqvU-NÈv Kx? 1
L. cwievnxi AwZ cwievnxZv e¨vL¨v Ki| 2
M. cÖ_g †ÿ‡Î eZ©bxi Zzj¨‡iva wbY©q Ki| 3
N. †Kvb †ÿ‡Î A¨vwgUv‡ii cvV †ewk n‡e? MvwYwZK

we‡køl‡Yi gva¨‡g †`LvI| 4
4 } Rviv c`v_©weÁvb M‡elYvMv‡i Bqs-Gi wØ-wPo cixÿvi 0.2

cm e¨eav‡b Aew ’̄Z `ywU wP‡o Av‡jv †djj| wPo †_‡K 100
cm `~‡i  c`©vq  †Wvivi  cȪ ’ 0.03 cm †cj| †Wvivi cȪ ’ e„w×
Kivi  Rb¨  Rviv  wP‡oi  e¨eavb  Kwg‡q 0.15 cm Ges  c`©vi
`~iZ¡ evwo‡q 150 cm Kij|

K. c‡qw›Us †f±i Kx? 1
L. †MŠY Zi½ Kxfv‡e m„wó nq? e¨vL¨v Ki| 2
M. cixÿvq e¨en„Z Av‡jvi K¤úv¼ wbY©q Ki| 3
N.  †Wvivi  cȪ ’  e„w×  Kivi  Rb¨  Rviv  †h  KvRwU  K‡i‡Q  Zv

h_v_© wK-bv? MvwYwZK we‡kølYc~e©K gšÍe¨ Ki|  4
5 } 30 eQi eqwm GKRb b‡fvPvix GKwU i‡K‡U P‡o bZzb MÖ‡ni

AbymÜv‡b †Mj| i‡KUwU‡K Ggb †e‡M Pvjv‡bv n‡jv †hb Zvi
MwZkxj ˆ`N©̈  wbðj Ae ’̄vi ˆ`‡N©̈ i A‡a©K nq| AbymÜvb †k‡l D³
b‡fvPvix i‡K‡Ui K¨v‡jÛvi Abyhvqx 30 eQi ci wd‡i Avmj|
K. Kvj `xN©vqb Kx? 1
L. ÒM¨vwjwjI iƒcvšÍi wewa AvBb÷vB‡bi wØZxq ¯̂xKvh©‡K

mg_©b K‡i bv|Ó - e¨vL¨v Ki| 2
M. i‡KUwU KZ †e‡M PjwQj? wbY©q Ki| 3
N. Av‡cwÿK ZË¡ Abymv‡i c„w_ex‡Z wd‡i Avmvi ci c„w_exi

K¨v‡jÛvi Abymv‡i D³ b‡fvPvixi eqm GKB _vK‡e wK-
bv? MvwYwZK we‡køl‡Yi mvnvv‡h¨ gšÍe¨ Ki|  4

6 }
BbcyU AvDUcyU BbcyU AvDUcyU

A B X = A + B A B X = A + B
0 0 0 0 0 0
0 1 1 0 1 1
1 0 1 1 0 1
1 1 1 1 1 0

  mviwY-1 mviwY-2
K. gy³ B‡jKUªb Kx? 1
L. †nvj Kxfv‡e Zwor cwienb K‡i? e¨vL¨v Ki| 2
M. mviwY-1 n‡Z jwRK †M‡Ui Kvh©µg eZ©bx wPÎmn eY©bv

Ki| 3
N. mviwY-2 Gi †MUwU‡K †gŠwjK †MBU w`‡q ev Í̄evqb Ki| 4

7 } myRvbv cÖgvY Pv‡c 50 °C ZvcgvÎvq GKwU wmwjÛv‡i 64 gm
Aw·‡Rb M¨vm wb‡q cixÿv KiwQj| †m M¨vmwU‡K iæ×Zvcxq
c×wZ‡Z msKzwPZ K‡i ZvcgvÎv 150 °C G DbœxZ Kij|
K. ZvcMwZwe`¨vi k~b¨Zg m~ÎwU wee„Z Ki| 1
L. ÒmgAvqZb cÖwµqvq wm‡÷‡gi K…ZKvR k~b¨|Ó -e¨vL¨v Ki| 2
M. myRvbvi e¨en„Z M¨vmwUi P‚ovšÍ Pvc KZ? 3
N. M¨v‡mi AvqZ‡bi Kxiƒc cwieZ©b N‡U? MvwYwZKfv‡e

we‡kølY Ki| 4
8 } wP‡Îi UªvbwR÷iwU‡Z BbcyU Kv‡i‡›Ui 0.02m A cwieZ©‡b

AvDUcyU Kv‡i‡›Ui 1 mA cwieZ©b nq|
+Vcc

RL
Vin

RE
R2

R1

RC

C

Vout

~

K. wW‡cøkb Í̄i Kx? 1
L. P-UvBc Aa©-cwievnx‡Z FYvZ¥K Avavb evnK _vKvi

KviY e¨vL¨v Ki| 2
M. UªvbwR÷iwUi Kv‡i›U †MBb b-Gi gvb wbY©q Ki| 3
N. DÏxc‡Ki eZ©bx Abyhvqx BbcyU wmMbv‡ji mv‡c‡ÿ

AvDUcyU wmMbv‡ji cwieZ©b e¨vL¨v Ki| 4



†evW© cÖkœcÎ, G·K¬zwmf g‡Wj †U÷ I kxl©̄ ’vbxq K‡j‡Ri cÖkœcÎ I DËigvjv 51

†mU-02 21 h‡kvi †evW© 2021 welq ˆKvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ  m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } GKwU  Zvc  BwÄ‡b  M„nxZ  Zv‡ci  GK-Z…Zxqvsk  eR©b  K‡i|
Dr‡mi ZvcgvÎv 200 K e„w× Ki‡j `ÿZv 80% nq| BwÄbwU
Zvc Drm †_‡K 1500 J Zvc MÖnY K‡i|
K. Zvcxq mgZv ej‡Z Kx eyS? 1
L.  `ywU  eidLÐ GKwUi Dci AciwU  †P‡c ai‡j Zv  GKwU

L‡Ð cwiYZ nq †Kb? 2
M. DÏxc‡Ki WvUv e¨envi K‡i cÖ_g ch©v‡q BwÄ‡bi `ÿZv

wbY©q Ki| 3
N.  Dr‡mi  ZvcgvÎv  w ’̄i  †i‡L  DÏxc‡K  DwjøwLZ  hš¿wU‡K

Kxfv‡e cÖZ¨veZ©x BwÄ‡b iƒcvšÍi Kiv hvq- MvwYwZK
we‡køl‡Yi gva¨‡g e¨vL¨v Ki| 4

2 }

12 V

6 W 6 W

12 V

6 W

6 W

r = 0.5 W r = 0.5 W
eZ©bx-1 eZ©bx-2

K. kvÈ Kx? 1
L. cwievnxi ga¨w`‡q Zwor cÖev‡ni d‡j Zvc Drcbœ nq

†Kb? e¨vL¨v Ki| 2
M. eZ©bx-1 G †iv‡ai ga¨w`‡q KZ Zwor cÖevwnZ n‡e? 3
N. †Kvb eZ©bx‡Z GKwU wbw ©̀ó mg‡q †ewk Zvc Drcbœ n‡e?

MvwYwZK we‡kølY `vI| 4
3 } X

Y

S

S2

S1

1 m

2 mm

5800 Å

†K› ª̀xq D¾¡j we› ỳ

 Dc‡ii wP‡Î Bqs-Gi wØ-wPo cixÿvi  GKwU  e¨e ’̄v  †`Lv‡bv
n‡q‡Q, †hLv‡b S1 I S2 `ywU mymsMZ Drm|
K. Zi½ gyL Kv‡K e‡j? 1
L. Av‡jvi e¨wZPv‡i mymsMZ Av‡jvK Drm e¨envi Kiv nq

†Kb? e¨vL¨v Ki| 2
M.  †K›`ªxq  D¾¡j cwÆ  n‡Z Z…Zxq  µ‡gi D¾¡j cwÆi ~̀iZ¡

wbY©q Ki| 3
N.  hw`  wPoØq  n‡Z  c`©vi  `~iZ¡  A‡a©K  Kiv  nq,  Zvn‡j

cici ỳwU D¾¡j cwÆi e¨eavb eZ©gvb cwÆi cÖ‡ ’̄i mgvb
n‡e wK-bv? MvwYwZKfv‡e e¨vL¨v Ki| 4

4 } c„w_exi c„ô n‡Z 250 Av‡jvKel© ~̀‡i GKwU MÖ‡ni Dci
M‡elYv Kivi Rb¨ GK`j M‡elK 60 eQi eqwm GKwU
cÖvYx‡K 0.6 C †e‡M Pjgvb b‡fvhv‡bi gva¨‡g H MÖ‡n cvVvq|
H cÖvYxi fi 20 kg| 1 Av‡jvKel© = 9.4 ´ 1015 m| cÖvYxwUi
Mo Avqy®‹vj 100 eQi|
K. Ro KvVv‡gv Kx? 1
L.  †Kv‡bv  e ‘̄  †Kb  Av‡jvi  †e‡M  Pj‡Z  cv‡i  bv- e¨vL¨v

Ki| 2

M. DÏxc‡Ki Av‡jv‡K PjšÍ Ae ’̄vq cÖvYxwUi fi KZ n‡e?
†ei Ki| 3

N. DÏxc‡Ki Z_¨ Abyhvqx Pjgvb cÖvYxwU RxweZ H MÖ‡n
†cŠuQv‡Z mÿg n‡e wK-bv? MvwYwZKfv‡e e¨vL¨v Ki|  4

5 } A
B

C

Y

X

K. †iKwUdvqvi Kx? 1
L. P - N Rvskb G wW‡cøkb Í̄i Kxfv‡e m„wó nq? 2
M. DÏxc‡Ki jwRK eZ©bxwUi mZ¨K mviwY wjL| 3
N. DÏxc‡Ki Av‡jv‡K X Ges Y AvDUcyUØq‡K †gŠwjK

†MB‡Ui gva¨‡g ev Í̄evqb Ki| 4
6 }

BwÄb Zvc Dr‡mi
ZvcgvÎv

ZvcMÖvn‡K
i ZvcgvÎv

Kvh©Ki
e ‘̄i fi

R¡vjvwbi
Av‡cwÿK Zvc

A 327 °C - 13 °C 0.8 kg 1980 J kg-1 K-1

B 627 °C 127 °C 1.2 kg 1230 J kg-1 K-1

K. Zvcxq mgZv Kx? 1
L. m‡gvò cÖwµqvq M¨vm Øviv m¤úvw`Z KvR mieivnK…Z

Zvckw³i mgvb nq- e¨vL¨v Ki| 2
M. B BwÄ‡bi `ÿZv wbY©q Ki| 3
N. DÏxc‡Ki Av‡jv‡K †Kvb BwÄbwU †ewk cwi‡ekevÜe n‡e

MvwYwZKfv‡e we‡kølY K‡i gZvgZ `vI| 4
7 }

E

R

r

E

r

E

r

R

Er

Er

Er

 eZ©bx-K eZ©bx-L
E = 5 V, r = 0.2 W, R = 40 W
K. Zwo”PvjK ej Kx? 1
L. cwievnxi cwievwnZvi Dci ZvcgvÎvi cÖfve e¨vL¨v Ki|
M. ÔKÕ eZ©bx‡Z Zwor cÖevn gvÎv KZ? 3
N. †Kvb eZ©bx‡Z †ewk kw³ AcPq n‡e, MvwYwZK we‡køl‡Yi

gva¨‡g e¨vL¨v Ki| 4
8 }

VBE VCE

IC = 5 mA

RL = 100 W

IE

IB = 20 mA

K. evBbvix †KvW Kx? 1
L.  Aa©Zi½  GKgyLxKiY  cÖwµqvq  †Kb  AvDUcy‡U  c~Y©  Zi½

cvIqv hvq bv- e¨vL¨v Ki| 2
M. DÏxc‡Ki wfwË‡Z cÖevn weea©K ¸YK wbY©q Ki| 3
N. DÏxc‡Ki Z_¨vbymv‡i cÖevn jvf 100% cvIqv m¤¢e wK-

bv- MvwYwZK e¨vL¨v `vI| 4



52 HSC m„Rbkxj c`v_©weÁvb wØZxq cÎ TEST PAPERS with SUGGESTIONS + BANK

†mU-04 22 Kzwgjøv †evW© 2021 welq ˆKvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ  m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }

1 2 3 4 5 6

6
5
4
3
2
1

¾® AvqZb, V(litre)

®
Pvc

P(
X

10
5 Nm

-2
)

A

B
C

D

O (0, 0)

 wP‡Î †Kvb ZvcMZxq e¨e ’̄v‡K ABC, AC I ADC c‡_ A
†_‡K C we›`y‡Z †bIqv n‡jv| A I C we› ỳ‡Z e¨e ’̄vwUi
AšÍt ’̄kw³ h_vµ‡g 100 J I 600 J|
K. AšÍt ’̄kw³ Kv‡K e‡j? 1
L. ZvcMwZwe`¨vi k~b¨Zg m~Î n‡Z Kxfv‡e ZvcgvÎvi aviYv

cvIqv hvq- e¨vL¨v Ki| 2
M. AC c‡_ m¤úvw`Z Kv‡Ri cwigvY wbY©q Ki|  3

N.  †Kvb  c‡_  wm‡÷g  KZ…©K  M„nxZ  Zv‡ci  cwigvY  †ewk-
MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4

2 } GKwU Kv‡Y©v BwÄ‡bi Zvc Drm I Zvc MÖvn‡Ki ZvcgvÎv
h_vµ‡g 1025 °C I 475 °C Gi  PviwU  av‡c  K…ZKv‡Ri
cwigvY h_vµ‡g 1015 J, 1070 J, 480 J I 230 J|
K. G›Uªwc Kv‡K e‡j? 1
L. cÖK…wZ‡Z ¯̂vfvweK wbq‡g msNwUZ mKj ZvcMZxq

cÖwµqvB AcÖZ¨veZ©x cÖwµqv- e¨vL¨v Ki| 2
M. DÏxc‡Ki BwÄbwU ZvcMÖvn‡K Kx cwigvY Zvc eR©b

Ki‡e wbY©q Ki| 3
N. DÏxc‡K Kv‡Y©v BwÄbwUi Dr‡mi ZvcgvÎv 48 °C e„w×

Ki‡j `ÿZvi cwieZ©b Ges ZvcMÖvn‡Ki ZvcgvÎv 48 °C
n«vm Ki‡j `ÿZvi cwieZ©b GKB n‡e wK-bv - MvwYwZK
we‡køl‡Yi gva¨‡g gZvgZ `vI| 4

3 }

E = 15 V

30 W

30 W

20 W10 W
V

A
S

K. Kvk©‡di 1g m~Î wee„Z Ki| 1
L. ZvcgvÎvi cwieZ©‡b cwievnxi †iv‡ai cwieZ©‡bi KviY

e¨vL¨v Ki| 2
M. Pvwe S †Lvjv Ae ’̄vq eZ©bxi †fvëwgUvi (V) Gi  cvV

wbY©q Ki| 3
N. Pvwe S eÜ K‡i w`‡j A¨vwgUv‡ii cv‡Vi Kxiƒc cwieZ©b

nq- MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4

4 } Bqs-Gi  wØ-wPo  cixÿvq  wPoØ‡qi  ga¨eZ©x  ~̀iZ¡ 1 mm
cixÿYwU‡Z GKeY©x Av‡jv e¨envi K‡i wPo n‡Z 80 cm ~̀i‡Z¡
Aew ’̄Z  c ©̀vq  e¨wZPvi  †Wviv  m„wó  Kiv  n‡jv|  c ©̀v‡K  wP‡oi
w`‡K 5 cm miv‡j †Wviv e¨eav‡bi cwieZ©b N‡U 3 ´ 10-5 m|
K. ZvwoZ‡PŠ¤̂K Zi½ Kv‡K e‡j? 1
L. Zi½gyL m„wó‡Z nvB‡Mb‡mi bxwZi cÖ‡qvM e¨vL¨v Ki| 2
M. cixÿ‡Y e¨en„Z Av‡jvi Zi½‰`N©̈  wbY©q Ki|  3
N. cixÿYwU‡Z c ©̀vi Ae ’̄v‡bi cwieZ©‡bi d‡j 3q AÜKvi

cwÆi  †KŠwYK  Ae ’̄v‡bi  Kxiƒc  cwieZ©b  NU‡e-
MvwYwZKfv‡e we‡kølY Ki| 4

5 } †ewj  GKwU  AvqZvKvi  Nbe ‘̄i  ˆ`N©̈ 50 cm, cȪ ’ 25 cm,
D”PZv 25 cm Ges  fi 100 gm cwigvc K‡ib| Ab¨w`‡K
e ‘̄wUi ˆ`N©¨ eivei MwZkxj KvVv‡gv n‡Z †kwji wbKU
e ‘̄wU‡K NbvKvK…wZ g‡b nq|
K. Ro cÖm½ KvVv‡gv Kv‡K e‡j? 1
L. w ’̄i fim¤úbœ  †Kv‡bv e ‘̄KYv Av‡jvi †e‡Mi mgvb †e‡M

MwZkxj n‡Z cv‡i bv- e¨vL¨v Ki| 2
M. MwZkxj KvVv‡gvi ª̀æwZ wbY©q Ki| 3
N.  †ewj  I  †kwji  wbKU  e ‘̄wUi  NbZ¡  GKB  n‡e  Kx?

MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4
6 } Kgb BwgUvi UªvbwR÷i ms‡hv‡M 0.95 V I 1.15 V wefe cÖ‡qvM

Ki‡j h_vµ‡g 10 mA I 30 mA †em  cÖevn  cvIqv  hvq|
UªvbwR÷iwUi cÖevn jvf b = 75 Ges †jvW †iva 100 W|
K. †Wvwcs Kx? 1
L. Aa©-cwievnx Wv‡qvW In‡gi m~Î †g‡b P‡j wK-bv- e¨vL¨v

Ki| 2
M. UªvbwR÷iwUi cÖevn weea©b ¸YK a wbY©q Ki|  3
N. DÏxc‡Ki UªvbwR÷i ms‡hvMwU weea©K wn‡m‡e KvR

K‡i- MvwYwZKfv‡e we‡kølY Ki| 4
7 }A I B `ywU ˆe`ÿ wZK evj¦ hv‡`i Mv‡q h_vµ‡g 120 W - 220

V I 60 W - 220 V †jLv  Av‡Q| evj¦  `ywU‡K 220 V wefe
Dr‡mi mv‡_ cÖ_‡g mgvšÍiv‡j I c‡i †kÖwY‡Z hy³ Kiv n‡jv|
K. †iv‡ai DòZv mnM Kv‡K e‡j? 1
L. wbivcËv wdD‡R wb¤œ Mjbv¼wewkó msKi avZzi Zvi

e¨envi Kiv nq †Kb? 2
M. cÖ_g †ÿ‡Î 5 sec mgq a‡i Zwor cÖevn Pvjbv Ki‡j Kx

cwigvY Zwor kw³ e¨q nq Zv wbY©q Ki| 3
N. ms‡hv‡Mi aib cwieZ©‡bi d‡j evj¦ `ywUi D¾¡jZvi

†Kv‡bv cwieZ©b n‡e wK-bv- MvwYwZK we‡kølYc~e©K
gZvgZ `vI| 4

8 } c`v_©weÁvb wel‡q wiwg (105)8, wRwg (4F)16 Ges wmwg
(100111)2 b¤^i †c‡q‡Q|
K. jwRK †MU Kv‡K e‡j? 1
L. UªvbwR÷i Kxfv‡e myBP wn‡m‡e KvR K‡i- e¨vL¨v Ki| 2
M. wmwgi cÖvß b¤̂i †Wwm‡g‡j iƒcvšÍi Ki| 3
N.  wiwgi  I  wRwgi  g‡a¨  †K  †ewk  b¤^i  †c‡q‡Q?  MvwYwZK

we‡køl‡Yi gva¨‡g gZvgZ `vI| 4
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†mU-04 23 PÆMÖvg †evW© 2021 welq ˆKvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ  m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } wP‡Î GKwU Kv‡b©v BwÄ‡bi P ~ V †jLwPÎ †`Lv‡bv n‡jv :

A

B

D C

V

P

Q2 = 300 J
T2 = 387 °C

Q1 = 500 J
T1 = 827 °C

K. Av‡cwÿK †iva Kv‡K e‡j? 1
L. ZvcMwZwe`¨vq P - V †jLwP‡Îi †ÿÎdj Kx cÖKvk K‡i?

e¨vL¨v Ki| 2
M. DÏxc‡Ki BwÄ‡bi `ÿZv wbY©q Ki| 3
N. DÏxc‡Ki BwÄbwU cÖZ¨vMvgx bv AcÖZ¨vMvgx- MvwYwZK

we‡køl‡Yi gva¨‡g gZvgZ `vI| 4
2 }

E = 12 V

R1 = 100 W

R2 = 200 W

R3 =150 W
BA

+ -

K. G›Uªwc Kx? 1
L. †Kv‡bv ZvcMZxq cÖwµqvq Zvc m¤ú~Y©iƒ‡c Kv‡R cwiYZ

nq- e¨vL¨v Ki| 2
M. eZ©bxi R3 †iv‡ai ga¨w`‡q cÖevwnZ cÖevngvÎv wbY©q Ki|  3
N. eZ©bxi A I B we›`yi  g‡a¨  wefe  cv_©K¨  †Kv‡li

Zwo”PvjK kw³i mgvb n‡e wK? MvwYwZK we‡køl‡Yi
gva¨‡g Dc ’̄vcb Ki| 4

3 }GKwU cÖZ¨veZ©x Zvc
BwÄ‡bi  Zvc  Drm  Ges
Zvc MÖvn‡Ki ZvcgvÎv
h_vµ‡g 550 °C Ges 138
°C| m‡gvò cÖmvi‡Y M„nxZ
Zv‡ci cwigvY 850 J|

A

B

D C

X

Y

T2 = 138 °C

T1 = 550 °C

¾® V

¾
®

P

O

K. †iv‡ai DòZv mnM Kv‡K e‡j? 1
L. Cp Ges Cv Gi g‡a¨ †KvbwU eo- e¨vL¨v Ki|  2
M. DÏxc‡Ki AB As‡ki G›Uªwc wbY©q Ki| 3
N. DÏxc‡Ki ZvcBwÄbwUi `ÿZv wØ¸Y e„w× Ki‡Z Kx e¨e ’̄v

MÖnY Kiv †h‡Z cv‡i? MvwYwZKfv‡e we‡kølY Ki|  4
4 } iwng I ivqnvb  `yB  eÜyi  Rš§ 1980 mv‡j| Zviv  †h  ¯‹z‡ji

QvÎ  wQj  †m  ¯‹zj  ’̄vwcZ  nq 1950 mv‡j| 30 eQi eq‡m
ivqnvb 90 wgUvi j¤̂v gnvKvkhv‡b P‡o 0.8 c †e‡M gnvKv‡k
hvÎv ïiæ Kij Ges ivqnv‡bi wnmve g‡Z 23 eQi c‡i wd‡i
G‡jv Zvi ¯‹z‡ji 100 eQi c~wZ© Abyôv‡b †hvM †`Iqvi Rb¨|
K. e¨wZPvi Kv‡K e‡j? 1
L. ARo cÖm½ KvVv‡gv‡K KL‡bv wK Ro cÖm½ KvVv‡gvq

iƒcvšÍi Kiv hvq? e¨vL¨v Ki| 2
M. iwn‡gi wbKU gnvKvk hv‡bi ˆ`N©̈  KZ g‡b n‡e? 3
N. ivqnvb Zvi ¯‹z‡ji Abyôv‡b †hvM w`‡Z cvi‡e wK?

MvwYwZK we‡kølYmn gZvgZ `vI| 4

5 } Bqs-Gi wØ-wPo cixÿvq wPoØ‡qi ga¨eZ©x `~iZ¡ 1 mm| wPo
`ywU †_‡K 150 cm ~̀‡i c ©̀vi †Wviv cvIqv †Mj| cixÿvq
e¨en„Z Av‡jvi Zi½‰`N©̈ 6000 Å|
K. f‡ii Av‡cwÿKZv Kv‡K e‡j? 1
L. Bqs-Gi wØ-wPo cixÿvq †Kv‡bv we›`y‡Z Zi½Ø‡qi

c_cv_©K¨ Zi½‰`‡N©̈ i c~Y©msL¨K ¸wYZK n‡j ’̄vbwU
D¾¡j bvwK AÜKvi n‡e? e¨vL¨v Ki| 2

M. †Wvivi e¨eavb wbY©q Ki| 3
N. DÏxc‡Ki wPo n‡Z c ©̀vi `~iZ¡ A‡a©K Ki‡j †Wvivi

e¨eavb eZ©gv‡bi †Wvivi cÖ‡ ’̄i mgvb n‡e wK-bv
MvwYwZKfv‡e we‡kølY Ki| 4

6 } DÏxc‡K GKwU NPN UªvbwR÷i †`Lv‡bv n‡jv :

0.005 mA

0.5 mA

Input Signal
K. Zi½gyL Kx? 1
L. †h jwRK †M‡Ui `ywU BbcyU GKB n‡j AvDUcyU k~b¨ nq

Zv e¨vL¨v Ki| 2
M. UªvbwR÷iwUi Kv‡i›U weea©b ¸YK wbY©q Ki|  3
N. wP‡Îi BbcyU ms‡KZ‡K hw` weewa©Z AvKv‡i AvDUcy‡U

†`L‡Z  PvB  Z‡e  DÏxc‡Ki  Kx  ai‡bi  cwieZ©b  Ki‡Z
n‡e? we‡kølYmn gZvgZ `vI| 4

7 } wP‡Î GKwU A¨vwgUvi eZ©bx †`Lv‡bv n‡jv hvi cvjøv s ~ 10 A
ch©šÍ|  iwng  †ewk  Zwor  cÖevn  cwigv‡ci  Rb¨  A¨vwgUv‡ii
cvjøv 10 ¸Y e„w× Ki‡Z PvBj|

20 W

I = 8A

G

S = 1 W

K. M¨vwjjxq iƒcvšÍi Kx? 1
L. eZ©bx‡Z Zvc Drc‡bœi †ÿ‡Î we ỳ¨r cÖev‡ni †Kv‡bv cÖfve

Av‡Q wK? e¨vL¨v Ki| 2
M. M¨vjfv‡bvwgUv‡ii ga¨w`‡q cÖevwnZ Zwor cÖevn wbY©q

Ki| 3
N. eZ©bxi Kx ai‡bi cwieZ©b mvab Ki‡j iwn‡gi AvKv•ÿv

c~iY n‡e- we‡kølYmn Dc ’̄vcb Ki| 4
8 } A

B Y = AB

K. aŸsmvZ¥K e¨wZPvi Kv‡K e‡j? 1
L. cwievnx I Wv‡qv‡Wi I - V †jLwP‡Îi †Kv‡bv cv_©K¨

Av‡Q wK? e¨vL¨v Ki| 2
M. DÏxc‡Ki †MBUwUi mZ¨K mviwY wjL| 3
N. DÏxc‡Ki jwRK †MBUwUi mvnv‡h¨ eywjqvb A¨vj‡Reivi

†gŠwjK Acv‡ikb Kxfv‡e m¤¢e? we‡kølYmn gZvgZ
`vI| 4



54 HSC m„Rbkxj c`v_©weÁvb wØZxq cÎ TEST PAPERS with SUGGESTIONS + BANK

†mU-02 24 wm‡jU †evW© 2021 welq ˆKvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ  m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } cixÿvMv‡i 750 mm cvi`  Pv‡c  Ges 30 °C ZvcgvÎvq
wc÷bhy³ `ywU M¨vm wmwjÛv‡ii cÖwZwU‡Z 2 mol wÎcigvYyK
M¨vm  ivLv  Av‡Q|  Dfq  wmwjÛv‡i  Pvc  AcmviY  K‡i  cÖ_g
wmwjÛv‡i M¨v‡mi AvqZb `ªæZ wØ¸Y Kiv nq| Aciw`‡K
wØZxq wmwjÛv‡i M¨v‡mi AvqZb ax‡i ax‡i wØ¸Y nq|
K. G›Uªwc Kv‡K e‡j? 1
L. RM‡Zi Zvcxq g„Zz̈ i Rb¨ `vqx G›Uªwc- e¨vL¨v Ki| 2
M. cÖ_g wmwjÛv‡i M¨v‡mi P‚ovšÍ ZvcgvÎv wbY©q Ki|  3
N.  Dfq  wmwjÛv‡i  Pvc  Acmvi‡Y  K…ZKvR  mgvb  n‡e  wK?

MvwYwZK we‡kølY Ki| 4
2 } GKwU gUiMvwo ˆZwii †Kv¤úvwb Zv‡`i Mvwoi Rb¨ 40%

`ÿZvm¤úbœ GKwU BwÄb ˆZwi Kij| BwÄbwU 600 K
ZvcgvÎvi Drm †_‡K Zvc MÖnY K‡i|
K. ZvcMwZwe`¨vi cÖ_g m~ÎwU wee„Z Ki| 1
L. cvi` GKwU DËg DòZvwgwZK c`v_©- e¨vL¨v Ki|  2
M. DÏxc‡Ki BwÄbwUi Zvc MÖvn‡Ki ZvcgvÎv KZ? 3
N. †Kv¤úvwbwU Zv‡`i BwÄ‡bi `ÿZv 10% evov‡bvi †ÿ‡Î

Dr‡mi ZvcgvÎv e„w× A_ev MÖvn‡Ki ZvcgvÎv n«vm †KvbwU
myweavRbK? MvwYwZKfv‡e we‡kølY Ki| 4

3 }

R = 15W

+ -

K

A C

B

D

12 V

G

P = 20W

S = 80W

Q = 40W

 wP‡Î GKwU ûBU‡÷vb eªxR †`Lv‡bv n‡q‡Q|
K. †Kv‡li Zwo”PvjK kw³ Kv‡K e‡j? 1
L. wbivcËv wdD‡R †Kb weï× avZz e¨en„Z nq bv Zv e¨vL¨v

Ki| 2
M. M¨vjfv‡bvwgUv‡ii Pvwe K mshy³  Kivi  ci CD As‡k

KZ gv‡bi †iva Kxfv‡e hy³ Ki‡j M¨vjfv‡bvwgUv‡ii
KuvUvi we‡ÿc k~b¨ n‡e? 3

N. Pvwe K Gi ms‡hvM wew”Qbœ K‡i wKk‡d©i m~‡Îi mvnv‡h¨ P
I R †KvbwUi  ga¨w`‡q  AwaK  cÖevn  AwZµg  Ki‡e  Zv
†`LvI| 4

4 }

E = 10 V

R2 = 150 W

R3 = 100 W

R1 =40 W

+ -

i i

 wP‡Î GKwU ˆe ỳ¨wZK eZ©bx †`Lv‡bv n‡jv|

K. Zv‡ci hvwš¿K mgZv ej‡Z Kx eyS? 1
L. kv›U †iv‡ai gvb Kg nq †Kb? e¨vL¨v Ki| 2
M. eZ©bxi cÖevngvÎv (i) wbY©q Ki| 3
N. †Kvb †ivawU AcmviY Ki‡j eZ©bxi cÖevngvÎv me©wb¤œ

n‡e? MvwYwZK we‡kølYmn gZvgZ `vI| 4
5 } Bqs  Gi  wØ-wPo  cixÿvq  ỳwU  wP‡oi  ga¨eZ©x  `~iZ¡ 2 mm

†bIqv n‡jv| G wPoØq †_‡K 1  m ~̀i‡Z¡ c ©̀vq †Wvivi
e¨eavb 0.3 mm cvIqv †Mj|
K. Av‡jvi Zi½ gyL ej‡Z Kx eyS? 1
L. Av‡jvi ˆØZbxwZ e¨vL¨v Ki| 2
M. DÏxc‡K e¨en„Z Av‡jvi Zi½‰`N©̈  wbY©q Ki| 3
N. Dc‡iv³ cixÿvq c ©̀vi †Kv‡bv GKwU we› ỳ‡Z Zi½Ø‡qi

c_ cv_©K¨ 12000 Å n‡j  D³  we›`y‡Z  †Kvb  ai‡bi
e¨wZPvi m„wó n‡e? MvwYwZK we‡kølYmn gZvgZ `vI|  4

6 } GKRb gnvk~b¨Pvix 25 eQi eq‡m 2.4 ´ 108 m  s-1 †e‡M
MwZkxj GKwU gnvk~b¨hv‡b P‡o gnvKvk åg‡Y wM‡q wd‡i
G‡jb| c„w_exi  gvbyl  Zv‡K †`L‡Z †c‡jb 75 eQi eq‡mi
GKRb e„× wn‡m‡e|
K. Ro cÖm½ KvVv‡gv ej‡Z Kx eyS? 1
L. M¨vwjwjIi iƒcvšÍi e¨vL¨v Ki| 2
M. gnvk~b¨Pvixi eqm wbY©q Ki| 3
N. gnvk~b¨Pvix Zvi 50-Zg Rš§w`b c„w_ex‡Z Ki‡Z PvB‡j

Zv‡K KZ‡e‡M MwZkxj n‡Z n‡e? 4
7 } A

B Y
C

 GKwU jwRK †M‡Ui cÖZxK|
K. †Wvwcs Kx? 1
L. evBbvwi b¤̂i c×wZi cÖ‡qvRbxqZv e¨vL¨v Ki| 2
M. DÏxc‡Ki jwRK †M‡Ui AvDUcyU 1 †c‡Z n‡j A, B, C

†Z  Kx  Kx  BbcyU  w`‡Z  n‡e?  mZ¨K  mviwYi  gva¨‡g
eywS‡q `vI| 3

N. DÏxc‡Ki jwRK †M‡Ui mv‡_ GKwU NOT †MU hy³ K‡i
mZ¨K mviwYi gva¨‡g e¨vL¨v Ki| 4

8 } N - N -P

‰LvGb,
IE = 0.85 mA
IB = 0.05 mA

N - P - N UªvbwR÷‡ii eøK wPÎ|
K. m¤§yL evqvm ej‡Z Kx eyS? 1
L. Aa©cwievnxi †ÿ‡Î †iv‡ai cwieZ©b ZvcgvÎvi Av‡jv‡K

e¨vL¨v Ki| 2
M. a-Gi gvb wbY©q Ki| 3
N. DÏxc‡Ki UªvbwR÷i‡K A¨vw¤úødvqvi wn‡m‡e e¨envi K‡i

Gi eZ©bx wPÎ A¼b Ki Ges Kvh©cÖYvwj e¨vL¨v Ki|  4
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†mU-04 25 ewikvj †evW© 2021 welq ˆKvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ  m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } STP-†Z 64 gm wnwjqvg M¨vm‡K m‡gvò cÖwµqvq Ges
iæ×Zvcxq cÖwµqvq Avjv`v Avjv`vfv‡e cÖwZav‡c AvqZb
wZb¸Y cÖmvwiZ Kiv n‡jv| d‡j Pvc I AvqZ‡bi cwieZ©b
nq Ges KvR m¤úbœ nq| [R = 8.31 JK-1 mol-1, g = 1.40]
K. wm‡÷g Kx? 1
L. ZvcMwZwe`¨vi cÖ_g m~ÎwU kw³i wbZ¨Zvi GKwU we‡kl

iƒc gvÎ- e¨vL¨v Ki| 2
M. iæ×Zvcxq cÖwµqvq AvqZb cwieZ©‡b P‚ovšÍ Pvc wbY©q

Ki| 3
N.  Dfq‡ÿ‡Î  K…ZKvR  Awfbœ  n‡e  wK?  MvwYwZK  we‡kølY

`vI| 4
2 } GKwU  Kv‡b©v  BwÄb  hLb 310 K ZvcgvÎvq ZvcMÖvn‡K _v‡K

ZLb Gi Kg©̀ ÿZv 40%|  BwÄ‡bi  Zvc  Dr‡mi  ZvcgvÎv
cwieZ©b K‡i Kg©̀ ÿZv e„w× Kiv hvq|
K. G›Uªwc Kx? 1
L. iæ×Zvcxq cÖwµqvq G›Uªwc w ’̄i _v‡K- e¨vL¨v Ki|  2
M. DÏxc‡Ki BwÄ‡bi Dr‡mi ZvcgvÎv wbY©q Ki| 3
N. Kg©`ÿZv 80% Ki‡Z n‡j Dr‡mi ZvcgvÎv wØ¸Y Ki‡Z

n‡e wK-bv? MvwYwZK hyw³ `vI| 4
3 } 100 W †iv‡ai GKwU M¨vjfv‡bvwgUv‡ii mv‡_ 2 W †iva

mgvšÍiv‡j hy³ Av‡Q| eZ©bxi g~j cÖevn 2 A| G hš¿ Øviv 2
A Gi AwaK cÖevn gvcv m¤¢e bq|
K. Zwo”PvjK kw³ Kx? 1
L.  ˆe`y¨wZK  hš¿cvwZ‡Z  mv›U  e¨envi  Kiv  nq  †Kb?  e¨vL¨v

Ki| 2
M. DÏxc‡K 2 W †iv‡ai ga¨w`‡q cÖevwnZ Zwo‡Zi gvb

wbY©q Ki| 3
N. DÏxcK Abymv‡i Kx e¨e ’̄v MÖnY Ki‡j 20 A Zwor cÖevn

gvcv hv‡e? MvwYwZK e¨vL¨v Ki| 4
4 } Dcgv Zvi evmvq GKwU ˆe ÿ̀ wZK †KZjx‡Z 2 litre cvwb Mig

Ki‡Z w`j| 1500 W Gi †KZwjwU 220 V mieivn jvB‡bi
mv‡_  hy³  wQj|  †m  †`Lj 07 min ci cvwb dzU‡Q| [cvwbi
Av‡cwÿK Zvc = 4200 J kg-1 K-1]
K. wgUvi weªR Kx? 1
L. †Kv‡bv cwievnxi †iva 1 W ej‡Z Kx eySvq? 2
M. Drcbœ Zv‡ci cwigvY K¨vjwi GK‡K wbY©q Ki| 3
N.  Dc‡iv³  Z_¨  †_‡K  H  w`‡bi  Kÿ  ZvcgvÎv  wbY©q  Kiv

hv‡e wK-bv? MvwYwZK we‡køl‡Yi gva¨‡g †`LvI| 4
5 } c`v_©weÁvb j¨v‡e GK`j wkÿv_©x Bqs-Gi wØ-wPo cixÿvq

c ©̀v †_‡K 1  m ~̀i‡Z¡ `ywU wPo ’̄vcb Kij| wPo-Ø‡qi
ga¨eZ©x e¨eavb 4 ´ 10-4 m| Zviv jvj Av‡jv e¨envi K‡i
c ©̀vi Dci 40wU  †Wviv  m„wó  Kij| c‡i meyR I bxj Av‡jv
e¨envi Kij| lr =  6200  Å,  lg =  4950  Å †_‡K 5700 Å
ch©šÍ lB = 4500 Å †_‡K 4950 Å ch©šÍ|

K. Zi½ gyL Kx? 1
L. ivbœvi Kv‡R gvB‡µv Zi½ e¨envi Kiv nq †Kb? 2
M. DÏxc‡K jvj Av‡jvi †ÿ‡Î †Wvivi cȪ ’ wbY©q Ki|  3
N. wkÿv_©xiv hw` AviI 20wU †Wviv †ewk †c‡Z Pvq Zvn‡j

†Kvb  e‡Y©i  Av‡jv  e¨envi  Ki‡Z  n‡e?  MvwYwZK  e¨vL¨v
`vI| 4

6 } ivZzj I cÖxZg 18 eQi eqmx `yB RgR fvB| ivZzj 200 m
ˆ`‡N©̈ i Ges Av‡jvi `ªæwZi 90% `ªæwZ‡Z MwZkxj GKwU
gnvk~b¨hv‡b P‡o gnvKvk åg‡Y hvq| hvIqvi mgq ivZzj
Zvi fvB cÖxZg‡K e‡j ÒhLb †Zvgvi eqm 40 eQi n‡e ZLb
Avwg 25 eQ‡ii Kg eqwm wn‡m‡e c„w_ex‡Z wd‡i Avme|Ó
K. Ro cÖm½ KvVv‡gv Kx? 1
L. †Kv‡bv e ‘̄ Av‡jvi †e‡Mi †P‡q †ewk †e‡M Pj‡Z cv‡i

bv- e¨vL¨v Ki| 2
M. c„w_exi mv‡c‡ÿ gnvk~b¨hvbwUi ˆ`N©¨ wbY©q Ki| 3
N. DÏxc‡Ki ivZz‡ji e³‡e¨i mZ¨Zv hvPvB Ki| 4

7 } A
B

1
3

2

Y

K. hyw³ eZ©bx Kx? 1
L. p - n Rvskb Wv‡qv‡W wegyLx †SuvK cÖ̀ vb Ki‡j wbt‡kwlZ

Í̄i e„w× cvq- e¨vL¨v Ki| 2
M. mZ¨K mviwYi mvnv‡h¨ Y Gi gvb †`LvI| 3
N. 2bs †MBU‡K XOR †MBU Øviv cÖwZ ’̄vcb Kiv n‡j Y-Gi

gv‡bi †Kv‡bv cwieZ©b cwijwÿZ n‡e wK-bv, Zv hvPvB
Ki| 4

8 } wP‡Î UªvbwR÷i ỳwU jÿ Ki :

1.056 mA

a = 0.96

wPÎ-1

1.25 mA
1.356 mA

wPÎ-2
K. NAND †MBU Kx? 1
L. m¤§yLx †SuvK e¨e ’̄vq cÖevn †Kb e„w× cvq? 2
M. DÏxc‡Ki 1bs UªvbwR÷‡ii wbtmviK cÖevn wbY©q Ki| 3
N. weea©K wn‡m‡e DÏxc‡Ki †Kvb UªvbwR÷iwU †ewk

Dc‡hvMx? MvwYwZK we‡kølY Ki| 4
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†mU-04 26 w`bvRcyi †evW© 2021 welq ˆKvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ  m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }

1 2 3 4 5 6

6
5
4
3
2
1

¾® AvqZb, V(litre)

®
Pvc

P(
X

10
5

Nm
-2

)

A

B
C

D

O (0, 0)

 wP‡Î, †Kv‡bv ZvcMZxq e¨e ’̄v‡K ABC, AC I ADC c‡_ A
†_‡K C we›`y‡Z †bIqv n‡jv| A I C we› ỳ‡Z e¨e ’̄vwUi
AšÍt ’̄kw³ h_vµ‡g 100 J I 600 J|
K. AšÍt ’̄kw³ Kv‡K e‡j? 1
L. ZvcMwZwe`¨vi k~b¨Zg m~Î n‡Z Kxfv‡e ZvcgvÎvi aviYv

cvIqv hvq? e¨vL¨v Ki| 2
M. AC c‡_ m¤úvw`Z Kv‡Ri cwigvY wbY©q Ki| 3
N.  †Kvb  c‡_  wm‡÷g  KZ…©K  M„nxZ  Zv‡ci  cwigvY  †ewk-

MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4
2 }

+

10 W

20 W

30 W

10 W

-

A

 wP‡Î, Zwor †Kv‡li Zwo”PvjK kw³ E = 16 V Ges A¨vwgUvi
Øviv m‡e©v”P 2.25 A Zwor cÖevn gvcv hvq| cieZ©x‡Z 16 V
Gi cwie‡Z© 150 V Gi e¨vUvwi e¨envi Kiv n‡jv Ges
eZ©bxi A¨vwgUv‡ii cvjøv 4 ¸Y Kiv n‡jv|
K. ZvoY †eM Kv‡K e‡j? 1
L. Zwor †Kv‡li Zwo”PvjK kw³ 2.5 V ej‡Z Kx eySvq? 2
M. 20 W †iv‡ai ga¨w`‡q Zwor cÖevn wbY©q Ki| 3
N. cwiewZ©Z †ÿ‡Î A¨vwgUviwUi mvnv‡h¨ cÖevngvÎv gvcv

m¤¢e wK-bv - MvwYwZKfv‡e we‡kølY Ki| 4
3 }

+ -+ -

IE

IB

IC

RL = 5 kW

 wP‡Îi UªvbwR÷iwUi †ÿ‡Î wbtmviK cÖevn 0.80 mA Ges cxV
cÖevn 0.06 mA cvIqv hvq| cieZ©x‡Z 0.10 V BbcyU
†fv‡ëR mieivn Kiv n‡j wbtmviK cÖevn 1 mA cvIqv hvq|
K. cwienb e¨vÛ Kv‡K e‡j? 1
L. e¨vÛ Z‡Ë¡i Av‡jv‡K AšÍiK c`v_© e¨vL¨v Ki|  2
M. cÖ_g †ÿ‡Î UªvbwR÷iwUi cÖevn jvf wbY©q Ki| 3
N. wØZxq †ÿ‡Î UªvbwR÷iwU weea©K wn‡m‡e KvR Ki‡e wK-

bv Zv MvwYwZKfv‡e hvPvB Ki| 4
4 }GKwU Kv‡b©vi BwÄb 200 °C ZvcgvÎvq Zvc Drm †_‡K 600 J Zvc

MÖnY K‡i Ges MÖvn‡K 400 J Zvc  eR©b  K‡i|  BwÄbwUi  Dr‡mi
ZvcgvÎv cwieZ©b bv K‡iI h‡š¿i `ÿZv 70% Kiv m¤¢e|
K. †gvjvi Zvc aviY ÿgZv Kv‡K e‡j? 1
L. ÒRM‡Zi Zvcxq g„Zz̈ i KviY Zvcxq mvg¨ve ’̄v|Ó- e¨vL¨v

Ki| 2

M. Zvc MÖvn‡Ki ZvcgvÎv wbY©q Ki| 3
N. DÏxc‡Ki `ÿZv m¤ú‡K© Dw³wU h_v_© wK-bv?

MvwYwZKfv‡e hvPvB Ki| 4
5 }

20 W

A C

B

D

+

10 W8 W

15 W

-

 wP‡Î Af¨šÍixY †iva, r = 2 W
Zwo”PvjK kw³, E = 8 V
K. Av‡cwÿK †iva Kv‡K e‡j? 1
L. ûBU‡÷vb weª‡Ri fvimvg¨ Ae ’̄v e¨vL¨v Ki|  2
M. M¨vjfv‡bvwgUvi wew”Qbœ Ae ’̄vq eZ©bxi Zwor cÖevn wbY©q

Ki| 3
N. m‡e©v”P †iv‡ai mv‡_ KZ gv‡bi †iva Kxfv‡e hy³ Ki‡j

weªRwU fvimvg¨ Ae ’̄vq DcbxZ n‡e Zv MvwYwZK
we‡køl‡Yi gva¨‡g gZvgZ `vI| 4

6 } Rviv c`v_©weÁvb M‡elYvMv‡i Bqs Gi wØ-wPo cixÿvq 0.2
cm e¨eav‡b Aew ’̄Z `yBwU wP‡o Av‡jv †djj| wPo †_‡K
100 cm `~‡i c ©̀vq †Wvivi cÖ¯’ 0.03 cm †cj| †Wvivi cȪ ’
e„w×  Kivi  Rb¨  Rviv  wP‡oi  e¨eavb  Kwg‡q 0.15 cm Ges
c ©̀vi ~̀iZ¡ evwo‡q 150 cm Kij|
K. c‡qwUs †f±i Kx? 1
L. †MŠY Zi½ Kxfv‡e m„wó nq? e¨vL¨v Ki| 2
M. cixÿvq e¨en„Z Av‡jvi K¤úv¼ wbY©q Ki| 3
N.  †Wvivi  cȪ ’  e„w×  Kivi  Rb¨  Rviv  †h  KvRwU  K‡i‡Q  Zv

h_v_© wK-bv? MvwYwZK we‡kølYc~e©K gšÍe¨ Ki| 4
7 } p - n Rvsk‡bi I - V †jLwPÎ †`Lv‡bv n‡q‡Q|

A

.2 .4 .6 .8 1.0 1.2 1.4 1.6

400
300
200
100

B

C

IR(m A)

IF(mA)

VF (V)VR (V) O

D

K. jwRK †MU Kv‡K e‡j? 1
L. P-UvBc Aa©-cwievnxi PvR© wbi‡cÿZv e¨vL¨v Ki| 2
M. AB As‡k MZxq †iva wbY©q Ki| 3
N.  †jLwP‡Îi OCD Ges OAB As‡ki Zzjbvg~jK we‡kølY Ki| 4

8 } GKwU  dzUej  †Ljvi  gv‡Vi  ˆ`N©̈ 400 m Ges  cȪ ’ 200 m|
GKRb b‡fvPvix 0.86 c †e‡M 1000 kg f‡ii GKwU b‡fvhv‡b
P‡o gvVwUi ˆ`N©¨ eivei AwZµg Kij|
K. M¨vwjjxq iƒcvšÍi Kv‡K e‡j? 1
L. Ro KvVv‡gv I ARo KvVv‡gv ỳwUi g‡a¨ cv_©K¨ wbiƒcY Ki| 2
M. b‡fvhvbwUi AvcvZ fi wbY©q Ki| 3
N. Òb‡fvPvix KZ…©K wbY©qK…Z gvVwUi †ÿÎdj cÖK…Z

†ÿÎd‡ji mgvb bq|Ó MvwYwZK we‡køl‡Yi gva¨‡g hvPvB
Ki| 4
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†mU-02 27 gqgbwmsn †evW© 2021 welq †KvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ  m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } A I B ỳwU BwÄb| A BwÄbwU - 60 °C ZvcgvÎvi wb¤œ Zvcvavi
†_‡K 2400 J Zvc MÖnY K‡i Ges D”P Zvcvav‡i 3600 J Zvc
eR©b K‡i| Aciw`‡K B BwÄb 1g av‡c 0 °C ZvcgvÎvi 5 kg
eid‡K 0 °C ZvcgvÎvi cvwb‡Z cwiYZ K‡i Ges 2q av‡c
0 °C ZvcgvÎvi 5 kg cvwb‡K 100 °C ZvcgvÎvi cvwb‡Z
cwiYZ K‡i| eid Mj‡bi Av‡cwÿK myßZvc 336000 J kg-1

Ges cvwbi Av‡cwÿK Zvc 4200 J kg-1 K-1|
K. Zvc BwÄb Kx? 1
L. iæ×Zvcxq cÖwµqvq cv‡Îi †`Iqvj Acwievnx ivLv nq

†Kb? 2
M. A-BwÄ‡bi D”P Zvcvav‡ii ZvcgvÎv wbY©q Ki|  3
N. DÏxc‡Ki B-BwÄ‡bi 1g I 2q av‡c G›Uªwci cwieZ©b

mgvb n‡e wK? MvwYwZK gZvgZ Dc ’̄vcb Ki| 4
2 } Rv‡n` I kv‡n` mncvVx| Rv‡n` c`v_©weÁvb j¨v‡e GKwU

†iva  _v‡g©vwgUvi  wbj|  hvi  eid  we›`y  I  ev®ú  we›`y‡Z  †iva
12 W Ges 24 W| Aciw`‡K, kv‡n` 5 atm Pvcwewkó GKwU
cv‡Î Ave× M¨v‡m 2400 J Zvckw³ mieivn K‡i| G‡Z
M¨v‡mi AvqZb 1600 cm3 †_‡K 3200 cm3 nq Ges  AšÍt¯’
kw³i cwieZ©b nq 1589.4 J|
K. cÖZ¨vMvgx cÖwµqv Kx? 1
L. Kxfv‡e BwÄ‡bi `ÿZv e„w× Kiv hvq? e¨vL¨v Ki| 2
M. 250 °C ZvcgvÎvq Rv‡n‡`i _v‡g©vwgUv‡ii †iva wbY©q

Ki| 3
N. DÏxc‡K kv‡n‡`i cixÿYwU ZvcMwZwe`¨vi 1g m~Î‡K

mg_©b K‡i wK? MvwYwZKfv‡e we‡kølY Ki|  4
3 } 2  V Zwo”PvjK kw³ I 1 W AšÍt‡ivawewkó 5wU Zwor

†Kvl‡K †kÖwY‡Z mvwR‡q 25 °C ZvcgvÎvi 60 W †ivawewkó
GKwU cwievnx Zv‡ii mv‡_ hy³ Kiv n‡jv| cwievnx Zv‡i
†iv‡ai DòZvi ¸Yv¼ 4.2 ´ 10-3 / °C|
K. Zwor eZ©bx Kv‡K e‡j? 1
L. wbivcËv wdD‡R weï× avZzi cwievnx Zvi e¨envi Ki‡j

Kx NU‡e? e¨vL¨v Ki| 2
M. 100 °C ZvcgvÎvq cwievnx ZviwUi †iva wbY©q Ki|  3
N. DÏxc‡Ki mKj Zwor †Kvl¸‡jv‡K mgvšÍiv‡j mvwR‡q

GKBfv‡e  hy³  Ki‡j  cÖev‡ni  cwieZ©b  Kxiƒc  n‡e?
MvwYwZKfv‡e we‡kølY Ki| 4

4 } wPÎ ỳwU ch©‡eÿY Ki Ges cÖkœ¸‡jvi DËi `vI :
I2

8 V
12 V

3 W 2 W

I1

I2 I1

4 W 1 W
A

B

3 W5 W10 A

5 W 9 W

6 W 6 W 5 W

I

wPÎ-1 wPÎ-2
K. kv›U Kx? 1
L. D”P gv‡bi †iva cwigv‡c ûBU‡÷vb weªR e¨envi Kiv nq

wK? e¨vL¨v Ki| 2
M. wPÎ-1 n‡Z A I B Gi ỳÕcÖv‡šÍ wefe cv_©K¨ wbY©q Ki|  3
N. wPÎ-2 G I1 bvwK I2 eo gv‡bi n‡e? Kvk©‡di m~‡Îi

mvnv‡h¨ MvwYwZK gZvgZ `vI| 4

5 } evqy‡Z Bqs-Gi GKwU wØ-wPo cixÿvq e¨en„Z Av‡jvi
Zi½‰`N©̈ 5200 Å, c`©vi `~iZ¡ 90 cm Ges wP‡oi e¨eavb
0.4 mm|  Gici  cixÿYwU  wMømvwib  I  †K‡ivwmb  gva¨‡g
m¤úbœ Kiv nq| wMømvwib I †K‡ivwm‡bi cÖwZmiYv¼ h_vµ‡g
1.47 Ges 1.44|
K. Av‡jvK el© Kx? 1
L.  w ’̄i  cvwb‡Z wXj Qyo‡j Zi½gyL  cvIqv  hv‡e  wK?  e¨vL¨v

Ki| 2
M. DÏxc‡Ki cixÿYwU n‡Z 7th AÜKvi †Wvivi ~̀iZ¡ wbY©q

Ki| 3
N. wMømvwib I †K‡ivwm‡b †Wvivi cȪ ’ mgvb cvIqv hv‡e wK?

MvwYwZK gZvgZ `vI| 4
6 } GKRb gnvk~b¨Pvix GKwU KvíwbK MÖ‡ni NbZ¡ ch©‡eÿ‡Yi

Rb¨  gnvk~b¨hv‡b  P‡o  MÖnwUi  e¨vm  eivei 1.8 ´ 108 m  s-1

†e‡M  hv‡”Qb|  MÖnwUi  w ’̄i  fi 7.4 ´ 1028 kg Ges e¨vm
14200 km|
K. f‡ii Av‡cwÿKZv Kx? 1
L.  MwZkxj  e ‘̄i  ˆ`N©̈  wK  KL‡bv  k~b¨  n‡Z  cv‡i?  e¨vL¨v

Ki| 2
M. MwZkxj Ae ’̄vq gnvk~b¨Pvixi wbKU MÖnwUi fi KZ n‡e

wbY©q Ki| 3
N. gnvk~b¨Pvixi wbKU MÖnwUi Nb‡Z¡i cwieZ©b Kxiƒc n‡e?

MvwYwZKfv‡e e¨vL¨v Ki| 4
7 } M‡elYv †K‡›`ªi wZbRb M‡el‡Ki eqm h_vµ‡g 30 eQi, 40

eQi Ges 42 eQi| wØZxq M‡elK 2.4 ´ 108 m s-1 †e‡M Ges
Z…Zxq M‡elK 1.8 ´ 108 m  s-1 †e‡M gnvk~b¨hv‡bi P‡o
Qvqvc_ AbymÜv‡b †M‡jb Ges M‡elYv †k‡l c„w_exi
cwÄKvg‡Z 30 eQi ci c„w_ex‡Z wd‡i G‡jb| gnvk~b¨hv‡bi
ˆ`N©̈ 100 m|
K. Av‡cwÿKZvi we‡kl Z‡Ë¡i cÖ_g ¯̂xKvh©wU wjL| 1
L. j‡iÄ iƒcvšÍi I M¨vwjwjI iƒcvšÍi GKB iKg n‡Z cv‡i

wK? e¨vL¨v Ki| 2
M. wØZxq M‡el‡Ki mv‡c‡ÿ gnvk~b¨hv‡bi MwZkxj Ae ’̄vq

ˆ`N©̈  wbY©q Ki| 3
N. wØZxq I Z…Zxq M‡elK c„w_ex‡Z wd‡i Avmvi ci M‡elK

wZbR‡bi  g‡a¨  Kvi  eqm  †ewk  n‡e?  MvwYwZK  gZvgZ
`vI| 4

8 } GKwU A¨vw¤úqvi eZ©bxi fvi †iva 4500 W| GB eZ©bx‡Z
UªvbwR÷‡ii mvaviY wbtmviK ms‡hvM e¨envi Kiv n‡q‡Q|
evqvwms †fv‡ëR 15 mV n‡j cxV cÖev‡ni cwieZ©b 30 mA
Ges msMÖvnK cÖev‡ni cwieZ©b 3 mA cvIqv hvq|
K. p - n Rvskb Kv‡K e‡j? 1
L. c~Y©Zi½ weªR †iKwUdvqv‡i PviwU Wv‡qvW e¨envi Kiv nq

†Kb? e¨vL¨v Ki| 2
M. DÏxcK n‡Z cÖevn jvf wbY©q Ki| 3
N. DÏxc‡Ki Z_¨ †_‡K †fv‡ëR jvf wbY©q Kiv m¤¢e n‡e

wK? MvwYwZK gZvgZ `vI| 4
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28 XvKv †evW© 2019 welq †KvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } Zvc cwievnx I Acwievnx c`v‡_©i ˆZwi ỳwU Nl©Ynxb
wc÷bhy³ wmwjÛv‡i 2 ´ 105 Pa Pv‡c  I 600 K ZvcgvÎvq
1 mol wnwjqvg M¨vm Av‡Q| cieZ©x‡Z Dfq wmwjÛv‡i Pv‡ci
cwigvY A‡a©K Kiv n‡jv| (wnwjqv‡gi †ÿ‡Îg =  1.67 Ges
R = 8.31 J mol-1 K-1)
K. Zvc MwZwe`¨vi 1g m~ÎwU wee„Z Ki| 1
L. m‡gvò cÖwµqvq dW = dQ †Kb? e¨vL¨v Ki| 2
M. Acwievnx wmwjÛv‡i P‚ovšÍ ZvcgvÎv wbY©q Ki| 3
N. wmwjÛviØ‡qi g‡a¨ †KvbwUi †ÿ‡Î K…ZKvR †ewk? hvPvB

Ki| 4
2 }

(k)
R1 = 10 W

r3 = 0.3 W
E3 = 1.5 V

r2 = 0.3 W
E2 = 1.5 V

r1 = 0.3 W
E1 = 1.5 V

I¢s

(k)

Is

R1 = 10 W

r1 = 0.5 W
E1 = 1.5 V

r2 = 0.5 W
E2 = 1.5 V

eZ©bx-K eZ©bx-L

K. Kvk©‡di 2q m~ÎwU wee„Z Ki| 1
L. ZvcgvÎv evo‡j cwievnxi †iva ev‡o †Kb? e¨vL¨v Ki| 2
M. eZ©bx-K Gi †ÿ‡Î Is-Gi gvb KZ? 3
N.  eZ©bx  K  I  L  Gi  g‡a¨  †KvbwUi  ewnt‡iva  †ewk  DËß

n‡e? we‡kølY Ki| 4
3 }50 m j¤̂v  GKwU †mvRv Zv‡ii ga¨ w`‡q 2 A Zwor cÖevwnZ

n‡”Q| ZviwU n‡Z 2  m j¤^- ~̀i‡Z¡i P we› ỳ‡Z Avweó
†PŠ¤̂K‡ÿ‡Îi gvb B| mgvb j¤̂v Aci GKwU Zvi w`‡q GKwU
AvqZvKvi  KzÐjx  ˆZwi  K‡i  KzÐjx  Zj‡K B †PŠ¤̂K‡ÿ‡Îi
mgvšÍiv‡j ivLv n‡jv| AvqZvKvi KzÐjxi cÖ ’̄ =  10  cm,
ˆ`N©̈ = 15 cm Ges m0 = 4p ´ 10-7 Tm A-1|
K. Zwor wØ‡giæ Kv‡K e‡j? 1
L. †MvjvKvi cwievnxi aviKZ¡ e¨vmv‡a©i Dci wbf©ikxj-

e¨vL¨v Ki| 2
M. †PŠ¤̂K‡ÿÎ B-Gi gvb KZ? 3
N. AvqZvKvi KzÐjx Nyi‡e wK bv hvPvB Ki| 4

4 } GKRb QvÎ 100 cm †dvKvm  `~i‡Z¡i  GKwU  †jÝ  w`‡q
0.01 cm ˆ`‡N©̈ i  KYv  cixÿv  KiwQj| c‡i  †m GKwU  b‡ji
GK cÖv‡šÍ GB †jÝ I Ab¨ cÖv‡šÍ 4 cm †dvKvm `~i‡Z¡i Ab¨
†jÝ jvwM‡q AvKvk ch©‡eÿY Kij|
K. cig cÖwZmiYv¼ Kv‡K e‡j? 1
L.  †j‡Ýi  †dvKvm  `~iZ¡  AvcwZZ  Av‡jvi  e‡Y©i  Dci

wbf©ikxj- e¨vL¨v Ki| 2
M. †QvU KYv¸‡jv‡K KZ eo †`Lvw”Qj? 3
N.  bj  e¨envi  Kivi  ci  AvKv‡ki  †Kv‡bv  e ‘̄‡K  †`L‡Z

PvB‡j †Kvb †dvKvwms G †ewk eo †`Lv‡e MvwYwZKfv‡e
hvPvB Ki| 4

5 } B‡j±ª‡bi mv‡_ msN‡l©i d‡j 4400 Å Zi½‰`‡N©̈ i AvcwZZ
†dvUb 60° †Kv‡Y  wewÿß  n‡q  GKwU  avZe  c„ô‡K  AvNvZ
K‡i| avZe c„‡ôi Kvh©v‡cÿK 2.5 eV| (h = 6.63 ´ 10-34 J-s,
C = 3 ´ 108 m s-1, m0 = 9.1 ´ 10-31 kg)
K. d‡UvB‡j±ªb Kv‡K e‡j? 1
L. †e¸bx Av‡jvi kw³ jvj Av‡jvi †P‡q †ewk †Kb? e¨vL¨v

Ki| 2
M. AvcwZZ †dvU‡bi kw³ KZ? 3
N. d‡UvB‡j±ªb I wewÿß B‡j±ª‡bi g‡a¨ †KvbwUi MwZkw³

†ewk n‡e- hvPvB Ki| 4
6 } wP‡Î Bqs-Gi wØ-wPo cixÿvi e¨e ’̄v †`Lv‡bv n‡q‡Q| e¨en„Z

Av‡jvi Zi½‰`N©̈ 5500 Å, wPoØ‡qi  cȪ ’ 0.1 mm Ges
ga¨eZ©x ~̀iZ¡ 0.5 mm| cvwbi cÖwZmiYv¼ 1.33 Ges cvwb‡Z
Av‡jvi ª̀æwZ 1450 m s-1|

S1

S2

0.5 mm

P

1m

S O

q

K. AceZ©b Kv‡K e‡j? 1
L. K…òMnŸi †_‡K Av‡jv wbM©Z n‡Z cv‡i bv †Kb? e¨vL¨v

Ki| 2
M. e¨wZPv‡ii †Wviv cȪ ’ KZ? 3
N. S2 wPo eÜ Ki‡j †K› ª̀xq Pi‡gi we Í̄…wZ †KvY cvIqv m¤¢e

wK-bv hvPvB Ki| 4
7 } wP‡Î f‚wgi Djø¤^ eivei ABC GKwU

mgevû wÎfzR|
 q1 = 3 ´ 10-9 C
 q2 = 3 ´ 10-9 C

B C

A

2 m

2 m 2 m

K. B‡j±ªb †fvë Kv‡K e‡j? 1
L. †Kv‡bv e ‘̄i Avavb 2 ´ 10-19 C n‡Z  cv‡i  bv- e¨vL¨v

Ki| 2
M. A we› ỳ‡Z wef‡ei gvb KZ? 3
N. A we›`y‡Z 2 kg f‡ii GKwU  e ‘̄  Szwj‡q  ivL‡Z n‡j wK

ˆe ỳ¨wZK e¨e ’̄v wb‡Z n‡e? we‡kølY Ki| 4
8 } GKwU nvB‡Wªv‡Rb cigvYyi B‡j±ªb - 1.5 eV kw³ Ae ’̄v n‡Z

- 3.4 eV kw³ Ae ’̄vq Av‡m| [C = 3 ´ 108 m s-1, h = 6.63
´ 10-34 Js, 1 eV = 1.6 ´ 10-19 J, „̀k¨gvb Av‡jvi Zi½‰`‡N©̈ i
cvjøv 4 ´ 10-7 m n‡Z 8 ´ 10-7 m]
K. m~Pb K¤úv¼ Kv‡K e‡j? 1
L.  †Kv‡bv  e ‘̄i  †eM  †dvU‡bi  †e‡Mi  mgvb  n‡Z  cv‡i  bv-

e¨vL¨v Ki| 2
M.  f‚wg  Ae ’̄vi  kw³ - 13.6 eV n‡j  B‡j±ªb  cÖ_‡g  †Kvb

kw³ Í̄‡i wQj? 3
N. wbtmwiZ wewKiYwU „̀k¨gvb n‡e wK? hvPvB Ki| 4
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29 ivRkvnx †evW© 2019 welq †KvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } Øv`k †kÖwYi weÁvb wefv‡Mi `yÕRb wkÿv_©x, myRb I ˆkjx,
GKwU Av`k© M¨vm‡K 27 °C ZvcgvÎv I 300 cm cvi` Pv‡c
h_vµ‡g m‡gvò I iæ×Zvcxq cÖwµqvq M¨v‡mi AvqZb A‡a©K
Kij| M¨vmwU wØcigvYyK|
K. cvwbi ˆÎawe›`y Kv‡K e‡j? 1
L. P ~ V †jLwP‡Î iæ×Zvcxq †iLv‡K mg-G›Uªwc †iLv ejv

nq †Kb? 2
M. ˆkjx KZ…©K msNwUZ ZvcMZxq cwieZ©‡b M¨vmwUi

ZvcgvÎv KZ n‡e? 3
N.  DÏxc‡Ki  Av‡jv‡K  myRb  I  ˆkjxi  g‡a¨  †K  †ewk  KvR

m¤úv`b Ki‡e? MvwYwZK we‡køl‡Yi gva¨‡g e¨vL¨v Ki| 4
2 } 15 cm I 30 cm eµZvi e¨vmva©wewkó GKwU D‡fvËj †j‡Ýi

mvg‡bi 60 cm `~‡i  GKwU  e ‘̄  ’̄vcb  Ki‡j 30 cm wcQ‡b
cÖwZwe¤̂ cvIqv hvq|
K. „̀wó‡KvY Kv‡K e‡j? 1
L.  Awfj‡ÿ¨i  †dvKvm  ˆ`N©̈  Kgv‡j  AYyexÿY  h‡š¿i  weea©b

Kxfv‡e cwiewZ©Z nq? 2
M. †jÝwUi Dcv`v‡bi cÖwZmiv¼ wbY©q Ki| 3
N. DÏxc‡Ki Ab v̈b¨ kZ©vewj wVK †i‡L Kx e¨e ’̄v wb‡j †jÝwUi

ÿgZv 1.54 D Kiv hvq? MvwYwZKfv‡e e¨vL¨v Ki| 4
3 } dvwng c`v_©weÁv‡bi GKRb QvÎ| wZwb ch©vqµ‡g 4 ´ 10-7 m

I 7.8 ´ 10-7 m Zi½‰`‡N©̈ i  Av‡jvK  iwk¥  e¨envi  K‡i
d‡UvB‡jKUªb wbM©gb cixÿv m¤úbœ Ki‡jb| Zvi cixÿvq
e¨en„Z  avZzi  Kg©  A‡cÿK 2.3 eV| [†`Iqv Av‡Q, 1  eV =
1.6 ´ 10-19 J, h = 6.63 ´ 10-34 J-s, C = 3 ´ 108 m s-1]
K. Zv‡ci hvwš¿K mgZv Kv‡K e‡j? 1
L.  ̂ e`ÿ wZK  jvB‡b  KvR  Kivi  mgq DC-220 V A‡cÿv

AC-220 V jvBb †ewk wec¾bK- KviY e¨vL¨v Ki| 2
M. e¨en„Z avZzi †ÿ‡Î m~Pb K¤úv¼ wbY©q Ki| 3
N. DÏxc‡K ewY©Z Dfq †ÿ‡Î Av‡jvK Zwor wµqv msNwUZ n‡e

wK-bv? MvwYwZK we‡køl‡Yi gva¨‡g †Zvgvi gZvgZ `vI| 4
4 }A we›`y‡Z Pv‡R©i cwigvY

q1 = - 4 ´ 10-6 C Ges B
we›`y‡Z q2 = - 4 ´ 10-6 C|

 GLv‡b, OP =  OA =  OB =
10 cm, OP = AB

A

P

q1 = - 4 ´ 10-6 C q2 = - 4 ´ 10-6 C

BO

K. Zwor wØ‡giæ Kv‡K e‡j? 1
L. †Kv‡bv †Kv‡li Zwo”PvjK kw³ 1.5 V ej‡Z wK eyS? 2
M. q1 I q2 Pv‡R©i Rb¨ 'O' we› ỳi wefe wbY©q Ki| 3
N. ewY©Z PvR©Ø‡qi Rb¨ O I P we›`yi Zwor cÖvej¨ GKB n‡e

wK bv? hvPvB K‡i gZvgZ `vI| 4
5 } wP‡Î PQRS GKwU Zworevnx AvqZvKvi ZviKzÐjx| G‡K B

gv‡bi GKwU †PŠ¤̂K †ÿ‡Î j¤̂fv‡e ’̄vcb Kiv n‡q‡Q hv‡Z
K‡i KzÐjxi Zj †PŠ¤̂K †ÿ‡Îi mgvšÍivj _v‡K|

S R
Y

R N

X QPM

SN
®
B

®
B

I

b

GLv‡b,
Aÿ, MN ^ XY
MN Aÿ mv‡c‡ÿ
UK©, tMN

XY Aÿ mv‡c‡ÿ
UK©, tXY

 [GLv‡b, B = 1.5  ́10-2 Wb/m-2, I = 2 A, l = 1 m, b = 0.5 m]

K. †PŠ¤̂K †Wv‡gBb Kx? 1
L. cigvYyi Kÿc‡_ N~Y©vqgvb B‡jKUª‡bi †gvU †PŠ¤̂K åvgK

ej‡Z wK eyS? e¨vL¨v Ki| 2
M. KzÐjxi QR evûi Dci wµqvkxj †PŠ¤̂K e‡ji gvb wbY©q

Ki| 3
N. DÏxcK Abymv‡i tMN > tXY n‡e wK-bv? MvwYwZKfv‡e

e¨vL¨v Ki| 4
6 } cixÿvMv‡i Bqs Gi wØ-wPo cixÿv m¤úbœ Ki‡Z MÖæc-we Gi

wkÿv_©xiv 5460 Å Zi½‰`‡N©̈ i  meyR Av‡jv  Øviv  GKwU  c ©̀v‡K
Av‡jvwKZ Kij| d‡j wmøU¸‡jv n‡Z 1 m ~̀‡i c ©̀vi Dci †h
e ẅZPvi cwÆ †`Lv †Mj Zvi PviwU D¾¡j †Wvivi e¨eavb 5 mm|
K. ev‡qvU-m¨vfvU© m~ÎwU wee„Z Ki| 1
L. †PŠ¤̂K d¬v· GKwU †¯‹jvi ivwk- e¨vL¨v Ki| 2
M. DÏxc‡K e¨en„Z wmøU ỳ‡Uvi ga¨eZ©x ~̀iZ¡ KZ? 3
N. DÏxc‡Ki cixÿYwU cvwb‡Z †i‡L m¤úbœ Ki‡j †Wvovi

cÖ‡ ’̄i †Kv‡bviƒc cwieZ©b n‡Zv wK-bv? MvwYwZK
we‡køl‡Yi gva¨‡g †Zvgvi gZvgZ `vI| 4

7 } wP‡Î  Av‡jv‡K  Zwor  cixÿvq  GKwU  cigvYyi  PZz_©   Kÿc_
n‡Z  GKwU  B‡jKUªb  3q  Kÿc‡_  wd‡i  Av‡m|  d‡j  GKwU
†dvUb  wbM©Z  nq|  D‡jøL¨  †h,  cø̈ v‡¼i  aªæe‡Ki  gvb,
B‡jKUª‡bi fi, B‡jKUª‡bi PvR© Ges k~b¨ ’̄v‡bi
†f`b‡hvM¨Zvi gvb h_vµ‡g 6.63 ´ 10-34 Js, 9.1 ´ 10-31 kg,
1.6 ´ 10-19 C Ges 8.854 ´ 10-12 C2N-1 m-2|

+

1g
2q

3q

4_© Kÿc_

K. †jcUb KYv Kx? 1
L.  GKwU  UªvbwR÷‡ii  †em-BwgUvi  evqvwms  wK  iKg  nIqv

DwPZ? e¨vL¨v Ki| 2
M. 3q Kÿc‡_i e¨vmva© KZ n‡e? 3
N. DÏxc‡Ki Z_¨ g‡Z wewKwiZ †dvU‡bi Av‡jv †`Lv hv‡e

Kx? MvwYwZKfv‡e we‡kølY K‡i †Zvgvi gZvgZ `vI| 4
8 }

+- +-

n np

RL = 2 WIB

ICIE

~Vin = IV Rin = 25 W

 GLv‡b, IC = 35 mA
K. Break down voltage Kv‡K e‡j? 1
L. N-type Aa©-cwievnx FYvZ¥K Pv‡R© PvwR©Z wK-bv? e¨vL¨v

Ki| 2
M. cÖ̀ Ë wPÎ †_‡K IB-Gi gvb wbY©q Ki| 3
N. wPÎ Abymv‡i Output Signal-Gi gvb Input Signal-Gi gvb

A‡cÿv †ewk n‡e wK-bv? MvwYwZKfv‡e we‡kølY Ki|  4
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30 h‡kvi †evW© 2019 welq †KvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb-50
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }A cÖwµqvi 2 kg cvwb‡K 0 °C ZvcgvÎv †_‡K ev‡®ú iƒcvšÍwiZ
Kiv n‡jv| Ab¨w`‡K B cÖwµqvq 10 °C ZvcgvÎvi 5 kg cvwb‡K
100 °C ZvcgvÎvi cvwb‡Z cwiYZ Kiv n‡jv| (cvwbi Av‡cwÿK
Zvc 4200 J kg-1 K-1 Ges cvwbi ev®úxfe‡bi Av‡cwÿK
myßZvc 2.26 ´ 106 J kg-1)
K. Av‡cwÿK Zvc Kv‡K e‡j? 1
L.  Zwor  cÖev‡ni  d‡j  cwievnx‡Z  Zvc  Drcbœ  nq  †Kb?

e¨vL¨v Ki| 2
M. DÏxc‡K A cÖwµqvq †gvU cÖ‡qvRbxq Zvc wbY©q Ki|  3
N. DÏxc‡K †Kvb cÖwµqvq wek„•Ljvi gvÎv †ewk?

MvwYwZKfv‡e we‡kølY Ki| 4
2 }

12 V

10 W

(K)
1.2 W

8 W
2 W

6 W

A

K. Zwor wØ‡giæi msÁv `vI| 1
L. cvwbi civ‰e ỳ ẅZK aªæe‡Ki gvb †ewk nIqv m‡Ë¡I †Kb

WvB‡jKwUªK wn‡m‡e cvwb e¨envi Kiv nq bv? e¨vL¨v Ki|  2
M. eZ©bxi Zzj¨ †iva wbY©q Ki| 3
N. eZ©bxi AvDUcy‡U (220 V - 100  W) Gi  GKwU  evj¦

ms‡hvRb Kiv n‡j evj¦wUi †Kv‡bv ÿwZ n‡e wK bv hvPvB
Ki| 4

3 } mgvb e¨vmv‡a©i ỳwU †MvjK A I B k~b¨ ’̄v‡b  ci¯úi †_‡K
15 cm `~‡i Aew ’̄Z| A †Mvj‡K PvR© + 3 ´ 10-12 C Ges B
†Mvj‡K PvR© + 12 ´ 10-12 C Av‡Q|

P

A

5 cm

B

15 cm

K. ZvcMwZwe`¨vi k~b¨Zg m~ÎwU wjL| 1
L. iæ×Zvcxq cÖwµqv GKwU mgG›Uªwc cÖwµqv- e¨vL¨v Ki| 2
M. P we› ỳ‡Z Zwor wefe wbY©q Ki| 3
N. P we›`y‡Z  Zwor  cÖvej¨  k~b¨  n‡Z  cv‡i  wK?  MvwYwZK

we‡kølY K‡i hyw³ Dc ’̄vcb Ki| 4
4 } mywg cÖwZ †mw›UwgUv‡i 6000 `vMwewkó  AceZ©b  †MÖwUs  Gi

5890 Å Zi½‰`‡N©¨i Av‡jvK †djj| Aciw`‡K iæwg cÖwZ
†mw›UwgUv‡i 1.25 ´ 105 msL¨K `vMwewkó AceZ©b †MÖwUs-G
2200 Å Zi½‰`‡N©¨i Av‡jv †djj|
K. dvg©v‡Ui bxwZwU wjL| 1
L. Amxg ~̀i‡Z¡ Aew ’̄Z e ‘̄i AvKvi AZ¨šÍ †QvU nq †Kb? 2
M. mywgi cixÿ‡Y cÖ_g Pi‡gi Rb¨ AceZ©b †KvY wbY©q Ki| 3
N. iæwgi cixÿ‡Y Zi½‰`‡N©¨i wKiƒc cwieZ©b Avb‡j wØZxq

Pi‡gi  Rb¨  mywg  I  iæwg  Df‡qi  †ÿ‡Î  AceZ©b  †KvY
GKB cvIqv hv‡e? MvwYwZK we‡kølY Ki| 4

5 } Dfq wP‡Î ABCD AvqZvKvi KzÐjxi ˆ`N©̈ 15 cm Ges cȪ ’
10 cm| KzÐjxi cvKmsL¨v 500|

BA

CD

1 = 5 A

wPÎ-1

B = 5 ´ 10-3 T

B
A

C

D

1 = 5 A

wPÎ-2

B = 5 ´ 10-3 T
q = 60°

K. ¯̂Kxq Av‡ek ¸Yv‡¼i msÁv `vI| 1
L. w`K cwieZ©x Zwo”PvjK e‡ji †ÿ‡Î Mo gv‡bi †P‡q

AvcvZ gvb †ewk ¸iæZ¡c~Y© †Kb? 2
M. 1bs wP‡Î KzÐjxi Dci cÖhy³ U‡K©i gvb KZ? 3
N. 2q wP‡Î cvKmsL¨vi KZ cwieZ©b Ki‡j Dfq U‡K©i gvb

GKB _vK‡e? MvwYwZK we‡køl‡Y †`LvI| 4
6 } wb‡Pi wP‡Î mg‡qi mv‡c‡ÿ AÿZ †ZRw¯Œq cigvYyi

cwieZ©b †`Lv‡bv n‡jv|

N0

T
1
2

® mgq (t)

N

0.37 N0

0.5 N0
A

B

K. Aa© cwievnxi msÁv `vI| 1
L. †Wvwcs Ki‡j Aa© cwievnxi cwievwnZv e„w× cvq †Kb? 2
M. DÏxc‡Ki †ZRw¯Œq c`v‡_©i Aeÿq aªæeK 4.02 ´ 10-4 J-1

n‡j  KZ  mgq  c‡i  D³  cigvYy  Avw`  cigvYyi  GK-
cÂgvsk n‡e? 3

N. DÏxc‡Ki †ZRw¯Œq c`v_©wUi Mo Avqyi mgvb mg‡qi ci
Zvi AÿZ cigvYyi msL¨v B we› ỳ‡Z n‡e wK-bv? MvwYwZK
we‡køl‡Y †`LvI| 4

7 }

A

lA = 6800 Å

B

lB = 5500 Å

 wP‡Î A I B `ywU avZe cvZ| cvZ `ywUi Kvh©  A‡cÿK WA

Ges WB h_vµ‡g 2.1 eV Ges 2.0 eV| Av‡jvK Drm †_‡K
h_vµ‡g 6800 Å Ges 5500 Å Zi½‰`‡N©̈ i Av‡jvKiwk¥
AvcwZZ nq|
K. ˆ`N©̈  ms‡KvPb Kv‡K e‡j? 1
L. Av‡cwÿKZvi ZË¡g‡Z †Kv‡bv e ‘̄i †eM Av‡jvi †e‡Mi

mgvb n‡Z cv‡i bv- e¨vL¨v Ki| 2
M. B avZe cv‡Zi m~Pb K¤úv¼ KZ? 3
N. DÏxc‡K A I B Dfq  cv‡Z  d‡UvZwor  wµqv  msNwUZ

n‡e wK-bv- MvwYwZKfv‡e gZvgZ `vI| 4
8 }

0.95 mA

0.05 mA P

n

n

K. mycvi‡bvfv Kv‡K e‡j? 1
L. m~h© KLbI K…òMnŸ‡i cwiYZ n‡e bv? e¨vL¨v Ki| 2
M. eZ©bxi cÖevn jvf wbY©q Ki| 3
N.  DÏxc‡Ki  wWfvBmwU  w`K  cwieZ©x  ms‡K‡Zi  we Í̄vi  e„w×

K‡i- we‡kølYmn wePvi Ki| 4
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31 Kzwgjøv †evW© 2019 welq †KvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb-50
 [ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } GKRb wkÿv_©x wjLb 84 kJ Zvc  mieivn  K‡i 30 °C
ZvcgvÎvi 5 kg cvwb‡K DËß Kij| Aci wkÿv_©x wbqb Zvc
mieivn K‡i 100 °C ZvcgvÎvi cvwb‡K m¤ú~Y©iƒ‡c ev‡®ú
cwiYZ Kij| cvwbi  Av‡cwÿK Zvc 4200 J kg-1 K-1 Ges
ev®úxfe‡bi Av‡cwÿK myßZvc 2.26 ´ 106 J kg-1|
K. m‡gvò cÖwµqv Kv‡K e‡j? 1
L. c„w_exi Zwor wefe k~b¨ aiv nq †Kb? e¨vL¨v Ki| 2
M. wjLb cvwbi ZvcgvÎv KZUzKz e„w× K‡iwQj? wbY©q Ki| 3
N. DÏxc‡Ki †Kvb cÖwµqvwU AwaK cwi‡ekevÜe? †Zvgvi

DË‡ii mc‡ÿ hyw³ `vI| 4
2 } wb‡Pi eZ©bx‡Z C1 I C2 `ywU mgvšÍivj cvZ aviK hy³

Kiv  n‡q‡Q  hv‡`i  cÖwZwUi  ỳB  cv‡Zi  e¨eavb 0.5 cm
Ges aviKZ¡ 600 PF. cieZ©x‡Z C1 aviK‡K KvMR (k = 3.5)
Øviv c~Y© Kiv n‡jv Ges C2 Gi  wVK  gvSLv‡b
mgvšÍivj cv‡Zi Abyiƒc cvZjv cvZ cÖ‡ek Kiv‡bv n‡jv|
Î0 = 8.85 ´ 10-12 C2N-1M-2|

200 V C1 C2

K. Av‡jvi e¨wZPvi Kv‡K e‡j? 1
L. Zwor e¨vUvwii Mv‡q 5 Am-hour †jLvi A_© e¨vL¨v Ki|  2
M. avi‡Ki cÖwZ cv‡Zi †ÿÎdj wbY©q Ki| 3
N. aviK ỳwU‡Z KvMR I cvZ cÖ‡ek Kiv‡bvi ci eZ©bxi

mwÂZ Zwor kw³i wKiƒc cwieZ©b n‡e- MvwYwZK e¨vL¨v
`vI| 4

3 }60 W †iv‡ai  ỳwU  †ivaK  †kÖwY‡Z  hy³  K‡i 120 V Zwor
Dr‡mi  mv‡_  hy³   Kiv  n‡jv|  cieZ©x‡Z  †ivaK  `ywU
mgvšÍiv‡j hy³ K‡i GKB Dr‡mi mv‡_ hy³ Kiv n‡jv|
K. †MÖwUs aªæeK Kv‡K e‡j? 1
L. ZvcgvÎv e„w× †c‡j Aa©cwievnxi †iva n«vm cvq †Kb

e¨vL¨v Ki| 2
M. †kÖwYhy³ Ae ’̄vq 60 W †iv‡ai ga¨w`‡q cÖevwnZ cÖevngvÎv

wbY©q Ki| 3
N. †Kvb ms‡hv‡M GKwU wbw`©ó mg‡q †ewk Zvc Drcbœ n‡e?

MvwYwZK we‡kølY `vI| 4
4 } GKRb wkÿv_©x ỳwU KzÐjx‡K mgvÿxqfv‡e wb‡Pi wP‡Îi b¨vq

mvwR‡q  jÿ  Kij  †h,  †KejgvÎ  1g  KzÐjx‡Z  cÖevn  Pvjbv
Ki‡j †K‡› ª̀  Drcbœ  †PŠ¤K̂ †ÿÎ 9.42 ´ 10-4 T cvIqv hvq|
†m 2q KzÐjxi cvKmsL¨v wb‡qwQj 450| cieZ©x‡Z Dfq
KzÐjxi ga¨w`‡q GKB cÖevn Pvjbv Kiv nq Ges KzÐjxi e¨vm
eivei 80 C gv‡bi GKwU PvR©‡K 10 m s-1 †e‡M Pvjbv Kiv
nq|

i2

2q KzÐjx

r2
i1

r1

1g KzÐjx
r1 = 4 cm
r2 = 6 cm
i1 = i2 = 0.3 A

K. j‡iÄ ej Kv‡K e‡j? 1
L. AvK…wZ †`‡L wKfv‡e AYyexÿY I ~̀iexÿY hš¿ kbv³ Kiv

hvq? 2
M. DÏxc‡Ki 1g KzÐjxi cvKmsL¨v wbY©q Ki|  3
N.  wØZxq  KzÐjx‡Z  cÖev‡ni  w`K  cwieZ©b  Kiv  n‡j  †K› ª̀

AwZµg Kivi  gyn~‡Z©  PvR©wUi  †PŠ¤̂K †ÿ‡Îi cÖfv‡ei  wK
cwieZ©b n‡e? MvwYwZK we‡kølY `vI| 4

5 } Bqs Gi wØwPo cixÿvq wPo ỳwUi e¨eavb 0.4 mm Ges c ©̀vi
~̀iZ¡ 1  m| 3100 Å Zi½‰`‡N©̈ i  Av‡jv  wP‡oi  Dci  †djv

n‡j c ©̀vq †K› ª̀ n‡Z Wv‡b ev ev‡q 12wU  D¾¡j †Wviv  †`Lv
hvq| wP‡oi ga¨eZ©x e¨eavb Kgv‡bv n‡j c ©̀vq „̀k¨gvb
†Wvivi cwieZ©b nq|
K. Zwor wØ‡giæ Kv‡K e‡j? 1
L. AvKvk bxj †`Lvq †Kb? e¨vL¨v Ki| 2
M. c ©̀vq 12 Zg D¾¡j †Wvivi †KŠwYK miY wbY©q Ki| 3
N.  wPo  ỳwUi  e¨eavb  A‡a©K  Kiv  n‡j  cieZ©x 12wU D¾¡j

†Wvivi ’̄v‡b cwiewZ©Z †Wvivi msL¨vi wK cwieZ©b n‡e?
DÏxc‡Ki Av‡jv‡K MvwYwZK we‡kølY `vI| 4

6 } †jÝ cȪ ‘Z KviLvbvq mgeµZvi e¨vmv‡a©i 25 cm †dvKvm
`~i‡Z¡i GKwU D‡fvËj †jÝ ˆZwi Kiv n‡jv| hvi Dcv`v‡bi
cÖwZmiv¼ 1.6| c‡i GwU‡K 1.16, 1.33 I 1.4 cÖwZmiv‡¼i
gva¨‡g AvZkx KvP wn‡m‡e e¨envi Kiv n‡jv|
K. K…òMnŸi Kv‡K e‡j? 1
L. Kv‡b©v BwÄb‡K cÖZ¨vMvgx BwÄb ejv nq †Kb? 2
M. †jÝwUi eµZvi e¨vmva© wbY©q Ki| 3
N. †Kvb gva¨‡g †jÝwU me©vwaK ÿgZvq e¨en„Z n‡qwQj Zvi

MvwYwZK we‡kølY `vI| 4

7 }235
92  U I 141

56  Ba wbDwK¬qvmØ‡qi fi h_vµ‡g 236.0526

amu I 140.9139 amu|  †cÖvUb  I  wbDUª‡bi  fi  h_vµ‡g
1.007277 amu I 1.008665 amu. [1 amu = 1.66 ´ 10-27 kg]
K. †ZRw¯Œq ÿq m~ÎwU wjL| 1
L. Bqs Gi wØwPo cixÿvq wPoØ‡qi e¨eavb ¯̂í nIqv

cÖ‡qvRb †Kb? e¨vL¨v Ki| 2

M. 235
92  U Gi fiÎæwU wbY©q Ki| 3

N.  wbDwK¬qb  cÖwZ  eÜbkw³  ebvg  fimsL¨v  †jLwP‡Î  †Kvb
wbDwK¬qvmwU Dc‡i Ae ’̄vb Ki‡e? MvwYwZKfv‡e we‡kølY
Ki| 4

8 }1 m j¤̂v  GKwU avZe e ‘̄i NbZ¡  c„w_exi c„‡ô 1.8 ´ 104 kg
m-3| e ‘̄wU‡K GKwU we‡kl h‡š¿i gva¨‡g ˆ`N©̈  eivei 0.9 C
†e‡M MwZkxj Kiv n‡jv|
K. Kvj `xN©vqb Kv‡K e‡j? 1
L. Zwor †ÿ‡Îi †Kv‡bv we›`y‡Z cÖvej¨ k~b¨ n‡j wefeI wK

k~b¨ nq? 2
M. MwZkxj Ae ’̄vq e ‘̄wUi ˆ`N©̈  wbY©q Ki| 3
N.  MwZkxj  e ‘̄wUi  NbZ¡  wK  cwigvY  evo‡e  ev  Kg‡e

MvwYwZKfv‡e hvPvB Ki| 4
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32 PÆMÖvg †evW© 2019 welq †KvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb-50
 [ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } 30 °C ZvcgvÎvi 0.05 kg cvwb‡K ¯̂vfvweK Pv‡c 2 ´ 10-3 m3

AvqZ‡bi ev‡®ú cwiYZ Kiv n‡jv| G cÖwµqvq wm‡÷‡gi

AšÍt ’̄ kw³i cwieZ©b 1.28 ´ 104 J| [cvwbi ev®úxfe‡bi

Av‡cwÿK myßZvc, Lv = 2.26 ´ 106 J  kg-1 Ges cvwbi

Av‡cwÿK Zvc, S = 4200 J kg-1 K-1]

K. DòZv Kv‡K e‡j? 1

L. iæ×Zvcxq cÖmvi‡Y wm‡÷g kxZj nq- e¨vL¨v `vI|  2

M. DÏxc‡Ki cvwb‡K ev‡®ú cwiYZ Kivi Rb¨ G›Uªwci

cwieZ©b KZ n‡e wbY©q Ki| 3

N. DÏxc‡Ki cÖwµqvwU ZvcMwZwe`¨vi cÖ_g m~Î‡K mg_©b

K‡i wK-bv- MvwYwZK we‡køl‡Yi gva¨‡g hvPvB Ki|  4

2 } GKwU mgvšÍivj cvZ avi‡Ki cÖwZ cv‡Zi †ÿÎdj 10-4 cm2|

cvZØq evqy‡Z ci¯úi n‡Z 1 cm e¨eav‡b Aew ’̄Z| cÖ‡Z¨K

cv‡Z mieivnK…Z Pv‡R©i cwigvY 8.9 ´ 10-10 C|

K. Zwor Av‡ek Kv‡K e‡j? 1

L. wgUvi eªx‡Ri cÖvšÍ ms‡kvab Kiv nq †Kb? 2

M. avi‡Ki cvZØ‡qi PvR© NbZ¡ wbY©q Ki| 3

N. cvZØ‡qi ga¨Kvi wefe cv_©K¨ A‡a©K Kiv n‡j aviKwUi

mwÂZ  kw³  c~e©vKvi  mwÂZ  kw³i  GK-PZz_©vsk  n‡e  wK

bv- MvwYwZKfv‡e hvPvB Ki| 4

3 } †Zvgvi eÜy GKwU AwZ ª̀æZ MwZm¤úbœ KvíwbK Mvwo‡Z 0.76 c

MwZ‡Z †Zvgvi cvk w`‡q P‡j †Mj| MvwowU 5.80 m j¤̂v e‡j

†Zvgvi Kv‡Q g‡b n‡jv|

K. cvjmvi bÿÎ Kx? 1

L. †Kvb k‡Z© gnvwe‡k¦ gnvms‡KvPb ïiæ n‡e? e¨vL¨v Ki|  2

M. w ’̄i Ae ’̄vq MvwowUi ˆ`N©̈  KZ n‡e? 3

N. †Zvgvi Nwo‡Z 20 sec mgq AwZevwnZ n‡j †Zvgvi eÜyi

Nwo‡Z AwZevwnZ mgq †ewk bv Kg n‡e? MvwYwZKfv‡e

hvPvB Ki| 4

4 } R1 = 4 W R4 = 3 W

R3 = 9 WR2 = 2 W E = 24 V
A jyc

B jyc

+

-

K. Zzj¨ †iva Kx? 1

L. Zwor †PŠ¤̂Kxq Av‡ek kw³i m„wó bq eis kw³i iƒcvšÍi-

e¨vL¨v `vI| 2

M. R2 †iv‡ai ga¨w`‡q Zwor cÖev‡ni gvb wbY©q Ki| 3
N. DÏxc‡Ki 'A' jy‡ci R1 †iv‡ai  mv‡_  †kÖwY‡Z  bv  wK

mgvšÍiv‡j  KZ  †iva  hy³  Ki‡j  Dfq  jy‡c  GKB  Zwor

cÖevwnZ n‡e- MvwYwZKfv‡e hvPvB Ki| 4
5 } nvB‡Wªv‡Rb cigvYyi Aby‡gvw`Z wØZxq †Kvqv›Uvg Kÿ n‡Z

cÖ_g †Kvqv›Uvg K‡ÿ B‡jKUªb hvIqvi Rb¨ †dvUb wbM©Z
nq| [e  =  1.6 ´ 10-19 C,  m  =  9.1 ´ 10-31 kg, h = 6.63 ´

10-34 J-s, e0 = 8.85 ´ 10-12 C2 N-1 m-2]
K. '1' (GK) iv`vi‡dvW© Kx? 1
L.  GbvjM c×wZ Ges  wWwRUvj c×wZ GK bv  wfbœ?  e¨vL¨v

Ki| 2
M. nvB‡Wªv‡Rb cigvYyi wØZxq †evi K‡ÿi e¨vmva© wbY©q Ki| 3
N. DÏxc‡Ki nvB‡Wªv‡Rb cigvYyi wØZxq Kÿc_ †_‡K cÖ_g

Kÿc‡_ B‡jKUªb hvIqvi d‡j wbtm„Z wewKiY wK †Pv‡L
†`Lv hv‡e? MvwYwZKfv‡e hvPvB Ki| 4

6 } wkjv w`KcwieZ©x Zwo”PvjK kw³i GKwU mgxKiY wjLj
Gfv‡e E = 6 sin 314t. bvwej ejj, Kvh©Ki Zwo”PvjK kw³i
gvb 6 V Gi Kg n‡e|
K. GK d¨vivW Kx? 1
L. †Kv‡bv e ‘̄i PvR© 0.8 ´ 10-19 C n‡Z cv‡i bv- e¨vL¨v Ki| 2
M. Zwo”PvjK e‡ji ch©vqKvj wbY©q Ki| 3
N. bvwej wK mwVK e‡jwQj? MvwYwZKfv‡e e¨vL¨v Ki|  4

7 } †Kv‡bv UªvbwR÷‡ii †em Kv‡i›U 105 mA Ges Kv‡j±i
Kv‡i›U 2.05 mA| †em Kv‡i‡›Ui 2.7 mA cwieZ©‡bi d‡j
Kv‡j±i Kv‡i‡›Ui cÖevn cwieZ©b n‡jv 0.65 mA|
K. †Wvwcs ej‡Z Kx eyS? 1

L. A¨vwgUvi GK cÖKvi M¨vjfv‡bvwgUvi- e¨vL¨v `vI| 2
M. IE Ges a Gi gvb †ei Ki| 3
N. †em I Kv‡j±i Kv‡i‡›Ui cwieZ©‡bi d‡j b Gi gvb c~‡e©i

Zzjbvq e„w× cv‡e wK-bv? MvwYwZKfv‡e e¨vL¨v Ki| 4
8 }15 cm I 30 cm eµZvi e¨vmva©wewkó GKwU D‡fvËj †j‡Ýi

mvg‡b 60 cm `~‡i  GKwU  e ‘̄  ’̄vcb  Ki‡j 30 cm wcQ‡b
cÖwZwe¤̂ cvIqv hvq|
K. „̀wó †KvY Kv‡K e‡j? 1
L.  Awfj‡ÿi  †dvKvm  ˆ`N©̈  Kgv‡j  AYyexÿY  h‡š¿i  weea©b

ÿgZv Kxfv‡e cwiewZ©Z nq? 2
M. †jÝwUi Dcv`v‡bi cÖwZmiv¼ wbY©q Ki| 3
N. DÏxc‡Ki Ab¨vb¨ kZ©vewj wVK †i‡L Kx e¨e ’̄v wb‡j †jÝwUi

ÿgZv 1.54 D Kiv hvq? MvwYwZKfv‡e e¨vL¨v Ki| 4
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33 wm‡jU †evW© 2019 welq †KvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb-50
 [ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } Zvwmb wb‡Pi †jLwP‡Îi PµwU we‡kølY K‡i ejj, GwU
Kv‡b©vi Pµ|

V

(P4, 15)

A(P1, 10)

T1 = 434 K

B(P2, 20)

D
C(P3, 30)T2 = 350 K

Pv
c

(N
m

-2
)

AvqZb (cm3)
¾®

O

P

 †gvjvi M¨vm aªæeK 8.31 J mol-1 K-1

K. Avav‡bi †Kvqv›Uvqb Kx? 1
L. mgvšÍivj cvZ avi‡Ki aviKZ¡ cvZØ‡qi ga¨eZ©x

gva¨‡gi Dci wbf©i K‡i wK? e¨vL¨v Ki| 2
M. 1 †gvj Av`k© M¨v‡mi Rb¨ DÏxc‡Ki AB As‡k K…ZKvR

wbY©q Ki| 3
N. Zvwm‡bi we‡kølY mwVK wQj wK bv G›Uªwc cwieZ©‡bi

mv‡c‡ÿ MvwYwZK we‡kølYmn gšÍe¨ Ki| 4
2 } f‚wg Ae ’̄vq nvB‡Wªv‡Rb cigvYyi B‡jKUª‡bi kw³ - 13.6 eV|

f‚wg Ae ’̄vi B‡jKUªb‡K 8.2 ´ 1014 Hz K¤úv‡¼i GKwU †dvUb
Øviv AvNvZ Kiv n‡jv| GLv‡b, me = 9.1  ́10-31 kg, e = 1.6 ´
10-19 C, h = 6.63  ́10-34 Js Ges t0 = 8.85  ́10-12 C2N-1m-2|
K. Zwor wefe Kx? 1
L.  mKj  K¤úv‡¼i  Av‡jvi  Rb¨  d‡UvZwor  wµqv  m¤úbœ  nq

bv- e¨vL¨v Ki| 2
M. wØZxq Kÿc‡_i e¨vmva© wbY©q Ki| 3
N.  †dvUb  Øviv  AvNv‡Zi  ci  B‡jKUªbwUi  wK  N‡UwQj

MvwYwZK we‡kølYmn gZvgZ `vI| 4
3 } ̄ v̂fvweK ZvcgvÎvq (25°C) Uvs‡÷b Zv‡ii †iva 65 W|

Giƒc  Zvi  w`‡q  ỳwU  ˆe`y¨wZK  wnUv‡ii  KzÐjx  ˆZwi  K‡i
ˆe`ÿ wZK jvB‡bi mv‡_ (220 V) mgvšÍiv‡j hy³ Kiv n‡jv|
G‡Z KzÐjx Zv‡ii ZvcgvÎv 250°C-G DbœxZ n‡jv| 1g KzÐjx
Zv‡ii  ˆ`N©̈  I  e¨vm  DfqB  2q  KzÐjxi  Zzjbvq  wØ¸Y|
Uvs‡÷b †iv‡ai DòZv ¸Yv¼, a = 4.5 ´ 10-3 °C-1|
K. Kvk©‡di 2q m~ÎwU wjL| 1
L. miæ avZe Zvi‡K mv›U wn‡m‡e e¨envi Kiv nq bv †Kb?

e¨vL¨v Ki| 2
M. 250°C G Uvs‡÷b Zv‡ii †iva KZ n‡e? 3
N. †Kvb KzÐjx‡Z †ewk Zvc Drcbœ n‡e? MvwYwZK we‡kølYmn

gšÍe¨ Ki| 4
4 }cieZ©x‡Z eM©‡ÿ‡Îi †K› ª̀ (O)

†Z + 1 C Pv‡R© PvwR©Z 9.8 kg
f‡ii GKwU e ‘̄ ivLv n‡jv| 4 m 4 m

+ 2 C + 2 C

+ 4 C + 4 C

4 m

4 m

O

K. †cvjvi WvB B‡jKwUªK Kv‡K e‡j? 1
L. †Kv‡bv e ‘̄‡Z †h‡Kv‡bv gv‡bi PvR© _vK‡Z cv‡i bv-

e¨vL¨v Ki| 2
M. DÏxc‡K 'O' we› ỳ‡Z wefe KZ? 3
N. 2q †ÿ‡Î e ‘̄wU mvg¨ve ’̄vq _vK‡e wK-bv MvwYwZK

we‡køl‡Yi gva¨‡g gšÍe¨ Ki| 4

5 } GKwU we ỳ¨r Drcv`bKvix KzÐjx‡K 20  Wb m-2 gv‡bi  mylg
†PŠ¤̂K †ÿ‡Î 6.28 rad s-1 mg‡KŠwYK †e‡M Nyi‡Z †`qv n‡jv|
KzÐjxi cvK msL¨v I †ÿÎdj h_vµ‡g 100 Ges 1.0 m2|
K. ¯̂Kxq Av‡ek ¸Yv¼ Kv‡K e‡j? 1
L. M¨vwjwjI iƒcvšÍi j‡iÄ iƒcvšÍ‡ii GKwU we‡kl Ae ’̄v-

e¨vL¨v Ki| 2
M. hLb KzÐjxwU †PŠ¤̂K †ÿ‡Îi mv‡_ j¤̂vjw¤f̂v‡e _v‡K ZLb

KzÐjx‡Z Avweó †fv‡ë‡Ri gvb KZ? 3
N. KzÐjxi ga¨w`‡q AwZµvšÍ †PŠ¤K̂ d¬v‡·i m‡e©v”P gvb Ges

KzÐjx‡Z Avweó †fv‡ë‡Ri m‡e©v”P gvb GKB mg‡q n‡e
wK? MvwYwZK we‡kølYmn e³e¨ Ki| 4

6 }

e¨e ’̄v-a

d1

I1 I2

1 2

p

e¨e ’̄v-b

d2

I3 I4

3 4

1, 2, 3, 4 cÖ‡Z¨K avZe Zv‡ii ga¨w`‡q DÏxcK Abymv‡i Zwor
cÖevwnZ n‡”Q| I1 =  I2 =  I3 =  I4 = 1 amp; d1 = d2 =  0.5  m;
cÖ‡Z¨K Zv‡ii ˆ`N©̈ 10 m Ges m0 = 4p ´ 10-7 Wb A-1 m-1|
K. j‡iÄ ej Kx? 1
L.  Zwor  cÖevn  eÜ  Ki‡j,  B¯úv‡Zi  Pz¤K̂Z¡  †jvc  cvq  bv

†Kb? e¨vL¨v Ki| 2
M. DÏxc‡K e¨e ’̄v-a Gi p we› ỳ‡Z m„ó †PŠ¤̂K‡ÿ‡Îi gvb KZ? 3
N. e¨e ’̄v-a Ges e¨e ’̄v-b Gi Zvi¸‡jvi g‡a¨ †Kv‡bv cv_©K¨

m„wó n‡e wK? MvwYwZK we‡kølYmn gšÍe¨ Ki| 4
7 }

1 volt
wPÎ-1

5 volt

R = 100 W

0.1 volt

5 V

wPÎ-2

R = 100 W

 Dfq UªvbwR÷i Rv‡g©wbqvg Øviv ˆZwi| Rv‡g©wbqv‡gi bx †fv‡ëR
0.3 volt. †`Iqv Av‡Q- IE = 5.05 ´ 103 mA Ges IB = 50 mA
K. K…wÎg DcMÖn Kx? 1
L. NUbv w`M‡šÍi †fŠZ Zvrch© wjL| 2
M. wPÎ-1 Gi Rb¨ cÖevn jvf Gi gvb wbY©q Ki| 3
N. DÏxc‡Ki †Kvb †ÿ‡Î evwZwU †ewk D¾¡j n‡e? MvwYwZK

hyw³mnKv‡i Dc ’̄vcb Ki| 4
8 } GKwU 3 m evûwewkó NbK AvK…wZi U¨vs‡K cvwbk~b¨ Ae ’̄vq

`yB †`qv‡ji ga¨eZ©x ’̄v‡b GKwU DËj †jÝ ’̄vcb Ki‡j Gi
wecixZ †`qv‡j GKwU  e ‘̄i  wØ¸Y weewa©Z  ev Í̄e  we¤^  cvIqv
hvq| cieZ©x‡Z U¨vsKwU cvwbc~Y© Kiv nq| [cvwb I Kv‡Pi
cÖwZmiv¼ h_vµ‡g 1.33 Ges 1.5]
K. d¨viv‡Wi Zwor Av‡ek msµvšÍ wØZxq m~ÎwU wjL| 1
L. wcÖR‡gi wePz̈ wZ Av‡jvi e‡Y©i Dci wbf©i K‡i- e¨vL¨v Ki|  2
M. †jÝwUi †dvKvm ~̀iZ¡ KZ? 3
N.  cvwbc~Y©  U¨vs‡K  †jÝ  I  e ‘̄i  Ae ’̄vb  AcwiewZ©Z  ivL‡j

we‡¤̂i cÖK…wZi †Kv‡bviƒc cwieZ©b n‡e wK bv? MvwYwZK
we‡køl‡Yi gva¨‡g hvPvB K‡i gšÍe¨ Ki| 4
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34 ewikvj †evW© 2019 welq †KvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb-50
 [ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } GKwU BwÄ‡bi mvnv‡h¨ cÖgvY ZvcgvÎv I Pv‡c 16 gm
nvB‡Wªv‡Rb M¨v‡mi AvqZb m‡gvò I iæ×Zvcxq cÖwµqvq
wØ¸Y Kiv n‡jv| BwÄbwU 227°C Ges 0°C ZvcgvÎvq Kvh©
m¤úv`b Ki‡Z cv‡i|
K. G›Uªwc Kv‡K e‡j? 1
L. Cp A‡cÿv Cv †QvU †Kb? e¨vL¨v Ki| 2
M. DÏxc‡Ki BwÄbwUi `ÿZv wbY©q Ki| 3
N. GKB cwigvY cÖmvi‡Yi Rb¨ DÏxc‡Ki Av‡jv‡K †Kvb

cÖwµqvq  †ewk KvR m¤úvw`Z n‡e  Zvi  MvwYwZK we‡kølY
`vI| 4

2 }  wPÎwU jÿ Ki :

Q = 100 WP = 150 W

R = 20W S = 10W

G

IG

A C

B

D

E = 10 V

I1

I2

I1-IG

I2+IG

K. Zwor wØ‡giæ Kv‡K e‡j? 1
L. PvwR©Z mgvšÍivj cvZavi‡Ki evwn‡i Zwor‡ÿÎ _v‡K bv-

e¨vL¨v Ki| 2
M. Q †iv‡ai mv‡_ KZ gv‡bi †iva Kxfv‡e hy³ Ki‡j eªxRwU

mvg¨ve ’̄v jvf Ki‡e? 3
N. eªx‡Ri mvg¨ve ’̄vq ABC Ges ADC As‡ki cÖevngvÎvi

AbycvZ Ges †iv‡ai Abycv‡Zi g‡a¨ m¤úK©  †Kgb n‡e?
MvwYwZK we‡køl‡Yi mvnv‡h¨ gZvgZ `vI| 4

3 } GKwU UªvÝdg©v‡ii gyL¨ KzÐjx‡Z cÖhy³ cÖevngvÎv i  =  5  sin
100 pt|  Gi  †MŠY  KzÐjx‡Z  cÖvß  ÿgZv 150 W Ges †MŠY
KzÐjxi †iva 20 W|
K. nj cÖfve Kv‡K e‡j? 1
L. KwVb I †Kvgj †PŠ¤̂K c`v_© wba©vi‡Y wnm‡Uwiwmm jy‡ci

e¨envi e¨vL¨v Ki| 2
M. gyL¨ KzÐjx‡Z Kvh©Ki cÖevngvÎv wbY©q Ki| 3
N. MvwYwZK we‡køl‡Yi mvnv‡h¨ DÏxc‡Ki UªvÝdg©v‡ii cÖK…wZ

wba©viY Ki| 4
4 } evqy gva¨‡g m¤úbœ wØ-wPi cixÿvq e¨en„Z Av‡jvi Zi½‰`N©̈

5400 Å| wPiØ‡qi ga¨eZ©x `~iZ¡ 1.5 mm Ges c`©vi `~iZ¡
2.0 m|
K. ewnR©vZ Aa©cwievnx Kv‡K e‡j? 1
L. D‡fvËj †jÝ Øviv Av‡jvK iwk¥‡K Acmvix Kiv hvq wK

bv e¨vL¨v Ki| 2
M. c ©̀vq m„ó 10 th D¾¡j †Wvivi †KŠwYK miY wbY©q Ki| 3
N.  cixÿYwU  cvwb‡Z  m¤úbœ  Kiv  n‡j  †Wviv  cÖ‡ ’̄i  Kxiƒc

cwieZ©b n‡e? MvwYwZK we‡kølYmn gšÍe¨ Ki| 4

5 }  cv‡ki eZ©bx‡Z hy³ aviK¸‡jvi cÖwZwUi gvb 0.2 mF|

12 V

C1 C2

C2

K. †PŠ¤̂K †ÿÎ cÖvej¨ Kv‡K e‡j? 1
L. eo e ‘̄i Zi½ ˆewkó¨ A¯úó †Kb e¨vL¨v Ki| 2
M. eZ©bxi Zzj¨ aviKZ¡ wbY©q Ki| 3
N. eZ©bx n‡Z C3 †K mwi‡q wb‡j mwÂZ Zwor kw³i Kxiƒc

cwieZ©b n‡e MvwYwZK we‡kølY `vI| 4
6 } †Kv‡bv cigvYyi `ywU B‡jKUª‡bi †eM h_vµ‡g 0.90 C Ges

0.99 C| GLv‡b C n‡jv  Av‡jvi  †eM  Ges  B‡jKUª‡bi  w ’̄i
fi 9.1 ´ 10-31 kg|
K. †dvUb Kv‡K e‡j? 1
L. GKB AvKv‡ii Kv‡Qi e ‘̄ A‡cÿv `~‡ii e ‘̄‡K †QvU †`wL

†Kb e¨vL¨v Ki| 2
M. wØZxq B‡jKUªbwUi MwZkxj fi wbY©q Ki| 3
N. DÏxc‡Ki †Kv‡bv B‡jKUª‡bi Av‡cwÿK MwZkw³ †ewk

n‡e? MvwYwZKfv‡e hvPvBc~e©K gšÍe¨ Ki| 4
7 } wZbwU †ZRw¯Œq c`v_© A, B I C Gi cÖviw¤¢K  fi 30 gm|

cixÿvMv‡i †i‡L †`qvi 3 eQi  ci  G‡`i  Aewkó  fi
h_vµ‡g 7.5 gm, 4.8 gm I 19.2 gm cvIqv †Mj|
K. kv›U Kv‡K e‡j? 1
L. †Kv‡bv †MvjvKvi cwievnxi Avavb 4 ¸Y  Kiv  n‡j  Gi

Pv‡R©i Zj Nb‡Z¡i cwieZ©b Kxiƒc n‡e? 2
M. C †gŠjwUi Mo Avqy wbY©q Ki| 3
N. A †gŠ‡ji 30% Ges B †gŠ‡ji 24% ÿq n‡Z mgvb mgq

jvM‡e wK-bv MvwYwZKfv‡e hvPvB Ki| 4
8 }  GKRb wkÿv_©x †Kv‡bv ỳe©j ms‡KZ‡K 500 ¸Y (wefe)

weewa©Z  K‡i  mej  ms‡K‡Z  iƒcvšÍi  Kivi  Rb¨  wb‡¤œi  eZ©bx
e¨envi Kij :

VBB

IC

IE = 10 mA

IB = 0.2 mA
RC = 100 W

VCC

 eZ©bxi BbcyU †iva = 10 W
K. wbDwK¬qb Kv‡K e‡j? 1
L. weï× Aa©cwievnx‡Z Ac ª̀e¨ wgwkÖZ Kiv nq †Kb? e¨vL¨v

Ki| 2
M. eZ©bxi cÖevn weea©b ¸Yv¼ (B) wbY©q Ki| 3
N.  DÏxc‡K  ewY©Z  wkÿv_©x  Zvi  D‡Ïk¨  mdj  Ki‡Z  cvi‡e

wK bv MvwYwZKfv‡e we‡kølY Ki| 4
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35 w`bvRcyi †evW© 2019 welq †KvW : 1 7 5

mgq-2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb-50
 [ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ̀ Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ̧ ‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } GKwU Kv‡b©v BwÄb m‡gvò cÖmviY, iæ×Zvcxq cÖmviY, m‡gvò
ms‡KvPb  I  iæ×Zvcxq  ms‡KvPb  G  PviwU  av‡c  KvR  K‡i|
BwÄ‡bi Zvc Drm I Zvc MÖvn‡Ki ZvcgvÎv h_vµ‡g 1000°C
I 500°C| avc PviwU‡Z m¤úvw`Z Kv‡Ri cwigvY h_vµ‡g
900 J, 800 J, 500 J I 250 J|
K. aviK‡Z¡i msÁv `vI| 1
L. †Mvj‡Ki Af¨šÍ‡i mKj we›̀ y‡Z wefe mgvb|- e¨vL¨v Ki|2
M. BwÄb KZ…©K †gvU m¤úvw`Z Kv‡Ri cwigvY wbY©q Ki| 3
N. DÏxc‡Ki BwÄbwUi Zvc Dr‡mi ZvcgvÎv evov‡bvi †P‡q

Zvc MÖvn‡Ki ZvcgvÎv mgcwigvY Kgv‡j `ÿZv AviI e„w×
cv‡e- MvwYwZK we‡køl‡Yi gva¨‡g h_v_©Zv hvPvB Ki|  4

2 }  DÏxcKwU jÿ Ki Ges wb‡Pi cÖkœ¸‡jvi DËi `vI :

E = 9 V, r = 0.2 W
-+A D

B C
R = 15 W

K. G›Uªwc wK? 1
L.  ewW  †¯úÖ  e¨env‡ii  mgq  VvÐv  Abyf‚Z  nq  †Kb?  e¨vL¨v

Ki| 2
M. eZ©bxi cÖevngvÎv wbY©q Ki| 3
N.  eZ©bx‡Z  Abyiƒc  AviI  GKwU  †Kvl  †kÖwY‡Z  hy³  Ki‡j

†iva R-G Drcbœ Zvckw³i nvi †Kgb n‡e? MvwYwZKfv‡e
we‡kølY Ki| 4

3 } wP‡Î, PQ  =  RS  =  0.1  m;  QR  =  PS  =  0.05  m; cvKmsL¨v,
N = 50; cÖevngvÎv, I = 1 A; †PŠ¤K̂ †ÿÎ, B = 0.2 T|

®
B

P S

Q R

I

K. we› ỳPvR© wK? 1
L. Zwor wØ‡giæ A‡ÿi j¤^ mgwØLÐ‡Ki Dci GKwU PvR©

MwZkxj ivL‡Z †Kv‡bv KvR Ki‡Z nq bv- e¨vL¨v Ki| 2
M. AvqZvKvi K‡qjwUi †PŠ¤̂K †gv‡g›U KZ n‡e? 3
N. AvqZvKvi K‡qjwU mgvb msL¨K cvKwewkó e„ËvKvi

K‡q‡j  cwiYZ  Kiv  n‡j  U‡K©i  gvb  evo‡e  wK  bv-
we‡kølYc~e©K gZvgZ `vI| 4

4 } GKwU †÷cAvc UªvÝdigv‡i 220 V mieivn K‡i 2200 V
cvIqv hvq| UªvÝdigviwUi gyL¨ KzÐjxi cvKmsL¨v 500 Ges
†iva 0.5 W|
K. †PŠ¤̂K d¬v· wK? 1
L. wWwm Dr‡mi mv‡_ UªvÝdigvi hy³ Ki‡j GwU KvR K‡i bv

†Kb? 2

M. †MŠY KzÐjxi cvKmsL¨v wbY©q Ki| 3
N.  DÏxcK  Abymv‡i  KzÐjxØ‡qi  †iv‡ai  AbycvZ  wbY©q  Kiv

hv‡e wK-bv- we‡kølYc~e©K gZvgZ `vI| 4
5 } GKwU D‡fvËj †j‡Ýi eµZvi e¨vmva© h_vµ‡g 30 †m.wg. I

40 †m.wg.|  evqy  mv‡c‡ÿ  KvP  I  cvwbi  cÖwZmiv¼  h_vµ‡g
1.5 I 1.33|
K. wcÖRg †KvY wK? 1
L. Lvwj †Pv‡L cvwb‡Z Wze w`‡j cvwbi wfZ‡i e ‘̄i cÖwZ”Qwe

†Nvjv‡U †`Lvq †Kb? 2
M. evqy‡Z †jÝwUi †dvKvm ~̀iZ¡ wbY©q Ki| 3
N.  †jÝwU‡K cvwb‡Z wbgw¾Z Ki‡j †dvKvm `~i‡Z¡i  Kxiƒc

cwieZ©b n‡e? MvwYwZK we‡kølY Ki| 4
6 } GKLÐ avZzi Dci 2800 Å Zi½‰`‡N©̈ i Ges 5.55 ´ 1014 Hz

m~Pb  K¤úv‡¼i  Av‡jv  cwZZ  n‡j  avZz  †_‡K  d‡UvB‡jKUªb
wbM©Z nq|
K. AceZ©‡bi msÁv `vI| 1
L. Reverse Bias-G wefe cÖvPx‡ii D”PZv e„w× cvq- e¨vL¨v

Ki| 2
M. wbM©Z d‡UvB‡jKUª‡bi m‡e©v”P MwZ‡eM wbY©q Ki| 3
N. avZz L‡Ði Dci 3800 Å Zi½‰`‡N©̈ i Av‡jv AvcwZZ n‡j

B‡jKUªb wbM©Z n‡e wK bv? MvwYwZKfv‡e we‡kølY Ki| 4
7 }2.26 NÈv Aa©vqywewkó †ZRw¯Œq Av‡qvwWb AvB‡mv‡Uvc

wPwKrmvwe`¨vq †ivM wbY©‡q e¨en„Z nq| †Kv‡bv GKRb †ivMxi
†ivM wbY©‡qi Rb¨ Zvi kix‡i 15 g †ZRw¯Œq Av‡qvwWb
AvB‡mv‡Uvc cÖ‡ek Kiv‡bv n‡jv| wVK 24 NÈv c‡i Avevi
Zvi kix‡i Av‡qvwW‡bi Dcw ’̄wZ wbY©q Kiv n‡jv|
K. wWwRUvj †fv‡ëR ms‡KZ Kx? 1
L. AYyexÿY h‡š¿ P‚ovšÍ weea©K FYvZ¥K- e¨vL¨v Ki| 2
M. Av‡qvwW‡bi ÿq aªæeK wbY©q Ki| 3
N. 24 NÈv c‡i †ivMxi kix‡i kZKiv KZ Ask Av‡qvwWb

_vK‡e? MvwYwZKfv‡e we‡kølY Ki| 4
8 } IC

IB

IE

RL

VBB VCB

~

 wP‡Î IE = 3 mA, IB = 15 mA.
K. WvK© GbvwR© Kv‡K e‡j? 1
L. e½eÜy m¨v‡UjvBU-1 Gi gva¨‡g wK wK †mev cvIqv hv‡e? 2
M. cÖevn jvf (b) wbY©q Ki| 3
N. DÏxc‡Ki wWfvBmwU B‡jKwUªK myBP wn‡m‡e LyeB

RbwcÖq- we‡kølY Ki| 4
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GBPGmwm cix¶vi cÖkœcÎ I DËigvjv : eûwbe©vPwb

†mU-K 54 XvKv †evW© 2021 welq ˆKvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. evqy gva¨‡g kã mÂvjb †Kvb ai‡bi
cÖwµqv?
K m‡gvò L mgPvcxq

 M mgvqZb N iæ×Zvcxq
2. iæ×Zvcxq cÖmvi‡Y †KvbwU mwVK?

[GLv‡b, DW = evwn¨K KvR, DU = AšÍt ’̄
kw³i cwieZ©b, DQ = cÖhy³ Zvc]
K DW = DU L DW = - DU

 M DQ = DU N DQ = - DU
3. †iv‡ai wecixZ ivwk wb‡Pi †KvbwU?

K cwievwnZv L Av‡cwÿK †iva
 M DòZv ¸Yv¼ N cÖevn NbZ¡
4. Zwor †Kv‡li mgvšÍivj mgev‡q nR >> r

n‡j eZ©bxi cÖevn, Ip = ?

K
E
R L

nE
R

 M
E

nR N n( )E
r

5. c‡qw›Us †f±‡ii GKK †KvbwU?
K Js m-2 L Js2 m2

 M Js-1m-2 N Js-1 m2

6. GKwU Zi‡½i ỳwU we›`yi `kv cv_©K¨ 11 p
2

n‡j we› ỳØ‡qi c_ cv_©K¨-
K

11 l
2 L

11 p2

l

 M
11 l

4 N
11 p2

4 l
7. †Kvb †MBU ÔBbfvU©viÕ Gi b¨vq AvPiY K‡i?

K OR †MBU L NOT †MBU
 M AND †MBU N NOR †MBU
8. GKwU Zvi‡K †U‡b j¤̂v Ki‡j-

i. Av‡cwÿK †iva e„w× cvq
ii. †iva e„w× cvq
iii. †iva n«vm cvq
wb‡Pi †KvbwU mwVK?

 K i  L ii
M i I ii  N i I iii

9. cwiewZ©Z †PŠ¤^K‡ÿÎ I cwiewZ©Z Zwor‡ÿ‡Îi
AbycvZ- (GLv‡b, c = Av‡jvi †eM)
i. c ii. 1

c iii. Î0m0

wb‡Pi †KvbwU mwVK?
 K i  L ii

M i I iii  N ii I iii
10. m‡gvò †iLvi Xvj iæ×Zvcxq †iLvi Xvj

A‡cÿv KZ¸Y Lvov?

K +
1
g L + g

 M -
1
g N - g

11. ỳwU mymsMZ Dr‡mi we Í̄v‡ii AbycvZ 3 : 2 |
Zi½ ỳwUi ZxeªZvi AbycvZ †KvbwU?
K 9 : 4 L 4 : 9

 M 25 : 1 N 1 : 25
12. GKwU ZworPz¤^Kxq Zi‡½i Zwor †ÿ‡Îi

m‡e©v”P gvb 54 V m-1 n‡j †PŠ¤̂K‡ÿ‡Îi
m‡e©v”P gvb KZ?
K 1.62 ´ 1010 Wb m-2

L 1.8 ´ 107 Wb m-2

 M 1.8 ´ 10-7 Wb m-2

N 1.62 ´ 10-10 Wb m-2

n wb‡Pi Z‡_¨i Av‡jv‡K 13 I 14bs cÖ‡kœi
DËi `vI :

 GKwU Kv‡b©v  BwÄb hLb 72 °C ZvcgvÎvi
ZvcMÖvn‡K _v‡K ZLb Gi Kg©`ÿZv
40%|

13. DÏxcK Abymv‡i BwÄ‡bi Dr‡mi ZvcgvÎv
KZ?
K 138 K L 207 K

 M 575 K N 863 K
14. MÖvn‡Ki ZvcgvÎv w ’̄i †i‡L BwÄbwU‡K

60% `ÿ Ki‡Z n‡j-
i. Dr‡mi cwiewZ©Z ZvcgvÎv n‡e 862.5 K
ii. Dr‡mi ZvcgvÎv e„w× cv‡e 287.5 K
iii. Dr‡mi ZvcgvÎv n«vm cv‡e 287.5 K
wb‡Pi †KvbwU mwVK?

 K i L iii M i I ii N i I iii
15. GKwU Zwor Pz¤^Kxq Zi‡½i Dci Aew ’̄Z

†h †Kv‡bv `ywU wbw ©̀ó we› ỳi `kv cv_©K¨-
i. we› ỳ ỳwUi ga¨eZx© ~̀i‡Z¡i Dci wbf©i

K‡i
ii. Zi½ ˆ`‡N©̈ i Dci wbf©i K‡i
iii. Zi‡½i we Í̄v‡ii Dci wbf©i K‡i bv
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

16. Ry‡ji Zvc Drcv`b msµvšÍ Z…Zxq m~Î‡K
wb‡Pi †Kvb †jLwPÎ w`‡q cÖKvk Kiv hvq?

K
H


® t

L
H


® t

 M

H


® t

N

H


® t
17. 35 W †iv‡ai GKwU M¨vjfv‡bvwgUv‡ii

mv‡_ KZ gv‡bi mv›U hy³ Ki‡j c~‡e©i
8 ¸Y ZworcÖevn cwigvc Kiv hv‡e?
K 0.2 W L 0.24 W

 M 5.0 W N 210 W

18.

B
A

B

A R1 R2 R3

 DÏxc‡Ki eZ©bxi mgZzj¨ eZ©bx wb‡Pi †KvbwU?

K A

R1

R2

R3 B

L

R1

R2

R3

A B

 M
R2R1 R3A B

N

R2R1

R3

A B

19. GKwU KvíwbK †Uª‡bi cÖK…Z ˆ`N©̈ 80 m
Ges †ij‡÷kb cøvUd‡g©i cÖK…Z ˆ`N©̈ 100
m| †UªbwU GZ †e‡M cøvUdg©wU AwZµg
K‡i †Mj †h, AwZµgKv‡j †Uªb I
cøvUd‡g©i ˆ`N©̈  mgvb n‡q wM‡qwQj|
†UªbwUi †eM KZ wQj?

K 5 c L
5
3 c

 M
3
5 c N

c
5

20. X
A
B

 DÏxc‡Ki jwRK eZ©bxi AvDUcyU †KvbwU?
K A +

¾
B L

¾
A + B

 M
¾
AB N A

¾
B

21. wb‡Pi †KvbwUi K¤úv¼ me‡P‡q †ewk?
K †eZvi Zi½ L gvB‡µvZi½

 M Ae‡jvwnZ iwk¥ N AwZ‡e¸wb iwk¥
22. GKwU UªvbwR÷‡ii a = 0.85 n‡j b Gi

gvb KZ?
K 5.67 L 2.17

 M 0.46 N 0.18
23. ZvcgvÎv e„w×‡Z Aa©cwievnK wK‡mi b¨vq

AvPiY K‡i?
K AwZcwievnx L cwievnK

 M Aa©cwievnK N AšÍiK
24. wb‡Pi †Kvb¸‡jv Aa©cwievnK?

K Si, As, C L Ge, C, Al
 M Ge, Si, Al N Ge, Si, C
25. Av‡cwÿK ZË¡ Abymv‡i MwZkxjZvi `iæb-

K ˆ`N©̈  n«vm cvq L fi n«vm cvq
 M ˆ`N©̈  e„w× cvq N mgq msKzwPZ nq

1 N 2 L 3 K 4 K 5 M 6 M 7 L 8 L 9 N 10 K 11 K 12 M 13 M

14 M 15 N 16 K 17 M 18 L 19 M 20 N 21 N 22 K 23 L 24 N 25 K



†evW© cÖkœcÎ, G·K¬zwmf g‡Wj †U÷ I kxl©̄ ’vbxq K‡j‡Ri cÖkœcÎ I DËigvjv 67

†mU-N 55 ivRkvnx †evW© 2021 welq ˆKvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. OR-gate eywjqvb exRMwY‡Zi †Kvb
dvskb wb‡ ©̀k K‡i?
K fvM L ¸Y

 M †hvM N we‡qvM
2. GKwU  mycwievnx‡Z  †hvRb  e¨vÛ  I

cwienb e¨v‡Ûi ga¨eZx© kw³ cv_©K¨
n‡e?
K 0 eV L 0.3 eV

 M 0.7 eV N 1.1 eV
n

E = 12 V

20 W

10 W

30 W

Dc‡ii  eZ©bxwUi  Av‡jv‡K  3  I  4bs
cÖ‡kœi DËi `vI :

3. eZ©bxi Zzj¨ †iva KZ n‡e?
K 6.66 W L 5.45 W

 M 30 W N 60 W
4. 30 W †iv‡ai ga¨ w`‡q Kx cwigvY

Zwor cÖevwnZ n‡e?
K 2.2 A L 1.2 A

 M 0.6 A N 0.4 A
5. wb‡Pi †KvbwU nvB‡Mb‡mi Zi½ Z‡Ë¡i

mvnv‡h¨ e¨vL¨v Kiv hvq bv?
K cÖwZdjb L cÖwZmiY

 M AceZ©b N mgeZ©b
6. Av‡jvK Zi‡½i ỳwU we›`yi c_ cv_©K¨

l
4 n‡j, `kv cv_©K¨ n‡e?

K p L
p
2

 M
p
4 N

p
8

7. †Kvb Ae ’̄vq G›Uªwc Kg _v‡K?
K KwVb L Zij

 M evqexq N cøvRgv
8. ZvcMwZwe`¨vi †Kvb cÖwµqvq M¨v‡mi

Dci †Kv‡bv KvR nq bv?
K m‡gvò L mg-AvqZb

 M mgPvcxq N iæ× Zvcxq
9. 100 °C ZvcgvÎvq 4 kg cvwb‡K 100

°C ZvcgvÎvq ev‡®ú cwiYZ Kiv
n‡jv| GbUªwc e„w× KZ?
K 2.42 ´ 104 JK-1

L 22.4 ´ 104 JK-1

 M 24.32 ´ 104 JK-1

N 25.42 ´ 104 JK-1

10. GKwU Zvi‡K mgvb ỳB fvM Ki‡j-
K Av‡cwÿK †iva K‡g hvq
L Av‡cwÿK †iva †e‡o hvq

 M ˆe ỳ¨wZK cwievnKZ¡ K‡g hvq
N Av‡cwÿK †iva GKB _v‡K

11. GK wK‡jvIqvU NÈv = KZ Ryj?
K 36 ´ 105

L 36 ´ 106

 M 36 ´ 103

N 3600
12. GKwU M¨vjfv‡bvwgUv‡ii †iva 100 W

Ges Gi mv‡_  KZ gv‡bi GKwU  mv›U
hy³ Ki‡j Zwor cÖevngvÎvi 99%
mv‡›Ui g‡a¨ w`‡q hv‡e?
K 2.01 W L 1.01 W

 M 1.10 W N 1.06 W
13. `ywU mym½Z Drm n‡Z wbM©Z mgvb K¤úv¼

I mgvb we Í̄v‡ii ỳwU Av‡jvK Zi‡½i
DcwicvZ‡bi d‡j †Kv‡bv we› ỳ‡Z
MVbg~jK e¨wZPvi m„wó n‡e hLb-
i. Zi½Øq mg`kvq wgwjZ nq

ii. Zi½Ø‡qi c_ cv_©K¨ l
2 Gi †Rvo

¸wYZK nq
iii. Zi½Ø‡qi `kv cv_©K¨ p Gi mij

¸wYZK nq
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

14. wb‡Pi †Kvb Zi‡½i Zi½‰`N©̈  me‡P‡q
†ewk?
K „̀k¨gvb wewKiY
L †eZvi Zi½

 M Ae‡jvwnZ iwk¥
N AwZ‡e¸wb iwk¥

15. Bqs  Gi  wØ-wPi  cixÿvq  cici  `ywU
D¾¡j †Wvivi ga¨eZx© `~iZ¡ 3.8 ´ 10-5

m wPi n‡Z c ©̀vi `~iZ¡ 2m Ges
Av‡jvi Zi½‰`N©̈ 5.8 ´ 10-7 m n‡j
wPi ỳwUi g‡a¨ ~̀iZ¡ KZ?
K 3.05 ´ 10-2 m
L 4.5 ´ 10-4 m

 M 15.26 ´ 10-3 m
N 15.26 ´ 10-4 m

16. mo w ’̄i  fim¤úbœ  GKwU  e ‘̄  hw`
Av‡jvi †e‡M avweZ nq Zvn‡j Zvi
fi n‡e-
K 0 L m0

 M 2 m0 N µ

17. 30 m ˆ`‡N©̈ i †Kv‡bv e ‘̄ w ’̄i Ae ’̄v
†_‡K 0.5 c †e‡M  Pj‡Z  ïiæ  Ki‡j
MwZkxj Ae ’̄vq e ‘̄i AvcvZ ˆ`N©̈
KZ n‡e?
K 25.98 m L 26.83 m

 M 33.54 m N 34.60 m
18. †Wwm‡gj msL¨v c×wZi wfwË-

K 2 L 8
 M 10 N 16
19. 25 Gi evBbvix †KvW n‡jv-

K 10011 L 11001
 M 10101 N 10001
20. Rv‡g©wbqv‡gi mv‡_ wb‡Pi †Kvb †gŠjwU

hy³ Ki‡j N-type Aa©cwievnx ˆZwi
n‡e?
K A¨vjywgwbqvg L M¨vwjqvg

 M Av‡m©wbK N BwÛqvg
n wb‡Pi DÏxc‡Ki Av‡jv‡K 21 I 22bs

cÖ‡kœi DËi `vI :
 GKwU Kv‡b©v BwÄb 327 °C ZvcgvÎvq

800 J Zvc  MÖnY  K‡i  Ges 127 °C
ZvcgvÎvi ZvcMÖvn‡K Zvc eR©b K‡i|
cieZx©‡Z Zvc MÖvn‡Ki ZvcgvÎv 227
°C G DbœxZ Kiv nq|

21. BwÄb KZ…©K m¤úvw`Z KvR n‡e-
K 250 J L 267 J

 M 500 J N 800 J
22. cieZx© Ae ’̄vq `ÿZv c~‡e©i-

K A‡a©K L mgvb
 M wØ¸Y N wZb¸Y
23. GKB  Zi½gy‡L  Aew ’̄Z  †h‡Kv‡bv  `ywU

we› ỳi g‡a¨ `kv cv_©K¨ n‡e-

K 3
p
2 L p

 M
p
2 N 0

24. GKwU evwoi †gBb wgUv‡i 15 A - 220
V wPwýZ Kiv Av‡Q| 60 W Gi KZwU
evwZ H evwo‡Z wbivc‡` e¨envi
Ki‡Z cvi‡e?
K 22 L 33

 M 44 N 55
25. cigk~b¨ ZvcgvÎvq Aa© cwievnxi

AvPiY wb‡Pi †KvbwUi Abyiƒc n‡e?
K mycwievnx
L Aa©cwievnx

 M AwZcwievnx
N Acwievnx

1 M 2 K 3 L 4 N 5 N 6 L 7 K 8 L 9 K 10 N 11 K 12 L 13 K

14 L 15 K 16 N 17 K 18 M 19 L 20 M 21 L 22 K 23 N 24 N 25 N
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†mU-M 56 h‡kvi †evW© 2021 welq ˆKvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. ZvcMwZwe`¨vi wØZxq m~‡Îi MvwYwZK iƒc-

K dQ = T ds L dQ =
ds
T

 M W = JH N dQ = dU + dW
n wb‡Pi wP‡Îi Av‡jv‡K 2 I 3bs cÖ‡kœi

DËi `vI :

E = 5 V
R = 1 W

( )

()

K1

K2

I

X

10 W 40 W

16 W

G

2. X Gi gvb KZ n‡j eªxRwU mvg¨ve ’̄vq
_vK‡e?
K 56 W L 50 W

 M 26 W N 4 W
3. mvg¨ve ’̄vq I Gi gvb KZ?

K k~b¨ L 0.33 A
 M 0.45 A N 0.55 A
4. (36)8 = (?)10

K 27 L 30
 M 63 N 72
5. _v‡g©vwgUvi Gi aviYv cvIqv hvq Zvc

MwZwe`¨vi †Kvb m~Î n‡Z?
K k~b¨Zg L cÖ_g

 M wØZxq N Z…Zxq
6. myBP  wn‡m‡e  e¨envi  Kiv  hvq  wb‡Pi

†KvbwU?
K †ivaK L Av‡ekK

 M Wv‡qvW N UªvbwR÷i
7. M¨vwjwjI iƒcvšÍ‡i-

i. mgq ch©‡eÿY wbf©i bq
ii. wbDUwbqvb ejwe`¨vi mgxKi‡Yi

iƒc AcwiewZ©Z _v‡K
iii. Zwor Pz¤^Kxq mgxKi‡Yi iƒc

AcwiewZ©Z _v‡K
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

8. m0 w ’̄i  fim¤úbœ  KYvi  †eM c
2
 n‡j

Gi fi‡eM-

K
1
2

 m0 c L
1
2 m0 c

 M m0 c N 2 m0 c
9. iæ×Zvcxq ms‡KvP‡bi †ÿ‡Î-

i. Zvc †kvwlZ nq
ii. wm‡÷‡gi Dci Kvh© m¤úvw`Z nq
iii. wm‡÷‡gi ZvcgvÎv e„w× cvq

wb‡Pi †KvbwU mwVK?
 K i I ii L i I iii

M ii I iii N i, ii I iii
10. cwievnxi ZvcgvÎvi mv‡_ cwievwnZvi

m¤úK© wb‡Pi †Kvb wPÎwU mwVK?

K

ZvcgvÎv

cw
ie

vwn
Zv

L

ZvcgvÎv

cw
ie

vwn
Zv

 M

ZvcgvÎv

cw
ie

vwn
Zv

N

ZvcgvÎv

cw
ie

vwn
Zv

11. Bqs-Gi wØ wPo cixÿv Øviv wb‡Pi
†KvbwU cÖ̀ wk©Z nq?
K AceZ©b
L mgeZ©b

 M e¨wZPvi
N Av‡jvi mij c‡_ Pjv

12. Av‡jvi cÖwZdjb Ges cÖwZmi‡Yi m~Î
cÖgvY Kiv hvq-
K nvB‡Mbm Gi bxwZi mvnv‡h¨
L wØ wPo cixÿvi mvnv‡h¨

 M †MÖwUs Gi mvnv‡h¨
N wcÖR‡gi mvnv‡h¨

13. Kv‡b©vi BwÄ‡bi †ÿ‡Î wb‡Pi †KvbwU
mwVK bq?
K m‡gvò cwieZ©b N‡U
L iæ×Zvcxq cwieZ©b N‡U

 M Zvc Dr‡mi ZvcgvÎvi cwieZ©b nq
N Zvc MÖvn‡Ki ZvcgvÎvi cwieZ©b nq bv

14. Av‡cwÿK †iva wbf©i K‡i cwievnxi-
i. ˆ`‡N©̈ i Dci
ii. ZvcgvÎvi Dci
iii. Dcv`v‡bi Dci
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

15. GKwU  wgUvi  eªx‡Ri evg  I Wvb  duv‡K
h_vµ‡g 20 W Ges 30 W †iva  hy³
i‡q‡Q| evg  cÖvšÍ  n‡Z KZ `~‡i  mvg¨
we›`y cvIqv hvq?
K 30 cm L 40 cm

 M 50 cm N 60 cm
16.

A
B

 Dc‡ii wPÎ †gvZv‡eK A I B we› ỳi
ga¨Kvi `kv cv_©K¨ KZ?

K 3
p
4 L 5

p
4 M 3

p
2 N 5

p
2

17. †Kv‡bv Zwor Pz¤K̂xq Zi‡½i Zi½‰`N©̈
3500 Å n‡j Gi K¤úv¼ KZ?
K 6.5 ´ 1014 Hz
L 7.57 ´ 1015 Hz

 M 8.57 ´ 1014 Hz
N 9.67 ´ 1014 Hz

18. 0.5 c †e‡M MwZkxj GKwU wgUvi
†¯‹‡ji ˆ`N©̈  KZ n‡e?
K 200 cm L 115.47 cm

 M 100 cm N 86.6 cm
19. GKwU UªvbwR÷‡ii wbtmivK cÖev‡ni

gvb 25 mA Ges f‚wg cÖev‡ni gvb
7 mA n‡j msMÖvnK cÖev‡ni gvb KZ?
K 32 mA L 18 mA

 M 3.2 mA N 3 mA
20. I‡Rvb M¨v‡mi Rb¨ g Gi gvb †KvbwU?

K 1.03 L 1.33
 M 1.4 N 1.67
21. †cv÷ Awdm e· wb‡Pi †KvbwU wbY©‡q

e¨en„Z nq?
K ZvoY †eM
L Zwor PvjK ej

 M †iva
N WvKN‡ii bw_ msiÿ‡Y

22. `ywU Av‡jvK iwk¥i DcwicvZ‡bi d‡j
D¾¡j I AÜKvi Ae ’̄v m„wói NUbv‡K
e‡j-
K cÖwZdjb L cÖwZmiY

 M eY©vjx N e¨wZPvi
23. †hvRb e¨vÛ Ges cwienY e¨v‡Ûi

g‡a¨ †Kv‡bv duvKv _v‡K bv wb‡Pi
†KvbwU‡Z?
K wmwjKb L Rv‡g©wbqvg

 M wmivwgK N Zvgv
24. GKwU N UvBc Aa©-cwievnxi ˆewkó¨

n‡jv-
K GwU FYvZ¥K PvR©MȪ Í
L G‡Z †cÖvU‡bi AvwaK¨ _v‡K

 M †nv‡ji cwigvY †ewk _v‡K
N GwU Avavb wbi‡cÿ

25. †Kvb  e¨e ’̄v  cwi‡ek  †_‡K 1500 Ryj
Zvc  †kvlY  K‡i  Ges  e¨e ’̄vi  Dci
300 Ryj KvR m¤úvw`Z nq| e¨e ’̄vwUi
Af¨šÍixY kw³i cwieZ©b KZ?
K 1200 Ryj
L - 1200 Ryj

 M 1800 Ryj
N - 1800 Ryj

1 K 2 N 3 L 4 L 5 K 6 N 7 K 8 M 9 M 10 L 11 M 12 K 13 M

14 M 15 L 16 N 17 M 18 N 19 L 20 L 21 M 22 N 23 N 24 N 25 M
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†mU-K 57 Kzwgjøv †evW© 2021 welq ˆKvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. †Kv‡bv  Zvc  BwÄb  n‡Z  A‡a©K  Zvc  eR©b
n‡j BwÄ‡bi `ÿZv KZ n‡e?
K 25% L 50%

 M 75% N 80%
2. †h †fŠZ cÖwµqvq GbUªwc w ’̄i _v‡K Zv n‡jv-

K iæ× Zvcxq cÖwµqv
L m‡gvò cÖwµqv

 M mgPvc cÖwµqv
N mgAvqZb cÖwµqv

3. †Kv‡li Af¨šÍixY †iva e„w× †c‡j eZ©bxi
Zwor cÖevngvÎv-
K mgvbycv‡Z ev‡o
L mgvbycv‡Z K‡g

 M e¨ Í̄vbycv‡Z K‡g
N e¨ Í̄vbycv‡Z ev‡o

4. ax‡i ax‡i Pvc e„w× Kivq †Kv‡bv wm‡÷‡gi
Pvc 2 Pa n‡Z 4 Pa n‡jv| G‡ÿ‡Î
mgAvqZb cÖwµqvq wm‡÷‡gi Af¨šÍixY
kw³ 200 J e„w× †c‡jv| wm‡÷‡gi-
i. mieivnK…Z Zvc 200 J
ii. K…ZKvR k~b¨
iii. ZvcgvÎv e„w× cv‡e
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

5. ZvcgvÎv e„w× †c‡j cwievnxi cwievnKZ¡
Kxiƒc n‡e?
K e„w× cv‡e
L AcwiewZ©Z _vK‡e

 M n«vm cv‡e N k~b¨ n‡e
6. †Kv‡bv wbw`©ó cwievnx‡Z cÖevngvÎv GK-

Z…Zxqvsk Ki‡j wbw ©̀ó mg‡q Drcbœ Zvc
n‡e cÖv_wgK Zv‡ci-
K w`¸Y L mgvb

 M GK-Z…Zxqvsk N GK-begvsk
7. mv›U e¨en„Z nq †Kvb h‡š¿?

K A¨vwgUvi L †fvëwgUvi
 M wgUvieªxR N †cv÷ Awdm e·

8. Zwor  †PŠ¤̂Kxq  Zi‡½i  †eM c  =
1
m0e0

cÖwZcvw`Z n‡q‡Q †h ZË¡ n‡Z Zvi cÖe³v
n‡jb-
K g¨v· cø̈ v¼ L g¨v· I‡qj

 M AvBb÷vBb N wbDUb
9. Zi½ gy‡Li ˆewkó¨ n‡jv-

i. Zi½gy‡L cÖwZwU KYvi `kv Awfbœ
ii. GK Zi½‰`N©̈  e¨eav‡b Zi½gyL

mg`kvq _v‡K
iii. Zi½gy‡Li Awfj¤^ eivei Zi½

mÂvwjZ nq
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

10. 0.2 mm e¨eavbwewkó ỳwU wPo n‡Z
1.2 m ~̀‡i Aew ’̄Z c ©̀vq m„ó D¾¡j
†Wvivi cȪ ’ 1.74 mm| e¨en„Z Av‡jvi
Zi½‰`N©̈  n‡jv-
K 4800 Å L 5800 Å

 M 6800 Å N 7200 Å
11. GKwU B‡j±ª‡bi wbðj fi 9.1 ´ 10-31

kg|  MwZkxj  Kivq  B‡j±ªbwUi  fi  n‡jv
2.09 ´ 10-30 kg| B‡j±ª‡bi MwZkw³ KZ?
K 0.819 ´ 10-13 J L 1.062 ´ 10-13 J

 M 1.881 ´ 10-13 J N 2.7 ´ 10-13 J
12. Av‡cwÿK ZË¡vbymv‡i-

i. MwZkxj Nwo, wbðj Nwoi †P‡q ax‡i
P‡j

ii. †Kv‡bv `‡Ði MwZkxj Ae ’̄vi ˆ`N©̈
`ÐwUi wbðj Ae ’̄vi ˆ`‡N©̈ i †P‡q
†QvU n‡e

iii. †Kv‡bv e ‘̄ Av‡jvi †e‡Mi mgvb †e‡M
Pj‡Z cv‡i bv

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii N i, ii I iii
13. 1000 g f‡ii mgZzj¨ kw³ KZ?

K 10 ´ 1016 J L 9 ´ 1016 J
 M 3.1 ´ 1016 J N 1.6 ´ 10-16 J
14. †Kv‡bv KYvi MwZkw³ Gi w ’̄ive ’̄vi

kw³i wØ¸Y| KYvwUi MwZkxj fi w¯’i
f‡ii-
K wØ¸Y L wZb¸Y

 M Pvi ¸Y N bq ¸Y
15. GKwU c`v‡_©i †hvRb e¨vÛ cÖvq k~b¨ Ges

cwienb e¨vÛ cÖvq Lvwj| e¨vÛ ỳ‡Uvi kw³
e¨eavb LyeB †ewk| c`v_©wU n‡jv-
K cwievnx L Aa©cwievnx

 M AšÍiK N AwZcwievnx
16. †Kv‡bv cwievnxi ˆ`N©̈  wØ¸Y I e¨vmva©

A‡a©K  Ki‡j  P‚ovšÍ  †iva  n‡e  cÖv_wgK
†iv‡ai KZ ¸Y?
K wØ¸Y L Pvi ¸Y

 M AvU ¸Y N evi ¸Y
17. cwievnx‡Z Zwor cÖev‡ni `iæb Drcbœ

Zvc wb‡Pi †Kvb †jLwPÎ‡K mg_©b K‡i?

K

i2 ®

®
H

x

y

L

i ®

®
H

x

y

 M

i ®

®
H

x

y

N

i ®

®
H

x

y

* K I M DfqB mwVK|

n wb‡Pi DÏxc‡Ki Av‡jv‡K 18 I 19bs
cÖ‡kœi DËi `vI :

R2 = 10 W

R1 = 10 W

E = 10 V

18. eZ©bxi †gvU cÖevngvÎv-
K 0.5 amp
L 1 amp

 M 2 amp
N 10 amp

19. R2 †iva‡Ki ỳcÖv‡šÍi wefe cv_©K¨-
K 5 V L 10 V

 M 20 V N 40 V
20. w¯’i KvVv‡gvi Zzjbvq MwZkxj KvVv‡gv‡Z

Nwo-
K ax‡i P‡j
L ª̀æZ P‡j

 M GKB _v‡K
N wØ¸Y ª̀æZ P‡j

n wb‡Pi  DÏxc‡Ki  Av‡jv‡K  21  I  22bs
cÖ‡kœi DËi `vI :
60 kg f‡ii  GKRb  †jvK 0.8 c †e‡M
Pjgvb i‡K‡U P‡o 500 m ˆ`‡N©̈ i GKwU
gvV AwZµg Ki‡jv|

21. i‡K‡Ui †jvKwU gv‡Vi ˆ`N©̈  cwigvc
Ki‡e-
K 300 m L 400 m

 M 625 m N 833 m
22. H  gv‡V  Aew ’̄Z  GKRb  ch©‡eÿK

†jvKwUi fi cwigvc Ki‡e-
K 36 kg
L 60 kg

 M 75 kg
N 100 kg

23. GKwU UªvbwR÷‡ii msMÖvnK cÖevn 5 mA
Ges f‚wg cÖevn 100 mA n‡j wbtmviK
cÖevn KZ?
K 5.2 mA L 5.1 mA

 M 5.0 mA N 4.9 mA
24. A Y

 Dc‡i cÖ̀ wk©Z jwRK eZ©bxi AvDUcyU-
K

¾
A L A

 M A2 N
¾
A2

25. kj¨ wPwKrmvq e¨en„Z hš¿cvwZ RxevYygy³
Ki‡Z e¨en„Z nq-
K G· iwk¥
L Mvgv iwk¥

 M AwZ‡e¸wb iwk¥
N Ae‡jvwnZ iwk¥

1 L 2 K 3 M 4 N 5 M 6 N 7 K 8 L 9 N 10 L 11 L 12 N 13 L

14 L 15 M 16 M 17 * 18 M 19 L 20 K 21 K 22 N 23 L 24 K 25 M



70 HSC m„Rbkxj c`v_©weÁvb wØZxq cÎ TEST PAPERS with SUGGESTIONS + BANK

†mU-M 58 PÆMÖvg †evW© 2021 welq ˆKvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. wb‡Pi †Kvb †jLwPÎwU wewKi‡Yi K¤ú‡¼i
mv‡_ d‡UvB‡jKUª‡bi me©vwaK cwieZ©b
wb‡ ©̀k K‡i?

K

® f

eV
0
® L

® f
eV

0
®

 M

® f

eV
0
® N

® f

eV
0
®

2. ˆ`‡N©̈  Av‡cwÿKZv †_‡K Avgiv Rvwb,

i. L =
L0

l -
v2

c2

   ii. L = L0 l -
v2

c2

iii. L0 =
L

l -
v2

c2

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii N i, ii I iii
3. GKRb gnvk~b¨hvbPvix A Gi fi 60 kg

Ges eqm 30 eQi| †m 2.4 ´ 108 m  s-1

†e‡M MwZkxj gnvk~b¨hv‡b P‡o Qvqvc_
AbymÜv‡b †Mj| cwÄKv Abymv‡i Zvi
RgR fvB B Gi eqm hLb 80 eQi n‡jv
ZLb †m c„w_ex‡Z wd‡i G‡jv|
gnvk~b¨hv‡b A Gi fi KZ n‡e?
K 90 kg L 100 kg

 M 110 kg N 120 kg
4. p-n Rvsk‡b  ms‡hvM ’̄‡j  wW‡cøkb  Í̄i

m„wói KviY n‡jv-
K Ac ª̀e¨ Avqb L Avavb evn‡Ki e¨vcb

 M B‡jKUª‡bi ZvoY N †nv‡ji ZvoY
5. cwievnxi ga¨w`‡q Zwor cÖev‡ni d‡j

Drcbœ Zvc H nq-
i. H µ I2 ii. H µ t iii. H µ R
wb‡Pi †KvbwU mwVK?

 K i I ii  L ii I iii
M i I iii  N i, ii I iii

6. MVbg~jK e¨wZPv‡ii †ÿ‡Î DcwicvwZZ
Zi½Ø‡qi g‡a¨ c_ cv_©K¨ n‡e-
K

l
2 Gi hyM¥ ¸wYZK L

l
2 Gi AhyM¥ ¸wYZK

 M l Gi hyM¥ ¸wYZK N l Gi AhyM¥ ¸wYZK
7. iæ×Zvcxq cwieZ©‡bi mgq Av`k© M¨v‡mi

†ÿ‡Î Pvc I ZvcgvÎvi m¤úK© n‡jv-
K TP 1 - g

g
 = aªæeK L PT 1 - g

g
 = aªæeK

 M TP g
1 - g

 = aªæeK N PT g
1 - g

 = aªæeK
8. Zvc AšÍi‡Ki AveiYhy³ „̀p  cv‡Î GKwU

Av`k©  M¨vm  k~b¨  gva¨‡g  cÖmviY  Kiv
n‡jv| d‡j wb‡¤œi †KvbwU NU‡e?
K AšÍt ’̄ kw³i cwieZ©b n‡e bv
L ZvcgvÎv n«vm cv‡e

 M Pv‡ci †Kv‡bv cwieZ©b n‡e bv
N `kvi cwieZ©b n‡e

9. 98.6 °F ZvcgvÎvi mgZzj¨ _v‡g©vWvqbvwgK
ZvcgvÎv KZ?
K 310.16 K L 345.16 K

 M 393.16 K N 408.16 K

10. wb‡Pi wee„wZ¸‡jv jÿ Ki :
i. †h ZvcgvÎvq †Kv‡bv c`v_© KwVb,

Zij I evqexqiƒ‡c mvg¨ve ’̄vq _v‡K
Zv‡K H c`v‡_©i ˆÎa we› ỳ e‡j

ii. †h cwieZ©‡bi Kvi‡Y ZvcMZxq
’̄vbv‡¼i  gv‡bi  cwieZ©b  nq  †m

cwieZ©b‡K ZvcMZxq cÖwµqv e‡j
iii. †Kv‡bv wm‡÷‡gi kw³ iƒcvšÍ‡ii

AÿgZv ev Am¤¢ve¨Zv‡K ev iƒcvšÍ‡ii
Rb¨ kw³i AcÖvc¨Zv‡K GbUªwc e‡j

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii N i, ii I iii
11. iæ×Zvcxq 1 atm Pv‡c ivLv M¨vm‡K

cÖmvwiZ K‡i wØ¸Y Kiv n‡j †h P‚ovšÍ Pvc
nq, m‡gvò cÖwµqvq †mB GKB Pvc †c‡Z
M¨vm‡K KZ¸Y cÖmvwiZ Ki‡Z n‡e?
K 1.4 L 2.6

 M 5.2 N 7.8
12. Zwor cÖev‡ni d‡j Drcbœ Zv‡ci cwigvY

wbY©qK mgxKiY wb‡Pi †KvbwU?
K H = 0.24 V2 I t cal

L H = 0.24
V2

R  t cal
 M H = 0.24 IR t cal

N H = 0.24 P2 t cal
13. †Kv‡bv wbivcËv wdDR Gi Mv‡q 5  A

wdDR †jLv _vK‡j Zvi A_©-
i. †Kv‡bv  eZ©bx‡Z  hy³  Ki‡j  Zv 5  A

ch©šÍ Zwor cÖevn mn¨ Ki‡Z cv‡i
ii. 5 A Gi AwaK cÖevngvÎvq wdDR M‡j

eZ©bx ms‡hvM wew”Qbœ K‡i
iii. wdDRwU  mieivn  jvB‡bi  mv‡_

mgvšÍivj hy³ _v‡K
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

14. K¤úwUb wµqv †Kvb Z‡Ë¡i mvnv‡h¨ e¨vL¨v
Kiv nq?
K KYv ZË¡ L Zi½ ZË¡

 M †Kvqv›Uvg ZË¡ N Zwor Pz¤^K ZË¡
15. A = (101101)2, B = (101)2, C = (110111)2

i. A + C = (1100100)2
ii. A/B = (1001)2
iii. C - A = (101010)2
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

n wb‡Pi  wPÎwU  jÿ¨  Ki  Ges  16  I  17bs
cÖ‡kœi DËi `vI :

Si
12 V +

Ge

5.6 W

Ge I Si Wv‡qvW ỳÕwUi bx-†fv‡ëR
h_vµ‡g 0.7 V I 0.3 V.

16. DÏxc‡K  e¨en„Z  †iv‡ai  ga¨w`‡q  KZ
Zwor cÖevwnZ n‡e?
K 1.96 A L 2.03 A

 M 2.09 A N 2.32 A

17. Ge Wv‡qvW‡K D‡ëv K‡i ms‡hvM w`‡j ỳB
cÖv‡šÍi wefe cv_©K¨-
i. wegyLx †SuvK cÖvß n‡e
ii. †iv‡ai ga¨w`‡q †Kv‡bv Zwor cÖevwnZ n‡e bv
iii. †iv‡ai `yB cÖv‡šÍi wefe cv_©K¨ k~b¨ n‡e
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

18.
+

2 W

-

4 W 3 W

9 V

 eZ©bxi 4 W †iv‡ai ỳB cÖv‡šÍi wefe
cv_©K¨ n‡e-
K 1 volt L 2 volt M 3 volt N 4 volt
[we.  ª̀  : eZ©bx‡Z  Zwo”PvjK  kw³i  gvb
†`Iqv bv _vKvq 9 V aiv n‡q‡Q]

19. 20 gm cvwb‡K 0° †_‡K 80 °C ZvcgvÎvq DËß
Kiv n‡jv| G›Uªwci cwieZ©b KZ n‡e?
K 21.59 J K-1 L 24.02 J K-1

 M 40.20 J K-1 N 46.20 J K-1

20. ỳwU  e ‘̄i  g‡a¨  Nl©‡Yi  d‡j  Drcbœ  Zvc
†Kvb cÖwµqv AbymiY K‡i?
K cÖZ¨veZx© cÖwµqv L AcÖZ¨veZx© cÖwµqv

 M iæ×Zvcxq cÖwµqv N m‡gvò cÖwµqv
21. GKwU †fvëwgUvi I GKwU ï®‹ †Kvl wb‡q

†fvëwgUv‡ii `yBcÖvšÍ †Kv‡li `yBcÖv‡šÍ mshy³
Kiv n‡jv| AZtci †Kv‡li mv‡_ †kÖwY mgev‡q
GKwU Pvwe I GKwU †ivaK hy³ K‡i Ges Pvwe
eÜ K‡i ZworcÖevn Pvjbv Kiv n‡jv
K cÖ_g  †ÿ‡Î  †fvëwgUv‡i  †h  cvV  †`q

Zv Zwo”PvjK kw³
L wØZxq  †ÿ‡Î  †h  cvV  †`q  Zv

Zwo”PvjK kw³
M cÖ_g †ÿ‡Î †h cvV †`q Zv wefe cv_©K¨
N wØZxq †ÿ‡Î †h cvV †`q Zv cÖ_g

†ÿ‡Îi cv‡Vi †P‡q †ewk|
22. Zwor †PŠ¤^K Zi‡½i †ÿ‡Î wb‡Pi †KvbwU mwVK?

K B = B0 sin
2p
l

 (ct - x)
L B = B0 sin 2p (ct - x)

 M B = B0 sin
2p
l

 (x - ct)
N B = B0 sin 2p (x - ct)

23. Bqs-Gi cixÿvq `yÕwU wPo _vKvi KviY n‡jv-
K ZxeªZv evov‡bv
L GKwU wPo K¤úv‡¼i Rb¨ Ab¨wU

Zi½‰`‡N©̈ i Rb¨
M c_ cv_©K¨ m„wói Rb¨
N GKwU wPo

®
E Gi Rb¨ Ab¨wU

®
B Gi Rb¨

24. wb‡Pi †Kvb †jLwPÎwU In‡gi m~Î †g‡b P‡j-

K

® V

I
 L

® V

I


 M

® V

I
 N

® V

I


25. cøv‡¼i aªæe‡Ki GKK wb‡Pi †Kvb ivwki
GK‡Ki mgvb?
K fi‡eM L kw³

 M †KŠwYK fi‡eM N K¤úv¼

1 N 2 M 3 L 4 L 5 N 6 K 7 K 8 L 9 K 10 N 11 L 12 L 13 K

14 M 15 K 16 K 17 N 18 N 19 K 20 L 21 K 22 K 23 M 24 K 25 M
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†mU-K 59 wm‡jU †evW© 2021 welq ˆKvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. Av‡jvi ª̀æwZ‡Z MwZkxj GKwU i‡K‡Ui
ˆ`N©̈  n‡e-

K A‡a©K L k~b¨
 M wØ¸Y N Amxg
2. †iwd«Rv‡iUi cÖ‡Kv‡ô iwÿZ Lv`¨`ªe¨ n‡Z

M„nxZ Zvc Q2 Ges  cwi‡e‡k  ewR©Z  Zvc
Q1 n‡j Kvh©mnM K Gi gvb n‡jv-

K K =
Q1

Q2 - Q1
L K =

Q1

Q1 - Q2

 M K =
Q2

Q1 - Q2
N K =

Q2

Q2 - Q1

3. †Kv‡bv cwievnx‡Z i Zwor  cÖev‡ni  d‡j
Drcbœ Zvc H n‡j i ebvg H †jLwPÎ
wb‡Pi †KvbwU?

K H


i
L H


i

 M H


i
N H


i

n DÏxcKwU  jÿ Ki  Ges  4  I  5bs  cÖ‡kœi
DËi `vI :

X Y

dQ P = 3.5 ´ 105

Nm-2

 wP‡Î wmwjÛv‡i iwÿZ 1 mole M¨vm dQ
Zvc mieivn Kivq wc÷b X Ae ’̄vb n‡Z
Y Ae ’̄v‡b Av‡m| G‡Z AšÍ̄ ’tkw³ 207 J
n«vm cvq|

 wc÷‡bi cȪ ’‡”Q‡`i †ÿÎdj = 0.1 m2

X I Y Gi ~̀iZ¡ = 5 ´ 10-2 m.
4. m¤úbœ K…ZKvR KZ?

K 1.75 ´ 103 J L 1.75 ´ 105 J
 M 7 ´ 105 J N 7 ´ 107 J
5. wmwjÛv‡i mieivnK…Z Zvckw³ dQ Gi

cwigvY n‡jv-
K 7.002 ´ 105 J L 6.998 ´ 105 J

 M 1.957 ´ 103 J N 1.543 ´ 103 J
6. kj¨ wPwKrmvq hš¿cvwZ RxevYygy³ Ki‡Z

e¨en„Z nq-
K G·-†i L AwZ‡e¸wb iwk¥

 M Mvgv-†i N Ae‡jvwnZ iwk¥
7. Kv‡b©v P‡µi wØZxq av‡c Kvh©wbe©vnK

e ‘̄i-
i. Zv‡ci †kvlY N‡U
ii. Pvc n«vm cvq
iii. ZvcgvÎv n«vm cvq
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii N i, ii I iii

8. c‡qw›Us †f±‡ii GKK n‡jv-
K Wm-1 L Wm-2

 M Wm-1  s-1 N Wm-2 s-1

9. †Kv‡bv i‡K‡Ui MwZkxj ˆ`N©̈  I w ’̄i
ˆ`‡N©̈ i AbycvZ 1  :  3|  i‡K‡Ui  †eM
n‡jv-
K 0.94 ´ 108 m s-1

L 1.73 ´ 108 m s-1

 M 2.65 ´ 108 m s-1

N 2.83 ´ 108 m s-1

A

E 60W - 220V 60W - 220V

S (Ad)

n DÏxc‡Ki eZ©bx‡Z (60 W - 220V) †jLv
ỳBwU evj¦ jvMv‡bv Av‡Q| 10 I 11bs

cÖ‡kœi DËi `vI :
10. cÖwZwU ev‡j¦i wdjv‡g‡›Ui †iva KZ?

K 806.67 W L 666.67 W
 M 11.67 W N 3.33 W
11. S myBP  Ab  Ki‡j  A¨vwgUv‡ii  cvV  n‡e

c~‡e©i-

K
1
4 ¸Y L

1
2 ¸Y

 M 2 ¸Y N 4 ¸Y
12. weï× Aa©-cwievnx‡Z †Kvb Ac ª̀e¨

†gkv‡j n UvBc Aa©-cwievnx ˆZwi nq?
K As L Ga

 M B N Al
13. T1 I T2 ZvcgvÎvi ỳwU e ‘̄i Af¨šÍixY

kw³ h_vµ‡g U1 I U2 †hLv‡b T1 >  T2

wew”Qbœ wm‡÷‡g e ‘̄Øq Zvcxq mvg¨ve ’̄vq
Avm‡j wb‡Pi †KvbwU N‡U?
K U1 e„w× U2 n«vm
L U1 n«vm U2 e„w×

 M U1 e„w× U2 e„w×
N U1 n«vm U2 n«vm

14. Z¡iYhy³ cÖm½ KvVv‡gv‡K e‡j-
K M¨vwjwjI cÖm½ KvVv‡gv
L Ro cÖm½ KvVv‡gv

 M ARo cÖm½ KvVv‡gv
N wbDUbxq cÖm½ KvVv‡gv

15. R †iv‡ai †Kv‡bv M¨vjfv‡bvwgUv‡ii
mgvšÍiv‡j S gv‡bi mv›U e¨envi Ki‡j
mv‡›Ui cÖevn M¨vjfv‡bvwgUvi cÖev‡ni
wØ¸Y nq| R I S Gi m¤úK© n‡jv-
K S = 4 R L S = 2 R

 M S = R N S =
R
2

16. AvcwZZ Av‡jvK iwk¥i Zi½gy‡Li mv‡_
Drcbœ †KvY n‡jv-
K 0° L 45°

 M 90° N 180°

17. †Kvb mvaviY wbtmviK NPN UªvbwR÷i
eZ©bx‡Z Ib = 6 ´ 10-5 A Ges IE = 4.38 ´
10-3 A| eZ©bxi cÖevn jvf (b) Gi gvb-
K 71 L 72 M 73 N 74

18. S¢ Ro cÖm½ KvVv‡gv, S Ro  cÖm½
KvVv‡gvi mv‡c‡ÿ v aªæe †e‡M MwZkxj|
Dfq KvVv‡gvi ch©‡eÿK †Kv‡bv evwZi
Av‡jvi ª̀æwZ wbY©q Ki‡jb h_vµ‡g c¢ I
c| c¢ I c Gi m¤úK© n‡e-
K c¢ = c L c¢ = c - v

 M c¢ = c + v N c¢ =
c

1 - v2/c2

19. Si Gi Rb¨ wefe evav †fv‡ë‡Ri gvb-
K 01. V L 0.3 V

 M 0.4 V N 0.7 V
20. n msL¨K E Zwo”PvjK  e‡ji  †Kvl‡K

†kÖwY‡Z hy³ Ki‡j cÖevn i n‡e (†Kv‡li
Avf¨šÍixY †iva r I ewnteZ©bxi †iva
R)|

K i =
nE

R + nr L i =
nE

nR + r

 M i =
nE

nR + nr N i =
nE

R +
r
n

n

O

D
OP = 16 mmS1 S2 = 0.4 mm

D = 1 m

S2

S1S
*
l = 4000Å

P

DÏxc‡K Bqs Gi wØwPo cixÿv †`Lv‡bv
n‡jv|  DÏxc‡Ki  Av‡jv‡K  21  I  22  bs
cÖ‡kœi DËi `vI :

21. P we› ỳ‡Z KZZg MVbg~jK e¨wZPvi N‡U?
K 16 L 32

 M 64 N 256
22. wPoØ‡qi ga¨eZx© ~̀iZ¡ A‡a©K Ki‡j GKwU

AÜKvi †Wvivi †ea n‡e-
K A‡a©K L mgvb

 M wØ¸Y N Pvi¸Y
23. †Kv‡bv  KYvi  MwZkw³ w ’̄i  Ae ’̄vi  kw³i

4 ¸Y|  MwZkxj  fi m Ges  w ’̄i  fi m0

n‡j wb‡Pi †KvbwU mwVK?
K m = 3 m0 L m = 4 m0

 M m = 5 m0 N m = 8 m0

24. A
B

Y

 DÏxc‡Ki †ÿ‡Î wb‡Pi †KvbwU mwVK?
K Y = A + B L Y = A . B

 M Y =
¾¾¾
A . B N Y =

¾¾¾
A + B

25. mve©Rbxb †MBU n‡jv-
K AND L NAND

 M OR N NOT

1 L 2 M 3 M 4 K 5 N 6 L 7 M 8 L 9 N 10 K 11 M 12 K 13 L

14 M 15 N 16 M 17 L 18 K 19 N 20 K 21 K 22 M 23 M 24 M 25 L



72 HSC m„Rbkxj c`v_©weÁvb wØZxq cÎ TEST PAPERS with SUGGESTIONS + BANK

†mU-K 60 ewikvj †evW© 2021 welq ˆKvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. ZvcMwZwe`¨vi cÖ_g m~Î m¤úK© ’̄vcb
K‡i-
K Zvc I Pvc Gi g‡a¨
L Zvc I ej Gi g‡a¨

 M Zvc I KvR Gi g‡a¨
N Zvc I ÿgZv Gi g‡a¨

2. iæ×Zvcxq cwieZ©‡bi †ÿ‡Î-
i. PVg = aªæeK
ii. TV1 - g = aªæeK
iii. T

g
P

1 - g
 = aªæeK

wb‡Pi †KvbwU mwVK?
 K i I ii L i I iii

M ii I iii N i, ii I iii
3. Zwo”PvjK kw³i GKK n‡jv-

K A¨vw¤úqvi L Ryj
 M Kzj¤^ N †fvë
4. mv›U mivmwi e¨envi Kiv nq-

i. A¨vwgUvi-G
ii. †fvëwgUvi-G
iii. M¨vjfv‡bvwgUvi-G
wb‡Pi †KvbwU mwVK?

 K i I ii L ii I iii
M i I iii N i, ii I iii

5. iæ×Zvcxq cwieZ©‡b †Kvb †fŠZ
ivwkwU cwieZ©b nq bv?
K Pvc L AvqZb

 M ZvcgvÎv N GbUªwc
6. GKwU  Zi‡½i  ỳwU  we›`yi  g‡a¨  c_

cv_©K¨ l
4 n‡j `kv cv_©K¨ KZ?

K p
2 L p

 M 3p
 2 N 2 p

7. wb‡Pi †KvbwU digital signal wb‡ ©̀k K‡i?

K
® t

v

0

L
® t

v

0

 M
® t

v

0

N ® t

v

0

8. UªvbwR÷i e¨envi Kiv hvq-
i. myBP wn‡m‡e
ii. weea©K wn‡m‡e
iii. GKgyLxKviK wn‡m‡e
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

9. A
X

B
eZ©bxi AvDUcyU X n‡e-

K
¾
A +

¾
B L A . B

 M
¾¾¾
A . B N

¾
A .

¾
B

10. c~Y©Zi½ GKgyLxKiY eZ©bx ˆZwi Kiv hvq-
i. 2wU Wv‡qvW w`‡q
ii. 3wU Wv‡qvW w`‡q
iii. 4wU Wv‡qvW w`‡q
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

11. G = M¨vjfv‡bvwgUv‡ii †iva Ges S =
mv›U n‡j mv‡›Ui ¸YK n‡e-

K S
G + S L G + S

S

 M G
G + S N G + S

G
n wb‡Pi  DÏxcKwU  c‡o  12  I  13bs

cÖ‡kœi DËi `vI :
 GKwU Kv‡b©v BwÄ‡bi Kvh©wbe©vnK e ‘̄

400 K ZvcgvÎvi Zvc Drm n‡Z 840 J
Zvc MÖnY K‡i ZvcMÖvn‡K 630 J Zvc
eR©b K‡i|

12. Zvc MÖvn‡Ki ZvcgvÎv KZ?
K 210 K L 300 K

 M 400 K N 440 K
13. BwÄbwUi `ÿZv KZ?

K 25% L 30% M 40% N 60%
14.

12 V

3 W

6 W4 W

 eZ©bx‡Z ZworcÖevn KZ?
K 4 A L 3 A M 2 A N 1 A

15. wb‡Pi †KvbwUi †iv‡ai DòZv ¸Yv¼ FYvZ¥K?
K Zvgv L wcZj

 M A¨vjywgwbqvg N Rv‡g©wbqvg
16. „̀k¨gvb eY©vwji Zi½‰`‡N©̈ i we Í̄…wZ-

K 2000 Å †_‡K 3000 Å ch©šÍ
L 3000 Å †_‡K 4000 Å ch©šÍ

 M 4000 Å †_‡K 8000 Å ch©šÍ
N 8000 Å †_‡K 12000 Å ch©šÍ

n wb‡Pi DÏxcKwU c‡o 17 I 18bs
cÖ‡kœi DËi `vI :

 c`v_©weÁvb M‡elYvMv‡i wkÿK
Dcw¯’Z wkÿv_x©‡`i Bqs-Gi wØwPo
cixÿvi e¨e ’̄v Ki‡Z ej‡jb|
wkÿv_x©iv cixÿvwU Av‡jvi Zi½ ZË¡
†g‡b  e¨wZPvi  msNwUZ  n‡q‡Q  g‡g©
ch©‡eÿY Ki‡jb|

17. D³ cixÿvi e¨wZPvi †Wvivi „̀wó
MÖvn¨Zv evov‡Z n‡j-
K wPiØq n‡Z c ©̀vi ~̀iZ¡ Kgv‡Z n‡e
L wPiØ‡qi ga¨eZx© ~̀iZ¡ Kgv‡Z n‡e
M wPiØq n‡Z c ©̀vi ~̀iZ¡ I wPoØ‡qi

ga¨eZx© ~̀iZ¡ DfqB Kgv‡Z n‡e
N wPiØq n‡Z c ©̀vi ~̀iZ¡ I wPoØ‡qi

ga¨eZx© `~iZ¡ Dfq evov‡Z n‡e
18. GB cixÿvq wPoØ‡qi e¨eavb Av‡jvi

Zi½‰`‡N©̈ i  mgvb  n‡j  m‡e©v”P  KZwU
D¾¡j cwÆ MwVZ n‡e?
K 2 L 3 M 4 N 5

19. M¨vwjwjI iƒcvšÍ‡i-
i. wbDUbxq ejwe`¨vi mgxKi‡Yi iƒc

AcwiewZ©Z _v‡K
ii. Zwo”Pz¤^Kxq Z‡Ë¡i mgxKiY iƒc

cwiewZ©Z nq
iii. AvBb÷vB‡bi wØZxq ¯̂xKvh© jw•NZ nq
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iii
M ii I iii N i, ii I iii

20. m0 w ’̄i  fi  m¤úbœ  †Kv‡bv  e ‘̄KYvi
c
2
 †e‡M MwZkxj Ae ’̄vq fi‡eM-

K 0 L
1
2
 m0 c

 M m0 c N 2 m0 c
n wb‡Pi  DÏxcKwU  c‡o  21  I  22bs

cÖ‡kœi DËi `vI :
 GwU UªvbwR÷‡ii msMÖvnK cÖevn 5 mA

Ges f‚wg cÖevn 100 m A|
21. wbtmviK cÖevn KZ?

K 5.0001 mA L 5.001 mA
 M 5.01 mA N 5.1 mA
22. cÖevn weea©K ¸YK a KZ n‡e?

K 0.02 L 0.98 M 1.02 N 50
23. ZvcMwZwe`¨vi 1g I 2q m~‡Îi

mgwš̂Z iƒc-
K dU = TdS + PdV
L dU = TdS - PdV

 M dU = VdP - TdS
N dU = VdP + TdS

24. 0.98 c †e‡M MwZkxj KvVv‡gv n‡Z
cwigvcK…Z  mgq  w ’̄i  Ae ’̄vq
cwigvcK…Z mg‡qi-
K 0.2 ¸Y L 0.98 ¸Y

 M 1.02 ¸Y N 5 ¸Y
25. 220 V Gi wnUvi 110 V G Pvjv‡j

Drcvw`Z Zvc c~‡e©i-
K wØ¸Y n‡e L GKB n‡e

 M A‡a©K n‡e N GK-PZz_©vsk n‡e

1 M 2 L 3 N 4 M 5 N 6 K 7 M 8 K 9 N 10 L 11 L 12 L 13 K

14 M 15 N 16 M 17 L 18 L 19 N 20 M 21 N 22 L 23 L 24 K 25 N
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†mU-K 61 w`bvRcyi †evW© 2021 welq ˆKvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. GbUªwci GKK wb‡Pi †KvbwU?
K NK-1 L JK-1

 M JK-1 mol-1 N GKKnxb ivwk
2. ûBU‡÷vb weªR bxwZi wfwË‡Z

cwiPvwjZ n‡e-
i. †cv÷ Awdm e·
ii. c‡UbwkIwgUvi
iii. wgUviweªR
wb‡Pi †KvbwU mwVK?

 K i I ii L ii I iii
M i I iii N i, ii I iii

n wb‡Pi Z‡_¨i wfwË‡Z 3 I 4bs cÖ‡kœi
DËi `vI :

 GKwU Kv‡Y©v BwÄb 327 °C I 27 °C
ZvcgvÎv  cwim‡i  KvR  K‡i|  BwÄbwU
Drm n‡Z Q cwigvY Zvc MÖnY K‡i
wms‡K 3000 J Zvc eR©b K‡i|

3. Q Gi gvb KZ?
K 1000 J L 1500 J

 M 2000 J N 6000 J
4. BwÄ‡bi `ÿZv KZ?

K 100% L 75%
 M 50% N 25%
5. kv›U m¤ú‡K© mwVK Z_¨ †KvbwU?

K mgvšÍiv‡j hy³ e„nr gv‡bi †iva
L mgvšÍiv‡j hy³ ¯̂í gv‡bi †iva

 M †kÖwY‡Z hy³ ¯̂í gv‡bi †iva
N †kÖwY hy³ e„nr gv‡bi †iva

6. †Kv‡li EMF Zzjbv Ki‡Z e¨en„Z nq
†KvbwU?
K M¨vjfv‡bvwgUvi L c‡UbwkIwgUvi

 M wgUvi weªR N †fvëwgUvi
7. wnwjqvg M¨v‡mi †ÿÎ Cp/Cv Gi

AbycvZ wb‡Pi †KvbwU?
K 1.67 L 1.41

 M 1.33 N k~b¨
n wb‡Pi wPÎ I Z‡_¨i wfwË‡Z 8 I 9bs

cÖ‡kœi DËi `vI :

E = 10 V
(·)

B

R = 10 W

K

A
R R

R R

i

r = 1W

i
A

8. A I B we› ỳi g‡a¨ Zzj¨‡iva KZ?
K 40 W L 20 W

 M 10 W N 5 W
9. A¨vwgUvi (A) Gi cvV KZ cvIqv hv‡e?

K 1 A L 0.9 A
 M 0.5 A N 0.2 A

10. UªvbwR÷‡ii †ÿ‡Î-
i.  IC = IE - IB

ii. b =
a

l - a

iii. a =
b

l + b
wb‡Pi †KvbwU mwVK?

 K i I ii L ii I iii
M i I iii N i, ii I iii

11. Zi‡½i  ỳB  we›`yi  g‡a¨  c_  cv_©K¨ l
8

n‡j `kv cv_©K¨ KZ?

K
p
2 L

p
4 M

p
6 N

p
8

12. eV †Kvb ivwki GKK?
K Zwor wef‡ei L Zwor cÖve‡j¨i

 M kw³i N Pv‡R©i
13. wb‡Pi †KvbwUi †iv‡ai DòZv mnM

FYvZ¥K-
K B¯úvZ L Rv‡g©wbqvg

 M Zvgv N wcZj
n wb‡Pi  wP‡Îi  Av‡jv‡K  14  I  15bs

cÖ‡kœi DËi `vI :
A
B

F

14. jwRK eZ©bx †Kvb †MU wb‡ ©̀k K‡i?
K NAND L NOR

 M XOR N XNOR
15. F = KZ?

K
¾
A

¾
B + AB L

¾
AB + A

¾
B

 M A
¾
B +

¾¾
AB N

¾¾¾
A Å B

16. (Îo mo)
-

1
2 Gi gvb †KvbwU?

K 8.85 ´ 10-12 C2 N-1 m-2

L 9 ´ 109 N m2 C-2

 M 4 p ´ 10-7 T mA-1

N 3 ´ 108 m s-1

17. iæ× Zvcxq cwieZ©‡bi †ÿ‡Î-
i. nVvr msNwUZ nq
ii. ZvcgvÎv w ’̄i _v‡K
iii. GbUªwci cwieZ©b k~b¨
wb‡Pi †KvbwU mwVK?

 K i I ii L ii I iii
M i I iii N i, ii I iii

18. wb‡Pi †KvbwUi K¤úv¼ me©v‡cÿv Kg?
K AwZ‡e¸wb iwk¥ L Ae‡jvwnZ iwk¥

 M G·-†i N Mvgv iwk¥

19. ÔÔ†Kv‡bv wbw ©̀ó cwigvY Zvckw³
m¤ú~Y©fv‡e hvwš¿K kw³‡Z iƒcvšÍi
Kivi  g‡Zv  hš¿  wbg©vY  m¤¢e  bq|Ó-
Dw³wU †Kvb weÁvbx cÖ̀ vb K‡ib?
K cøv¼ L †Kjwfb

 M K¬wmqvm N Kv‡Y©v
20. IÕn‡gi m~Î Abymv‡i wb‡Pi MÖv‡di

Xvj †Kvb ivwk wb‡ ©̀k K‡i?
P

I

V (wefe cv^ÆKÅ)

(Z
wor

cÉe
vn)

K †iva L Av‡cwÿK †iva
 M cwievwnZv N cwievwnZv¼
21. UªvbwR÷i e¨en„Z nq-

i. A¨vgwcødvqvi wn‡m‡e
ii. myBP wn‡m‡e
iii. †iKwUdvqvi wn‡m‡e
wb‡Pi †KvbwU mwVK?

 K i I ii L ii I iii
M i I iii N i, ii I iii

22. †Kvb M¨v‡mi Rb¨ iæ×Zvcxq †jL
AwaK Lvov?
K wbqb L Aw·‡Rb

 M I‡Rvb N Kve©b WvBA·vBW
23. wb‡Pi †KvbwU kv‡›Ui ÿgZv ¸YK?

K (G + S)/G L G/(G + S)
 M S/(G + S) N (G + S)/S
24. m‡gvò cÖwµqvi †ÿ‡Î-

i.
V

P

ii.
V

1
P

iii.
V

PV

wb‡Pi †KvbwU mwVK?
 K i I ii L ii I iii

M i I iii N i, ii I iii
25. wegyLx †SuvK cÖ̀ v‡b P  -  N Rvsk‡bi

wefe cÖvPxi-
K n«vm cvq
L e„w× cvq

 M AcwiewZ©Z _v‡K
N wejyß nq

1 L 2 M 3 N 4 M 5 L 6 L 7 K 8 M 9 L 10 N 11 L 12 M 13 L

14 M 15 L 16 N 17 M 18 L 19 N 20 M 21 K 22 K 23 N 24 L 25 L
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62 XvKv †evW© 2019 welq †KvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. ZvcgvÎv AcwiewZ©Z †i‡L GKwU Zvi‡K
†U‡b 2 ¸Y  j¤̂v  Ki‡j  †iva 4 ¸Y nq|
ZviwUi Av‡cwÿK †iva n‡e-

 K Pvi¸Y L wØ¸Y
M AcwiewZ©Z N GK-PZz_©vsk

2. nj wefe Øviv wbY©q Kiv hvq-
i. †PŠ¤̂K‡ÿ‡Îi gvb
ii. GKK AvqZ‡b gy³ B‡jKUªb msL¨v
iii. Pv‡R©i cÖK…wZ
wb‡Pi †KvbwU mwVK?

 K iii      L i I ii
M ii I iii   N i, ii I iii

3. wnm‡U‡iwm‡mi d‡j-
i. kw³i AcPq N‡U
ii. e ‘̄i ZvcgvÎv e„w× cvq
iii. e ‘̄i ZvcgvÎv n«vm cvq
wb‡Pi †KvbwU mwVK?

 K i     L iii M i I ii  N i I iii
4. wb‡Pi †KvbwU mwVK?

 K N S L N S

M N S N N S

5. GKwU Zwor eZ©bx‡Z Avweó Zwor cÖev‡ni
w`K wbY©q Kiv hvq †Kvb m~Î Øviv?

 K d¨viv‡Wi 1g m~Î
L d¨viv‡Wi 2q m~Î
M A¨vw¤úqv‡ii m~Î
N †j‡Äi m~Î

6. jvj, bxj, meyR I Kgjv e‡Y©i Av‡jvi Rb¨
†Kv‡bv gva¨‡gi cÖwZmiv¼ h_vµ‡g mR, mV,
mG I lO n‡j wb‡Pi †Kvb m¤úK©wU mwVK?

 K mR > mV > mG > mO

L mR < mV < mG < mO

M mR > mO > mG > mV

N mR < mO < mG < mV

n wb‡Pi  DÏxc‡Ki  Av‡jv‡K  7  I  8  bs
cÖ‡kœi DËi `vI :
4 cm †dvKvm ~̀i‡Z¡i GKwU DËj †j‡Ýi
mvg‡b  e ‘̄  ’̄vcb  Kivq  wØ¸Y  ev Í̄e  we¤̂
MwVZ nq|

7. e ‘̄i ~̀iZ¡ KZ?
 K 6 cm L 2 cm

M 0.375 cm N 0.125 cm
8. D³ †jÝwUi mwnZ wØ¸Y †dvKvm ~̀i‡Z¡i

Aci  GKwU  DËj  †jÝ  ’̄vcb  Ki‡j
me©‡kl cÖwZwe¤̂-

 K ev Í̄e I weewa©Z L ev Í̄e I Lwe©Z
M Aev Í̄e I weewa©ZN Aev Í̄e I Lwe©Z

9.

wP‡Îi cÖ`Ë wWfvBmwU-
i. p-n-p UªvbwR÷i
ii. ỳe©j ms‡KZ weewa©Z K‡i
iii. myBP wn‡m‡e e¨en„Z nq

 wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii  N i, ii I iii
n wb‡Pi DÏxc‡Ki Av‡jv‡K 10 I 11 bs

cÖ‡kœi DËi `vI :
 W.  wbweo  Zvi  cixÿvMv‡i  Bqs  Gi  wØ-wPo

cixÿvi gva¨‡g Av‡jvK e ẅZPvi ch©‡eÿY
Ki‡jb| cixÿvwU Av‡jvK ZË¡ †g‡b
msNwUZ Kiv nq|

10. D³ cixÿvi Rb¨ Av‡jvK eY© †KvbwU?
 K mv`v L Kv‡jv

M †Mvjvcx N njy`
11. GB cixÿvq AÜKvi †Wviv cvIqvi Rb¨

`ywU Zi‡½i-
i. mg `kvq DcwicvwZZ n‡e
ii. aŸsmvZ¥K e¨wZPvi n‡e
iii. jwä Zi‡½i ZxeªZv me©wb¤œ n‡e
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

12. me‡P‡q Kg †f`b‡hvM¨Zv m¤úbœ iwk¥ †KvbwU?
 K Avjdv L weUv

M Mvgv N G·-iwk¥
13. 100 m evûwewkó GKwU eM©vKvi gv‡Vi

ˆ`N©̈  eivei GKwU b‡fvhvb 0.9 c †e‡M
Pj‡j b‡fvhv‡bi †Kv‡bv hvÎx gvVwUi
†ÿÎdj KZ cwigvc Ki‡e?

 K 43.59 m2 L 229.42 m2

M 4359 m2 N 22942 m2

14. `¨  eªMjxi  cȪ Íve  Abymv‡i  wb‡Pi  †Kvb
†jLwU mwVK?

 K
l

P

L
l

P

M
l

Pl

N
l

Pl

15. GKwU †ZRw¯Œq c`v‡_©i Aa©vqy 5y| KZ
eQi  ci  H  †ZRw¯Œq  c`v‡_©i 1

32  Ask
AcwiewZ©Z _vK‡e?

 K 10 y L 20 y
M 25 y N 30 y

16. GKwU 92U238 wbDwK¬qvm cÖ_g av‡c 90T234

Ges cieZ©x av‡c 91Pa234 wbDwK¬qv‡m cwiYZ
nq| GB ỳB av‡c Kx Kx iwk¥ wbM©Z nq?

 K a I b- L b- I b-

M a I a N b- I a

17. 4.5 ´ 1030 kg f‡ii GKwU bÿÎ K…òMnŸ‡i
cwiYZ n‡j Gi e v̈mva© KZ n‡e?

 K 2.6 km L 6.7 km
M 1.41 ´ 103 km N 2 ´ 109 km

18. c~Y©Zi½ GKgyLxKiY eªxR eZ©bx‡Z GKU
Wv‡qvW AcmviY Kiv n‡j AvDUcyU
ms‡KZ Kxiƒc n‡e?

 K AcwiewZ©Z _vK‡e
L ïaygvÎ abvZ¥K Aa©Zi½ cvIqv hv‡e
M ïaygvÎ FYvZ¥K Aa©Zi½ cvIqv hv‡e
N abvZ¥K A_ev FYvZ¥K Aa©Zi½ cvIqv

hv‡e
19. PV  = aªæeK, mgxKiYwU †Kvb cÖwµqv‡K

mg_©b K‡i?
 K m‡gvò L mgAvqZb

M mgPvc N iæ×Zvc
20. 5 °C ZvcgvÎvi Rb¨ dv‡ibnvBU †¯‹‡j

gvb KZ?
 K 41 °F L 37 °F

M 9 °F N 2.78 °F
21. mgwefe Zj I Zwor‡ÿ‡Îi ga¨eZ©x †KvY-
 K 60° L 90°

M120° N 180°
n wb‡Pi  DÏxc‡Ki  Av‡jv‡K  22  I  23  bs

cÖ‡kœi DËi `vI :
90 cm e¨vmv‡a©i GKwU duvcv †Mvj‡K
9 ´ 10-10 C PvR© Av‡Q|

22. †Mvj‡Ki Af¨šÍ‡i Zwor cÖvej¨ KZ?
 K Amxg L 10 NC-1

M 9 NC-1 N 0 NC-1

23. PvwR©Z †MvjKwUi †ÿ‡Î Zwor wefe (V) I
†K› ª̀ n‡Z ~̀i‡Z¡i (r) g‡a¨  †Kvb
†jLwPÎwU mwVK?

 K
r

V

L
r

V

M
r

V

N
r

V

n wb‡Pi eZ©bx wP‡Îi Av‡jv‡K 24 I 25 bs
cÖ‡kœi DËi `vI :

A

B

R1 = 10 W R2 = 10 W

R3 = 10 WE = 10 V

24. eZ©bxi cÖevngvÎv KZ?
 K 33.33 A L 1.5 A

M 0.67 A N 0.33 A
25. hw` A I B we› ỳ‡K  GKwU  cwienx  Zvi

Øviv mshy³ Kiv nq Z‡e eZ©bxi cÖevngvÎv
KZ n‡e?

 K 1.5 A L 1 A
M 0.67 A N 0.33 A

1 M 2 N 3 M 4 L 5 N 6 N 7 K 8 L 9 M 10 N 11 M 12 K 13 M

14 M 15 M 16 K 17 L 18 N 19 K 20 K 21 L 22 N 23 M 24 N 25 L
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63 ivRkvnx †evW© 2019 welq †KvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. A,  B,  C I D PviwU †ZRw¯Œq †gŠ‡ji
Aeÿq  aªæeK  h_vµ‡g lA, lB, lC I lD

n‡j Zv‡`i cigvYy msL¨v (N) ebvg mgq
(t) Gi MÖvd wb¤œiƒc-

(lA > lB > lC > lD)
N

O tlA
lB

lC

lD

wb‡Pi †Kvb †gŠjwUi †ZRw¯ŒqZv me©vwaK?
 K A L B M C N D
2. †PŠ¤̂K ej‡iLvi ag© n‡jv-

i. ej‡iLv¸‡jv e× eµ‡iLv
ii. ej‡iLv¸‡jv ci¯úi‡K †Q` K‡i bv
iii. ej‡iLv¸‡jv DËi †giæ n‡Z `wÿY

†giæi w`‡K hvq
wb‡Pi †KvbwU mwVK?

 K i  L i I ii
M ii I iii  N i, ii I iii

3. Gm AvB c×wZ‡Z Kzj‡¤^i m~‡Îi
mgvbycvwZK aªæe‡Ki gvb-

 K 9 ´ 109 Nm2 C-2

L 8.854 ´ 10-12 C2 N-1 m-2

M 8.854 ´ 10-12 Nm2 C-2

N 9 ´ 109 C2 N-1 m-2

n wb‡Pi  DÏxc‡Ki  Av‡jv‡K  4  I  5  bs
cÖ‡kœi DËi `vI :

Ep = 240 V
Ip = 2 mA

NP

Is = 50 mA
Ns = 50

4. Np Gi gvb KZ?
 K 1050 L 1150 M 1250 N 1350
5. es Gi gvb KZ?
 K 9.6 V L 8.6 V

M 7.6 V N 6.6 V
6. GKwU w`K cwieZ©x cÖev‡ni cÖevngvÎv

I = I0 sin wt| K¤úv¼ Ges we Í̄vi Dfq‡KB
wØ¸Y Kiv n‡j wb‡Pi †KvbwU mwVK?

 K I = I0 sin wt L I = 2I0 sin 2wt
M I = 2I0 sin wt N I = I0 sin 2wt

7. wb‡Pi †KvbwU GKwU †dvUb KYvi E-l MÖvd?
 K

l

E

O

L

l

E

O

M

l

E

O

N

l

E

O

8. Ôkw³iI KYv ag© Av‡QÕ GB aviYvi cÖe³v
†K?

 K g¨v· cø̈ v¼ L wbDUb
M AvBb÷vBb N wW eªMwj

9. †Kv‡bv †ZRw Œ̄q †gŠ‡ji Aa©vqy I Mo Avqyi
g‡a¨ m¤úK©hy³ mgxKiY wb‡Pi †KvbwU?

 K T1
2
 =

1
t L T1

2
 =

0.693
t

M T1
2
 = 0.693 t N T1

2
 = t

0.693

10. 1 amu = ?
 K 1.6 ´ 10-19 J L 931 MeV

M 931 J N 931 eV
11. Av‡cwÿK Zvc, S wewkó GKwU e ‘̄i mg¯Í

MwZkw³ Zvckw³‡Z cwiYZ nIqvq Zvi
ZvcgvÎvi cv_©K¨ nq Dq| e Í̄wUi MwZ‡eM
KZ wQj?

 K 2S Dq L 2SDq

M S Dq N S Dq
12. GKwU mgvšÍivj cvZ avi‡Ki Zwor cÖvej¨

w¯’i ivL‡Z n‡j Zwor wefe (V) I
cvZØ‡qi ga¨eZ©x ~̀i‡Z¡i (d) ga¨Kvi
m¤úK© wb‡Pi †Kvb MÖvdwU wb‡ ©̀k K‡i?

 K
d

V

O

L
d

V

O

M
d

V

O

N
d

V

O

13.
A B

D C

R1 = 1W

R2 = 2WR4 = 4W

R3 = 3W

wb‡Pi  †Kvb  ỳwU  we› ỳi  ga¨Kvi  †iva
m‡e©v”P?

 K A I B L C I D
M B I D N D I A

14. NUbv w`M‡šÍi e¨vmv‡a©i mgxKiY †KvbwU?

 K R =
GM
2C2 L R =

GM
C2

M R =
C2

2 GM N R =
2 GM

C2

15. †Kv‡bv gva¨‡gi †PŠ¤̂K cÖ‡ek¨Zvi GKK
Kx?

 K T L TmA-1

M Am-1 N Am2

16. GKwU  b‡fv  ~̀iexÿY  h‡š¿i  Awfjÿ¨  I
Awf‡b‡Îi †dvKvm `~iZ¡ h_vµ‡g 50 cm
I 5  cm| ¯̂vfvweK `k©‡b †dvKvwms Gi
†ÿ‡Î Gi Øviv m„ó weea©b KZ?

 K 55 L 45
M 15 N 10

17. †Kvb  wewµqvi  d‡j  bÿ‡Î  kw³  Drcbœ
nq?

 K wdkb L wdDkb
M ivmvqwbK N k„•Lj

n wb‡Pi DÏxc‡Ki Av‡jv‡K 18 I 19bs
cÖ‡kœi DËi `vI :

I

I1 = 3A

R2 = 6W

I2

R1 = 2W

R3 = 1.5W

E

18. I Gi gvb KZ?
 K 1 A L 2 A M 3 A N 4 A
19. E Gi gvb KZ?
 K 4 V L 6 V

M 9 V N 12 V
20. dvg©v‡Ui bxwZi mvn‡h¨ e¨vL¨v Kiv hvq-

i. Av‡jv me©̀ v ÿz ª̀Zg c_ AbymiY K‡i
ii. Av‡jvi cÖwZdj‡bi m~Î
iii. Av‡jvi cÖwZmi‡Yi m~Î
wb‡Pi †KvbwU mwVK?

 K i  L i I ii
M ii I iii  N i, ii I iii

21. m‡gvò cÖwµqvq GKwU wmwjÛv‡ii g‡a¨ ivLv
wKQy M¨vm 800 J KvR  m¤úv̀ b  Ki‡j  M¨vm
KZ…©K †kvwlZ Zv‡ci cwigvY KZ Ryj?

 K 0 L 400
M 800 N 900

22. ZvcMwZwe`¨vi cÖ_g m~‡Îi Ry‡ji wee„wZ
†Kvb ZvcMZxq cÖwµqvi GKwU we‡kl
iƒc?

 K m‡gvò L iæ×Zvcxq
M mgPvc N mgAvqZb

23. GKwU UªvÝwR÷‡ii Kgb GwgUvi web¨v‡mi
†ÿ‡Î cÖevn jvf b Gi Rb¨ †KvbwU mwVK?

 K b = 0.98 L b = 1
M b = 0 N b > 1

24. Bqs Gi wØ wPo cixÿvq c ©̀vi †Kv‡bv
we› ỳi D¾¡jZvi Rb¨ kZ© †KvbwU?

 K a sin q = (2n + 1) l
2

L
a
2 sin q = l

4

M a sin q =
2n l

2

N
a
2 sin q = (2n + 1) l

4
25. GKwU e× Zvi KzÐjx‡Z Zwor cÖevwnZ

n‡Z cv‡i-
i. †Kvl hy³ Kivi Kvi‡Y
ii. GKwU MwZkxj Pz¤̂‡Ki Kvi‡Y
iii. MwZkxj Zworevnx KzÐjxi Kvi‡Y
wb‡Pi †KvbwU mwVK?

 K i  L i I ii
M ii I iii  N i, ii I iii

1 K 2 N 3 K 4 M 5 K 6 L 7 N 8 K 9 M 10 L 11 K 12 L 13 M

14 N 15 L 16 N 17 L 18 N 19 N 20 M 21 M 22 K 23 N 24 M 25 N
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64 h‡kvi †evW© 2019 welq †KvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25

[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]
1. †n·vwWwmgvj msL¨v c×wZi wfwË †KvbwU?
 K 16 L 10

M 8 N 2

2. gnvKv‡ki ~̀iZ¡ gvcv nq-
i. b‡fv GK‡K
ii. Av‡jvK eQi GK‡K
iii. cvi‡mK GK‡K
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii

M ii I iii  N i, ii I iii
3. wØ-cvigvYweK M¨v‡mi Rb¨ †gvjvi

Av‡cwÿK ZvcØ‡qi AbycvZ (g) KZ?
 K 1.33 L 1.40

M 1.67 N 1.69
n wb‡Pi DÏxc‡Ki Av‡jv‡K 4 I 5bs cÖ‡kœi

DËi `vI :
0.5 T †PŠ¤̂K‡ÿ‡Îi ga¨w`‡q GKwU
B‡jKUªb 5 ´ 107 m s-1 †e‡M †ÿ‡Îi mv‡_
mg‡Kv‡Y MwZkxj|

4. B‡jKUªbwU KZ †PŠ¤̂K e‡ji wµqv Abyfe
Ki‡e?

 K 4 ´ 10-12 N L 4.8 ´ 10-12 N
M 5.6 ´ 10-12 N N 8.7 ´ 10-12 N

5. B‡jKUªbwU  †h  e„ËvKvi  c‡_  Nyi‡e  Zvi
e¨vmva© KZ?

 K 0.33 mm L 0.45 mm
M 0.57 mm N 0.88 mm

6. evmvevwo‡Z Gwm mieivn jvB‡b †fv‡ëR
220 V n‡jI Gi Kvh©Ki gvb KZ?

 K 220 V L 250 V
M 311 V N 440 V

7. AceZ©b KZ cÖKvi?
 K 2 L 3

M 4 N 5
8. †Kvb KYv ÔCk¦i KYvÕ bv‡g cwiwPZ?
 K †evmb KYv

L wnMm&-†evmb KYv
M †gmb KYv
N †jcUb KYv

9. d‡Uv B‡jKUªb wbM©g‡bi †ÿ‡Î-
i. AvcwZZ †dvU‡bi K¤úv¼ m~Pb

K¤úv‡¼i †P‡q eo
ii. AvcwZZ †dvU‡bi kw³ Kvh©

A‡cÿ‡Ki †P‡q eo
iii. AvcwZZ †dvU‡bi Zi½‰`N©̈  m~Pb

Zi½ ˆ`‡N©̈ i †P‡q eo

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii  N i, ii I iii
10. †Kjwfb †¯‹‡j eid we› ỳ †KvbwU?
 K 0 °C

L 0 K
M 273 °C
N 273 K

11. wb‡¤œi †KvbwU Kv‡Pi WvB B‡jKwUªK
aªæeK?

 K 1.00 L 2.3
M 5.10 N 7.0

12. ỳwU Pv‡R©i ga¨Kvi e‡ji gvb wbf©i K‡i-
i. Pv‡R©i cwigv‡Yi Dci
ii. ga¨eZx© ~̀i‡Z¡i Dci
iii. WvB B‡jKwUªK aªæe‡Ki Dci
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

13. Av‡cwÿK †iv‡ai GKK †KvbwU?
 K W - m L W - m-1

M mho N W

14. wb‡¤œi †KvbwU Av‡ekK Gi cÖZxK?
 K

L
M

N

15. Zworevnx e„ËvKvi K…Ðjxi †K‡› ª̀ m„ó
†PŠ¤̂K †ÿÎ-

 K B =
m0iN

2r L B =
m0N
2r

M B =
m0i
2pa N B =

m0iN
2p

16. †÷c WvDb (Ae‡ivnx) UªvÝdigv‡ii †ÿ‡Î-
i. IP > IS

ii. NP > NS

iii. EP > ES

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii  N i, ii I iii

17. †Kvb m¤úK©wU mwVK?
 K amb = cb/ca

L amb = ca/cb

M amb = 1/amb

N amb = mb/ma

18. wb‡Pi †Kvb e‡Y©i Av‡jvi Zi½‰`N©̈  †ewk?
 K †e¸bx L njy`

M Avmgvwb N bxj

19. GKwU Zi‡½i `ywU we› ỳi g‡a¨ c_ cv_©K¨
l
4 n‡j `kv cv_©K¨ KZ?

 K
p
2 L p

M
3p
2 N 2p

20. GKwU  b‡fv ~̀iexÿY  h‡š¿i  Awfjÿ¨  I
Awf‡b‡Îi †dvKvm ~̀iZ¡ h_vµ‡g 50 cm

I 5 cm|  Amxg  †dvKvwms  Gi  †ÿ‡Î
weea©b KZ?

 K 0.1 L 10
M 55 N 250

21. 10 wK‡jvMÖvg f‡ii c`v_© n‡Z Kx cwigvY
kw³ Drcvw`Z n‡e?

 K 4.5 ´ 1016 J
L 9 ´ 1016 J
M 4.5 ´ 1017 J
N 9 ´ 1017 J

n
2W

2W

2W2W

D

BA

C

P Q

3 V

E

eZ©bx n‡Z 22 I 23bs cÖ‡kœi DËi `vI :
22. eZ©bxi Zzj¨ †iva KZ?
 K 3.33 W L 1.33 W

M 0.75 W N 0.33 W

23. eZ©bxi kvLv cÖevn¸‡jvi g‡a¨ m¤úK©

n‡jv-
i. IAB > ICD

ii. IAB < ICD

iii. IPQ = IQE

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii  N i, ii I iii

24. Aa©-cwievnxi ˆewkó¨ bq †KvbwU?
 K ZvcgvÎv e„w× †c‡j †iva n«vm cvq
 L MVb †Kjvm AvK…wZi
 M Av‡cwÿK †iva 10-4 W - m - 0.5 W - m

 N cwienb e¨v‡Û cÖPzi gy³ B‡jKUªb _v‡K
25. GKwU UªvbwR÷i mvaviY †em ms‡hv‡M

i‡q‡Q| Gi BwgUvi cÖevn 0.87 mA Ges
†em cÖevn 0.03 mA|  Gi  Kv‡i›U  †MBb
KZ?

 K 0.84 L 0.97
M 28 N 29

1 K 2 N 3 L 4 K 5 M 6 K 7 K 8 L 9 K 10 N 11 M 12 N 13 K

14 L 15 K 16 M 17 L 18 L 19 K 20 L 21 N 22 K 23 M 24 N 25 M
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65 Kzwgjøv †evW© 2019 welq †KvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25

[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]
1. Bqs Gi wØ-wPo cixÿv Abymv‡i Av‡jvK Zi½-

i. KYvag©x ii. Zi½ag©x iii. AbycȪ ’
wb‡Pi †KvbwU mwVK?

 K i L ii M ii I iii N i, ii I iii
2.

A B

w1

w

w2

wPÎ Abyhvqx wZbwU wfbœ c‡_ GKwU GKK
abvZ¥K Avavb A †_‡K B †Z  †h‡Z  hw`
W1,  W I W2 KvR  m¤úbœ  K‡i,  hLb
wefe, VA > VB Z‡e wb‡Pi †KvbwU mwVK?

 K W1 > W2 > W L W < W1 < W2

M W = W1 = W2 N W1 > W > W2

3. wb‡P d‡UvB‡jKUªb wµqvi †jLwP‡Îi
Xvj‡K Kx Øviv cÖKvk Kiv hvq?

K¤úv¼ f ®

Mw
Zk

w³
®

E k

 K wbe„wË wefe L Kvh©v‡cÿK
M Zi½‰`N©̈ N cø̈ vs‡Ki aªæeK

4. 20 mA wbtmviK  cÖev‡ni  d‡j  GKwU
UªvbwR÷‡i 18 mA msMÖvnK cÖevn cvIqv hvq|
UªvbwR÷‡ii f‚wg (cxV) cÖev‡ni gvb KZ?

 K 0.9 mAL 2 mA M 9 mA N 38 mA
n DÏxcK Abymv‡i 5 I 6 bs cÖ‡kœi DËi `vI :

S

N60°
2°

50 m

ˆfŒGMvwjK
gaÅZj

ˆPŒÁ¼K
gaÅZj

 wP‡Î †Kv‡bv ¯’v‡b gy³fv‡e SzjšÍ GKwU
`Ð Pz¤̂‡Ki †PŠ¤̂K ga¨Zj I †fŠ‡MvwjK
ga¨Zj wb‡`©k Kiv n‡q‡Q|

5. H ¯’v‡bi f‚-†PŠ¤^K †ÿ‡Îi Abyf‚wgK
Dcvsk H-Gi gvb KZ?

 K 100 mT L 50 mT
M 49.9 mT N 25 mT

6. DÏxcK Abymv‡i-
i. wePz̈ wZ 2°
ii. ’̄vbwU DËi †Mvjv‡a© Aew ’̄Z
iii. f‚-†PŠ¤̂K †ÿ‡Îi Djø¤^ Dcvs‡ki gvb 40 mT
wb‡Pi †KvbwU mwVK?

 K i L i I ii M i I iii N i, ii I iii
7. A

B C

+3c

+3c
E1

E2

AB = BC = AC = 3m

C we› ỳ‡Z jwä †ÿÎ cÖvej¨ KZ n‡e?
 K 1.5 ´ 109 NC-1 L 3.0 ´ 109 NC-1

M 5.2 ´ 109 NC-1 N 60 ´ 109 NC-1

8. GKLÐ †iwWqvg 500 eQi †ZRw¯Œq wewKiY
wbtmiY  K‡i  GK-cÂgvs‡k  cwiYZ  nq|
†iwWqv‡gi Aeÿq aªæeK wbY©q KZ?

 K 2.5 ´ 10-7 y-1 L 3.5 ´ 10-6 y-1

M 2.4 ´ 10-4 y-1 N 3.2 ´ 10-3 y-1

9. f‚‡PŠ¤̂K †ÿ‡Îi †gŠwjK Dcv`vb wb‡Pi
†Kvb¸wj?
K webwZ, †fŠ‡MvwjK ga¨Zj I †PŠ¤̂K

ga¨Zj
L †fŠ‡MvwjK ga¨Zj, †PŠ¤̂K ga¨Zj I

weP‚̈ wZ
M webwZ, weP‚¨wZ I f‚‡PŠ¤^K †ÿ‡Îi

Avbyf‚wgK Dcvsk
N †fŠ‡MvwjK ga¨Zj, f‚-†PŠ¤̂K †ÿ‡Îi

Djø¤̂ Dcvsk I webwZ
10. nve‡ji m~Îvbymv‡i wb‡Pi †Kvb †jLwPÎwU

mwVK?

 K
V(km s-1)

d(AvGjvK elÆ)

L
V(km s-1)

d(AvGjvK elÆ)

M
V(km s-1)

d(AvGjvK elÆ)

N
V(km s-1)

d(AvGjvK elÆ)

11. mv›U n‡jv h‡š¿i mv‡_-
 K mgvšÍiv‡j hy³ D”Pgv‡bi †iva

L mgvšÍiv‡j hy³ wb¤œgv‡bi †iva
M †kÖwY‡Z hy³ D”Pgv‡bi †iva
N †kÖwY‡Z hy³ wb¤œgv‡bi †iva

12. GKwU w`K cwieZ©x Zwor cÖev‡ni
mgxKiY, I = 14 sin 314t n‡j Zwor
cÖev‡ni K¤úv¼ KZ?

 K 14 Hz L 50 Hz
M 100 Hz N 314 Hz

13. wØ-cigvYy M¨v‡mi †ÿ‡Î Cp I Cv Gi
AbycvZ KZ?

 K 1.67 L 1.53 M 1.41 N 1.33

14. oò
¾
E × d

¾
s = q

Î0
 GwU-

 K A¨vw¤úqv‡ii m~Î L MvD‡mi m~Î
M ev‡qvU-m¨vfv‡U©i m~Î N d¨viv‡Wi m~Î

15. cwi‡ek I wm‡÷‡gi g‡a¨ kw³i Av`vb
cÖ̀ vb nq-
i. Dš§y³ wm‡÷‡gi
ii. e× wm‡÷‡g
iii. wew”Qbœ wm‡÷‡g
wb‡Pi †KvbwU mwVK?

 K i I ii L i I iiiM ii I iii N i, ii I iii
16. †ZRw¯Œq  KYv  ev  iwk¥¸‡jvi  †f`bÿgZv

we‡ePbvq wb‡Pi †KvbwU mwVK?
 K g-iwk¥ > b-iwk¥ > a-KYv

L a-KYv > b-KYv > g-KYv
M g-iwk¥ > a-KYv > b-KYv
N b-KYv > a-KYv > g-iwk¥

17. wb‡Pi †KvbwU Aa©cwievnx c`v_©?
 K A¨vjywgwbqvg L Zvgv

M KvP N Rv‡g©wbqvg
18. bxnvwiKv MVbKvix cÖavb Dcv`vbØq n‡”Q-
 K nvB‡Wªv‡Rb I wnwjqvg

L nvB‡Wªv‡Rb I Rjxq ev®ú
M nvB‡Wªv‡Rb I Aw·‡Rb
N Aw·‡Rb I wnwjqvg

19. ¯K̂xq Av‡ek ¸Yv‡¼i GKK wb‡Pi †KvbwU?
 K Kzj¤̂ L IqvU

M A¨vw¤úqvi N †nbwi
20. A

I. C.

A wPwýZ wcbwUi b¤^i KZ?
 K 1 L 7

M 8 N 14
21. GKwU  Kv‡b©v  BwÄ‡bi  Zvc  Dr‡mi  I

ZvcMÖvn‡Ki ZvcgvÎv h_vµ‡g 327 °C I
127 °C. BwÄbwUi `ÿZv KZ?

 K 25.4% L 33.3%
 M 61.2% N 66.6%
n wb‡Pi  DÏxcKwU  co  Ges  22  I  23  bs

cÖ‡kœi DËi `vI :
 DÏxc‡Ki M¨vjfv‡bvwgUv‡ii †iva 90 W|

Q=24WP=8W

R=32W S=40W

G

Ig

A C

B

D

E = 2V

I1

I2

I3

I4

(K)

22. eZ©bxi ABDA As‡k Kvk©‡di wØZxq m~Î
cÖ‡qvM K‡i wb‡Pi †Kvb mgxKiYwU cvIqv
hv‡e?

 K 8I1 + 90Ig - 32I2 = 0
L 8I1 + 90Ig + 32I2 = 0
M 8I1 - 90Ig - 32I2 = 0
N 8I1 - 90Ig + 32I2 = 0

23. eªx‡Ri PZz_© evû (S)-G KZ †iva Kxfv‡e
†hvM Ki‡j eªxRwU mvg¨ve ’̄vq Avm‡e?

 K 96W mgvšÍivj L 56W †kÖwY‡Z
M 96W †kÖwY‡Z N 56W mgvšÍivj

24. †Kv‡bv D‡fvËj †j‡Ýi †dvKvm `~iZ¡ 10
cm| †jÝwU n‡Z KZ ~̀‡i e ‘̄ ivL‡j e ‘̄i
A‡a©K AvKv‡ii we¤̂ m„wó n‡e?

 K 10 cm L 15 cm
M 20 cm N 30 cm

25. DËj †j‡Ýi †ÿ‡Î hLb µ > u > 2f nq,
ZLb †KvbwU mZ¨?

 K 2f > v > f L µ > v > r
M v = f N v = 2f

1 M 2 M 3 N 4 L 5 N 6 L 7 M 8 N 9 M 10 K 11 L 12 L 13 M

14 L 15 K 16 K 17 N 18 K 19 N 20 M 21 L 22 K 23 L 24 N 25 K
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mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. A¨vwgUv‡ii cvjøv e„w×i mwVK mgxKiY
†KvbwU?

 K S = (n - 1)r L S = n(r - 1)

M S =
r

n - 1 N S =
n - 1

r
2. GKwU l ˆ`‡N©¨i Zworevnx Zvi GKwU

†PŠ¤K̂‡ÿ‡Îi mv‡_ mg‡Kv‡Y ’̄vwcZ n‡j
Zv‡ii Dci cÖhy³ ej I ˆ`‡N©̈ i †jLwPÎ
†KvbwU mwVK? [hLb B I I aªæeK]

 K

ˆ`N©̈

ej
L

ej

ˆ`N©̈

M
ej

ˆ`N©̈

N

ˆ`N©̈

ej

3. Avweó  Zwo”PvjK  e‡ji  w`K  wb‡Pi  †Kvb
m~‡Îi mvnv‡h¨ wb‡ ©̀k Kiv hvq?

 K d¨viv‡Wi m~Î L A¨vw¤úqv‡ii m~Î
M we‡quv-m¨vfvi m~Î N †j‡Äi m~Î

4. Av‡jvK iwk¥ cvwb (mw = 1.33) †_‡K Kv‡P
(mg = 1.5) cÖ‡ek Ki‡j-
i.  i > r   ii. gmw < 1  iii. sin i

sin r < 1

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii  N i, ii I iii
5. p-UvBc Aa©cwievnx ˆZwi‡Z wb‡Pi †Kvb

†gŠjwU †Wvwcs Kiv nq?
 K dmdivm L Av‡m©wbK

M A¨vw›Ugwb N BbwWqvg
n wb‡Pi DÏxcKwU co Ges 6 I 7bs cÖ‡kœi

DËi `vI :
GKwU B‡jKUª‡bi wbðj fi m0 = 9.1 ´ 10-31 kg|
B‡jKUªbwU 0.6 c ª̀æwZ‡Z MwZkxj|

6. DÏxcK Abymv‡i B‡jKUªbwUi wbðj kw³
KZ?

 K 8.19 ´ 10-14 J L 4.095 ´ 10-14 J
M 5.12 ´ 10-14 J N 10.23 ´ 10-14 J

7. DÏxcK  Abymv‡i  Pjgvb  fi  I  wbðj
f‡ii AbycvZ KZ?

 K 0.8 : 1 L 1.25 : 1
M 1.56 : 1 N 1.58 : 1

8. †j‡Ýi eµZvi †K› ª̀Ø‡qi ms‡hvRK
mij‡iLv‡K e‡j-

 K D‡š§l L cÖavb †Q`
M †dvKvm ~̀iZ¡ N cÖavb Aÿ

9. wbDwK¬qv‡mi fi-ÎæwUi mwVK mgxKiY
wb‡Pi †KvbwU?

 K Dm = [Zmp + (A - Z)mn - M]
L Dm = [(A - Z)mp + Zmn - M]
M Dm = [Zmp + Amn - M]
N Dm = Amp + Zmn - M

10. Bqs‡qi wØ-wPi cixÿvq GKwU wPi ev`
w`‡j †Kvb Av‡jvKxq NUbvwU NU‡e?

 K cÖwZmiY L e¨wZPvi
M AceZ©b N mgeZ©b

11. †PŠ¤̂K‡ÿÎ (B) Gi GKK-
i.  Am-1        ii.  T        iii.  Wb
wb‡Pi †KvbwU mwVK?

 K i L ii M i I ii Nii I iii
12. ZvcgvÎv w ’̄i †i‡L †h ZvcMZxq cÖwµqvq

wKQy cwigvY M¨vm‡K ms‡KvPb I cÖmviY
Kiv nq, †m cÖwµqv‡K wK e‡j?

 K mgPvc L iæ×Zvcxq
M m‡gvò N mg-AvqZb

13. + Q2+ Q1

+ Q3

r3

r2r1

O

Dc‡ii wPÎvbyhvqx 'O' we›`y‡Z  Zwor  efe
wbY©‡qi mgxKiY †KvbwU? [†hLv‡b n = 1, 2, 3]

 K V = å
n

1
4pÎ0

Qn

rn
L V = å

n
1

4pÎ0

Qn

rn
2

M V = å
n

 4pÎ0
Qn

rn
N V = å

n
1

4pÎ0

Qn
2

rn
2

14. R2

R1R3

3 V

1.9 mA

3 mA

0.5 mA

I

O

+
-

Kvk©‡di  m~Î  e¨envi  K‡i O we› ỳ‡Z
ZworcÖevn I Gi gvb KZ?

 K 0.6 mA L 1.6 mA
M 2.4 mA N 5.4 mA

n wb‡Pi DÏxcKwU co Ges 15 I 16bs
cÖ‡kœi DËi `vI :
GKwU AvqZvKvi KzÐjxi †ÿÎdj 12 ´ 10-4

m2 Ges GwU GKwU 3.0 T †PŠ¤̂K‡ÿ‡Îi g‡a¨
j¤̂fv‡e ’̄vcb Kiv n‡jv| cieZx©‡Z
K‡qKwU 3 †m‡K‡Û Ny‡i †PŠ¤̂K‡ÿ‡Îi mv‡_
30° †Kv‡Y Ae ’̄vb K‡i|

15. cÖv_wgK Ae ’̄vq KzÐjxi ga¨w`‡q AwZµvšÍ
†PŠ¤̂K d¬v‡·i gvb KZ?

 K 0 Wb L 4.0 ´ 10-4 Wb
M 3.6 ´ 10-3 Wb N 2.5 ´ 103 Wb

16. DÏxcK Abyhvqx Avweó Zwo”PvjK kw³i
gvb KZ?

 K 0 mV L 0.13 mV
M 0.6 mV N 1.2 mV

17. †e¸bx, bxj I njy` is Gi wZbwU Av‡jvi
K¤úvsK h_vµ‡g uv, ub I uy n‡j, wb‡Pi
†KvbwU mwVK?

 K uv > ub > uy L uy > ub > uv

M ub > uv > uy N uy > uv > ub

18. MVbg~jK e¨wZPv‡ii †ÿ‡Î cici ỳBwU
D¾¡j †Wvivi g‡a¨ e¨eavb n‡e-

 K
lD
2a L

a
lD

M
la
2D N

lD
a

19. Av‡jvK Zwor wµqvq AvcwZZ Av‡jv‡Ki
ZxeªZv I d‡UvB‡jKUªb wbtmi‡Yi nv‡ii
g‡a¨ wb‡¤œi †Kvb †jLwPÎwU mwVK?

 K
Od

‡U
vB

‡j
KU

ªb

Av‡jvi ZxeªZv

L
Od

‡U
vB

‡j
KU

ªb

Av‡jvi ZxeªZv

M
Od

‡U
vB

‡j
KU

ªb

Av‡jvi ZxeªZv

N
Od

‡U
vB

‡j
KU

ªb

Av‡jvi ZxeªZv

20. weUv iwk¥i-
i. Avqbvqb ÿgZv Av‡Q
ii. fi 9.1 ´ 10-31 kg
iii. cÖwZcÖfve m„wó Ki‡Z cv‡i
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

21. Y = ?

Dc‡ii wP‡Îi †MUwUi AvDUcyU KZ?
 K Y = A + B L Y = A Å B

M Y = ¾¾¾A + B N Y = ¾¾¾A Å B
22. GK cvi‡mK (PC) mgvb-

i. 3.26 Av‡jvK el©
ii. 9.46 ´ 1015 m
iii. 3.08 ´ 1013 km
wb‡Pi †KvbwU mwVK?

 K i  L iii
M i I iii  N i, ii I iii

23. Kv‡Y©vP‡µi PZz_© av‡c wm‡÷‡gi GbUªwc-
 K k~b¨ nq L e„w× cvq

M K‡g hvq N AcwiewZ©Z _v‡K
n wb‡Pi  DÏxc‡Ki  Av‡jv‡K  24  I  25  bs

cÖ‡kœi DËi `vI :
C2 = 2mF

C3 = 2mF

C1 = 5mF

6 V

+ -

24. eZ©bxi Zzj¨aviKZ¡ KZ?
 K 0.5 mF L 2.22 mF

M 5 mF N 8 mF
25. eZ©bxwUi C1 aviK‡K C2 I C3 Gi mwnZ

mgvšÍiv‡j mshy³ Ki‡j mwÂZ kw³i gvb
c~‡e©i gv‡bi KZ ¸Y n‡e?

 K GK ¸Y L wØ¸Y
M Pvi ¸Y N AvU ¸Y

1 M 2 M 3 N 4 K 5 N 6 K 7 L 8 N 9 K 10 M 11 L 12 M 13 K

14 K 15 M 16 M 17 K 18 N 19 L 20 N 21 L 22 M 23 N 24 L 25 M
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mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. f‚‡PŠ¤̂K‡ÿ‡Îi †gŠwjK Dcv`vb wb‡Pi
†Kvb¸‡jv?
K webwZ, †fŠ‡MvwjK ga¨Zj I †PŠ¤̂K

ga¨Zj
L †fŠ‡MvwjK ga¨Zj, †PŠ¤̂K ga¨Zj,

wePz̈ wZ
M webwZ, wePz¨wZ I f‚-†PŠ¤̂K‡ÿ‡Îi

Abyf‚wgK Dcvsk
N †fŠ‡MvwjK ga¨Zj, f‚-†PŠ¤̂K‡ÿ‡Îi

Djø¤̂ Dcvsk I webwZ
n wb‡Pi DÏxcKwU jÿ Ki Ges 2 I 3 bs

cÖ‡kœi DËi `vI :

D

KE = 2V

I2

I1

I3

G

B

CA

P

S

Q

R

I4

40 W
32 W

24 W8 W

2. eZ©bxi ABDA As‡k Kvk©‡di wØZxq m~Î
cÖ‡qvM K‡i wb‡Pi †Kvb mgxKiYwU cvIqv
hvq?

 K 8I1 + 90Ig - 32I2 = 0
L 8I1 + 90Ig + 32I2 = 0
M 8I1 - 90Ig - 32I2 = 0
N 8I1 - 90Ig + 32I2 = 0

3. eªx‡Ri PZz_© evû (s) G KZ †iva Kxfv‡e
†hvM Ki‡j eªxRwU mvg¨ve ’̄vq Avm‡e?

 K 96 W mgvšÍiv‡j L 56 W †kÖwY‡Z
M 96 W †kÖwY‡Z N 56 W mgvšÍiv‡j

4. mv›U n‡jv h‡š¿i mv‡_-
 K mgvšÍiv‡j hy³ D”Pgv‡bi †iva

L mgvšÍiv‡j hy³ wb¤œgv‡bi †iva
M †kÖwY‡Z hy³ D”Pgv‡bi †iva
N †kÖwY‡Z hy³ wb¤œgv‡bi †iva

5. „̀k¨gvb eY©vjxi Zi½‰`‡N©̈ i we Í̄…wZ-
 K 2000 Å n‡Z 4000 Å ch©šÍ

L 4000 Å n‡Z 8000 Å ch©šÍ
M 8000 Å n‡Z 14000 Å ch©šÍ
N 14000 Å n‡Z 22000 Å ch©šÍ

6. Zi‡½i Dci ’̄ ỳwU we› ỳi `kv cv_©K¨ 3
2p

n‡j G‡`i c_ cv_©K¨-
 K 1.5 l L 1.3 l

M 0.75 l N 0.67 l

7. 232
89  X ¾®

232
Z  Y + b- iwk¥

Z Gi gvb KZ?
 K 87 L 88 M 89 N 90
8. (99)16 Gi c‡ii msL¨vwU KZ?
 K (9A)16 L (A9)16

M (AA)16 N (FF)16

9. wP‡Î A wPwýZ wcbwUi b¤^i KZ?

I.C

A

 K 1 L 7 M 8 N 14
10. †Kv‡bv  bÿ‡Îi  fi 2 †_‡K 3 †mŠif‡ii

g‡a¨ n‡j, bÿÎwUi †kl cwiYwZ Kx n‡e?
 K †k¦Z evgb L Kv‡jv evgb

M wbDUªb ZviKv N K…ò weei
11. †Kv‡bv KzÐjx‡Z 0.5 As-1 nv‡i Zwor

cÖev‡ni cwieZ©b Ki‡j 2  V Zwo”PvjK
kw³ Avweó nq| KzÐjxwUi ¯̂Kxq Av‡ek
¸Yv¼ KZ?

 K 0.25 H L 1 H M 4 H N 10 H
n wb‡Pi DÏxcK Abymv‡i 12 I 13bs cÖ‡kœi

DËi `vI :
wP‡Î  †Kv‡bv  ’̄v‡b  gy³fv‡e  GKwU  `Ð
Pz¤̂‡Ki †PŠ¤̂K ga¨Zj I †fŠ‡MvwjK
ga¨Zj wb‡`©k Kiv n‡q‡Q|

S

N

N

H 2°
60°

50 mT

†fŠ‡MvwjK
ga¨Zj

†PŠ¤^K
ga¨Zj

12. H ’̄v‡bi f‚‡PŠ¤̂K‡ÿ‡Îi Abyf‚wgK Dcvsk
H Gi gvb KZ?

 K 100 mT L 50 mT
M 49.9 mT N 25 mT

13. DÏxcK Abymv‡i-
i. wePz̈ wZ 2°
ii. ’̄vbwU DËi †Mvjv‡a© Aew ’̄Z
iii. ’̄vbwUi f‚-†PŠ¤̂K‡ÿ‡Îi Djø¤̂ Dcvs‡ki

gvb 40 mT
wb‡Pi †KvbwU mwVK?

 K i  L i I ii
M i I iii  N i, ii I iii

14. w`K  cwieZx©  cÖev‡ni  Kvh©Ki  gvb  I  Mo
gv‡bi mwVK m¤úK© †KvbwU?

 K Irms =
p
2
-I L Irms =

2
p

-I

M Irms =
p

2 2
-I N Irms =

2 2
p

-I

15.
BA W

W1

W2

wPÎ Abyhvqx wZbwU wfbœ c‡_ GKwU GKK
abvZ¥K Avavb A †_‡K B †Z  †h‡Z  hw`
W1, W I W2 KvR m¤úbœ K‡i, hLb wefe
VA > VB Z‡e, wb‡Pi †KvbwU mwVK?

 K W1 > W2 > W L W1 > W > W2

M W = W1 = W2 N W < W1 < W2

16. †Kv‡bv gva¨‡gi cÖwZmivsK wK‡mi Dci
wbf©i K‡i bv?

 K gva¨gØ‡qi cÖK…wZ
L gva¨‡gi Av‡jvKxq NbZ¡
M Av‡jvi eY© N AvcZb †KvY

17. nvB‡Wªv‡R‡bi f‚wg Ae ’̄vi kw³ - 13.6 eV
n‡j Dnvi wØZxq K‡ÿi kw³ KZ?

 K - 54.4 eV L - 27.2 eV
M - 6.8 eV N - 3.4 eV

18.

A B

C

+ 4.8 C

- 1.6 C

AD = BD = CD
B we› ỳ‡Z KZ PvR© ’̄vcb Ki‡j D we› ỳ‡Z
†gvU Zwor wefe k~b¨ n‡e?

 K - 4.8 C L - 3.2 C
M + 1.6 C N + 3.2 C

19. 0.8 c †e‡M MwZkxj GKwU i‡K‡Ui Ae ’̄vi
ˆ`N©̈  Gi w ’̄i ˆ`‡N©̈ i-

 K 0.45 ¸Y L 0.6 ¸Y
M 0.8 ¸Y N 1.67 ¸Y

20. GbUªwci GKK n‡jv-
 K J kg-1 L JK-1 M JK N J-1 K-1

21. †Kv‡bv wm‡÷‡gi Dci 500 J KvR m¤úv`b
Kivq wm‡÷g n‡Z 300 J Zvc kw³ †ewi‡q
†Mj| wm‡÷gwUi AšÍt ’̄ kw³i cwieZ©b
KZ?

 K - 800 J L - 200 J
M + 200 J N + 800 J

22. cwi‡ek  I  wm‡÷‡gi  g‡a¨  kw³i  Av`vb-
cÖ̀ vb nq-
i. Dš§y³ wm‡÷‡gi
i. e× wm‡÷‡g
iii. wew”Qbœ wm‡÷‡g
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

23. 5 NC-1 cÖve‡j¨i mylg Zwor‡ÿ‡Î Aew ’̄Z
ỳwU we› ỳi ~̀iZ¡ 10 cm n‡j, G‡`i wefe

cv_©K¨ KZ?
 K 0.02 V L 0.5 V

M 2.0 V N 50 V

24. "
-E.d-s =

q
Î0

, GwU-
 K MvD‡mi m~Î L A¨vw¤úqv‡ii m~Î

M ev‡qvU-m¨vfv‡U©i m~Î N d¨viv‡Wi m~Î
25. †ZRw¯Œq KYv ev  iwk¥¸‡jvi †f`b ÿgZv

we‡ePbvq wb‡Pi †KvbwU mwVK?
 K g-iwk¥ > b-KYv > a-KYv

L a-KYv > b-KYv > g-KYv
M g-iwk¥ > a-KYv > b-KYv
N b-KYv > a-KYv > g-iwk¥

1 M 2 K 3 L 4 L 5 L 6 M 7 N 8 K 9 M 10 M 11 M 12 N 13 L

14 M 15 M 16 N 17 N 18 L 19 L 20 L 21 M 22 K 23 L 24 K 25 K
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mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25
[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. wbDwK¬q ej m¤ú‡K© wb‡Pi †KvbwU mwVK
bq?

 K PvR© Awbf©i
L m¤ú„³agx©
M e„nr cvjøvm¤úbœ
N me‡P‡q kw³kvjx ej

2. GKwU  kw³kvjx  †PŠ¤̂K  †ÿ‡Î  ỳwU  †PŠ¤̂K
c`v_© ’̄vcb Kivq Dfq †ÿ‡Î Aí cwigvY
Pz¤̂KZ¡  Avweó nq wKš‘  cÖ_g †ÿ‡Î Pz¤̂Kb
gvÎvi w`K cÖhy³ †PŠ¤̂K †ÿ‡Îi w`‡K Ges
2q †ÿ‡Î wecixZ w`‡K nq| e ‘̄ ỳwU n‡Z
cv‡i-

 K Wvqv‡PŠ¤̂K I †d‡iv‡PŠ¤̂K
L Wvqv‡PŠ¤̂K I c¨viv‡PŠ¤̂K
M c¨viv‡PŠ¤̂K I Wvqv‡PŠ¤̂K
N †d‡iv‡PŠ¤̂K I Wvqv‡PŠ¤̂K

3. mycvi‡bvfvi cieZx© avc †KvbwU?
 K wbDUb ÷vi L †k¦Z evgb

M evgb ÷vi N `vbe ÷vi
n wb‡Pi wPÎwU jÿ Ki Ges 4 I 5bs cÖ‡kœi

DËi `vI :
Q = 2 ´ 10-9 CQ = 2 ´ 10-9 C

4 m 4 cm
2 cm2 cm

P
3 cm

Q

wPÎ : †QvU †MvjK wPÎ : eo †MvjK

4. DÏxcK Abymv‡i-
i. P we›`y‡Z wefe Q we›`y‡Z wef‡ei

†P‡q †ewk
ii. P I Q we›`yi cÖvej¨ k~b¨
iii. †QvU †Mvj‡Ki aviKZ¡ eo †Mvj‡Ki

aviK‡Z¡i †P‡q †ewk
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

5. †MvjKØ‡qi ms‡hvRK mij‡iLvi †Kvb
we› ỳ‡Z jwä cÖvej¨ k~b¨ n‡e?

 K 1.0 m L 1.3 m
M 2.0 m N 3.6 m

6. c‡qw›Us †f±i n‡jv-

 K
1
m0

 (®E ´
®B) L

1
m0

 (®B ´
®E )

M
1
Î0

 (®E ´
®B) N

1
Î0

 (®B ´
®E)

7. 1 gm fi‡K m¤ú~Y©iƒ‡c kw³‡Z iƒcvšÍwiZ
Ki‡j, kw³i †gvU cwigvY KZ Ryj n‡e?

 K 0.001 C2 L 0.01 C2

M 0.1 C2 N 1.0 C2

8. ZvwoZ  †PŠ¤̂K  Av‡e‡ki  Dci  wfwË  K‡i
wb‡Pi †Kvb Zwor hš¿ ˆZwi Kiv nq?

 K †gvUi L UªvÝdg©vi
M A¨vgwcødvqvi N †iKwUdvqvi

9. d‡UvB‡jKUªb wbM©g‡bi †ÿ‡Î †Kvb
ˆewkó¨wU cÖ‡hvR¨ bq?
K GwU GKwU ZvrÿwYK NUbv
L GwU wbM©g‡bi Rb¨ GKwU b~¨bZg

K¤úv¼ _v‡K
M wewfbœ avZzi Rb¨ b~̈ bZg K¤úv¼ GKB

_v‡K
N Gi m‡e©v”P MwZkw³ AvcwZZ iwk¥i

K¤úv‡¼i mgvbycvwZK
10. †Kv‡bv wbw`©ó cwievnxi ˆ`N©̈  wØ¸Y Kiv

n‡j Zvi †iva c~‡e©i †iv‡ai-
 K mgvb n‡e L wØ¸Y n‡e

M Pvi¸Y n‡e N A‡a©K n‡e
n wb‡Pi DÏxcKwU jÿ Ki Ges 11 I 12bs

cÖ‡kœi DËi `vI :
Ge Si

6 V

2 kW

11. Si Gi bx †fv‡ëR KZ?
 K 0.3 V L 0.6 V

M 0.7 V N 1.1 V

12. 2 kW †iv‡ai ga¨w`‡q cÖevn n‡e-
 K 2.5 mA L 2.65 mA

M 2.85 mA N 3 mA
13. GKwU Zi‡½i `ywU we› ỳi g‡a¨ c_ cv_©K¨

l
4 n‡j `kv cv_©K¨ KZ?

 K
p
8 L

p
6 M

p
4 N

p
2

14. wb‡Pi †KvbwU f‚‡PŠ¤^‡Ki Dcv`vb bq?
 K wePz̈ wZ

L webwZ
M f‚‡PŠ¤̂K †ÿ‡Îi Djø¤̂ Dcvsk
N f‚‡PŠ¤^K †ÿ‡Îi Avbyf‚wgK Dcvsk

15. †Kv‡bv e ‘̄ Av‡jvi †e‡M Pj‡j †Kv‡bv w ’̄i
KvVv‡gvi mv‡c‡ÿ Zvi-
i. fi Amxg n‡e
ii. ˆ`N©̈  Amxg n‡e
iii. NbZ¡ Amxg n‡e
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

16. 60 W - 220 V Ges 60 W - 110 V †jLv
evj¦ ỳwUi †iv‡ai AbycvZ KZ?

 K 1 : 1 L 2 : 1
M 1 : 4 N 4 : 1

n wb‡Pi DÏxcKwU jÿ Ki Ges 17 I 18bs
cÖ‡kœi DËi `vI :
215
82 A ¾®

208
80 B + 3

1
0n + (a)

17. DÏxc‡Ki wewµqvq KqwU a KYv  †ei
n‡e?

 K 1 wU L 2 wU M 4 wU N 6 wU
18. wewµqvwU‡Z KqwU b KYv wbtm„Z n‡e?
 K 0 wU L 1 wU

M 2 wU N 4 wU
19. †Kvb  M¨v‡mi  Rb¨  iæ×Zvcxq  †jL  †ewk

Lvov?
 K wg‡_b L Aw·‡Rb

M wnwjqvg NKve©b WvBA·vBW
20. †Kvb c`v_©wU Wvqv‡PŠ¤̂K?
 K †mvbv L †Kvevë

M cøvwUbvg N Zij Aw·‡Rb
21. b~¨bZg wePz¨wZi †ÿ‡Î-

i.  i1 = i2

ii. i1 = r1

ii. r1 = r2

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii  N i, ii I iii
22. 10 gm cvwb‡K 0 °C n‡Z 10 °C G DËß

Kiv n‡j GbUªwci cwieZ©b KZ?
 K 1.5 J K-1 L 14.8 J K-1

M 15.10 J K-1 N 1510 J K-1

23. dvg©v‡Ui bxwZi mvnv‡h¨ e¨vL¨v Kiv hvq-
i. Av‡jvi mij‰iwLK MwZ
ii. Av‡jvi cÖwZdjb I cÖwZmiY
iii. Av‡jvi AceZ©b I mgeZ©b
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

24. wb‡Pi wP‡Îi AvDUcyU KZ?
P

Q

 K
-P + -Q L

¾-¾-P + -Q

M
¾¾¾¾

 P + Q N
-P . -Q

25. ZvcMwZwe`¨vi 1g m~Î n‡Z Rvbv hvq bv-
 K KvR I Zv‡ci m¤úK©

L kw³i msiÿYkxj bxwZ
M Af¨šÍixY kw³i aviYv
N Zvc cÖev‡ni AwfgyL

1 M 2 M 3 K 4 K 5 M 6 K 7 K 8 L 9 M 10 M 11 M 12 K 13 N

14 M 15 L 16 N 17 K 18 K 19 M 20 K 21 L 22 K 23 K 24 N 25 N
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69 w`bvRcyi †evW© 2019 welq †KvW : 1 7 5

mgq-25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb-25

[we. ª̀. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. gnvwe‡k¦ GbUªwci cwigvY-
 K k~b¨ L aªæeK

M evo‡Q N Kg‡Q
2. UªvbwR÷i e¨envi Kiv hvq-

i. myBP wnmv‡e
ii. weea©K wnmv‡e
iii. GKgyLxKiY wnmv‡e
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

3. PvwR©Z avi‡K mwÂZ kw³i ivwkgvjv
†KvbwU?

 K U =
1
2 C2 V L U =

1
2

V2

C

M U =
1
2 QV N U =

1
2

Q
C2

n wb‡Pi DÏxcKwU co Ges 4 I 5bs cÖ‡kœi
DËi `vI :
GKwU Zvcxq BwÄb 27 °C I 227 °C
ZvcgvÎvi g‡a¨ Kvh©iZ Av‡Q| cieZx©‡Z
Dr‡mi I MÖvn‡Ki ZvcgvÎv 20 °C
h_vµ‡g e„w× I n«vm Kiv n‡jv|

4. ZvcgvÎv cwieZ©‡bi c~‡e© BwÄ‡bi `ÿZv
KZ?

 K 33.33 % L 40 %
M 46 % N 66.67 %

5. ZvcgvÎv cwieZ©b Kivi †ÿ‡Î-
i. Dr‡mi ZvcgvÎv e„w× Kivq BwÄ‡bi

`ÿZv ev‡o
ii. MÖvn‡Ki ZvcgvÎv n«vm Kivq BwÄ‡bi

`ÿZv ev‡o
iii. Dfq †ÿ‡Î BwÄb Øviv K…ZKvR mgvb

bq
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

6. Av‡cwÿK †iv‡ai GKK †KvbwU?
 K W m-1 L W

M W - m N W - m-2

7. †Kv‡bv wcÖR‡gi †ÿ‡Î A  =  60° Ges
dm = 45° n‡j cÖwZmiv¼ KZ?

 K 1.51 L 1.58
M 1.6 N 1.62

8. wb‡Pi †Kvb Zi‡½i Kgv¼ me©vwaK?
 K X-iwk¥ L Mvgv-iwk¥

M Ae‡jvwnZ iwk¥ N AwZ‡e¸bx iwk¥
9. `kv cv_©K¨ I c_ cv_©‡K¨i AbycvZ KZ?

 K
2 p
l L

l
p

M
l

2 p N
2 l
p

10. wb‡Pi †KvbwU c¨viv‡PŠ¤̂K c`v_©?
 K wemgv_ L wb‡Kj

M †Kvevë N cøvwUbvg
n wPÎwU  jÿ  Ki  Ges  11  I  12bs  cÖ‡kœi

DËi `vI :
A

B C

2 m2 m

2 m

5 ´ 10-9 C

5 ´ 10-9 C

11. B we› ỳ‡Z  Aew ’̄Z  Pv‡R©i  Rb¨ AC Gi
ga¨we› ỳ‡Z wef‡ei gvb KZ?

 K 9.00 V L 11.25 V
M 20.12 V N 22.50 V

12. C we› ỳ‡Z 2C Gi GKwU Avavb ’̄vcb
Ki‡j AvavbwU-
i. 22.5 N ej Abyfe Ki‡e
ii. AB Gi mgvšÍiv‡j MwZkxj n‡e
iii. ÐC Gi wØLÐK †iLv eivei MwZkxj n‡e
wb‡Pi †KvbwU mwVK?

 K i I ii  L i I iii
M ii I iii  N i, ii I iii

13. B‡jKUªb  wb¤œ  Kÿc_ †_‡K  D”P  Kÿc‡_
cÖ‡ek Ki‡j Kx N‡U?

 K kw³i †kvlY L kw³i wewKiY
M kw³i we”QziY
N kw³i †Kv‡bv Av`vb-cÖ`vb nq bv

14. Mvgv iwk¥i †ÿ‡Î †KvbwU mwVK bq?
 K w ’̄i fi k~b¨

L Avavb wbi‡cÿ
M †PŠ¤K̂ †ÿÎ Øviv cÖfvweZ nq
N †f`b ÿgZv †ewk

15. †dvU‡bi kw³-

i. E = hg ii. E =
hC
l    iii. E =

hl
C

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii  N i, ii I iii
16. ch©ve„Ë Zwo”PvjK e‡ji GKwU c~Y© P‡µi

Mo gvb KZ nq?
 K 0 L 0.637 Î0

M 0.707 Î0 N 63.7 Î0

n DÏxcKwU  co  Ges  17  I  18bs  cÖ‡kœi
DËi `vI :
GKwU bÿ‡Îi fi 7.96 ´ 1030 kg,
gnvKlx©q aªæeK G = 6.67 ´10-11 Nm2 kg-2

Ges Av‡jvi †eM C = 3 ´ 108 ms-1

17. bÿÎwUi †mvqvR©PvBì e¨vmva© KZ?
 K 5.9 ´ 103 m L 11.8 ´ 103 m

M 1.2 ´ 1012 m N 4.1 ´ 1015 m

18. wb‡Pi †KvbwU Digital signal?

 K
® t

v
 L

® t

v


M
® t

v
 N

® t

v


19. UªvbwR÷‡ii †ÿ‡Î-

i. a = b
1 + b

ii. b = a
1 - a

iii. IC = IE + IB

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii  N i, ii I iii
20. Ck¦i KYv †KvbwU?
 K †dvUb L †jcUb

M MÖvwfUb N wnMm-†evmb
21. wb‡Pi jwRK eZ©bxwU †Kvb †M‡Ui mgZzj¨?

 K NAND L OR
M AND N NOR

22. GKwU  Av‡jvK  iwk¥  evqy  †_‡K  Kv‡P
(cÖwZmiv¼ = 3/2) cÖ‡e‡ki mgq AvswkK
cÖwZdwjZ I AvswkK cÖwZmwiZ nq| hw`
AvcZb †KvY 45° nq, Z‡e cÖwZmiY †KvY
KZ n‡e?

 K sin-1 ( )2
3 L sin-1 ( )2

3

M sin-1 ( )2
3

N sin-1 ( )1
3

23. Bqs Gi wØwPo cixÿvq cvkvcvwk `ywU
D¾¡j  †Wviv  MV‡bi  Rb¨  Zi½Ø‡qi  g‡a¨
c_ cv_©K¨ KZ?

 K
l
2 L l

M 2l N 3l
24. †iW‡bi Aa©-Rxeb 3.82 w`b| GB

†ZRw¯Œq †iW‡bi ÿq aªæe‡Ki gvb KZ?
 K 0.108 d-1 L 0.181 d-1

M 0.128 d-1 N 0.181 d
25. Av‡jvK †eM‡K †jLv hvq-

i. C =
E
B

ii. C =
1

Î0m0

iii. C =
El
h

wb‡Pi †KvbwU mwVK?
 K i I ii  L i I iii

M ii I iii  N i, ii I iii

1 M 2 K 3 M 4 L 5 N 6 M 7 L 8 L 9 K 10 N 11 N 12 K 13 K

14 M 15 K 16 K 17 L 18 M 19 K 20 N 21 N 22 L 23 L 24 L 25 N



82 HSC m„Rbkxj c`v_©weÁvb wØZxq cÎ TEST PAPERS with SUGGESTIONS + BANK

G·K¬zwmf g‡Wj †U÷ : m„Rbkxj

1 G·K¬zwmf g‡Wj †U÷ 01 welq †KvW : 1 7 5
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }GKRb †jvK 180 k m h-1 †e‡Mi  GKwU  Mvwo‡Z  ågY
KiwQj| Zvi wb‡Ri nvZ Nwo Abyhvqx MvwowU A †÷kb n‡Z
B †Z †h‡Z 10 NÈv mgq jv‡M|
K. ˆ`N©̈  ms‡KvPb wK? 1
L. Kv‡P Av‡jvi †eM 2.0 ´ 108 m s-1 GwU Av‡cwÿKZvi

we‡kl Z‡Ë¡i wØZxq ¯̂xKvh©‡K A¯̂xKvi K‡i Kx? e¨vL¨v Ki| 2
M. †÷kbØ‡qi ga¨eZ©x ~̀iZ¡ KZ? 3
N. iv Í̄vi KvVv‡gv mv‡c‡ÿ MvwowU †÷kb A n‡Z  †÷kb

B-†Z †h‡Z KZ mgq †j‡MwQj? MvwYwZKfv‡e e¨vL¨v Ki| 4
2 }mgevû wÎfz‡Ri cÖwZwU †Kv‡Y 10 C gv‡bi PvR© emv‡bv Av‡Q

Ges cÖwZwU evûi ˆ`N©̈ 6 m|

l l

N
E

R

M
E

P

r

B
+q-q

A O

q
q

K. civ‰e ỳ¨wZK aªæeK wK? 1
L. Zwor wØ‡giæi j¤̂wØLÛ‡Ki Dci wef‡ei ivwkgvjv

e¨vL¨v Ki| 2
M. Dc‡iv³ wP‡Îi Av‡jv‡K Zwor †ÿ‡Îi ZxeªZv E wbY©q Ki| 3
N.  ÒO we›`yi  Zwor  wef‡ei  gvb B we›`yi  Zzjbvq  KgÓ

MvwYwZKfv‡e e¨vL¨v Ki| 4
3 }

5 V

R1 = 4 W R4 = 10 W

R2 = 4 W

R3 = 8 W R7 = 2 W

R6 = 2 W

R
5
=

4
W

K. Av‡cwÿK †iva Kv‡K e‡j? 1
L. Òevmvevwo‡Z mgvšÍivj ms‡hvM e¨envi Kiv nq|Ó

e¨vL¨v Ki| 2
M. Dc‡ii wP‡Î R2 I R3 G wK cwigvY wefe cZb NU‡e? 3
N. hw` Avgiv R5 †ivawU‡K Zz‡j  wbB Ges R6 I R7 Gi

g‡a¨ GKwU 10 V Gi Zwor †Kvl e¨envi Kwi Zvn‡j
Kvk©‡di m~Îvbyhvqx R1 Gi g‡a¨ w`‡q 1.0625 A Zwor
cÖevwnZ n‡e| MvwYwZKfv‡e we‡kølY Ki| 4

4 }GKwU Av`k© M¨v‡mi †gvjvi ZviaviY ÿgZvi AbycvZ
CP
Cv

 =
7
6 1.0 †gvj M¨v‡mi ZvcgvÎv 50 K e„w× Kiv n‡jv|

K. iæ×Zvcxq cÖwµqv Kx? 1
L. cÖZ¨vMvgx Ges AcÖZ¨vMvgx cÖwµqvi g‡a¨ cv_©K¨ wjL| 2
M. Pvc w ’̄i †i‡L Af¨šÍixY kw³i cwieZ©b wbY©q Ki| 3
N. Òw ’̄i AvqZ‡b Ges iæ×Zvcxq cÖwµqvq Af¨šÍixY kw³i

cwieZ©b mgvb|Ó Dw³wU MvwYwZKfv‡e cÖgvY Ki| 4

5 }GKRb f`ª  gwnjv †Pv‡Li mvg‡b ¯úó `k©‡bi b~̈ bZg ~̀i‡Z¡
e ‘̄  †`Lvi  Rb¨ +1.5  D ÿgZvi  Pkgv  e¨envi  K‡ib| wZwb
GKwU  e ‘̄  †`Lvi  Rb¨  mij AYyexÿY hš¿  wn‡m‡e 20 D Gi
†jÝ e¨envi K‡ib|
K. Av‡jvK †K› ª̀ Kx? 1
L.  mv`v  e ‘̄i  iwOb  cÖwZwe¤^  †`Lvi  Rb¨  cÖvqB  GKwUgvÎ

†jÝ wewkó mij AYyexÿY hš¿  e¨envi  Kiv  nq †Kb?
e¨vL¨v Ki| 2

M.  wZwb  AYyexÿY  hš¿  Ges  Pkgv  GK‡Î  e¨envi  Ki‡j
m‡e©v”P weea©b ÿgZv wbY©q Ki| 3

N. Pkgv Qvov AYyexÿY h‡š¿i mvnv‡h¨ †Kv‡bv e ‘̄ †`L‡Z
n‡j Møv‡mi cwieZ©b Qvov cwi®‹vifv‡e †`Lv m¤¢e wK-bv
MvwYwZKfv‡e we‡kølY Ki| 4

6 }GKwU mvaviY GwgUvi UªvbwR÷i Gi msMÖvn‡K 2 k W gv‡bi
†jvW †iwR÷i ms‡hvM †`Iqv n‡jv| cÖevnjvf b =  50.
UªvbwR÷‡i AšÍt‡iva 0. 50 k W|
K. †Rbvi †fv‡ëR ev wefe wK? 1
L. GKwU mvaviY GwgUvi eZ©bx A¼b Ki Ges e¨vL¨v Ki| 2
M. cvIqvi †MBb wbY©q Ki| 3
N. hw` AšÍtMvgx †fv‡ëR 50 mA Kiv nq| Z‡e AšÍtMvgx

†fv‡ëR Ges †fv‡ëR †MBb Gi g‡a¨ cv_©K¨ wbY©q Ki| 4
7 }`„k¨Kí-1  :  cÖwZ  †mw›UwgUv‡i 5000  †iLv wewkó GKwU

AceZ©b  †MÖwUs  Gi  Dci 5896 Å Zi½‰`‡N©̈ i Av‡jvK
AvcwZZ Kiv n‡jv |

 „̀k¨Kí-2 : d«bndvi †kÖYxi GKK wP‡ii cixÿvq 5000Å
Zi½‰`‡N©̈ i Av‡jv e¨envi Kiv nq| [wP‡ii cȪ ’ 0.2 mm]
K. Av‡jvK el© wK? 1
L.  MVbg~jK  e¨wZPvi  Ges  aŸsmvZ¥K  e¨wZPv‡ii  g‡a¨

cv_©K¨ wjL| 2
M. `„k¨Kí-1-Gi wØZxq µ‡gi Pi‡gi Rb¨ AceZ©b †KvY

KZ? 3
N. `„k¨Kí-2 Gi cÖ_g µ‡gi AÜKvi cwÆi Rb¨ AceZ©b

†KvY wbY©q Ki Ges „̀k¨Kí-1 Gi mv‡_ Zzjbv Ki| 4
8 }cUvwmqvg- 40 wZbfv‡e  ÿqcÖvß  nq|  †hgb  : b- wbM©Z

K‡i, b+ wbM©Z  K‡i  A_ev  B‡jKUªb  MÖnY  K‡i| (40Ar18,
40K19, 40Ca20 Gi  cvigvYweK  fi  h_vµ‡g 39.9624 amu,
39.9640 amu Ges 39.9626 amu)
K. nvB‡Rbev‡M©i AwbðqZv bxwZ wK? 1
L. hw` wbDwK¬qv‡mi wbDwK¬qb¸‡jv‡K c„_K Kiv nq Zvn‡j

†gvU fi e„w× cvq| GB fi †Kv_v †_‡K Av‡m? e¨vL¨v Ki| 2
M. †kl Drcv` D‡jøLmn mgxKiY¸‡jv †jL| 3
N. wZbwU †ÿ‡ÎB Drcbœ eÜb kw³i gv‡bi Zzjbvg~jK

MvwYwZK Av‡jvPbv Ki| 4
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2 G·K¬zwmf g‡Wj †U÷ 02 welq †KvW : 1 7 5
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }AvavbØq ci¯úi n‡Z 10 cm
`~i‡Z¡ Aew ’̄Z, GLv‡b, AO =
BO = 5 cm Ges BD = 4 cm

+ +

A B

DO 4mC12mC

d = 10 cm

K. Zwor †ÿÎ cÖve‡j¨i msÁv `vI| 1
L.  + q Pv‡R© PvwR©Z †MvjvKvi cwievnxi wefe Kxfv‡e

†K›`ª  †_‡K  `~i‡Z¡i  mv‡_  cwiewZ©Z  nq  †jLwP‡Îi
mvnv‡h¨ †`LvI| 2

M. DÏxc‡K O we›`y‡Z cÖvej¨ KZ? 3
N. B PvR©‡K D we› ỳ‡Z mwi‡q Avb‡Z KZ KvR n‡e? 4

2 }B‡jKUª‡bi MwZkw³ 2 ´ 106 eV B‡jKUª‡bi  w ’̄i  fi
m0 = 9.1 ´ 10-31 kg
K.  AvBb÷vB‡bi  we‡kl  Av‡cwÿK  Z‡Ë¡i  cÖ_g  ¯̂xKvh©Uv

wjL| 1
L. Av‡jvi H¾¡j¨ evo‡j d‡Uv Kv‡i›U ev‡o- †Kvqv›Uvg

ZË¡ Øviv e¨vL¨v Ki| 2
M. DÏxc‡Ki MwZkw³‡Z MwZkxj B‡jKUª‡bi fi KZ?

(Avt ZË¡ Øviv) 3
N. D³ MwZkw³‡Z MwZkxj B‡jKUª‡bi De-Broglie Zi½

ˆ`N©̈  KZ? 4
3 } 82Pb224-Gi Aa©vqy 23.4 wgwbU|

K. †Wvwcs Kv‡K e‡j? 1
L. wb¤œ ZvcgvÎvq Aa©cwievnx †Kb AšÍi‡Ki b¨vq AvPiY

K‡i e¨vL¨v Ki| 2
M. †j‡Wi Mo Avqy KZ? 3
N. wK cwigvY †jW †_‡K 1 curie †ZRw¯ŒqZv cvIqv hvq? 4

4 }
10 cm

B = 300mT

P

e„ËvKv‡i euvKv‡bv we ÿ̀ revnx Zv‡ii †K‡› ª̀ †PŠ¤̂K †ÿ‡Îi gvb
B = 300 MT
K. ¯̂Kxq Av‡ek Kx? 1
L. †jb&‡Ri m~Î kw³i wbZ¨Zv m~Î †g‡b P‡j- e¨vL¨v Ki| 2
M. DÏxc‡Ki e„ËvKvi Zv‡i cÖevwnZ Kv‡i‡›Ui gvb KZ? 3
N. D³ e„ËvKvi Zv‡ii wØ¸Y Kv‡i›U enbKvix †Kv‡bv 10 cm

ˆ`‡N©̈ i  `xN©  †mvRv  Zvi‡K  e„Ë  Z‡ji  †K›`ª  w`‡q
j¤^fv‡e cÖ‡ek Kiv‡j 2q Zv‡ii Dci cÖ_g Zvi †Kvb
cÖfve †dj‡Z cvi‡e wK? 4

5 }

B C

A

26° 60°

ABC wcÖR‡gi cÖavb †Q`| A = 60°, Ges cÖwZmiYv¼ 1.5

K. Av‡jvi AceZ©b ej‡Z Kx †evSvq? 1

L. Puv‡`i AvKvk Kv‡jv †`Lv hvq †Kb- e¨vL¨v Ki| 2
M. wcÖR‡gi b~̈ bZg wePz̈ wZ †KvY KZ? 3
N. DÏxc‡Ki Av‡jv‡K AC c„ô †_‡K Av‡jv wbM©Z n‡e wK

bv Av‡jvPbv Ki| 4
6 } AvwbKv j¨v‡e cixÿYwU Ki‡Z

wM‡q P we› ỳ‡Z †K› ª̀xq D¾¡j
†Wviv n‡Z 9.3 mm ~̀i‡Z¡ 12
Zg D¾¡j †Wviv †cj| Gici
AvwbKv 1.33 cÖwZmiYv‡¼i
gva¨‡g cixÿYwU m¤úbœ K‡i|

S1

1 m

0.8 mm

S2

O

P

K. dvg©v‡Ui bxwZ wee„Z Ki| 1
L. Kx Ae ’̄vq AeZj †jÝ DËj †j‡Ýi g‡Zv wµqv K‡i? 2
M. j¨v‡e e¨en„Z GKeYx© Av‡jvi Zi½‰`N©̈  †ei Ki? 3
N. Dfq †ÿ‡Î AvwbKv †Wvivi cȪ ’  Awfbœ †`L‡Z cv‡e wK

bv hvPvB Ki| 4
7 }GKRb wkÿv_x© Zvcxq wek„•Ljv ch©‡eÿY Ki‡Z wM‡q †`L‡jv

A I B `ywU Zvc Drcv`K h‡š¿i A †K 750 kJ kw³ mieivn
Kivq Dnv 2 kg cvwb‡K 25 °C n‡Z 100 °C ZvcgvÎvq DbœxZ
K‡i Ges B Gi 2 kg cvwb‡K 20 °C n‡Z 100 °C ZvcgvÎvq
ev‡®ú cwiYZ K‡i|
K. ZvcMwZwe`¨vi 1g m~Î wee„Z Ki| 1
L. GKwU MwZkxj ey‡jU _vwg‡q †`Iqv n‡j kw³i

cwieZ©b e¨vL¨v Ki| 2
M. A hš¿wUi `ÿZv wbY©q Ki| 3
N.  Aby‡”Q‡`  D‡jøwLZ  Z_¨  †_‡K  `yBUv  h‡š¿i  G›Uªwci

cwieZ©‡bi Zzjbv Ki| 4
8 }

12 W4 W

6 W 20 W

GA C

B

D

12 V

K

K. In‡gi m~Î wee„Z Ki| 1
L. 1 †Umjv ej‡Z Kx eyS? 2
M. Pvwe eÜ Ae ’̄vq PZz_© evû‡Z Kx cwigvY †iva Kxfv‡e

hy³ Ki‡j M¨vjfv‡bvwgUv‡ii ga¨ w`‡q †Kv‡bv Zwor
cÖevvwnZ n‡e bv? 3

N. eZ©bxi Pvwe †Lvjv I eÜ Ae ’̄vq BC evûi cÖevn GKB

n‡e wK bv- MvwYwZKfv‡e hvPvB Ki| 4
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3 G·K¬zwmf g‡Wj †U÷ 03 welq †KvW : 1 7 5
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } 1 KW ÿgZvi GKwU B‡jKwUªK †KUwj‡Z MÖx®§Kv‡j 1 wjUvi
cvwb 5 wgwb‡U †dv‡U| wKš‘ kxZKv‡j GKB cwigvY cvwb
dzU‡Z 1 wgwbU mgq †ewk jv‡M| Kÿ ZvcgvÎvi ZviZ‡g¨i
Kvi‡Y Giƒc n‡q _v‡K|
K. m‡gvò cÖwµqv Kv‡K e‡j? 1
L. cÖZ¨vMvgx cÖwµqvq G›Uªwc w ’̄i _v‡K, bv e„w× cvq-

e¨vL¨v Ki| 2
M. kxZKv‡j †KUwj‡Z Drcbœ Zvc K¨vjwi GK‡K wbY©q

Ki| 3
N.  Kÿ  ZvcgvÎvi  ZviZg¨  wbY©q  K‡i  †k‡lv³  Dw³wUi

mZ¨Zv hvPvB Ki| 4
2 } A

CBF

T
T

37° 37°

30 cm 30 cm

50 cm

0.6

0.8 T

mg

 GKB fi (0.2 g) Ges GKB cwigvY PvR© mgwš^Z `ywU PvwR©Z
ej †K A we›`y †_‡K GKB ˆ`‡N©¨i (50 cm) myZv Øviv Szjv‡bv
n‡j PvR© e¨e¯’vwU wPÎvbymv‡i mvg¨e ’̄vq _v‡K| [GLv‡b F, T,
m h_vµ‡g PvR©Ø‡qi ga¨Kvi weKl©Y ej Ges myZvi Uvb ej,
PvwR©Z e‡ji fi]
K. MvD‡mi m~ÎwU †jL? 1

L. nvB‡Rbev‡M©i AwbðqZv bxwZ †_‡K †`LvI DEDt ³ h
2 2

M. DÏxc‡Ki ej ỳwUi cÖ‡Z¨KwU‡Z Pv‡R©i cwigvY wbY©q
Ki| 3

N. A we› ỳ‡Z jwä wefe Ges jwä †ÿÎ cÖvej¨ wbY©q Ki| 4
3 } wdkb wewµqv wb¤œiƒc : 235

92U +
1
0n ¾®

141
56Ba +

92
36Kr + 3

1
0n + kw³

235
92U Gi fi = 235.04 amu;

141
56Ba Gi fi = 140.91 amu

92
36Kr Gi fi = 91.91 amu;

1
0n Gi fi = 1.008 amu

Ges 141
 56 Ba Gi R0 = 1.3 fm

K. Aeÿq aªæeK Kv‡K e‡j? 1
L. †Kvb †ZRw¯Œq c`v‡_©i wbt‡klKvj Amxg- e¨vL¨v Ki| 2
M. 141

 56 Ba wbDwK¬qv‡mi e¨vmva© wbY©q Ki| 3
N. 1 kg f‡ii 235

 92U AvB‡mv‡Uvc n‡Z DÏxc‡Ki wewµqvi
gva¨‡g wbM©Z †gvU kw³i cwigvY wbY©q Ki|  4

4 }

~1 V
40 W

VBB VCE

0.95 A

RL = 50 W

wPÎ : npn transistor
K. †Wvcvqb/†Wvwcs Kv‡K e‡j? 1
L. wPÎ A¼b K‡i diode Gi evqvwms wm‡÷g e¨vL¨v Ki| 2

M. DÏxc‡Ki Av‡jv‡K cÖevn weea©b ¸YK wbY©q Ki| 3
N. DÏxc‡Ki UªvbwR÷iwUi ewnM©vgx ÿgZv AšÍM©vgx

ÿgZvi 2000 ¸Y n‡e wK bv hvPvB Ki| 4
5 }2 cm e¨vmva© wewkó 6 cv‡Ki GKwU e„ËvKvi KzÐjx 0.5 T gv‡bi

GKwU  mylg  †PŠ¤̂K †ÿ‡Î ivLv|  †PŠ¤̂K‡ÿÎ KzÐjxZ‡ji mv‡_
j¤̂ eivei Aew ’̄Z| AvwbKv  KzÐjxi  mv‡_  RwoZ †PŠ¤̂K d¬v·
0.06 s G k~‡b¨ bvwg‡q G‡b KzÐjx‡Z Avweó Zwo”PvjK kw³i
gvb †ei Kij| dvwiqv cÖvß gv‡bi wZb¸Y e„w× Ki‡Z cvij|
K. 1 †Umjv Kv‡K e‡j? 1
L. Kwjs †ej ˆZwi Ki‡Z B¯úvZ bq, big †jvnv e¨envi

Kiv nq †Kb- e¨vL¨v Ki| 2
M. DÏxc‡Ki KzÐjxi ga¨ w`‡q 2 A Zwor cÖevn Pvjbv Kiv

n‡j KzÐjxi †PŠ¤̂K åvgK wbY©q Ki| 3
N. dvwiqv, AvwbKvi cÖvß gv‡bi e„w× NUv‡Z †Kvb ivwki

KZUzKz cwieZ©b Kij Zv MvwYwZK hyw³mn e¨vL¨v Ki| 4
6 }d‡UvZwor wµqv cixÿ‡Y †`Lv †Mj 420 nm Zi½ ˆ`‡N©̈ i

Av‡jv †Kvb avZe cv‡Z AvcwZZ n‡j B‡jKUªb wbM©Z nq
wKš‘ MwZcÖvß nq bv|
K. K¤úUb wµqv Kx? 1
L.  K¤úUb  wµqvq  K¤úUb  wkdU  me©vwaK  nIqvi  kZ©

e¨vL¨v Ki| 2
M. cixÿ‡Y e¨en„Z avZe cv‡Zi Rb¨ Kvh© A‡cÿK KZ? 3
N. DÏxc‡Ki avZe cv‡Zi Dci 300 nm Zi½ ˆ`‡N©̈ i

Av‡jv †djv n‡j wbM©Z B‡jKUª‡bi †eM wbY©q Ki|   4
7 }GKwU D‡fvËj †j‡Ýi eµZvi e¨vmva©Øq 5 cm K‡i  Ges

Dcv`v‡bi cÖwZmiv¼ 1.5| D³ †jÝwU GKwU †hŠwMK
AYyexÿY h‡š¿i Awf‡b‡Î ’̄vcb K‡i, 5 cm †dvKvm `~i‡Z¡i
Aci  GKwU  †jÝ  Awfj‡ÿ¨  ’̄vcb  Ki‡j  h‡š¿ 300 ¸Y
weewa©Z we¤̂ cvIqv m¤¢e|
K. Av‡jvi AceZ©b ej‡Z wK eyS? 1
L.  e¨wZPvi  msMV‡bi  Rb¨  †Kvb  †Kvb  kZ©  †g‡b  Pj‡Z

n‡e? 2
M. DÏxc‡K DwjøwLZ Awf‡b‡Îi †jÝwUi †dvKvm ~̀iZ¡ KZ? 3
N. AYyexÿY h‡š¿i Awfjÿ¨ n‡Z ev Í̄e we¤̂ ~̀iZ¡ KZ n‡j

DÏxc‡K  DwjøwLZ  weea©‡bi  mwVK  gvb  cvIqv  m¤¢e-
MvwYwZK hyw³mn e¨vL¨v Ki| 4

8 }Avgv‡`i M¨vjvw· †_‡K Ab¨ †Kvb M¨vjvw· 500 k m s–1 †e‡M
`~‡i  m‡i  †h‡Z  _vK‡jv|  GLv‡b  nvej  aªæe‡Ki  Mo  gvb

è
æ

ø
öH = 60

Km
sMPC

K. †evm KYv (BOSON) Kx? 1
L. KYv c`v_© weÁv‡b ÷¨vÛvW© g‡Wj e¨vL¨v Ki|  2
M.  `~‡ii  M¨vjvw·  Avgv‡`i  †_‡K  KZ  Av‡jvKel©  `~‡i

Aew ’̄Z? 3
N. ~̀‡ii M v̈jvw·‡Z 4 †mŠi f‡ii †Kvb K…òweei (Black

Hole) _vK‡j K…òweeiwUi AvYygvwbK e v̈mva© wbY©q Ki| 4
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4 G·K¬zwmf g‡Wj †U÷ 04 welq †KvW : 1 7 5
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 }GKw`b j¨v‡e iæwg Ges mywg 1 atm hy³  evqy  wb‡q  Avjv`v
Avjv`vfv‡e KvR KiwQj| iæwg evqy‡K nVvr cÖmvwiZ K‡i
AvqZb wZb¸Y Ki‡jv| mywg evqy‡K D³ Pv‡c †i‡L AvqZb
10 wjUvi  †_‡K 2 wjUv‡i msKzwPZ Ki‡j G‡Z AšÍt ’̄ kw³
e„w× †c‡jv 310 J| wKš‘ mywg wm‡÷g‡K VvÐv Abyfe Ki‡jv|
[g = 1.4 Ges 1 atm = 1.013 ´ 105 Nm–2]
K. ZvcMwZwe`¨vi k~b¨Zg m~ÎwU wjL| 1
L. mgPvc I mgAvqZb cÖwµqvi PV †jLwPÎ A¼b Ki| 2
M. iæwgi †ÿ‡Î †kl Pvc wbY©q Ki| 3
N. mywg wm‡÷g‡K VvÐv Abyfe K‡iwQj †Kb- MvwYwZK

hyw³mn Dc ’̄vcb Ki| 4
2 } wb‡Pi DÏxcKwU jÿ Ki|

160 V

60 W

160 V

40 W

40 W 60 W

Dfq eZ©bx‡Z 1 sec a‡i Zwor cÖevn Pvjbv Kiv n‡jv|
K. Zwor wØ‡giæ Kv‡K e‡j? 1
L. avi‡K AšÍiK c`v_© ivLv nq †Kb? 2
M. 1g wP‡Î 40  W Gi  g‡a¨  w`‡q  wK  cwigvY  B‡jKUªb

cÖevwnZ n‡”Q? 3
N.  Dfq  eZ©bx‡Z  Drcbœ  Zvc  mgvb  n‡e  wK  bv-

MvwYwZKfv‡e hvPvB Ki| 4
3 } wb‡Pi DÏxcKwU jÿ Ki :

BA
5 A

C D

P
5 A10 cm

10 cm

AB I CD Zv‡ii  wVK  ga¨we›`y P †Z  GKwU  B‡jKUªb‡K
GKwU wbw ©̀ó †e‡M cÖev‡ni w`K eivei MwZkxj Kiv n‡jv|
K. Pz¤̂Kvqb gvÎv Kx? 1
L.  `ywU  GKgyLx  mgvšÍivj  cÖevn  ci¯úi‡K  AvKl©Y  K‡i

†Kb? e¨vL¨v Ki| 2
M. AB Zv‡ii GKK ˆ`‡N©̈ i wµqvkxj e‡ji gvb wbY©q Ki|  3
N. P we› ỳ‡Z wbwÿß B‡jKUªbwUi MwZc_ MvwYwZK

we‡køl‡Yi mvnv‡h¨ e¨vL¨v Ki| 4
4 }GKwU wP‡ii cȪ ’ 6 ´ 10-4 cm. GKwU cixÿvMv‡i 16 cm Ges

20 cm eµZvi e¨vmva© Ges 1.45 cÖwZmiv‡¼i GKwU D‡fvËj
†j‡Ý 6 ´ 1014 Hz K¤úv‡¼i Av‡jv †d‡j AceZ©b ch©‡eÿY
Kiv n‡jv| G‡Z 1g I 2q Ae‡gi g‡a¨Kvi †KŠwYK e¨eavb
cvIqv †Mj 4.8°|
K. mymsMZ Drm Kx? 1
L.  Av‡jvK  Zi‡½i  †cvjvivqb  nq,  wKš‘  kã  Zi‡½i

†cvjvivqb nq bv †Kb? e¨vL¨v Ki| 2
M. †jÝwUi †dvKvm ~̀iZ¡ wbY©q Ki| 3
N.  cixÿYwU‡Z  1g  I  2q  Pi‡gi  †ÿ‡Î  ga¨eZ©x  †KŠwYK

e¨eavb cÖvß Ae‡gi gv‡bi mgvb n‡e wK bv- MvwYwZK
hyw³mnKv‡i hvPvB Ki| 4

5 } wb‡Pi DÏxcKwU jÿ Ki :
N

15 t (N¥Ÿv)

N0

N0

2

K. k„•Lj wewµqv Kv‡K e‡j? 1
L.  GKK  f‡ii  R¡vjvwb  e¨env‡i  wdDk‡b  wdkb  A‡cÿv

†ewk kw³ wbM©Z nq e¨vL¨v Ki| 2
M. l Gi gvb wbY©q Ki| 3
N. 0.3 N0 msL¨K cigvYy AÿZ _vKvi mgq c`v‡_©i Mo

Avqyi mgvb n‡e wK bv- MvwYwZKfv‡e hvPvB Ki|  4
6 }eZ©bxwU ch©‡eÿY K‡i wb‡Pi cÖkœ¸‡jvi DËi `vI :

A

E = 200 V

B
R = 20 WE = 300 sin 100 p t

K. †jÄ Gi m~ÎwU wjL| 1
L. ¯̂Kxq Av‡ek ¸Yv¼ 2.5 †nbix ej‡Z Kx †evSvq? 2
M. B PvwewU ON Ae ’̄vq m‡e©v”P †fv‡ëR †c‡Z KZ mgq

jvM‡e? 3
N. A I B Pvwe ỳwU Avjv`vfv‡e ON Ki‡j †Kvb  †ÿ‡Î

DËvc RwbZ kw³ ÿ‡qi nvi Kg n‡e? MvwYwZKfv‡e
we‡kølY Ki| 4

7 }2.3 eV Kvh©v‡cÿK  wewkó  †Kv‡bv  avZzi  Dci 2500 Å
Zi½‰`‡N©̈ i  Av‡jv  †djv  n‡jv|  avZz  †_‡K  wbtm„Z  d‡Uv
B‡jKUªb Øviv gwje‡Wbvg avZz‡K AvNvZ Kiv n‡jv|

 [X-ray Gi Zi½‰`N©̈  mxgv 10-8 - 10-11 m]
K. ỳe©j wbDwK¬q e‡ji msÁv `vI| 1
L. j‡iÄ iƒcvšÍi mgxKiY Gi mdjZv e¨vL¨v Ki|  2
M. wbtm„Z d‡Uv-B‡jKUª‡bi †eM wbY©q Ki| 3
N. wbM©Z d‡UvB‡jKUª‡bi A‡a©K kw³ Kv‡R jvwM‡q

gwje‡Wbvg †_‡K X-ray wbM©Z  Ki‡Z  cvi‡e  wK  bv?
MvwYwZKfv‡e hvPvB Ki| 4

8 } wb‡¤œ GKwU mvaviY wbtmviK weea©‡Ki wPÎ †`Lv‡bv n‡jv| ai
D³ UªvbwR÷i web¨v‡mi a = 0.75

Vin

1 V t

2 V

Ib

Ic = 0.6 amp

R = 100 W

K. ewnR©vZ Aa©cwievnx Kv‡K e‡j? 1
L. A¨vjywgwbqvg †Wvwcs Kivi d‡j weï× Rv‡g©wbqv‡gi

cÖK…wZ wKiƒc? e¨vL¨v Ki| 2
M. b Gi gvb wbY©q Ki| 3
N. BbcyU †fv‡ë‡Ri nvi 1 volt n‡j AvDUcyU †fv‡ëR

wbY©qc~e©K Zv wP‡Îi gva¨‡g †`LvI| 4
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5 G·K¬zwmf g‡Wj †U÷ 05 welq †KvW : 1 7 5
mgq : 2 NÈv 35 wgwbU c`v_©weÁvb wØZxq cÎ m„Rbkxj cÖkœ c~Y©gvb : 50
[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c~Y©gvb ÁvcK| cÖ`Ë DÏxcK¸‡jv g‡bv‡hvM mnKv‡i co Ges mswkøó cÖkœ¸‡jvi DËi `vI| †h †Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|]

1 } `ywU wfbœ wmwjÛv‡i iwÿZ mgcwigvY 56 gm bvB‡Uªv‡Rb
M¨v‡mi Rb¨ †jLwPÎ †`Lv‡bv n‡jv| cÖ_g wP‡Îi wmwjÛviwU
Zvc mycwievnx Ges wØZxq wP‡Îi wmwjÛviwU Zvc Kzcwievnx|

V1

P

V

P

V

T1 = 27 °C

T2

V2 = 2V1 V1

T1 = 27 °C

T2

V2 = 2V1

  wPÎ-1 wPÎ-2
K. ZvcMwZwe`¨v Kv‡K e‡j? 1
L. iæ×Zvcxq ms‡KvP‡bi mgq M¨v‡mi Af¨šÍixY kw³

e„w× cvq †Kb? 2
M. wØZxq wP‡Î T2 Gi gvb KZ? 3
N. †Kvb wPÎ Abyhvqx K…ZKv‡Ri cwigvY †ewk n‡e-

MvwYwZK we‡køl‡Yi mvnv‡h¨ gZvgZ `vI| 4
2 } C

A

D

B

4 cm

20 cm

AB = BD = AD

- 4 mC - 4 mC

K. Zwor wØ‡giæ Kv‡K e‡j? 1
L. Zvgvi Av‡cwÿK †iva 1.56 ´ 10-8 W m ej‡Z wK eyS? 2
M. A I B we› ỳi Avav‡bi Rb¨ C we› ỳi wefe wbY©q Ki| 3
N. f‚wg‡Z Aew ’̄Z D we›`y‡Z  _vKv +  2 mC †jvnvi

†Mvj‡Ki fi 200 gm n‡j Zv A I B †Z _vKv Pv‡R©i
`iæb k~‡b¨ fvm‡e wK bv MvwYwZK fv‡e hvPvB Ki|  4

3 }e„ËvKvi  jycwU  †h  Z‡j
Aew ’̄Z AB ZviwU †m Z‡ji
mv‡_ j¤^fv‡e Aew ’̄Z| PO
e„‡Ëi e¨vmva©|

B

I = 5 AI = 2 A

E = 7V R = 3 Ohm

P Q O

PQ = OQ = 2 cm

K. j‡iÄ ej Kx? 1
L. 10 T †PŠ¤̂K †ÿÎ ej‡Z Kx eyS? 2
M. jy‡c e¨en„Z †Kv‡li Af¨šÍixY †iva wbY©q Ki|  3
N. P we›`yi  †PŠ¤̂K  †ÿ‡Îi  gvb  I  w`K  wP‡Îi  Z‡_¨i

Av‡jv‡K MvwYwZKfv‡e e¨vL¨v Ki| 4
4 }

BA
20 W

I

C
D

F

K
3V 2V

8V 3V

10 W

10 W 20 W

5 W

K. kv›U Kv‡K e‡j? 1
L. ZvcgvÎv evov‡j cwievnxi †iva e„w× cvq †Kb? e¨vL¨v Ki| 2
M. DÏxc‡Ki eZ©bxi BD As‡ki wefe cv_©K¨ KZ? 3
N. AB As‡ki †iva  Ly‡j  †djv  n‡j eZ©bxi  g~j  cÖev‡ni

Kxiƒc cieZ©b n‡e Zv MvwYwZKfv‡e hvPvB Ki|  4

5 }

S1
(†K› ª̀xq Pig)

S2

P

O

D = 1 m

evqy‡Z Av‡jvi †eM  3 ´ 108 m/s

S1 I S2 mymsMZ DrmØ‡qi ga¨Kvi `~iZ¡ a = 1 mm

wP‡Î evqy‡Z AvcwZZ Av‡jvi K¤úv¼ 1016 Hz

(`kv cv_©K¨ 10 p)

K. †KŠwYK weea©b Kv‡K e‡j? 1
L. m~‡h©v`q I m~h©v‡ Í̄i mgq AvKvk jvj †`Lvq †Kb? 2
M. O I P we› ỳi ga¨Kvi ~̀iZ¡ wbY©q Ki| 3
N. hw` ÔDÕ †K 50% Kgv‡bv nq Ges 'a' †K 20% evov‡bv

nq Zvn‡j cvwb‡Z OP Gi g‡a¨ D¾¡j †Wvivi msL¨vi
Kx cwieZ©b n‡e- MvwYwZKfv‡e we‡kølY Ki| [cvwbi
cÖwZmiYv¼ mW = 1.33 Ges evqyi cÖwZmiYv¼ mA = 1.00] 4

6 }

A B

1 mA
NA = 200
NB = 100
fA = 2.4 ´ 10-4 Wb
fB = 1.6 ´ 10-4 Wb

 wP‡Î A I B ỳwU KzÐjx †`Lv‡bv n‡jv|
K. w`K cwieZ©x cÖevn Kv‡K e‡j? 1
L. UªvÝdigvi DC jvB‡b Kvh©Ki nq bv †Kb? 2
M. A KzÐjxi ¯̂Kxq Av‡ek ¸Yv¼ KZ? 3
N. A KzÐjxi cÖevngvÎv 0.4 †m‡K‡Û †_‡g †M‡j B

KzÐjx‡Z 0.4 volt Zwo”PvjK  kw³  Avweó  n‡e  Kx?-
MvwYwZK we‡køl‡Yi mvnv‡h¨ gZvgZ `vI|  4

7 }
msL¨v cigvYy wbDwK¬qv‡mi fi †cÖvU‡bi fi wbDUª‡bi fi

1 Fe 56
26

55.934939 amu
1.007825 amu 1.008665 amu2 Bi 209

83
208.980388 amu

K. k„•Lj wewµqv Kv‡K e‡j? 1
L. cøv‡¼i aªæeK h Gi gvÎv wbY©q Ki| 2
M. 1g cigvYyi fiÎæwU KZ †KwR wbY©q Ki| 3
N. †Kvb cigvYywU †ewk w ’̄wZkxj- MvwYwZKfv‡e we‡kølY

Ki| 4
8 }GKwU gnvKvkhvb 0.95 c †e‡M c„w_exi w`‡K AMÖmi n‡”Q|

W E

N

S

K. Kvj `xN©vqb Kv‡K e‡j? 1
L. †Kv‡bv avZzi m~Pb K¤úv¼ 6.1 ´ 1014 Hz ej‡Z wK

eyS? e¨vL¨v Ki| 2
M. gnvKvkhv‡bi hvwÎi Kv‡Q c„w_exi AveZ©bKvj KZ n‡e

wbY©q Ki? 3
N. gnvKvkhv‡bi hvwÎi wbK‡U c„w_exi AvKvi †Kgb n‡e?

MvwYwZK we‡kølY c~e©K gZvgZ `vI| 4
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G·K¬zwmf g‡Wj †U÷ I DËigvjv : eûwbe©vPwb

6 G·K¬zwmf g‡Wj †U÷ 06 welq †KvW : 1 7 5

mgq : 25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]
1. p-UvBc Aa©cwievnx‡Z Ac ª̀e¨ wn‡m‡e

_v‡K-
K wØ‡hvRx †gŠj L wÎ‡hvRx †gŠj
M PZz‡h©vRx †gŠj N cÂ‡hvRx †gŠj

n wb‡¤œi  DÏxcK Abymv‡i 2 I 3 bs cÖ‡kœi
DËi `vI :
86A222 ® 82B206 + 8 0n1 + a

2. wewµqvq KqwU a KYv †ei n‡e?
K 0 L 2
M 4 N 6

3. wewµqvq KqwU b KYv †ei n‡e?
K 0 L 2
M 4 N 6

4. wb‡¤œi †Kvb Zi½wUi mgeZ©b m¤¢e bq?
K Av‡jvK Zi½ L cvwb‡Z m„ó Zi½
M †eZvi Zi½ N kã Zi½

5. f‚-Pz¤̂K‡Z¡i †gŠwjK Dcv`vb KqwU?
K 5 L 4
M 3 N 2

6. †nv‡ji †ÿ‡Î cÖ‡hvR¨-
i. PvR© + 1.6 ´ 10-19 C
ii. †hvRbx Í̄‡i Ae ’̄vb K‡i
iii. fi bvB

 wb‡Pi †KvbwU mwVK?
K i I iii L ii I iii
M i I ii N i, ii I iii

7. 2 W †iv‡ai GKwU A¨vwgUvi 0.2 A gvc‡Z
cv‡i| 2  A gvc‡Z  n‡j  KZ  gv‡bi  kv›U
Gi mv‡_ hy³ Ki‡Z n‡e?
K 0.2 W L 18 W
M 22 W N 32 W

8. †Kvb †dvU‡bi Zi½‰`N©¨ 4 ´ 10-7 m| Gi
ˆiwLK fi‡eM KZ?
K 1.66 ´ 10-27 kg m s-1

L 2.66 ´ 10-27 kg m s-1

M 1.66 ´ 10-17 kg m s-1

N 1.66 ´ 10-7 kg m s-1

9. wb‡¤œi †Kvb c`v_©wUi †iv‡ai DòZv ¸Yv¼
FYvZ¥K?
K Zvgv L A¨vjywgwbqvg
M ` Í̄v N wmwjKb

10. iæ×Zvcxq cÖwµqvq wm‡÷‡gi AvqZb
Kg‡j ZvcgvÎv-
K e„w× cv‡e L n«vm cv‡e
M w ’̄i _vK‡e
N cwi‡e‡ki ZvcgvÎvq †cuŠQ‡e

11. P ebvg V †jLwP‡Î GKB cwigvY AvqZb
e„w×i Rb¨ †Kvb cÖwµqvq Kv‡Ri cwigvY
me‡P‡q Kg n‡e?
i. iæ×Zvcxq
ii. m‡gvò
iii. mgPvc

 wb‡Pi †KvbwU mwVK?
K i L ii I iii
M i I iii N i, ii I iii

12. GKwU KzÐjxi ¯̂Kxq Av‡ekv¼ 10 henry|
Gi ga¨w`‡q 9 ´ 10-2 s mg‡q Zwor cÖevn
7  A †_‡K 10 A n‡j Avweó Zwo”PvjK
kw³i gvb KZ n‡e?
K - 333.33 V L - 33.33 V
M 33.33 V N 333.33 V

13. †Kvb UªvbwR÷‡ii DIB = 0.02 mA Ges
DIE = 1 mA n‡j Gi cÖevn jvf KZ?
K 49 L 50
M 490 N 500

14. GKwU †m‡KÛ †`vjK c„w_exi mv‡c‡ÿ 0.7 c
†e‡M MwZkxj _vK‡j c„w_exi GKRb
ch©‡eÿ‡Ki wbKU Zvi †`vjbKvj KZ
g‡b n‡e?
K 2.0 s L 2.2 s
M 2.4 s N 2.8 s

n wb‡Pi  DÏxc‡Ki  Av‡jv‡K  15  I  16  bs
cÖ‡kœi DËi `vI :

5.6 kW

D1 I D2 Wv‡qv‡Wi Knee Voltage h_vµ‡g
0.7 V I 0.3 V|

15. 5.6 kW †iv‡ai ga¨w`‡q Kx cwigvY Zwor
cÖevwnZ n‡e?
K 2.1 mA L 1.96 mA
M 1.47 mA N 0.47 mA

16. Ge Wv‡qvW‡K D‡ëv K‡i ms‡hvM w`‡j
5.6 kW †iv‡ai ỳB cÖv‡šÍi wefe cv_©K¨ Kx
n‡e?
K k~b¨ n‡e
L Amxg n‡e
M c~‡e©i †P‡q GKUz evo‡e
N GKB _vK‡e

17. GKwU Zi‡½i `ywU we› ỳi g‡a¨ c_ cv_©K¨
l
2  n‡j  `kv cv_©K¨ KZ n‡e?

K
p
8 L

p
4

M
p
2 N p

18. XY Gi ga¨Kvi Zzj¨ aviKZ¡ KZ?

K 5 C L C

M
C
5 N

C
25

19. 220 V †fvë mieivn jvB‡bi we Í̄vi
†KvbwU?
K 110 V L 198 V
M 220 V N 311 V

20. wÎ-cigvYy wewkó M¨v‡mi Rb¨ Cv-Gi gvb
KZ?

K
3
2 R L

5
2 R

M 3 R N 6 R
21. GwU UªvbwR÷‡ii BbcyU I AvDUcyU

†fv‡ë‡Ri g‡a¨ `kv cv_©K¨-
K 0° L 90°
M 180° N 270°

22. 1 amu = ?
K 934 J L 934 MeV

M 934 eV N
934
c2  MeV

23. GKwU  b‡fv- ~̀iexÿY  h‡š¿i  Awfjÿ¨  I
Awf‡b‡Îi †dvKvm ~̀iZ¡ h_vµ‡g 50 cm
I 5 cm| ¯̂vfvweK `k©‡b †dvKvwms Gi
†ÿ‡Î Gi Øviv m„ó weea©b wbY©q Ki|
K 10 L 55
M 80 N 250

24. NUbv w`M‡šÍi e¨vmv‡a©i mgxKiY †KvbwU?

K Rs =
2GM

c2 L Rs =
GM
c2

M Rs =
GM
2c2 N Rs =

c2

2GM
25. 0 °C ZvcgvÎvi 0.01 kg cvwb‡K 10 °C

ZvcgvÎvq DbœxZ Ki‡j G›Uªwci cwieZ©b
n‡e-
K 4.5 J K-1 L 3.5 J K-1

M 2.5 J K-1 N 1.5 J K-1

1 L 2 K 3 K 4 N 5 M 6 M 7 K 8 K 9 N 10 K 11 K 12 N 13 K

14 N 15 L 16 K 17 N 18 M 19 N 20 K 21 M 22 N 23 K 24 K 25 N
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7 G·K¬zwmf g‡Wj †U÷ 07 welq †KvW : 1 7 5

mgq : 25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. Bqs  Gi  wØwPo  cixÿvq,  wPo  ỳwUi  g‡a¨
~̀iZ¡ A‡a©K K‡i w`‡q wPo †_‡K c ©̀vi
~̀iZ¡ wØ¸Y Kiv n‡j †Wvivi cȪ ’ n‡e-

K c~‡e©i A‡a©K L c~‡e©i wØ¸Y
M AcwiewZ©Z _vK‡e N c~‡e©i Pvi¸Y

2. †Kvb avZzi Kvh©v‡cÿK 1.85 eV. m~Pb
Zi½‰`N©¨ KZ?
K 6719 Å L 6715 Å
M 6721 Å N 6722 Å

3. 1Å Zi½‰`‡N©̈ i GKeYx© G· iwk¥i kw³
KZ?
K 2 ´ 10-15 J L 2 ´ 10-16 J
M 2 ´ 10-17 J N 2 ´ 10-18 J

4. GKwU B‡jKUªb 0.99 c †e‡M MwZkxj n‡j
Gi Pjgvb fi KZ? B‡jKUª‡bi wbðj fi
9.1 ´ 10-31 kg|
K 9.1 ´ 10-31 kg L 50.5 ´ 10-31 kg
M 68.2 ´ 10-31 kg N 64.5 ´ 10-31 kg

5. 2 NÈv  c‡i  †Kv‡bv  †ZRw¯Œq  †gŠ‡ji 1
16

Ask Aewkó _v‡K| †gŠjwUi Aa©Rxeb KZ?
K 15 wgwbU L 30 wgwbU
M 45 wgwbU N 1 NÈv

6. g iwk¥i g‡a¨ Av‡Q-
K B‡jKUªb L †cÖvUb
M †dvUb N cwRUªb

7. †iW‡bi Aa©vqy 4 w`b  n‡j  Gi  Aeÿq
aªæeK l = ?
K 0.25 d-1 L 623.7 d-1

M 0.17325 d-1 N 4.5 sec
8. UªvbwR÷‡ii †ÿ‡Î a = 0.98  n‡j b = ?

K 4.9 L 49
M 0.49 N 490

9.
5.6 kW

Si I Ge Wv‡qvW `ywU bx-†fv‡ëR h_vµ‡g
0.7 V Ges 0.3 V †iv‡ai ga¨ ẁ ‡q cÖevwnZ
Zwor cÖevngvÎv KZ?
K 0.47 mA L 0.5 mA
M 1.96 mA N 2.14 mA

10. GKUv KzÛjx‡Z Zwor cÖev‡ni cwieZ©b nvi
30 As-1 n‡j 8 V Zwo”PvjK ej Avweó nq|
KzÛjxi ¯̂Kxq Av‡ek ¸Yv¼ KZ?
K 167 Am L 267 mH
M 367 mH N 467 mH

11. †hŠwMK gvB‡µv‡¯‹vc †K Avwe®‹vi K‡ib?
K wbDUªb L †Kcjvi
M cø̈ v¼ N M¨vwjwjI

12. Amxg  ~̀i‡Z¡  †dvKvwms  Gi  †ÿ‡Î  b‡fv
`~iexÿ‡Yi weea©‡bi gvb wb‡Pi †KvbwU?

K fe

f0
L fe

f0 ( )1 +
D
fe

M f0

fe
N f0

fe ( )1 +
fe

D

13. `kv cv_©K¨ p
2 n‡j c_v cv_©K¨ KZ n‡e?

K
l
2 L l

M
l
4 N

2l
3

14. Zvob †eM I cÖevn Nb‡Z¡i g‡a¨ m¤úK©-

K V =
JA
nei L V =

i
aAe

M V =
J

ne N V =
1

me
15. mgvb †iva wewkó ỳwU Zvgvi Zv‡ii ˆ`N©̈

h_vµ‡g 1 m I 9m| Zvi `ywUi e¨vmv‡a©i
AbycvZ KZ n‡e?
K 1 : 9 L 9 : 1
M 3 : 1 N 1 : 3

 wb‡Pi  DÏxc‡Ki  Av‡jv‡K  16  I  17  bs
cÖ‡kœi DËi `vI :

n

100 V

2 mF 4 mF

6 mF

16. aviK¸‡jv‡K †kÖwY mgev‡q hy³ Ki‡j
Zzj¨ aviKZ¡ KZ n‡e?
K 1

11
mF L 1

12
mF

M 11
12

mF N 12
11

mF

17. avi‡Ki wgkÖ mgevqwU‡K 100 V e¨vUvwi
Øviv hy³ Kiv n‡j †KvbwU NU‡e?
i. Zzj¨ aviKZ¡ n‡e 7.33 mF
ii. †gvU mwÂZ kw³ n‡e 26.65 ´ 10-6 J
iii. mwÂZ Avav‡bi cwigvY n‡e 733 mC

 wb‡Pi †KvbwU mwVK?
K i I ii L ii I iii
M i I iii N i, ii I iii

18. NUbv w`MšÍ e¨vmva© ev †kvqvR©wkì e¨vmva©
wbY©‡qi mgxKiY-

K RS =
2GM

c

L RS =
2GM

R2

M RS =
2GM

c2

N RS =
2GM

R2

19. †j‡Äi m~Î †_‡K Rvbv hvq-
i. Avweó Zwo”PvjK ej
ii. Zwor cÖevn
iii. Zwor cÖev‡ni w`K

 wb‡Pi †KvbwU mwVK?
K i L ii
M i I iii N i, ii I iii

20. c¨vivPz¤̂‡Ki †ÿ‡Î-
i. Kzix we›`y Av‡Q
ii. wnm‡U‡iwmm ag© †bB
iii. †PŠ¤̂K cÖ‡ek¨Zv m > 1

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

21. GKwU BwÄ‡bi Kg©`ÿZv 40% Gi  wb¤œ
Zvcav‡ii ZvcgvÎv 7°C n‡j Dr‡mi
ZvcgvÎv n‡jv-
i. 193.7 °C
ii. 466.7 K
iii. 380.7 °F

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

22. mgAvqZb cÖwµqvq †Kv‡bv e¨e ’̄vq 1  J
Zvckw³ mieivn  Kiv  n‡j  AšÍt ’̄  kw³i
cwieZ©b n‡e-
K 0 J L 1 J
M 2 J N 3 J

23. PviwU †iva hvi cÖ‡Z¨KwUi gvb p Zv‡`i
mgvšÍiv‡j hy³ Ki‡j Zzj¨ †iva x | hw`
Zv‡`i †kÖwY‡Z mshy³ Kiv nq †m‡ÿ‡Î
Zzj¨ †iva KZ n‡e?
K 4x L 4px

M x
4

N 16x

24. wb‡Pi  †Kvb  †jLwPÎwU  Zwor  cÖvej¨  I
~̀i‡Z¡i g‡a¨ m¤úK© wb‡ ©̀k K‡i?

K

E

d
L

E

d

M

E

d
N

E

d
25. Zwor  wØ‡giæi  j¤̂  w`LÛ‡Ki  Dci  †Kvb

we›`y‡Z Zwor wefe KZ?
K ¥ L 2
M 1 N 0

1 N 2 K 3 K 4 N 5 L 6 M 7 M 8 L 9 M 10 L 11 N 12 M 13 M

14 M 15 N 16 N 17 M 18 M 19 M 20 M 21 N 22 L 23 N 24 L 25 N
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8 G·K¬zwmf g‡Wj †U÷ 08 welq †KvW : 1 7 5
mgq : 25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]
1. †Kvb m~‡Îi wfwË K‡i _v‡g©vwgUvi ˆZwi?

K ZvcMwZwe`¨vi 1g m~Î
L ZvcMwZwe`¨vi 2q m~Î
M ZvcMwZwe`¨vi 3q m~Î
N ZvcMwZwe`¨vi k~b¨Zg m~Î

2. GKwU Av`k© M¨v‡mi AvqZb 0.05 m3,
Pv‡c 1 ´ 105 pa ZvcgvÎv 25 °C| Pvc
w ’̄i  †i‡L  M¨vmwU‡K  DËß  Kivq  Gi
AvqZb 0.06 m3 n‡jv| M¨v‡mi P‚ovšÍ
ZvcgvÎv n‡e-
K 298 K L 305.6 K
M 357.6 K N 425.5 K

3. a, b I g iwk¥‡K f‡ii EaŸ©µ‡g Kxfv‡e
mvRv‡bv hvq?
K b ® g ® a L a ® g ® b
M g ® a ® b N g ® b ® a

4. †Kv‡bv cwievnxi Dcv̀ v‡bi Av‡cwÿK †iva
wbf©i K‡i-
i. cwievnxi ˆ`‡N©̈ i Dci
ii. cwievnxi e¨vmv‡a©i Dci
iii. cwievnxi †iv‡ai Dci

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

5. GKwU †ZRw¯Œq †gŠ‡ji Mo Avqy GK eQi
n‡j Gi Aa©vqy KZ n‡e?
K 0.369 eQi L 0.639 eQi
M 0.693 eQi N 0.936 eQi

6. wb‡Pi †Kvb m¤úK© mwVK?
K 1 Hanry = 1 Vs-1 A-1

L 1 Hanry = 1 Tm-2 A-1

M 1 Hanry = 1 Wb A-1

N 1 Hanry = 1 Tm A-1

7. †Kv‡bv ¯̂”Q gva¨‡gi cÖwZmiv¼ 1.5 n‡j
Gi g‡a¨ Av‡jvi ª̀æwZ n‡e-
K 1.5 ´ 108 m s-1

L 2.0 ´ 108 m s-1

M 3.0 ´ 108 m s-1

N 4.5 ´ 108 m s-1

8. p - n Rvsk‡bi wj‡KR cÖevn m„wói Rb¨ `vqx-
K msL¨v jwNô evnK
L msL¨v Mwiô evnK
M Rvskb evav
N Rvskb aviKZ¡

9. †Kv‡bv gva¨‡gi cÖwZmiv¼ wbf©i K‡i
e¨en„Z Av‡jvi-
i. e‡Y©i Ici
ii. Zi½‰`‡N©̈ i Ici
iii. K¤úv‡¼i Ici

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

10. GKwU  meyR  †dvUb  w ’̄i  B‡jKUª‡bi  mv‡_
msNl© Ki‡j msN‡l©i ci †dvUb Kx is
aviY Ki‡e?
K bxj
L jvj
M †e¸bx
N AcwiewZ©Z _vK‡e

11. wb‡Pi †KvbwU †PŠ¤̂K d¬v‡¯‹i GKK?
K †Umjv L I‡qevi
M †fvë N A¨vw¤úqvi

12. †PŠ¤̂K ej †iLvi ag©-
i. Dš§y³ †iLv
ii. ci¯úi‡K †Q` K‡i bv
iii. ci¯ú‡ii Dci cvk¦©Pvc cÖ‡qvM K‡i

 wb‡Pi †KvbwU mwVK?
K i I ii L ii I iii
M i I iii N i, ii I iii

13. †Kvb KYvi wewbg‡qi gva¨‡g Zwor †PŠ¤̂K
ej Kvh©Ki nq?
K †cÖvUb L †evmb
M †dvUb N Møyqb

14. GKwU w`K cwieZ©x cÖevngvÎvi K¤úv¼
25 Hz kxl©gv‡b  †cuŠQv‡Z  Gi  KZ  mgq
jvM‡e?
K 0.04 sec L 0.03 sec
M 0.02 sec N 0.01 sec

15. 104 Vm-1 Zwor‡ÿ‡Î GKwU B‡jKUª‡bi
Z¡iY KZ?
K 1.76 ´ 1016 m s-2

L 1.76 ´ 1015 m s-2

M 1.76 ´ 1014 m s-2

N 5.76 ´ 10+16

16. m~h© kw³ cvq †Kvb cÖwµqv †_‡K?
K wbDwK¬qvi wdkb
L wbDwK¬qvi wdDkb
M k„•Lj wewµqv
N ivmvqwbK cÖwµqv

17. GKwU Zv‡ii ˆ`N©̈  wØ¸Y Ges cȪ ’‡”Q‡`i
†ÿÎdj A‡a©K Ki‡j Gi †iva n‡e-
K A‡a©K
L wØ¸Y
M AcwiewZ©Z _vK‡e
N Pvi¸Y

18. †Kvb Zi½ mgewZ©Z n‡e bv?
K Radiowave L X-ray
M Ultrasound N Microwave

19. wb‡Pi †KvbwU Dgital Signal?

K

V

t

L
V

t

M
V

t

N
V

t
20. ỳwU mgvšÍivj cwievnx Zv‡ii g‡a¨ Zwor

cÖevwnZ n‡j Zvi ỳwU-
i. ci¯úi‡K AvKl©Y K‡i
ii. ci¯úi‡K weKl©Y K‡i
iii. ci¯ú‡ii Øviv cÖfvweZ n‡e bv

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

21. Zwor cÖevn I enb  Kiv L ˆ`‡N©̈ i GKwU
Zvi‡K e„ËvKvi Kiv n‡jv| G e„‡Ëi †K‡›`ª
†PŠ¤̂K †ÿ‡Îi gvb KZ?

K
m0I
rL L

m0I
2rL

M
m0I
2L N

rm0I
L

22. mgevû wcÖR‡gi cÖwZmiv¼ 2 n‡j b~̈ bZg
wePz¨wZ †KvY n‡e-
K 15°
L 29°
M 30°
N 39°

23. Kgb †em KbwdMv‡ikb BbcyU I AvDUcyU
wmMb v̈‡ji g‡a¨ `kv cv_©K¨ KZ?
K 0°
L 45°
M 90°
N 180°

24. `ywU mgvšÍivj cv‡Zi g‡a¨ Zwor †ÿ‡Îi
cÖvej¨  mylg|  GKwU  cvZ  n‡Z  Ab¨wUi
~̀iZ¡  evovi mv‡_ mv‡_ wefe wb‡¤œi  †Kvb

†jLwPÎ Abyhvqx cwieZ©b n‡e?

K

V

d

L

V

d

M

V

d

N

V

d
25. †Kv‡li Zwo”PvjK ej cwigvc Kivi

h‡š¿i bvg-
K M¨vjfv‡bvwgUvi
L wgUvi eªxR
M A¨vwgUvi
N c‡UbwkIwgUvi

1 N 2 M 3 N 4 N 5 M 6 M 7 L 8 K 9 N 10 L 11 L 12 L 13 M

14 N 15 L 16 L 17 N 18 M 19 M 20 K 21 N 22 M 23 K 24 K 25 N
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9 G·K¬zwmf g‡Wj †U÷ 09 welq †KvW : 1 7 5

mgq : 25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. †Kvb ZvcgvÎvq weï× eid, cvwb I Rjxq
ev®ú GKB ZvcgvÎvq mvg¨ve ’̄vq _vK‡Z
cv‡i?
K 0 K L 273 °C
M 273.16 K N 232 K

2. †Kvb c`v‡_© Zvc cÖ‡qvM Ki‡j-
i. Af¨šÍi ’̄ Pvc Kg‡Z cv‡i
ii. ZvcgvÎv evo‡Z cv‡i
iii. Ae ’̄vi cwieZ©b NU‡Z cv‡i

 wb‡Pi †KvbwU mwVK?
K i I ii L ii I iii

M i I iii N i, ii I iii

3. k~b¨ gva¨‡gi †f`b †hvM¨Zv-
K 8.854 ´ 10-12 n - m - c-2

 L 8.854 ´ 10-12 c - m - N-2

M 8.854 ´ 10-12 c2 - N - m-2

 N 8.854 ´ 10-12 c2 - N-1 - m-2

4. c„w_exi e¨vmva© 6500 km, Gi aviKZ¡
KZ?
K Amxg L 614 mF
M 722 mF N 711 F

5. GKwU ev‡j¦i Mv‡q †jLv 220 V, 60 W,

evj¦wUi †iva KZ?
K 806 W L 1320 W
M 3.6 W N 220 W

6. wb‡Pi eZ©bxi A I B cÖv‡šÍi ga¨eZx© Zzj¨
†iva KZ?

1 W 1 W

1 W
2 W

2 W

1 W 1 W

A

B

K 3 W L 3.5 W
M 4.5 W N 6 W

7. †Kv‡li Af¨šÍixY †iva 0.5 W n‡j eZ©bxi
g~j cÖevn gvÎv KZ A¨vw¤úqvi?

1 W 1 W

2 W

1.5 V

K 3 L 1.5
M 1 N 0.67

8. I‡qevi wb‡Pi †KvbwUi GKK?
K †PŠ¤̂K †ÿÎ

 L †PŠ¤^K d¬v·
M †PŠ¤^K cÖ‡ek¨Zv

 N †PŠ¤̂K åvgK
9. XvKvi wePz¨wZ †KvY KZ?

K 310 N L
1°
2  E

M 130 S N
1°
2  W

10. hw` GKwU PvwR©Z e¯‘ Ggb GKwU ¯’v‡bi
ga¨ w`‡q MwZkxj nq †hLv‡b †PŠ¤̂K‡ÿÎ
i‡q‡Q| Zvn‡j e ‘̄wUi Dci †PŠ¤̂Kej
wµqv Ki‡e| GB ej‡K ejv nq-
K j‡iÄ ej

 L nj cÖfve
M Kzj¤̂ ej

 N †KvbwUB bq
11. GKwU UªvÝdg©v‡ii gyL¨KzÐjx‡Z cvKmsL¨v

50, †fv‡ëR 100 V, †MŠYKzÐjxi cvKmsL¨v
200 n‡j †fv‡ëR KZ?
K 400 V L 4000 V
M 25 V N 1000 V

12. †Kvb i‡Oi wePz¨wZ me‡P‡q †ewk?
K meyR L †e¸Yx
M Kgjv N jvj

13. GKwU KvP møv‡ei msKU †KvY 45° n‡j,
KvP Dcv`v‡bi cÖwZmiv¼ n‡e-

K
1
2

L 2

M
3

2 N
2
3

14. GKwU †j‡Ýi ÿgZv + 4D, †jÝwU n‡Z
KZ ~̀‡i e ‘̄ ivL‡j, e ‘̄i A‡a©K AvKv‡ii
cÖwZwe¤̂ m„wó n‡e?
K 25 cm L 50 cm
M 75 cm N 100 cm

15. D”P MwZm¤úbœ B‡j±ª‡bi †kÖvZ Øviv
AvNvZcÖvß jÿ¨e¯‘ n‡Z wbtm„Z iwk¥i
bvg-
K Mvgviwk¥

 L AwZ †e¸wb iwk¥
M Ae‡jvwnZ iwk¥

 N G·-†i
16. Bqs  Gi  wØ-wPi  cixÿv  cÖ̀ k©b  K‡i

Av‡jvi-
K AceZ©b L we”QziY
M mgeZ©b N e¨vwZPvi

17. GKB  MwZ  kw³  m¤úbœ  ỳwU  KYvi  f‡ii
AbycvZ 2:1, G‡`i  wW-eªMwj  Zi½  ˆ`‡N©̈ i
AbycvZ n‡e-
K 2 : 1 L 1 : 2
M 2 : 1 N 1 : 2

18. GKwU m0 w ’̄i fi m¤úbœ KYvi MwZkw³
m0c2 n‡j KYvwUi †eM n‡e (k~b¨  gva¨‡g
Av‡jvi †eM c)
K 0.216 c L 0.433 c
M 0.566 c N 0.707 c

19. cigvYy‡Z n Zg Kÿc‡_ e¨vmva© wb‡Pi
†KvbwU?

K rn =
nh2e0

rme2  L rn =
n2h2e0

rme2

M rn =
h2e0

rme2 N rn =
nh2e0

n2rme2

20. †dvU‡bi w¯úb KZ?
K 0 L 2

M
1
2 N 1

21. 35 Gi  mgZzj¨  evBbvix  msL¨v  wb‡Pi
†KvbwU?
K 110011 L 101011
M 100111 N 100011

22. Wv‡qvW‡K wegyLx evqvm Ki‡j depletion
layer-
K n«vm cvq L GKB _v‡K
M e„w× cvq N wejyß nq

23.

(   )

G‡ÿ‡Î-

K wefe cÖvPxi e„w×
 L wefe cÖvPxi n«vm cvq

M wefe cÖvPxi k~b¨ nq
 N †KvbUvB bq
24. UªvÝwR÷i n‡”Q-

i. P   N    P

ii.

iii.

 wb‡Pi †KvbwU mwVK?
K i I ii L ii I iii
M i I iii N i, ii I iii

25. weM e¨vs msNwVZ n‡qwQj-
K c„w_ex‡Z L gnvKv‡k
M †mŠiRM‡Z N me©Î

1 M 2 N 3 N 4 M 5 K 6 K 7 M 8 L 9 L 10 K 11 M 12 L 13 L

14 M 15 N 16 N 17 N 18 N 19 L 20 N 21 N 22 M 23 K 24 M 25 N
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10 G·K¬zwmf g‡Wj †U÷ 10 welq †KvW : 1 7 5

mgq : 25 wgwbU c`v_©weÁvb wØZxq cÎ eûwbe©vPwb Afxÿv c~Y©gvb : 25
[we. `ª. : mieivnK…Z eûwbe©vPwb Afxÿvi DËic‡Î cÖ‡kœi µwgK b¤‡̂ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg~n n‡Z mwVK/ m‡e©vrK…ó DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤ú~Y© fivU Ki|]

1. GKUv GK cvigvYweK M¨v‡mi w ’̄i AvqZ‡b
†gvjvi Av‡cwÿK Zv‡ci †jLwPÎ-

K

Cv

T
L

Cv

T

M

Cv

T
N

Cv

T
2. GKUv mgvšÍivj cvZ avi‡Ki cÖwZUv

cv‡Zi †ÿÎdj 0.04 m2| cvZØ‡qi
ga¨eZx© `~iZ¡ 0.002 m Ges wefe cv_©K¨
60 V|  avi‡Ki  GKK  AvqZ‡b  mwÂZ
wefe kw³ KZ?
K 3.18 ´ 10-7 J L 2.52 J
M 0.004 J N 251.5 J

3. KzÐjx‡K mvg‡b †i‡L `Ð Pz¤̂K‡K ỳj‡Z
w`‡j mg‡qi mv‡_ KzÐjx‡K Zwor cÖev‡ni
†jLwPÎ n‡e-

K

i

t
L

i

t

M

i

t
N

i

t
4. cvwb I Kv‡Pi cÖwZmiv¼ h_vµ‡g 1.33

Ges 1.52 n‡j,  Kv‡P  Av‡jvi  ª̀æwZ  KZ?
cvwb‡Z Av‡jvi `ªæwZ 2.28 ´ 108 m s-1

K 1.52 ´ 108 m s-1

L 2.61 ´ 108 m s-1

M 2.02 ´ 108 m s-1

N 1.99 ´ 108 m s-1

n Si Ges Ge Wv‡qvW `yBUvi bx-†fv‡ëR
h_vµ‡g 0.7 V Ges 0.3 V

Si Ge

D1 D2 5 K W

+ 12V

 DÏxc‡Ki Av‡jv‡K 5 I 6 bs cÖ‡kœ DËi
`vI :

5. 5 KW-Gi ga¨ ẁ ‡q KZ Zwor cÖevn hv‡e?
K 1.96 mA L 2.2 mA
M 4.54 mA N 0

6. Ge †K Dëv K‡i jvMv‡j wecixZ †SuvK
cÖvß nq| ZLb eZ©bx w`‡q KZ cÖevn P‡j?
K 1.96 mA L 2.2 mA
M 0 N 1 mA

7. GKwU UªvbwR÷v‡ii †ÿ‡Î a = 0.95 Ges
IB = 1 mA n‡j b-Gi gvb KZ?
K 0.99 L 0.95
M 19 N 0.98

8. K¤úUb wµqvq †dvU‡bi Zi½ ˆ`N©̈
B‡jKUª‡bi mv‡_ msN‡l©i c‡i †e‡o hvq
†Kb?
K msN‡l© †dvU‡bi K¤úv¼ e„w× cvq
L msN‡l© †dvU‡bi kw³ e„w× cvq
M msN‡l© †dvU‡bi kw³ n«vm cvq
N msN‡l© †dvU‡bi †eM K‡g hvq

9. Av‡jvK Zwor wµqvi ˆewkó¨ n‡jv-
i. d‡Uv Kv‡i›U Av‡jvi ZxeªZv evo‡j

†e‡o hvq
ii. wbM©Z B‡jKUª‡bi m‡e©v”P MwZkw³ AvcwZZ

Av‡jvi K¤úv‡¼i Dci wbf©i K‡i
iii. wewfbœ avZzi m~Pb K¤úv¼ wfbœ

 wb‡Pi †KvbwU mwVK?
K i I ii L ii I iii
M i N i, ii I iii

n

evj¦

10. Dc‡ii eZ©bxUv †Kvb jwRK †MU‡K eySvq?
K OR L NOT
M NOR N AND

11. Av‡jvK Zwor wµqvq †Kv‡bv GKUv
B‡jKUª‡bi m‡e©v”P MwZkw³ Tmax Gi
mv‡_ AvcwZZ Av‡jvi K¤úv¼ (g) Gi
m¤úK© †`Lvq-

K

Tmax

g

L

Tmax

g

M

Tmax

g

N

Tmax

gg0

12. †Kvb c`v‡_©i Kvh© A‡cÿK 1.85 eV n‡j
Gi m~Pb K¤úv¼ KZ?
K 3 ´ 1014 Hz L 4.46 ´ 1014 Hz
M 4 ´ 1013 Hz N 3 ´ 1024 Hz

13. †hme bÿ‡Îi  fi wZb †mŠi fi A‡cÿv
†ewk Zv‡`i Rxeb Pµ Kxfv‡e †kl nq?
K wbDUªb Zviv wn‡m‡e
L mv`v evgb Zviv wn‡m‡e
M K…ò MnŸi wn‡m‡e
N jvj `vbe Zviv wn‡m‡e

14. gnvwek¦ m¤úÖmvi‡Yi nvej m~Î n‡jv-
K H = vd2 L H = vd
M V = Hd N V = Hd2

15. 1 MPC = KZ?
K 3.08 ´ 1019 km L 1.8 ´ 108 km
M 72 Kms-1 N 1.16 ´ 1026 km

16. m
m1 m1m1

m m2

 Dc‡ii wPÎØq n‡Z †KvbUv mwVK?
K m1 < m1 L m < m2

M m = m1 N m = m2

17.

I
 Dc‡ii wPÎwU wb‡Pi †KvbwUi †ÿ‡Î cÖ‡hvR¨?

K e¨wZPvi L AceZ©b
M AceZ©b †MÖwUs N mgeZ©b

18. GKwU Kv‡b©v P‡µ G›Uªwci cwieZ©b-

K k~b¨ L
Q1 - Q2

T1 - T2

M k~b¨ n‡Z †QvU N k~b¨ n‡Z eo
19. AwZcwievnx cwievnxi †P‡q †ewk myk„•Lj

hw` AwZ cwievnxi GbUªwU Ss Ges cwievnxi
GbUªwc Sn nq Z‡e †KvbwU mwVK?
K Ss = Sn L Ss > Sn

M Ss < Sn N Ss ³ Sn

20. M¨v‡mi iæ×Zvcxq ms‡KvP‡bi mgq 350 J
KvR  m¤úvw`Z  n‡e|  D³  e¨emvq  AšÍt ’̄
kw³i cwieZ©v‡bi gvb KZ n‡e?
K 50 J L - 150 J
M 350 J N - 350 J

21. wb‡¤œi eZ©bx wPÎwU n‡Z 2 W †ivaK  Gi
wfZi w`‡q cÖevwnZ Kv‡i›U Gi gvb n‡e-

10 W 20 V

2 W

5 W
10 V

K OA L 2A M 3A N 4A
22. GKwU 220 V wnUvi 110 V jvB‡b e¨envi

Kiv n‡j Gi Øviv Drcbœ Zvc n‡e-
K A‡a©K L wØ¸Y
M GK PZz_v©sk N Pvi¸Y

23. kv›U mivmwi e¨envi Kiv hvq-
i. A¨vwgUvi-G ii. M¨vjfv‡bvwgUvi-G
iii. †fvëwgUvi-G

 wb‡Pi †KvbwU mwVK?
K i I ii L i I iii
M ii I iii N i, ii I iii

24. wb‡Pi wewµqv n‡Z X Gi gvb KZ?
9
4Be + 4

2He ¾® 12
6 C + X

K B‡jKUªb L †cÖvUb
M wbDUªb N †dvUb

25. nvB‡Wªv‡Rb cigvYyi B‡jKUª‡bi me©wb¤œ
Kÿxq †KŠwYK fi‡eM KZ?
K h L h/l
M h/p N h/2p

1 L 2 K 3 N 4 N 5 K 6 M 7 M 8 M 9 N 10 K 11 N 12 L 13 M

14 M 15 K 16 M 17 L 18 K 19 M 20 N 21 K 22 M 23 K 24 M 25 N
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 GBPGmwm cixÿvi cÖkœcÎ I DËigvjv 1 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

cÖ_g I wØZxq cÎ 
 
 

 
 

WvDb‡jvW Ki‡Z 
QR Code wU 
¯‹¨vb K‡iv 

 
 

AwaK Abykxj‡bi Rb¨ †evW© cÖkœcÎ I DËigvjv 
 

  
ch©vqµ‡g Avc‡jvW n‡e... 



2  HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ MADE EASY to TEST PAPERS 

 

c`v_©weÁvb cÖ_g cÎ 
 

 AwaKZi Abykxj‡bi Rb¨ QR Code ¯‹¨vbwfwËK  

GBPGmwm cixÿvi cÖkœcÎ I DËigvjv : m„Rbkxj 
 

 

 
†f±i Aa¨vq 02 

 
 

cÖkœ 93  ivRkvnx †evW© 2021  cÖkœ 1 

A = 4


i + 2


j  


k; 


B = 


i  2


j  


k; 


C = 4


i  2


j + 


k 

K. Ae¯’vb †f±‡ii msÁv `vI| 1 
L. ÁAvqZ GKK †f±‡ii w`K wbw`©ó n‡jI GKK †f±‡ii 

w`K wbw ©̀ó bqÓ e¨vL¨v Ki| 2 

M. 

C eivei 


B Gi j¤̂ Awf‡ÿc wbY©q Ki| 3 

N. |

A  


B| > |


B  


C| > |


A  


C|; mwVK/mwVK bq hvPvB Ki| 4 

  93bs cÖ‡kœi DËi   
 K  cÖm½ KvVv‡gvi g~j we› ỳi mv‡c‡ÿ †h †f±i w`‡q †Kv‡bv 
we›`yi Ae ’̄vb wb‡`©k Kiv nq Zv‡K Ae ’̄vb †f±i e‡j| 

 L  AvqZ GKK †f±i n‡”Q wÎgvwÎK ¯’vbv¼ e¨e ’̄vq X, Y, I Z 

wZbwU Aÿ eivei wZbwU GKK †f±i 

i, 


j I 


k| †h‡nZz X, Y I Z 

Aÿ wZbwU wbw`©ó ZvB AvqZ GKK †f±‡ii w`KI wbw ©̀ó| 
Aciw`‡K GKK †f±‡ii w`K †Kv‡bv wbw`©ó †f±‡ii w`‡K nq| 
A_©vr, †Kv‡bv †f±‡ii w`K †hB w`‡K H †f±‡ii GKK †f±‡ii 
w`K †mB w`‡K nq| †h‡nZz †f±‡ii w`K wbw`©ó bq ZvB GKK 
†f±‡ii w`KI wbw ©̀ó bq| AZGe ejv hvq ÁAvqZ GKK 
†f±‡ii w`K wbw ©̀ó n‡jI GKK †f±‡ii w`K wbw`©ó bq|Ó 

 M  

C eivei 


B Gi j¤̂ Awf‡ÿc n‡”Q B cos 

 †hLv‡b  = 

B I 


C Gi ga¨eZx© †KvY| 

Avgiv Rvwb,  

GLv‡b, 

C = 4


i  2


j + 


k 


B = 


i  2


j  


k 

 

B . 


C = BC cos  

ev, B cos  = 


B . 


C

C  

  = 
BxCx + ByCy + BzCz

Cx
2 + Cy

2 + Cz
2  

 

B cos 



B

C
 

  = 
4  1 + ( 2)  ( 2) + 1  ( 1)

42 + ( 2)2 + 12
  

  = 
7

21
 

 B cos  = 
7

21
 

AZGe, DÏxcK Abymv‡i 

C eivei 


B Gi j¤̂ Awf‡ÿc 7

21
. 

 N  GLb, 

 

A  


B = 4


i + 2


j  


k  (


i  2


j  


k) 

  = 4

i + 2


j  


k  


i + 2


j + 


k 

  = 3

i + 4


j 

 |

A  


B| = 32 + 42 = 5 

GLv‡b, 

A = 4


i + 2


j  


k 


B = 


i  2


j  


k 


C = 4


i  2


j + 


k 

Avevi, 

B  


C = (


i  2


j  


k)  (4


i  2


j + 


k) 

 = 

i  2


j  


k  4


i + 2


j  


k  

 =  3

i  2


k 

|

B  


C| = ( 3)2 + ( 2)2 = 13 

Ges 

A  


C = (4


i + 2


j  


k)  (4


i  2


j + 


k) 

 = 4

i + 2


j  


k  4


i + 2


j  


k 

 = 4

j  2


k 

 |

A  


C| = 42 + ( 2)2 = 20 

myZivs Dc‡ii MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q, 

 |

A  


B| > |


A  


C| > |


B  


C| 

AZGe, |

A  


B| > |


B  


C| > |


A  


C| mwVK bq| 

cÖkœ 94  h‡kvi †evW© 2021  cÖkœ 1 

iweb‡`i evwoi mvg‡b 1000 m cÖk Í̄ GKwU b`x †mÖvZtw̄ b̂x cÖevwnZ| 
evwoi †mvRvmywR b`xi wVK Aci cv‡o Zvi K‡jR| GKẁ b mKv‡j 
†m K¬vm ïiæ nIqvi wVK 10 wgwbU c~‡e© †mÖv‡Zi †e‡Mi mv‡_ 120 
†Kv‡Y 10 km h1 †e‡Mi GKwU †bŠKvq K‡j‡Ri D‡Ï‡k¨ iIbv w`‡jv 
Ges †mvRv Aci cv‡o wM‡q K‡j‡R †cŠuQv‡jv| [b`xi cvo n‡Z 
K‡j‡Ri ~̀iZ¡ bMY¨ we‡ePbv Ki‡Z n‡e] 
K. Ae¯’vb †f±i Kx? 1 
L. †bŠKvi ¸Y Uvbvi mgq A‡bK j¤v̂ `wo e¨env‡ii myweav 

e¨vL¨v Ki| 2 
M. DÏxcK Abymv‡i b`x‡Z †mÖv‡Zi †eM KZ? 3 
N. iweb wK h_vmg‡q K¬v‡m Dcw ’̄Z n‡Z cvi‡e? MvwYwZK 

we‡kølYc~e©K gZvgZ `vI| 4 

  94bs cÖ‡kœi DËi   
 K  cÖm½ KvVv‡gvi g~j we› ỳi mv‡c‡ÿ †h †f±i w`‡q †Kv‡bv 
we›`yi Ae ’̄vb wb‡`©k Kiv nq ZvB Ae¯’vb †f±i| 



 GBPGmwm cixÿvi cÖkœcÎ I DËigvjv 3 

 

 L  Avgiv Rvwb, †bŠKvi ¸Y Uvbvi †ÿ‡Î cÖhy³ e‡ji Abyf‚wgK 
Dcvs‡ki Rb¨ †bŠKv MwZ cÖvß nq| A_©vr cÖhy³ ej F Ges †KvY 
 n‡j, F cos  e‡ji Rb¨ †bŠKv MwZcÖvß nq| GLb  Gi gvb 
hZ Kg n‡e F cos  Gi gvb ZZ †ewk n‡e A_©vr iwki ˆ`N©̈  hZ 
†ewk n‡e F cos  Gi gvb ZZ †ewk n‡e| myZivs iwki ˆ`N©̈  e„w× 
K‡i †bŠKvi MwZ e„w× Kiv hvq| G Kvi‡Y †bŠKvi ¸Y Uvbvi mgq 
A‡bK j¤v̂ `wo e¨envi myweavRbK| 

 F sin 


F cos 

F

 
 M  awi, †mÖv‡Zi †eM = u 

DÏxcK Abymv‡i iweb †mvRvmywR 
Icv‡i †cŠu‡Q‡Q| myZivs, †bŠKv I 
†mÖv‡Zi jwä †eM †mÖv‡Zi mv‡_ 
j¤f̂v‡e wµqvkxj|  

GLv‡b, 
†bŠKvi †eM, v = 10 km h1 
†mÖv‡Zi mv‡_ †bŠKvi †e‡Mi 
†KvY,  = 120 

myZivs, tan 90 = 
v sin 

u + v cos  

ev, 1
0 = 

v sin 
u + v cos  

ev, u =  v cos  =  10 km h1  cos 120 
 u = 5 km h1 

 

120

v 

u  

AZGe, DÏxcK Abymv‡i b`x‡Z †mÖv‡Zi †eM 5 km h1. 

 N  DÏxcK Abymv‡i wPÎwU ùvovq 

 

120

v 

60

vy = v sin 60

 
Dc‡ii wPÎvbymv‡i 

GLv‡b, 
†bŠKvi †eM, v = 10 km h1 

†mÖv‡Zi mv‡_ †bŠKvi †e‡Mi 
†KvY,  = 120 

b`xi cȪ ’, x = 1000 m = 1 km 

b`xi cȪ ’ eivei †bŠKvi †e‡Mi Dcvsk, 
 vy = v sin 60 
  = 10 km h1  sin 60 
  = 5 3 km h1 
myZivs b`x cvi n‡Z iwe‡bi cÖ‡qvRbxq mgq, 

 t = 
x
vy

  

  = 
1 km

5 3 km h1  

  = 
3

15  h = 6.93 min 

Dc‡ii MvwYwZK we‡køl‡Y †`Lv hv‡”Q t < 10 min 

AZGe, iweb h_v mg‡q K¬v‡m Dcw¯’Z n‡Z cvi‡e| 

cÖkœ 95  PÆMÖvg †evW© 2021   cÖkœ 2 

kvšÍ GKwU K‡j‡Ri QvÎ| Zvi evwoi cvk w`‡q 1 km cÖk Í̄ GKwU 
b`x cÖevwnZ| evwoi †mvRvmywR Aci cv‡o Zvi K‡jR| GKw`b 
mKv‡j †m K¬vm ïiæ nIqvi 5 wgwbU c~‡e© †mÖv‡Zi mv‡_ 120 †Kv‡Y 
12 km h1 †e‡M GKwU †bŠKvq K‡j‡Ri D‡Ï‡k¨ iIbv n‡jv| 

K. w¯úÖs aªæeK Kx? 1 
L. evwji Dci w`‡q nuvUv Kómva¨ †Kb?Ó 2 
M. b`x‡Z †mÖv‡Zi †eM wbY©q Ki| 3 
N. kvšÍ wK h_vmg‡q K¬v‡m Dcw ’̄Z n‡Z cvi‡e? MvwYwZKfv‡e 

we‡kølY Ki| 4 

  95bs cÖ‡kœi DËi   
 K  †Kv‡bv w¯úÖs-Gi gy³ cÖv‡šÍi GKK miY NUv‡j w¯úÖswU mi‡Yi 
wecixZ w`‡K †h ej cÖ‡qvM K‡i ZvB H w¯úÖs-Gi w¯úÖs aªæeK| 

 L  †Kv‡bv †jvK hLb w ’̄ifv‡e ùvwo‡q _vK‡eb ZZÿY f‚wgI 
mgvb e‡j †jvKwUi cv‡q Lvov Dc‡ii w`‡K ej cÖ‡qvM Ki‡e| 
f‚wgi ej n‡jv cÖwZwµqv| G Ae¯’vq wµqv I cÖwZwµqv ej 
ci¯ú‡ii mgvb I wecixZ n‡e| wKš‘ evwji Dc‡i nuvUv 
AmyweavRbK| evwj mgvb I wecixZ cÖwZwµqv w`‡jI Giƒc NUvi 
KviY evwjKYv I cvwbi AvšÍtAvbweK ej KwVb f‚wgi Zzjbvq 
A‡bK Kg nq| †jv‡Ki IRb evwj I cvwbi Dci wµqv Kivq evwj 
I cvwb ’̄vbPz¨Z n‡q AvšÍtAvbweK e¨eavb e„w× K‡i d‡j †jvKwU 
wb‡Pi w`‡K bvg‡Z _v‡Kb| GRb¨ evwji Dc‡i nuvUv Kómva¨| 

 M  DÏxcK Abymv‡i, †bŠKv †mvRvmywR Icv‡i †cŠuQvq| myZivs 
jwä †mÖv‡Zi †e‡Mi mv‡_ j¤^ 

 tan 90 = 
v sin 

u + v cos  

ev, 1
0 = 

v sin 120
u + v cos 120 

ev, u =  v cos 120 

GLv‡b, 
†bŠKvi †eM, v = 12 km h1 
†mÖv‡Zi mv‡_ †bŠKvi †e‡Mi 
†KvY,  = 120 
awi, †mÖv‡Zi †eM, = u 

 =  12 km h1   
 1
2  = 6 km h1 

AZGe, b`x‡Z †mÖv‡Zi †eM 6 km h1. 

 N  DÏxcK Abymv‡i wPÎwU ùvovq, 

 

120

v

60

vy = v sin 60

 
GLv‡b, †bŠKvi †eM, v = 12 km h1 
 †mÖv‡Zi mv‡_ †bŠKvi †e‡Mi †KvY,  = 120 
 b`xi cȪ ’, x = 1 km 
b`xi cȪ ’ eivei †bŠKvi †e‡Mi Dcvsk, 
 vy = v sin 60 

  = 12 km h1  
3

2  

  = 6 3 km h1 

 b`x cvi n‡Z kvšÍi cÖ‡qvRbxq mgq, 

 t = 
x
vy

  

  = 
1 km

6 3 km h1  

  = 
3

18  h = 5.77 min 

t > 5 min 
AZGe, kvšÍ h_vmg‡q K¬v‡m Dcw ’̄Z n‡Z cvi‡e bv| 



4  HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ MADE EASY to TEST PAPERS 

 

cÖkœ 96  wm‡jU †evW© 2021   cÖkœ 7 

m = (10 kg) f‡ii GKwU e¯‘i Dci GKB mg‡q PviwU ej wµqv 
Ki‡Q, hv 1bs wP‡Î †`Lv‡bv n‡jv 

 

2 N

10 Nm2 N

8 N
8 N

2 N

2 N

10 Nm

DtDt

c~e©c~e©

a = 1 m s2

36.87

 
 wPÎ-1 wPÎ-2 

K. UK© Kx? 1 
L. Nl©Y ej GKwU AmsiÿYkxj ej e¨vL¨v Ki| 2 
M. 1bs wP‡Î e ‘̄wUi Dci wµqvkxj wbU e‡ji gvb KZ? 3 
N. 1bs wP‡Îi Av‡jv‡K 2bs wP‡Îi mwVKZv hvPvB Ki| 4 

  96bs cÖ‡kœi DËi   
 K  †Kv‡bv „̀p e ‘̄i Dci ej cÖhy³ n‡j e¯‘wUi g‡a¨ †Kv‡bv 
wbw ©̀ó we›`y ev A‡ÿi mv‡c‡ÿ Nyievi †h cÖeYZv m„wó nq ZvB 
e‡ji åvgK ev UK©| 

 L  †h e‡ji weiæ‡× Kiv Kv‡Ri cybiæ×vi m¤¢e bq Zv‡K 
AmsiÿYkxj ej e‡j| †Kv‡bv e¯‘‡K GKwU gm„Y Z‡ji Dci 
w`‡q †U‡b wb‡q hvIqvi mgq Nl©Y e‡ji weiæ‡× KvR Ki‡Z nq| 
Agm„Y ZjwU Abyf‚wgK n‡j GB K…ZKvR e ‘̄wUi g‡a¨ 
w¯’wZkw³iƒ‡c mwÂZ nq bv Ges e¯‘wUI †Kv‡bv KvR Kivi mvg_©̈  
jvf K‡i bv| e ‘̄wU‡K Zvi cÖv_wgK Ae ’̄v‡b wdwi‡q Avbvi mgq 
Avevi Nl©Y e‡ji weiæ‡× KvR Ki‡Z nq|  
myZivs, Nl©Y e‡ji weiæ‡× K…ZKv‡Ri cybiæ×vi m¤¢e bq| ZvB 
Nl©Y ej AmsiÿYkxj ej| 

 M   

8 N

6 N

8 N

2 N

2 N

10 Nm

DtDt

c~e©c~e© R

 
wPÎ-1 

DÏxcK Abymv‡i, 
 DËi w`‡K wbU ej, P = 8N  2N = 6 N 
 c~e©w`‡K wbU ej, Q = 10 N  2N = 8 N 

GLb, jwä e‡ji gvb, 
 R = (6 N)2 + (8 N)2 + 2  6 N  8 N  cos 90 
  = 100 N2 
 R = 10 N 

DËi I c~e© w`‡Ki 
ga¨eZx© †KvY,  = 90 

AZGe, 1bs wP‡Î e ‘̄wUi Dci wµqvkxj wbU e‡ji gvb 10 N. 
 

 N  ÔMÕ n‡Z cvB, jwä ej, R = 10 N 

awi, jwä ej c~e© w`‡Ki mv‡_  †Kv‡Y 
wµqvkxj| 
Avgiv Rvwb, 

 

Q = 8 N 

P = 6 N
Dt

c~e©

R 

 

 tan  = 
P sin 

Q + P cos  

  = 
6 N  sin 90

8 N + 6 N  cos 90 

ev, tan  = 
6
8 

  = 36.87 

GLv‡b, 
DËi w`‡K wbU ej, P = 6 N 

c~e© w`‡K wbU ej, Q = 8 N 

DËi I c~e© w`‡Ki ga¨eZx© 
†KvY,  = 90 
e¯‘i fi, m = 10 kg 

GLb, e ‘̄wUi wbU Z¡iY, 

 a = 
R
m 

  = 
10 N
10 kg  

  = 1 m s2 
A_©vr, DÏxc‡Ki e ‘̄wU c~e©w`‡Ki mv‡_ 36.87 †Kv‡Y 1 m s2 
Z¡i‡Y MwZcÖvß n‡e| 
AZGe, DÏxc‡Ki 1bs wP‡Îi Av‡jv‡K 2bs wPÎ mwVK| 

cÖkœ 97  ewikvj †evW© 2021   cÖkœ 2 

wb‡Pi DÏxcKwU jÿ Ki †hLv‡b wÎgvwÎK ¯’vbv¼ e¨e ’̄vq 
A(3, 3, 1) Ges B (4,  5, 1) ỳwU we›`y| 

 

X

B (4,  5, 1) 

A (3, 3, 1)

O

Y

Z  
K. miY †f±i Kx? 1 
L. `ywU †f±‡ii †f±i ¸Yb wewbgq m~Î †g‡b P‡j bv e¨vL¨v 

Ki| 2 

M. 

AB Gi mgvšÍivj GKwU GKK †f±i wbY©q Ki| 3 

N. O, A I B we›`ymg~‡ni ms‡hv‡M MwVZ wÎfzRwU GKwU 
mg‡KvYx wÎfzR wK-bv MvwYwZK we‡kølYc~e©K †Zvgvi 
gZvgZ `vI| 4 

  97bs cÖ‡kœi DËi   

 K  †Kv‡bv KYvi Ae ’̄vb †f±‡ii cwieZ©bB Zvi miY †f±i| 

 L  †f±i ¸Yb wewbgq m~Î †g‡b P‡j bv| KviY G‡ÿ‡Î 
¸Yd‡ji gvb mgvb n‡jI w`K wecixZgyLx n‡q _v‡K| 

e¨vL¨v : g‡b Kwi, 

P I 


Q ỳwU †f±i ivwk Ges G‡`i ga¨eZx© 

†KvY | 

GLb, 

P I 


Q †f±i ỳwUi µm ¸Yb, 

 

P  


Q = n PQ sin  ........... (1) 

[GLv‡b, n GKwU GKK †f±i hv 

R Gi w`K wb‡`©k K‡i]  

 


Q 


P 

 P
 

 Q
 

 
Q 


P 

 Q
 

  P
 

 

Ges 

Q  


P = n PQ sin () =  n PQ sin  

 

Q  


P =  n PQ sin  ............. (2) 

(1) I (2) bs mgxKiY n‡Z cvB, 

 

P  


Q =  


Q  


P 

 

P  


Q  


Q  


P 

A_©vr, †f±i ¸Yb wewbgq m~Î †g‡b P‡j bv| 
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 M  DÏxcK Abymv‡i, 

 A we› ỳi Ae¯’vb †f±i, 

OA = 3


i + 3


j + 


k 

 B we› ỳi Ae ’̄vb †f±i, 

OB = 4


i  5


j + 


k 

GLb, 

AB = 


OB  


OA  

 = 4

i  5


j + 


k  (3


i + 3


j + 


k) 

 = 4

i  5


j + 


k  3


i  3


j  


k 

 = 

i  8


j 


AB Gi mgvšÍivj GKK †f±i, 

 

a = 


AB

|

AB|

  

  = 


i  8 


j

12 + ( 8)2
  

  = 


i  8


j

65
 = 

1

65
 (

i  8


j) 

AZGe, 

AB Gi mgvšÍivj GKwU GKK †f±i 1

65
 (

i  8


j). 

 N  ÔMÕ n‡Z cvB, 

AB = 


i  8


j 

 

OA = 3


i + 3


j + 


k 

 

OB = 4


i  5


j + 


k 


AB †f±‡ii gvb, |


AB| = 12 + ( 8)2 = 65 


OA †f±‡ii gvb, |


OA| = 32 + 32 + 12 = 19 


OB †f±‡ii gvb, |


OB| = 42 + ( 5)2 + 12 = 42 

GLb, |

AB|2 = 65, |


OA|2 = 19 Ges |


OB|2 = 42 

†`Lv hv‡”Q, |

OA|2 + |


OB|2  |


AB|2 

AZGe, O, A I B we›`ymg~‡ni ms‡hv‡M MwVZ wÎfzRwU GKwU 
mg‡KvYx wÎfzR bq| 

cÖkœ 98  w`bvRcyi †evW© 2021   cÖkœ 3 

 

A


B

X
Y

X

Y

 = 60

O
 

wP‡Î |

A| = 5 N I |


B| = 8 N 

K. UK© Kx? 1 
L. †gNjv ivZ A‡cÿv †gNnxb iv‡Z †ewk wkwki R‡g †Kb? 2 
M. †f±i ỳwUi jwä wbY©q Ki| 3 

N. (

A  


B) †f±iwU X A‡ÿi mv‡_ KZ †KvY Drcbœ K‡i? 

cÖ‡qvRbxq wPÎmn e¨vL¨v Ki| 4 

  98bs cÖ‡kœi DËi   
 K  †Kv‡bv „̀p e ‘̄i Dci ej cÖhy³ n‡j e¯‘wUi g‡a¨ †Kv‡bv 
wbw ©̀ó we›`y ev A‡ÿi mv‡c‡ÿ Nyievi †h cÖeYZv m„wó nq ZvB 
e‡ji åvgK ev UK©| 

 L  Avgiv Rvwb b`x-bvjv, Lvjwej, mvMi-mgy ª̀, Rjvkq BZ¨vw` 
n‡Z cvwb me mgq ev®úvq‡bi d‡j Rjxq ev‡®ú cwiYZ nq Ges 
evqygø†j wg‡k hvq| w`‡bi †ejvq m~‡h©i Zv‡c f‚c„ô msjMœ evZvm 
Mig _v‡K Ges Rjxq ev®ú Øviv Am¤ú„³ _v‡K| †gNnxb ivwÎ‡Z 
f‚c„ô Zvc wewKiY K‡i VvÐv n‡Z _v‡K Ges cwi‡k‡l Ggb GKwU 
ZvcgvÎvq DcbxZ nq hLb evZvm Rjxq ev®ú Øviv m¤ú„³ nq Ges 
Rjxq ev®ú Nbxf‚Z n‡q wkwki R‡g| wKš‘ AvKvk †gNv”Qbœ _vK‡j 
f‚c„ô Zvc wewKiY K‡i VvÐv n‡Z cv‡i bv| KviY †gN Zvcwe‡ivax 
c`v_© e‡j f‚c„ô n‡Z wewKiYRwbZ Kvi‡Y Zvc cwievwnZ n‡Z 
cv‡i bv| d‡j f‚c„ô VvÐv nq bv Ges wkwki R‡g bv| 

 M  †`Iqv Av‡Q, | 

A | = 5 N ; | 


B | = 8 N 


A I 


B †f±iØ‡qi ga¨eZ©x †KvY,  = 60 

jwäi gvb, 

 |

R| = |


A|2 + |


B|2 + 2 |


A| |


B| cos  

 = (5 N)2 + (8 N)2 + 2  5 N  8 N  cos 60 
 = 129 N 

awi, jwä 

A Gi mv‡_  †Kv‡Y wµqvkxj 

 tan  = 
|

B| sin 

|

A| + |


B| cos 

 

ev, tan  = 
8 sin 60

5 + 8 cos 60  

ev, tan  = 
4 3

9  

  = 37.6 

AZGe, jwäi gvb 129 N hv 

A Gi mv‡_ 37.6 †Kv‡Y wµqvkxj| 

 N  †`Iqv Av‡Q, |

A| = 5 N ; |


B| = 8 N 

 DÏxcK Abymv‡i, 

Ax = A cos 30 = 5 cos 30 N = 
5 3

2  N 

Ges Ay = A sin 30 = 5 N  
1
2 = 

5
2 N 

 

A 


B 

X

Y

30

 = 60

 

myZivs 

A = 



5 3

2  

i + 

5
2 


j  N Ges 


B = 8 


j N 

 

A  


B = 

5 3
2


i + 

5
2


j  8


j = 

5 3
2


i  

11
2


j 


A  


B †f±iwU X A‡ÿi mv‡_  †KvY Drcbœ Ki‡j, 

 (

A  


B) . 


i = |


A  


B|  1  cos  

ev, cos  = 
(

A  


B) . 


i

|

A  


B|  1

  

  = 

5 3
2   1 +  

 11
2   0





5 3

2

2

 +  
 11

2

2
 = 

5 3
2
7  

ev,  = cos1 



5 3

14  = 51.79 

AZGe, 

A  


B †f±iwU X A‡ÿi mv‡_ 51.79 †KvY Drcbœ K‡i| 



6  HSC m„Rbkxj c`v_©weÁvb cÖ_g cÎ MADE EASY to TEST PAPERS 

 

cÖkœ 99  ivRkvnx †evW© 2019   cÖkœ 1 

30 †Kv‡Y AvbZ GKwU cvnv‡oi Xvj †e‡q 72 km/h mg‡e‡M 
GKwU evm Dc‡i DV‡Q| Ggb mgq nVvr e„wó 6 m/s mg‡e‡M 
Lvov wb‡P co‡Z ïiæ Kij| e„wó hLb cÖvq †kl ZLb 
Abyf‚wgKfv‡e evqycÖevn ïiæ n‡jv| 
K. wecÖZxc †f±i Kv‡K e‡j? 1 
L. ỳwU †f±i ivwki †hvMdj I we‡qvMd‡ji gvb mgvb e¨vL¨v 

Ki| 2 
M. ïiæ‡Z evmPvjK KZ †Kv‡Y e„wó co‡Z †`L‡e wbY©q Ki| 3 
N. evqycÖev‡ni `iæY evmPvjK Lvov wb‡Pi w`‡K GKB †e‡M 

e„wó co‡Z †`L‡j evqy cÖev‡ni cÖK…Z gvb I w`K 
MvwYwZKfv‡e we‡kølY Ki| 4 

  99bs cÖ‡kœi DËi   
 K  ỳwU mgvšÍivj †f±‡ii GKwUi gvb AciwUi wecÖZxc n‡j 
Zv‡`i‡K wecÖZxc †f±i e‡j| 

 L  g‡b Kwi, ỳwU †f±i ivwk 

A I 


B| G‡`i †hvMdj I 

we‡qvMdj mgvb n‡j, 

 | 

A + 


B | = | 


A  


B | 

ev, A2 + B2 + 2AB cos  = A2 + B2 + 2AB cos (180  ) 

ev, 2 AB cos  =  2 AB cos  

ev, 4 AB cos  = 0 

ev, cos  = 0  

   = 90 
AZGe, `ywU †f±i hLb ci¯úi j¤f̂v‡e wµqv K‡i ZLb Zv‡`i 
†hvMdj I we‡qvMd‡ji gvb mgvb nq| 

 M  GLv‡b, ev‡mi †eM, v = 72 km h1 

 = 
72  1000

3600  m s1 

 = 20 m s1 
e„wói †eM, u = 6 m s1  

 = 60 
Avgiv Rvwb, 

 tan  = 
u sin 

v + u cos   

  = 
6 sin 60

20 + 6 cos 60 = 0.226 

 

30 

20 m s1 
 

 
 = 60 

R 
u 

 

  = 12.73 
AZGe, ïiæ‡Z evmPvjK Zvi Pjvi Awfgy‡Li mv‡_ 12.73 
†Kv‡Y A_©vr, Djø‡¤î mv‡_ (60  12.73) ev 47.27 †Kv‡Y e„wó 
co‡Z †`L‡e| 

 N  ÔMÕ Abymv‡i, ev‡mi MwZi mv‡c‡ÿ e„wói Av‡cwÿK †eM R 
Ges Djø‡¤î mv‡_ Av‡cwÿK †e‡Mi w`K, 

  = 47.27 

 R = 202 + 62 + 2  20  6 cos 60 m s1  
  = 23.58 m s1 

myZivs, ÔMÕ †Z evmPvjK 23.58 m s1 †e‡M e„wó co‡Z †`L‡e| 

Avevi, hLb evqycÖevn ïiæ nq ZLb 
bZzb jwä †e‡Mi w`K Djø‡¤î mv‡_ 
0 nq, A_©vr evqy cÖev‡ni w`‡Ki 
mv‡_ j¤̂fv‡e Lvov wb‡Pi w`‡K| 
GLv‡b, R n‡jv evqy cÖev‡ni `iæb 

 
R 


v 


R


v 

 
 

 
evm Gi mv‡c‡ÿ e„wói cwiewZ©Z Av‡cwÿK †eM| 
cÖkœg‡Z, 

 tan 90 = 
R sin 

v + R cos  

ev, v = R cos  = 
R sin 
tan 90  = 0 

ev, v + 23.58  cos (137.27) = 0 

 v = 17.32 ms1 

GLv‡b, evqy cÖev‡ni w`K,  
 = (90 + )  
 = 90 + 47.27  
 = 137.27 
R = 23.58 ms1 

v = ? 

myZivs, evqycÖev‡ni cÖK…Z gvb 17.32 ms1 Ges w`K c~‡e©i jwäi 
w`‡Ki mv‡_ 137.27| 

cÖkœ 100  h‡kvi †evW© 2019   cÖkœ 1 

wÎgvwÎK ¯’vbv¼ e¨e ’̄vq wZbwU we› ỳi ’̄vbv¼ h_vµ‡g P (1, 2,  

1), Q ( 2, 1, 1) Ges R (3, 1,  2), †hLv‡b 

P, 


Q Ges 


R cÖm½ 

KvVv‡gvi g~j we›`yi mv‡c‡ÿ we› ỳ wZbwUi Ae¯’vb †f±i wb‡`©k 
K‡i| 
K. mxgve× †f±i Kx? 1 
L. †ù‡ivwgUv‡ii jwNô aªæeK 0.01 mm ej‡Z wK eyS? 2 

M. 

P Gi Dci 


Q †f±‡ii j¤̂ Awf‡ÿ‡ci gvb wbY©q Ki| 3 

N. P, Q Ges R we› ỳÎ‡qi µg ms‡hvRb Øviv Drcbœ 
†f±i¸‡jv Øviv MwVZ †ÿÎ GKwU mg‡KvYx wÎfzR MVb K‡i 
wK-bv Zv MvwYwZK we‡køl‡Yi g‡a¨‡g e¨vL¨v Ki| 4 

  100bs cÖ‡kœi DËi   
 K  †h †f±‡ii cv`we› ỳ wba©vwiZ _v‡K ZvB mxgve× †f±i| 

 L  †ù‡ivwgUv‡ii jwNô aªæeK 0.01 mm ej‡Z eySvq 
†ù‡ivwgUv‡ii ˆiwLK †¯‹‡ji ÿz ª̀Zg GKfv‡Mi gvb I e„ËvKvi 
†¯‹‡ji †gvU fvM msL¨vi AbycvZ 0.01 mm A_©vr †ù‡ivwgUv‡ii 
e„ËvKvi †¯‹‡ji GKfvM Nyiv‡j ¯ŒzwU 0.01 mm m‡i Av‡m| 

 M  GLv‡b, P (1, 2,  1) Ges Q ( 2, 1, 1) 

  

P = 


i + 2


j  


k ; 


Q =  2


i + 


j + 


k 


P-Gi Dci 


Q-Gi j¤ ̂Awf‡ÿc = Q cos  

Avgiv Rvwb, 

 

P . 


Q = PQ cos  

ev, Q cos  = 


P . 


Q

P   

  = 
1 . ( 2) + 2 . 1 + ( 1) (1)

12 + 22 + ( 1)2
  

  = 
 2 + 2  1

6
 = 
 1

6
 

AZGe, 

P-Gi Dci 


Q †f±‡ii j¤̂ Awf‡ÿ‡ci gvb  1

6
| 
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 N  GLv‡b, P(1, 2,  1), Q ( 2, 1, 1) Ges R (3, 1,  2) 

GLb, 


PQ =  2

i + 


j + 


k  (


i + 2


j  


k) 

 =  3

i  


j + 2


k 


QR = 3


i + 


j  2


k  ( 2


i + 


j + 


k) 

 = 5

i  3


k 


RP = 


i + 2


j  


k  (3


i + 


j  2


k) 

 P 

Q R 

 =  2

i + 


j + 


k 

PQR wÎfzRwU mg‡KvYx wÎfzR n‡e hw` 

PQ, 


QR Ges 


RP 

†f±iÎ‡qi GKwUi gv‡bi eM© Aci ỳwUi gv‡bi e‡M©i mgwói 
mgvb nq| 

  | 

PQ | = ( 3)2 + ( 1)2 + 22 = 14 GKK 

 | 

QR | = 52 + ( 3)2 = 34 GKK 

 | 

RP | = 22 + ( 1)2 + ( 1)2 = 6 GKK 

GLb, | 

RP |2 + | 


PQ |2 = ( 6)2 + ( 14)2 = 20 GKK 

 | 

QR |2 = ( 34)2 = 34 GKK 

†`Lv hv‡”Q †h, | 

RP |2 + | 


PQ| 2  | 


QR |2 

AZGe, P, Q Ges R we›`yÎ‡qi µgms‡hvRb Øviv Drcbœ 
†f±i¸‡jv Øviv MwVZ †ÿÎwU mg‡KvYx wÎfzR MVb K‡i bv| 

cÖkœ 101  wm‡jU †evW© 2019   cÖkœ 1 

wPÎwU jÿ Ki : 

 C 

 
 


P A 

B 

O 


R 


Q 


P = 4

^
i + 3

^
j 


Q = 2

^
j + 5

^
k 

 
K. UK© Kv‡K e‡j? 1 
L. cwigv‡ci GK‡Ki AvšÍR©vwZK c×wZi cÖ‡qvRb n‡qwQj 

†Kb? 2 
M. DÏxc‡Ki Av‡jv‡K  Gi gvb wbY©q Ki| 3 
N. OAB I OBC Gi †ÿÎd‡ji mgwó mvgvšÍwiK OABC 

Gi †ÿÎd‡ji mgvb wK bv? MvwYwZKfv‡e we‡kølY Ki| 4 

  101bs cÖ‡kœi DËi   

 K  †Kv‡bv „̀p e ‘̄i Dci ej cÖhy³ n‡j e¯‘wUi g‡a¨ †Kv‡bv 
wbw ©̀ó we›`y ev A‡ÿi mv‡c‡ÿ Nyievi †h cÖeYZv m„wó nq Zv‡K 
e‡ji åvgK ev UK© e‡j| 

 L  wewfbœ †`‡k wfbœ wfbœ c×wZi GK‡Ki cÖPjb Av‡Q| †Kv_vI 
Gd.wc.Gm c×wZ, †Kv_vI wm.wR.Gm c×wZ, Avevi †Kv_vI 
Gg.†K.Gm c×wZ| cwigv‡ci GB ˆel‡g¨i Rb¨ ev Í̄e †ÿ‡Î †ek 
Amyweav nq| GB Amyweav ~̀i Kivi Rb¨ cwigv‡ci GK‡Ki 

GKwU mywbw`©ó AvšÍR©vwZK c×wZi cÖ‡qvRb nq| ZLb we‡k¦i 
wewfbœ †`‡ki weÁvbxiv mw¤§wjZfv‡e 1960 mv‡j cwigv‡ci GKwU 
AvšÍR©vwZK GK‡Ki cÖPjb K‡ib| GUvB AvšÍR©vwZK c×wZi 
GKK ev GmAvB GKK| Gi d‡j ˆeÁvwbK wnmve-wbKv‡ki 
†ÿ‡Î weåvwšÍi m¤¢vebv ~̀i nq| 

 M  GLv‡b, 

P = 4


i + 3


j Ges 


Q = 2


j + 5


k 

  

R = 


P + 


Q = 4


i + 3


j + 2


j + 5


k = 4


i + 5


j + 5


k 

  

P . 


R = 16 + 15 + 0 

ev, PR cos  = 31 

ev, cos  = 
31
PR 

ev, cos  = 
31

42 + 32  42 + 52 + 52 = 0.76 

   = 40.26 
AZGe, DÏxc‡Ki Av‡jv‡K -Gi gvb 40.26| 

 N  GLv‡b, 

P = 4


i + 3


j 

 

Q = 2


j + 5


k 

ÔMÕ n‡Z cvB, 

 

R = 4


i + 5


j + 5


k 

Ges  = 40.26 

GLb, cos  = 


P . 


Q

PQ  = 
0 + 6 + 0

42 + 32  22 + 52 

ev,  = 77.12 

OAB-Gi †ÿÎdj = 
1
2 | 


P  


R |  

 = 
1
2 PR sin  

 = 
1
2 42 + 32  42 + 52 + 52  sin 40.26 

 = 
1
2  26.25 eM© GKK 

 = 13.13 eM© GKK 
OBC-Gi †ÿÎdj 

 = 
1
2 | 


Q  


R | = 

1
2 QR sin (  ) 

 = 
1
2 22 + 52  42 + 52 + 52  sin (77.12  40.26) 

 = 13.12 eM© GKK 
 OAB + OBC = 13.13 + 13.12 

 = 26.25 eM© GKK 
OABC mvgvšÍwi‡Ki †ÿÎdj 

 = | 

P  


Q |  

 = PQ sin  

 = 42 + 32  22 + 52 sin 77.12 
 = 26.25 eM© GKK  
 = OAB + OBC 

AZGe, OAB I OBC-Gi †ÿÎd‡ji mgwó mvgvšÍwiK 
OABC-Gi †ÿÎd‡ji mgvb| 
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cÖkœ 102  ewikvj †evW© 2019   cÖkœ 1 

AwbK 

A = 2


i + 


j  


k Ges 


B = 


i  2


j  3


k `ywU †f±i wb‡q 

Zv‡`i WU I µm ¸Yb wbY©q KiwQj| †m †`Lj †h, †f±iØ‡qi 
ga¨¯’ †Kv‡Yi gvb GKwU wbw ©̀ó cwigvY cwieZ©b Ki‡j Zv‡`i WU 
I µm ¸Y‡bi gvb mgvb nq| 
K. Av‡cwÿK †eM Kv‡K e‡j? 1 
L. evwji Dci w`‡q nuvUv Kómva¨ e¨vL¨v Ki| 2 

M. 

A I 


B †f±iØq †Kv‡bv mvgvšÍwi‡Ki mwbœwnZ evû a‡i D³ 

mvgvšÍwi‡Ki †ÿÎdj wbY©q Ki| 3 
N. Awb‡Ki ch©‡eÿ‡Yi MvwYwZK we‡kølYmn gZvgZ `vI| 4 

  102bs cÖ‡kœi DËi   
 K  `ywU MwZkxj e¯‘i GKwUi mv‡c‡ÿ Ab¨wUi Ae¯’v‡bi 
cwieZ©‡bi nvi‡K Av‡cwÿK †eM e‡j| 

 L  k³ f‚wgi Dci nuvUv myweavRbK| †Kbbv hZÿY †jvK 
w¯’ifv‡e ùvwo‡q _vK‡eb ZZÿY f‚wgI mgvb e‡j †jvKwUi cv‡q 
Lvov Dc‡ii w`‡K ej cÖ‡qvM Ki‡e| f‚wgi ej n‡jv cÖwZwµqv| 
G Ae ’̄vq wµqv I cÖwZwµqv ej ci¯ú‡ii mgvb I wecixZ n‡e| 
wKš‘ mgy`ª ˆmK‡Z evwji Dc‡i nuvUv AmyweavRbK| evwj mgvb I 
wecixZ cÖwZwµqv w`‡jI Giƒc NUvi KviY evwjKYv I cvwbi 
AvšÍtAvYweK ej KwVb f‚wgi Zzjbvq A‡bK Kg nq| †jv‡Ki 
IRb evwj I cvwbi Dci wµqv Kivq evwj I cvwb ’̄vbPz¨Z n‡q 
AvšÍtAvYweK e¨eavb e„w× K‡i d‡j †jvKwU wb‡Pi w`‡K bvg‡Z 
_v‡Kb| GRb¨ mgy`ª ˆmK‡Z evwji Dc‡i nuvUv KóKi| 

 M  GLv‡b, 

A = 2


i + 


j  


k Ges 


B = 


i  2


j  3


k 

Avgiv Rvwb, 

A I 


B †f±iØq‡K †Kv‡bv mvgvšÍwi‡Ki mwbœwnZ evû 

a‡i D³ mvgvšÍwi‡Ki †ÿÎdj = | 

A  


B | 

GLb, 

A  


B = 










i


j


k

2 1 1
1 2 3

 

 = 

i ( 3  2)  


j ( 6 + 1) + 


k ( 4  1) 

 =  5

i + 5


j  5


k 

 | 

A  


B | = ( 5)2 + 52 + ( 5)2 = 5 3 

AZGe, mvgvšÍwi‡Ki †ÿÎdj 5 3 eM© GKK| 

 N  GLv‡b, 

A = 2


i + 


j  


k Ges 


B = 


i  2


j  3


k 

cÖ̀ Ë †f±iØ‡qi ga¨eZ©x †KvY  n‡j, 

 cos  = 


A  


B

AB  

  = 
(2


i + 


j  


k) . (


i  2


j  3


k)

22 + 12 + ( 1)2  12 + ( 2)2 + ( 3)2
 

  = 
2  2 + 3

4 + 1 + 1 . 1 + 4 + 9
 

  = 
3

6  14
 

  = 70.89 

GLb, g‡b Kwi, cwiewZ©Z †Kv‡Yi gvb  n‡j cÖ̀ Ë †f±iØ‡qi 
WU I µm ¸Y‡bi gvb mgvb n‡e, 

 

A  


B = | 


A  


B | 

ev, AB cos  = AB sin  

ev, tan  = 1 

ev,  = 45 

 cÖ̀ Ë †f±iØ‡qi ga¨eZ©x †KvY Kgv‡Z n‡e 
 =    
 = 70.89  45 = 25.89 
AZGe, †f±iØ‡qi ga¨ ’̄ †Kv‡Yi gvb 25.89 Kgv‡j Zv‡`i WU 
I µm ¸Y‡bi gvb mgvb n‡e| myZivs Awb‡Ki ch©‡eÿY mwVK| 

cÖkœ 103  w`bvRcyi †evW© 2019   cÖkœ 1 

wPÎ-1 Abymv‡i O we› ỳ‡Z 2 kg f‡ii 
†Kv‡bv w¯’i e ‘̄i Dci 4 s a‡i wZbwU 
ej wµqv K‡i| cieZ©x‡Z GKB e ‘̄i 
Dci †KejgvÎ 5 N I 6 N ej 4 s a‡i 
wµqv K‡i| 

 

O 
5 N 

2 N 

6 N 

90 120 

 
wPÎ : 1 

K. Kvj© Kx? 1 
L. iv Í̄vi euvKhy³ As‡k wfZ‡ii cÖvšÍ A‡cÿv evB‡ii cÖvšÍ DuPz 

ivLv nq †Kb? e¨vL¨v Ki| 2 
M. cÖ_g 4 s mg‡q e¯‘wUi Dci wµqvkxj jwä e‡ji gvb wbY©q 

Ki| 3 
N. Dfq †ÿ‡Î jwä e‡ji w`K GKB n‡e wK? MvwYwZK 

we‡kølYc~e©K gZvgZ `vI| 4 

  103bs cÖ‡kœi DËi   
 K  †f±i †ÿ‡Î Aew¯’Z GKwU we›`yi Pviw`‡K Gi jvBb 
Bw›UMÖv‡ji gvb cÖwZ GKK †ÿÎd‡j m‡e©v”P n‡j Zv D³ we› ỳ‡Z 
†f±i †ÿ‡Îi Kvj© cÖKvk K‡i| 

 L  iv Í̄vi euvKhy³ As‡k euvK †bIqvi mgq †K› ª̀wegyLx e‡ji 
Kvi‡Y Mvox †hb wQU‡K evB‡i P‡j bv hvq †mRb¨ iv Í̄vi euvKhy³ 
As‡k wfZ‡ii cÖvšÍ A‡cÿv evB‡ii cÖvšÍ wKQyUv DuPz ivLv nq hv‡Z 
IRb (mg) Gi Dcvsk wfZ‡ii w`‡K KvR K‡i †K› ª̀wegyLx ej‡K 
cÖkwgZ Ki‡Z cv‡i|  

 M  awi, wZbwU e‡ji jwä 5 N e‡ji mv‡_  †Kv‡Y wµqviZ| 
 

O 
5 N 

2 N 

6 N 

90 120 

 
 e‡ji j¤̂vsk m~Îvbymv‡i, 
 R cos  = 5 + 6 cos 90 + 2 cos (120 + 90) 
  = 5 + 2 cos 210 
  = 5  3 ........................... (i) 

Avevi, R sin  = 5 sin  + 6 sin 90 + 2 sin (120 + 90) 
  = 6  1 = 5 ................................... (ii) 
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(ii)  (i) K‡i cvB, 

 tan  = 
5

5  3
    

  = 56.83 
Avevi, (i)2 + (ii)2 K‡i cvB, 
 R2 = {(5  3)2 + 52} N2 

ev, R = 5.97 N 
AZGe, cÖ_g 4 s mg‡q e¯‘wUi Dci wµqvkxj jwä e‡ji gvb 
5.97 N hv 5 N e‡ji mv‡_ 56.83 †Kv‡Y wµqvkxj| 

 N  aiv hvK, 2q †ÿ‡Î 5 N I 6 N e‡ji jwä R, 5 N e‡ji 
mv‡_  †Kv‡Y wµqviZ| 

 tan  = 
6 sin 90

5 + 6 cos 90 

  = 
6
5 

  = 50.19 

 

 
5 N

6 N 

90 
R 

 
ÔMÕ n‡Z cvB, cÖ_g 4 s mg‡q e¯‘wUi Dci wµqvkxj ejÎ‡qi 
jwä 5 N e‡ji mv‡_  = 56.83 †Kv‡Y wµqviZ| 
GLv‡b,    

AZGe, Dfq †ÿ‡Î jwä e‡ji w`K GKB n‡e bv| 

cÖkœ 104  ivRkvnx †evW© 2017   cÖkœ 1 

†Kv‡bv GK e„wói w`‡b bvwdmv Rvbvjvi cv‡k ùvwo‡q †`LwQj e„wó 
Djø¤̂fv‡e 6 km h1 †e‡M cwZZ n‡”Q| bvwdmv jÿ Kij, iv Í̄vq 
GKRb †jvK 4 km h1 †e‡M nuvU‡Q Ges AciRb 8 km h1 †e‡M 
mvB‡K‡j hv‡”Q| Zv‡`i Df‡qi QvZv wfbœ wfbœ †Kv‡Y euvKvfv‡e aiv| 
K. GKK †f±‡ii msÁv `vI| 1 
L. †Kv‡bv ivwki cwigvc cÖKvk Ki‡Z GK‡Ki cÖ‡qvRb nq †Kb? 2 
M. DÏxc‡K †nu‡U Pjv †jvKwUi mv‡c‡ÿ cošÍ e„wói jwä †eM 

KZ? 3 
N. †nu‡U PjšÍ †jvKwUi Ges mvB‡K‡j PjšÍ †jvKwUi QvZv 

GKB iKgfv‡e euvKv‡bv bq bvwdmvi ch©‡eÿYwU 
MvwYwZKfv‡e we‡kølY Ki| 4 

  104bs cÖ‡kœi DËi   
 K  †Kv‡bv †f±‡ii gvb GK GKK n‡j ZvB GKK †f±i| 

 L  †Kv‡bv cwigvc‡K cÖKvk Kivi Rb¨ cwigv‡ci GK‡Ki 
cÖ‡qvRb| †h‡Kv‡bv cwigv‡ci Rb¨ cÖ‡qvRb GKwU ÷¨vÛvW© ev 
Av`k© cwigvY hvi mv‡_ Zzjbv K‡i cwigvc Kiv hvq| †hgb 
1. †Kv‡bv GKwU e Í̄zi ˆ`N©̈  m¤ú‡K© cÖK…Z aviYv cvIqvi Rb¨ 

ˆ`‡N©̈ i msL¨vMZ gv‡bi cv‡k GKK e¨envi Ki‡Z nq| 
†hgb, GKwU e Í̄zi ˆ`N©̈  10 wgUvi| 

2. †Kv‡bv e Í̄yi fi m¤ú‡K© cÖK…Z aviYv cvIqvi Rb¨ IR‡bi 
msL¨vMZ gv‡bi cv‡k GKK e¨envi Ki‡Z nq| †hgb, e Í̄yi 
IRb 5 †KwR (kg)| 

3. Avevi mg‡qi cÖK…Z aviYv cvIqvi Rb¨ mg‡qi msL¨vMZ 
gv‡bi cv‡k GKK e¨envi Ki‡Z nq| †hgb, `ycyi 2 NÈv 
30 wgwbU 20 †m‡KÛ| 

 M  GLv‡b, e„wói †eM v = 6 km h1 
 †nu‡U Pjv †jvKwUi †eM u = 4 km h1 

 ga¨eZx© †KvY  = 90 

 jwä †eM, w = ? 

Avgiv Rvwb, 
 w = u2 + v2 + 2uv cos  

  = 42 + 62 + 2  4  6  cos 90 
  = 7.21 km h1 

AZGe, †nu‡U Pjv †jvKwUi mv‡c‡ÿ cošÍ e„wói jwä †eM 
7.21 km h1| 

 N  GLv‡b, e„wói †eM, v = 6 km h1 

 †nu‡U Pjv †jv‡Ki †eM, u = 4 km h1 

 mvB‡K‡j Pjv †jv‡Ki †eM, u1 = 8 km h1 

†nu‡U Pjv †jvKwU Djø¤ ̂w`‡Ki mv‡_ 1 †Kv‡Y QvZv ai‡j, 

 tan 1 = 
u
v 

ev, tan 1 = 
4 km h1

6 km h1 = 
2
3 

 1 = tan1 


2

3  = 33.7 

mvB‡K‡j Pjv †jvKwU Djø‡¤̂i mv‡_ 2 †Kv‡Y QvZv ai‡j, 

 tan 2 = 
u1

v  = 
8 km h1

6 km h1 = 
4
3 

 2 = tan1 


4

3  = 53.13 

GLv‡b, 1  2 

AZGe, †nu‡U PjšÍ †jvKwUi Ges mvB‡K‡j PjšÍ †jvKwUi QvZv 
GKB iKgfv‡e euvKv‡bv bq| A_©vr, bvwdmvi ch©‡eÿYwU mwVK| 

cÖkœ 105  h‡kvi †evW© 2017  cÖkœ 1 

GKwU †bŠKv wPÎvbyhvqx 2.5 km cÖ‡¯’i GKwU b`x‡Z A Ae¯’vb 
n‡Z Ab¨ cÖv‡šÍ AD eivei hv‡”Q| 

 B

D †bŠKvi †eM

A  †mªv‡Zi †eM

2.5 km 

 

w¯’i cvwb‡Z †bŠKvi †eM = (3

i + 3


j) m s1 Ges †mªv‡Zi †eM 

= 2

i m s1. Ab¨ GKwU †ÿ‡Î †bŠKvwU‡K AB eivei GKB 

`ªæwZ‡Z Pvjv‡bv nq| 
K. ¯v̂axb †f±i Kv‡K e‡j? 1 
L. cÖZ¨vqbx ej Øviv K…ZKvR KLb FYvZ¥K n‡e e¨vL¨v Ki| 2 
M. b`xi mgZ‡ji j¤̂ eivei GKK †f±i wbY©q Ki| 3 
N. DÏxcK Abymv‡i †Kvb †ÿ‡Î †bŠKvwU Av‡M Aci Zx‡i 

†cuŠQ‡e Zv MvwYwZK we‡kølYc~e©K DËi `vI| 4 
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  105bs cÖ‡kœi DËi   
 K  †Kv‡bv †f±i ivwki cv`we› ỳ †Kv_vq n‡e Zv hw` B‡”Qg‡Zv 
wVK Kiv hvq, Z‡e H †f±i‡K ¯v̂axb †f±i e‡j| 

 L  cÖZ¨qbx ej Øviv K…ZKvR abvZ¥K I FYvZ¥K DfqB n‡Z 
cv‡i| †hgb cÖv‡šÍ fihy³ †`vjvqgvb w¯ús-Gi fi hLb 
mvg¨ve ’̄vb n‡Z MwZ RoZvi Kvi‡Y we¯Ív‡ii cÖvšÍ we› ỳi w`‡K 
m‡i †h‡Z _v‡K ZLb cÖZ¨qbx e‡ji w`K nq f‡ii Ae ’̄vb n‡Z 
mvg¨ve ’̄v‡bi w`‡K| wKš‘ H gyn~‡Z© ÿz`ªvwZÿz`ª miY N‡U 
mvg¨ve ’̄vb n‡Z we¯Ív‡ii cÖv‡šÍi w`‡K A_©vr cÖZ¨qbx e‡ji 

wecix‡Z| ZLb W = 

F.


s  = FS cos 180 =  FS m~Îvbymv‡i 

cÖZ¨qbx ej Øviv K…ZKvR FYvZ¥K nq| 

 M  GLv‡b, †bŠKvi †eM 

u = (3


i + 3


j) m s1 

 †mÖv‡Zi †eM 

v = 2


i m s1 

 

u  


v = (3


i + 3


j)  2


i 

  = 









i
3
2

   


j
3
0
   


k
0
0

= (0  0)

i + (0  0)


j + (0  6)


k =  6


k 

 |

u  


v| = ( 6)2 = 6 

 b`xi mgZ‡ji j¤̂ eivei GKK †f±i, 

 

n = 


u  


v

|

u  


v|

 = 
 6 


k

6  =  

k 

wb‡Y©q j¤ ̂eivei GKK †f±i  

k 

 N  GLv‡b, †bŠKvi †eM 

u = (3


i + 3


j) m s1 

†mÖv‡Zi †eM 

v = 2


i m s1 

 u = 32 + 32 = 18 Ges v = 22 = 2 

cÖ_g †ÿ‡Î, 

u I 


v Gi ga¨eZx© †KvY  n‡j, 

 

u . 


v = uv cos  

ev, cos  = 


u . 


v

uv  = 
(3


i + 3


j) . 2


i

18.2
 = 

6

2 18
 

ev,  = cos1 



1

2
 = 45 

 t1 = 
d

u sin  

  = 
2500

18 sin 45
 = 833.33 s 

 

 

A
v

u 

w

 

B

 

wØZxq †ÿ‡Î, 
 w = u2 + v2 

 cos  = 
u

u2 + v2 

 d = w cos   t2 = 
u2 + v2  u

u2 + v2   t2 

 

v
 

u W 

B

 

ev, t2 = 
d
u = 

2500

18
 s = 589.25 s. 

GLv‡b, t2 < t1 

AZGe, wØZxq †ÿ‡Î A_©vr AB eivei Pjvi †ÿ‡Î †bŠKvwU Av‡M 
Aci Zx‡i †cuŠQ‡e| 

cÖkœ 106  Kzwgjøv †evW© 2017   cÖkœ 1 

ỳwU we› ỳi wÎgvwÎK ’̄vbv¼ e¨e ’̄vq ¯’vbv¼Øq h_vµ‡g A(1, 0,  1) 
Ges B(1, 1, 0)| 
K. WvbnvwZ ¯Œz wbqgwU wee„Z Ki| 1 
L. GKwU wecÖZxc †f±i‡K mg‡iL †f±i ejv †h‡Z cv‡i 

e¨vL¨v Ki| 2 

M. 


AB †f±‡ii mgvšÍiv‡j GKwU GKK †f±i wbY©q Ki| 3 
N. `ywU we›`yi A I B Gi Ae¯’vb †f±iØ‡qi X A‡ÿi Dci 

j¤ ̂Awf‡ÿc Gi Zzjbvg~jK we‡kølY Ki| 4 

  106bs cÖ‡kœi DËi   
 K  WvbnvwZ ¯Œz wbqgwU n‡jv `ywU †f±i †h mgZ‡j Aew¯’Z †m 
mgZ‡ji Awfj¤ ̂ eivei GKwU WvbnvwZ ¯Œz †i‡L cÖ_g †f±‡ii 
w`K †_‡K wØZxq †f±‡ii w`‡K ÿz ª̀Zg †Kv‡Y Nyiv‡j ¯ŒzwU †h w`‡K 
AMÖmi nq †m w`KB n‡e †f±i ¸Yd‡ji w`K| 

 L  Avgiv Rvwb, ỳB ev Z‡ZvwaK †f±i hw` Ggb nq †h Zviv 
GKB †iLvq ev mgvšÍiv‡j wµqv K‡i, Zv‡`i‡K mg‡iL †f±i 
e‡j| Avevi ỳwU mgvšÍivj †f±‡ii GKwUi gvb AciwUi wecÖZxc 
n‡j Zv‡`i‡K wecÖZxc †f±i e‡j| A_©vr wecÖZxc †f±i¸‡jv 
ci¯úi mgvšÍiv‡j wµqv K‡i hv mg‡iL †f±‡ii kZ© c~iY K‡i| 
GRb¨ GKwU wecÖZxc †f±i‡K mg‡iL †f±i ejv †h‡Z cv‡i| 

 M  GLv‡b, wÎgvwÎK ¯’vbv¼, A(1, 0,  1) Ges B(1, 1, 0) 

 

AB = (1  1)


i + (1  0)


j + {0  ( 1)}


k 

  = 0

i + 


j + 


k = 


j + 


k 

GLb, |

AB| = 12 + 12 = 2 

 

AB Gi mgvšÍivj GKK †f±i = 


AB

|

AB|

  

 = 


j + 


k

2
  

 = 
1

2
 (

j + 


k) 

 N  GLv‡b, A we› ỳi Ae¯’vb †f±i 

OA = 


i  


k 

 B we› ỳi Ae ’̄vb †f±i, 

OB = 


i + 


j 

GLb, X A‡ÿi mv‡_ 

OA m„ó †KvY  n‡j, 

X A‡ÿi Dci 

OA Gi j¤̂ Awf‡ÿc 

 OA . cos  = 


i . (


i  


k)

|

i|

  

  = 
1  0

12
 = 

1
1 = 1 

Avevi, X A‡ÿi mv‡_ 

OB Gi m„ó †KvY  n‡j, X A‡ÿi Dci 


OB Gi j¤̂ Awf‡ÿc, OB cos  = 


i. (


i + 


j)

|

i |

 = 
1 + 0

12  = 
1
1 = 1 

AZGe, `ywU we›`y A I B Gi Ae¯’vb †f±iØ‡qi X A‡ÿi Dci 
j¤ ̂Awf‡ÿc Gi gvb mgvb| 
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cÖkœ 107  wm‡jU †evW© 2017  cÖkœ 1 

 

A

B

O

60

C

DËi

`wÿY

c~e©cwðg

 
wPÎvbyhvqx GKwU cvwL mgZj f‚wgi mgvšÍiv‡j AvKv‡k Do‡Q| 
cvwLwUi Dfq cvLv KZ…©K av°vi cwigvY 5 N| 
K. Kvj© Kv‡K e‡j? 1 
L. Avgv‡`i cv‡q nuvUv Kxfv‡e †f±i wefvR‡bi gva¨‡g e¨vL¨v 

Kiv hvq? 2 
M. wP‡Îi OC eivei cÖwZwµqv e‡ji gvb KZ? 3 
N. AO eivei cvLvi av°vi cwigvY wØ¸Y n‡j cvwLwU 

†Kvbw`‡K Do‡e? MvwYwZK hyw³i gva¨‡g e¨vL¨v Ki| 4 

  107bs cÖ‡kœi DËi   

 K  

A= Ax i


+ Ay j


 + Azk


 Øviv GKwU †f±i †ÿÎ wbw`©ó n‡j 

Ges G‡K †ÿ‡Îi †h‡Kv‡bv we› ỳ‡Z (x, y, z) wWdv‡iwÝ‡qU Kiv 

†M‡j †f±i Acv‡iUi  I 

A-Gi †f±i ¸YbB 


A-Gi Kvj©| 

 L  Avgv‡`i nuvUvi mgq mvg‡bi cv f‚wgi Dci j¤̂fv‡e ej 
cÖ‡qvM K‡i| d‡j f‚wgI j¤f̂v‡e mgvb cÖwZwµqv ej †`q| wKš‘ 
wcQ‡bi cv f‚wgi Dci Zxh©Kfv‡e ej cÖ‡qvM K‡i| ZvB ej ỳwU 
Dcvs‡k wefvwRZ nq| j¤̂ eivei DcvskwU f‚wgi cÖwZwµqv Øviv 
wbt‡kl nq| wKš‘ Zxh©Kfv‡e wµqviZ e‡ji Dcvs‡ki cÖwZwµqvi 
Kvi‡YB Avgiv mvg‡bi w`‡K GwM‡q hvB| A_©vr Avgv‡`i nuvUvi 
†ÿ‡Î wcQ‡bi cv‡qi f‚wgKvB gyL¨| 

 M  GLv‡b, OA I BO eivei cvLv KZ…©K av°vi cwigvY 5 N 
myZivs OA I OB eivei evZv‡mi cÖwZwµqv e‡ji gvb 5 N. 

OA I OB Gi ga¨eZx© †KvY  = 60 

 OC eivei cÖwZwµqv e‡ji gvb R n‡j, 
 R = 52 + 52 + 2  5  5  cos 60 

  = 25 + 25 + 50  
1
2  

  = 8.66 N 

AZGe, OC eivei cÖwZwµqv e‡ji gvb 8.66 N| 

 N  AO eivei cvLvi av°vi cwigvY wØ¸Y n‡j cwiewZ©Z av°vi 
gvb n‡e, P = 2  5 N = 10 N 

BO eivei av°vi cwigvY, Q = 5 N 

myZivs OA I OB cÖwZwµqv e‡ji cwigvY n‡e h_vµ‡g, P = 10 

N Ges Q = 5N [ïay gvb wb‡q] 
P I Q Gi ga¨eZx© †KvY  = 60 

GLb, P I Q Gi jwä ej Q1 Gi mv‡_  †KvY Drcbœ Ki‡j, 

 tan  = 
P sin 

Q + Q cos  = 
10 sin 60

5 + 10 cos 60 = 
5 3
5 + 5 = 

3
2  

  = tan1 



3

2  = 40.89 

myZivs AO eivei cvLvi av°vi cwigvY wØ¸Y n‡j cvwLwU 
OB Gi mv‡_ 40.89 †KvY K‡i A_©vr DËi w`‡Ki mv‡_ 
(60  40.89) ev 19.11 †Kv‡Y c~e©w`‡K Do‡e| 

cÖkœ 108  ewikvj †evW© 2017   cÖkœ 1 

wb‡¤œi wP‡Î ỳwU we› ỳ A I B ¯’vbv¼ †`Iqv Av‡Q : 

 A(2, 3, 1) 

B(4, 2,  3) 

O 

 = 60 

 
K. bvj †f±‡ii msÁv †jL| 1 
L. GKwU fvix e ‘̄‡K ¯í̂ †Kv‡Y †U‡b †bIqvi KviY e¨vL¨v 

Ki| 2 
M. AB ms‡hvMKvix †f±‡ii gvb wbY©q Ki| 3 
N. DÏxc‡Ki wÎfzR mg‡KvYx wÎfzR MVb Ki‡e wK? 

we‡kølYc~e©K gZvgZ `vI| 4 

  108bs cÖ‡kœi DËi   
 K  †h †f±‡ii gvb k~b¨ Zv‡K k~b¨ ev bvj †f±i e‡j| 

 L  Avgiv Rvwb, m f‡ii †Kv‡bv e ‘̄‡K  †Kv‡Y †U‡b †bIqvi 
†ÿ‡Î e¯‘i MwZi w`‡K Kvh©Ki ej nq mg cos 1 GLv‡b e ‘̄i 
fi m I AwfKl©R Z¡iY g Gi gvb AcwieZ©bxq e‡j e¯‘i MwZ 
wbf©i K‡i †KvY  Gi Dci| Avevi  Gi gvb hZ Kg n‡e cos 

 Gi gvb ZZ †ewk n‡e Ges e¯‘wU †U‡b †bIqvI ZZ mnR 
n‡e| GRb¨B GKwU fvix e ‘̄‡K ¯í̂ †Kv‡Y †U‡b †bIqv nq| 

 M  GLv‡b, A(2, 3, 1) Ges B(4, 2,  3) 

 


AB = (4  2)

i + (2  3)


j + ( 3  1)


k 

  = 2

i  


j  4


k 

 |


AB| = 22 + ( 1)2 + ( 4)2 

  = 4 + 1 + 16 

  = 21 

AZGe, A I B ms‡hvMKvix †f±‡ii gvb 21 GKK| 

 N  GLv‡b, A (2, 3, 1) ; B (4, 2,  3) 

 


OA = 2

i + 3


j + 


k 

 


AB = 2

i  


j  4


k [M bs †_‡K cÖvß] 

Avevi, 


OB = 4

i + 2


j  3


k 

ev, 


BO =  4

i  2


j + 3


k 

OA2 = 22 + 32 + 12 = 14  
AB2 = 22 + ( 1)2 + ( 4)2 = 21 
BO2 = ( 4)2 + ( 2)2 + 32 = 29 

GLv‡b, BO2  OA2 + AB2 

 wÎfzRwU mg‡KvYx bq| 
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cÖkœ 109  h‡kvi †evW© 2016   cÖkœ 11 

†Kv‡bv GK e„wói w`‡b Avmv` N‡ii `iRvq ùvwo‡q e„wó †`LwQj| 
e„wó Djø¤f̂v‡e 6 km h1 †e‡M cowQj| Ggb mgq Avmv` †`Lj 
GK e¨w³ Djø‡¤î mv‡_ 33.8  †Kv‡Y QvZv a‡i cvq †nu‡U Pj‡Q| 
Aci GK e¨w³ Djø‡¤î mv‡_ 53.06  †Kv‡Y QvZv a‡i mvB‡K‡j 
Pj‡Q| DfqB e„wó †_‡K iÿv †cj| 
K. AvqZ GKK †f±i Kv‡K e‡j? 1 
L. cÖv‡mi †eM we‡kølY Ki| 2 
M. cvq †nu‡U Pjv e¨w³i †eM wbY©q Ki| 3 
N. e„wó †_‡K iÿv cvIqvi Rb¨ e¨w³Ø‡qi wfbœ †Kv‡Y QvZv 

aivi KviY e¨vL¨v Ki| 4 

  109bs cÖ‡kœi DËi   

 K  wÎgvwÎK ¯’vbv¼ e¨e¯’vq abvZ¥K X, Y I Z A‡ÿi w`‡K 

e¨en„Z h_vµ‡g 

i, 


j I 


k GKK †f±i¸‡jv‡K AvqZ GKK †f±i 

e‡j| 

 L  GKwU cÖvm‡K  †Kv‡Y v0 Avw`‡e‡M Dc‡ii w`‡K wb‡ÿc Kiv 
n‡j GB †eM `ywU Dcvs‡k wef³ n‡q hvq| GKwU Abyf‚wgK 
eivei v0 cos  Ges AciwU Djø¤ ̂ eivei v0 sin | m‡e©v”P 
D”PZvq cÖvmwUi Djø¤ ̂†eM _v‡K bv| 

 M  GLv‡b, 
 e„wói †eM v = 6 km h1 
 Djø‡¤î mv‡_ m„ó †KvY,  = 33.8 
 †jvKwUi †eM, u = ? 
Avgiv Rvwb, 

 tan  = 
u
v 

ev,  tan 33.8 = 
u
6 

ev, u = 6  tan 33.8 = 4 km h1 

AZGe, cv‡q †nu‡U Pjv e¨w³i †eM 4 km h1| 

 N  GLv‡b, e„wói †eM, v = 6 km h1 

Djø‡¤î mv‡_ mvB‡Kj Pvj‡Ki QvZvi m„ó †KvY, 1 = 53.06 

GLb, mvB‡Kj Pvj‡Ki †eM u1 n‡j, 

 tan 1 = 
u1

v  

ev, tan 53.06 = 
u1

6  

ev, u1 = 6  tan 53.06 = 8 km h1 

ÔMÕ n‡Z cvB, 
†nu‡U Pjv e¨w³i †eM, u = 4 km h1 

GLv‡b, u  u1 

AZGe, e¨w³Ø‡qi †e‡Mi wfbœZvi Kvi‡Y e„wó †_‡K iÿv cvIqvi 
Rb¨ wfbœ †Kv‡Y QvZv ai‡Z n‡q‡Q| 

cÖkœ 110  PÆMÖvg †evW© 2016   cÖkœ 1 

A = 2


i + 2


j  


k; 


B = 6


i  3


j + 2


k 

 

 


A  


B  

 


A + 


B  


A  


B  

 
 wPÎ-1 wPÎ-2 
K. jä GKK Kx? 1 
L. `ywU Amgvb mgRvZxq †f±‡ii jwä k~b¨ n‡Z cv‡i wKbv 

e¨vL¨v Ki| 2 
M. -Gi gvb wbY©q Ki| 3 

N. -Gi gv‡bi cwieZ©b KZ n‡j 

A Gi Dci 


B-Gi Awf‡ÿc 

GK-PZz_©vsk n‡e? MvwYwZK we‡kølYmn gZvgZ `vI| 4 

  110bs cÖ‡kœi DËi   

 K  †hme †fŠZ ivwki GKK ¯̂vaxb ev wbi‡cÿ bq A_©vr Ab¨ 
†Kv‡bv †gŠwjK ivwki GK‡Ki Dci wbf©i K‡i Ges GK ev 
GKvwaK †gŠwjK ivwki GK‡Ki ¸Ydj ev fvMdj †_‡K Drcbœ 
nq ZvB n‡jv jä GKK| 

 L  ỳwU Amgvb mgRvZxq †f±‡ii jwäi me©wb¤œ gvb †f±iØ‡qi 
we‡qvMd‡ji mgvb| G‡ÿ‡Î †f±iØq Amgvb nIqvi Kvi‡Y 
G‡`i we‡qvMdj KL‡bv k~b¨ n‡e bv| ZvB ỳwU Amgvb mgRvZxq 
†f±‡ii jwä k~b¨ n‡Z cv‡i bv| 

 M  Avgiv Rvwb, 

 

A  


B = AB cos  

ev, cos  = 


A  


B

AB  

GLv‡b, 

A = 2


i + 2


j  


k 

 

B = 6


i  3


j + 2


k 

  = ? 

  = 
(2


i + 2


j  


k)  (6


i  3


j + 2


k)

22 + 22 + ( 1)2  62 + ( 3)2 + 22
  

  = 
12  6  2

9  49
 = 

4
3  7

 

ev,  = cos1 



4

21  = 79.02 

AZGe,  Gi gvb 79.02. 

 N  

A Gi Dci 


B Gi j¤ ̂Awf‡ÿc 

 B cos  = 


A  


B

|A|   

  = 
(2


i + 2


j  


k)  (6


i  3


j + 2


k)

22 + 22 + ( 1)2
 

  = 
12  6  2

9
  

  = 
4
3 
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GLb, awi 

A I 


B Gi ga¨eZ©x †KvY  n‡j 


A Gi Dci 


B Gi 

j¤ ̂Awf‡ÿc GK PZz_©vsk n‡e|  

 B cos  = 
4
3  

1
4 = 

1
3 

ev, 7 cos  = 
1
3 [M n‡Z cÖvß | 


B | = B = 7] 

ev, cos  = 
1
21 

ev,  = cos1 



1

21  = 87.27. 

ÔMÕ n‡Z cvB,  = 79.02 

  Gi gvb e„w× Ki‡Z n‡e = 87.27  79.02 = 8.27. 

cÖkœ 111  wm‡jU †evW© 2016   cÖkœ 1 

 
F = 20 N 

K e¨w³ L e¨w³

 
K. UK© Kv‡K e‡j? 1 

L. 

i  


j = 0 nq †Kb? e¨vL¨v Ki| 2 

M. hw` K e¨w³ Abyf‚wg‡Ki mv‡_ 45  †Kv‡Y ¸Y Uv‡b Z‡e 
e‡ji Abyf‚wgK Dcvsk wbY©q Ki| 3 

N. hw` K e¨w³ I L e¨w³ GKB e‡j †bŠKvwU Uv‡b Z‡e †K 
mn‡RB †bŠKvwU Pvjv‡Z cvi‡e? MvwYwZK we‡kølYmn hyw³ 
`vI| 4 

  111bs cÖ‡kœi DËi   

 K  †Kv‡bv „̀p e ‘̄i Dci ej cÖhy³ n‡j e¯‘wUi g‡a¨ †Kv‡bv 
wbw ©̀ó we›`y ev A‡ÿi mv‡c‡ÿ Nyievi †h cÖeYZv m„wó nq Zv‡K 
e‡ji åvgK ev UK© e‡j| 

 L  GLv‡b, 

i I 


j h_vµ‡g X-Aÿ I Y-Aÿ eivei AvqZ GKK 

†f±i| Avgiv Rvwb, X I Y-A‡ÿi ga©eZ©x †KvY  = 90. 

i I 


j Gi WU ¸Ydj 


i 


j 

 = |

i | |


j | cos  

 = 12 12 . cos 90 
 = (1)  (1)  0 
 = 0 

AZGe, 

i I 


j Gi ga¨eZ©x †KvY 90 e‡j 


i 


j = 0 nq| 

 M  GLv‡b, ej F = 20 N 

 Drcbœ †KvY,  = 45 

 Abyf‚wgK eivei e‡ji Dcvsk 
 = F cos  
 = 20 N  cos 45 

 = 20 N  
1

2
 

 = 14.14 N  

 N  GLv‡b, ÔKÕ e¨w³ I ÔLÕ e¨w³ †bŠKv‡K ¸Y †eu‡a b`xi cvo 
w`‡q F = 20 N e‡j †U‡b wb‡”Q| GLb wefvRb c×wZ Øviv cÖhy³ 
ej‡K ỳwU Dcvs‡k wefvwRZ Kiv hvq| h_v Abyf‚wgK Dcvsk  
F cos  Ges Djø¤ ̂Dcvsk F sin | e‡ji Abyf‚wgK Dcvsk F cos 

 †bŠKv‡K mvg‡bi w`‡K GwM‡q wb‡q hvq Ges Djø¤ ̂Dcvsk F sin 

 †bŠKvi nvj w`‡q cÖwZnZ Kiv nq| GLb ¸Y hZ j¤v̂ n‡e  
Gi gvb ZZ Kg n‡e| d‡j F sin  Gi gvb Kg n‡e Ges F cos 

 Gi gvb †ewk n‡e| d‡j †bŠKv `ªæZ mvg‡bi w`‡K GwM‡q hv‡e, 
DÏxcK †_‡K cvB, K e¨w³i †P‡q L e¨w³i ¸b †ewk j¤v̂| d‡j 
L e¨w³ †bŠKv mn‡R Pvjv‡Z cvi‡e|  

cÖkœ 112  ewikvj †evW© 2016  cÖkœ 1 

 


A


B

2


A


B

1


A+


B  

 wPÎ-1 wPÎ-2 

Dc‡ii wP‡Î 

A = 


i  


j + 


k Ges 


B = 2


i  3


j + 6


k. 

K. NvZej Kv‡K e‡j? 1 
L. GKwU BwÄ‡bi `ÿZv 60% ej‡Z wK eySvq? 2 
M. DÏxc‡Ki Av‡jv‡K 1 Gi gvb wbY©q Ki| 3 
N. DÏxc‡K 1 = 2 nIqv m¤¢e wKbv MvwYwZK we‡køl‡Yi 

gva¨‡g wm×všÍ `vI| 4 

  112bs cÖ‡kœi DËi   

 K  Lye Aí mg‡qi Rb¨ Lye eo gv‡bi †h ej †Kv‡bv e ‘̄i Dci 
cÖhy³ nq Zv‡K NvZej e‡j| 

 L  †Kv‡bv BwÄ‡bi `ÿZv 60% ej‡Z eySvq †h, BwÄbwU‡Z 100 

GKK kw³ mieivn Ki‡j Zvi gvÎ 60 GKK kw³ Kv‡R jvM‡e 
Ges 40 GKK kw³i AcPq n‡e| 

 M  GLv‡b, 

A = 


i  


j + 


k Ges 


B = 2


i  3


j + 6


k 

GLb, 

A  


B = AB cos 1 

ev, cos 1 = 


A  


B

AB   

  = 
(

i  


j + 


k)  (2


i  3


j + 6


k)

12 + ( 1)2 + 12  22 + ( 3)2 + 62
 

  = 
2 + 3 + 6

3  49
 = 

11

7 3
  

ev, 1 = cos1 



11

7 3
 = 24.87. 

 N  GLv‡b, 

A = 


i  


j + 


k Ges 


B = 2


i  3


j + 6


k 

 

A + 


B = (


i  


j + 


k) + (2


i  3


j + 6


k) = 3


i  4


j + 7


k 

 

A  


B = (


i  


j + 


k)  (2


i  3


j + 6


k) =  


i + 2


j  5


k 
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GLb, (

A + 


B)  (


A  


B) = |


A + 


B|  |


A  


B| cos 2 

ev, (3

i  4


j + 7


k)  ( 


i + 2


j  5


k) = 32 + ( 4)2 + 72  

. ( 1)2 + 22 + ( 5)2  cos 2 

ev,  3  8  35 = 74  30 cos 2 

ev, cos 2 = 
 46

74  30
 

ev, 2 = cos1 



 46

74  30
 

 2 = 167.5 
ÔMÕ n‡Z cÖvß, 
 1 = 24.87 
GLv‡b, 1  2. 

AZGe, DÏxc‡K 1 = 2 nIqv m¤¢e bq| 

cÖkœ 113  w`bvRcyi †evW© 2016   cÖkœ 1 

R we› ỳ‡Z e ‘̄i fi m = 2 kg, 

r  = (


i  2


j + b


k) m, 


v = (2


i  4


j + 2


k) m s1, 


P = fi‡eM|  

 Y 


r  

L 


P 

 
O X

R/ 
 

K. gyw³‡eM Kv‡K e‡j? 1 
L. e„ËvKvi c‡_ N~Y©bkxj e ‘̄i †K›`ªgyLx ej e¨vmv‡a©i 

cwieZ©‡bi mv‡_ cwiewZ©Z nq e¨vL¨v Ki| 2 
M. b = 2 n‡j e ‘̄i †KŠwYK fi‡e‡Mi gvb wbY©q Ki| 3 

N. 

r  I 


v ci¯úi mgvšÍivj I j¤̂ n‡j b Gi gv‡bi wKiƒc 

cwieZ©b n‡e we‡kølY Ki| 4 

  113bs cÖ‡kœi DËi   

 K  me©v‡cÿv Kg †h †e‡M †Kv‡bv e¯Íy wb‡ÿc Kiv n‡j Zv Avi 
c„w_ex‡Z wd‡i Av‡m bv †m †eM‡K gyw³‡eM e‡j| 

 L  Avgiv Rvwb, r e¨vmv‡a©i e„ËvKvi c‡_ m f‡ii GKwU e ‘̄ v 

†e‡M N~Y©bkxj _vK‡j Gi †K› ª̀gyLx ej n‡e, 

 F = 
mv2

r  

A_©vr †K› ª̀gyLx ej e¨vmv‡a©i e¨ Í̄vbycvwZK, e¨vmva© e„w× †c‡j 
†K› ª̀gyLx ej n«vm cv‡e, e¨vmva© n«vm †c‡j †K› ª̀gyLx ej e„w× cv‡e|  

 M  GLv‡b, 

r  = (


i  2


j + b


k) = (


i  2


j + 2


k) m [b = 2 ewm‡q] 

 fi, m = 2 kg 

Ges †eM 

v = (2


i  4


j + 2


k) m s1 

 

P = m


v 

  = 2(2

i  4


j + 2


k) kg m s1  

  = (4

i  8


j + 4


k) kg m s1 

GLb †KŠwYK fi‡eM, 

 

L = 


r   


P = (


i  2


j + 2


k)  (4


i  8


j + 4


k) 

  = 









i  


j  


k

1  2 2
4  8 4

 

  = ( 8 + 16)

i + (8  4)


j + ( 8 + 8)


k 

  = (8

i + 4


j) kg m2s1 

 †KŠwYK fi‡e‡Mi gvb | 

L | = 82 + 42 = 4 5 kg m2 s1| 

 N  GLv‡b, 

r  = 


i  2


j + b


k 

Ges 

v = 2


i  4


j + 2


k 

GLb, 

r  I 


v ci¯úi j¤̂ n‡j,  

 

r   


v = 0 

ev, (

i  2


j + b


k)  (2


i  4


j + 2


k) = 0 

ev, 2 + 8 + 2b = 0 

ev, 2b =  10 

ev, b =  5 

r  I 


v ci¯úi mgvšÍivj n‡j, 

 

r   


v = 0 

ev, (

i  2


j + b


k)  (2


i  4


j + 2


k) = 0 

ev, 









i  


j  


k

1  2  b
2   4  2

 = 0 

ev, ( 4 + 4b)

i + (2b  2)


j + ( 4 + 4) 


k = 0 

ev, ( 4 + 4b)

i + (2b  2)


j = 0 

Dfq c‡ÿi mnM mgxK…Z K‡i cvB,  
  4 + 4b = 0 

ev, 4b = 4 

 b = 1 

Avevi, 2b  2 = 0 

ev, 2b = 2 

ev, b = 1 

r  I 


v ci¯úi mgvšÍivj I j¤̂ n‡j b Gi gv‡bi cwieZ©b n‡e 

 = 1  ( 5)  
 = 1 + 5 = 6. 

cÖkœ 114  ivRkvnx †evW© 2015  cÖkœ 1 

wb‡Pi wP‡Î Kwig I iwng `yÕRb gvwS w¯’i cvwb‡Z 500 kg f‡ii 

GKwU w¯’i †bŠKv‡K ỳÕZxi †_‡K `wo w`‡q 30 †Kv‡Y 

F e‡j 

Uvb‡Q| †bŠKvwU 5 wgwb‡U Zx‡ii mgvšÍiv‡j 3.6 km c_ AwZµg 
K‡i| Kwig iwng‡K e‡j Ámgvb Uv‡b G ~̀iZ¡ 5 wgwb‡Ui Kg 
mg‡q †cŠuQv m¤¢e|Ó †bŠKvi Zj I cvwbi Nl©Y ej D‡cÿYxq] 

 



 GBPGmwm cixÿvi cÖkœcÎ I DËigvjv 15 

 

K. †f±i we‡kølY Kx? 1 
L. bvj †f±‡ii mywbw`©ó w`K †bB †Kb? 2 

M. DÏxc‡K 

F Gi gvb †ei Ki| 3 

N. DÏxc‡K Kwi‡gi e³e¨ mwVK wK-bv MvwYwZK we‡kølY 
K‡i gZvgZ `vI| 4 

  114bs cÖ‡kœi DËi   

 K  GKwU †f±i ivwk‡K ỳB ev Z‡ZvwaK †f±i ivwk‡Z wef³ 
Kivi cÖwµqv‡K †f±i we‡kølY e‡j| 

 L  †Kv‡bv †f±‡ii wb‡`©kK †iLvwUi Avw`we› ỳ I †klwe›`y hw` 
wg‡k hvq Z‡e †iLvskwU GwU we›`y‡Z cwiYZ nq| G ai‡bi 
†f±i‡K k~b¨ †f±i e‡j| myZivs GwU Ggb GKwU †f±i hvi gvb 

k~b¨ A_©vr |0


| = 0, Gi †Kv‡bv wbw`©ó w`K _v‡K bv A_©vr k~b¨ 
†f±‡ii †Kv‡bv mywbw ©̀ó w`K †bB| 

G‡K mvaviYZ 

0 Øviv cÖKvk Kiv nq| 

 M  DÏxcK †_‡K cvB, 
 †KvY,  = 30° 
 AwZµvšÍ `~iZ¡, s = 3.6 km = 3.6  103 m 
 mgq, t = 5 min = 5  60 s = 300 s 

 †bŠKvi fi, m = 500 kg 
awi, Uvb ej, F 
GLb, 
 F cos  + F cos  = ma 

ev, 2F cos  = m  
2s
t2  

ev, F = 
2  m  s

t2  2 cos   

ev, F = 
2  500 kg  3.6  103 m

(300 s)2  2 cos 30°
  

ev, F = 23.09 N 

AZGe, 

F-Gi gvb 23.09 N| 

 N  GLv‡b, Uvb mgvb n‡j A_©vr iwng I Kwig Df‡qi †ÿ‡Î 
Uvb mgvb n‡j, 
 F + F = ma 

ev, 2F = ma = m.
2s
t2  

ev, t2 = 
2  m  s

2F   

ev, t2 = 
2  500 kg  3.6  103 m

2  23.09 N
  

ev, t2 = 77955.825 s2 

ev, t = 279.20 s = 4.65 min 
GLv‡b, t < 5 min 
AZGe, DÏxc‡K Kwi‡gi e³e¨ mwVK| 

cÖkœ 115  Kzwgjøv †evW© 2015   cÖkœ 1 

36 m PIov GKwU b`x‡Z 10 m s1 

†e‡M GKwU †bŠKv Pj‡Q (wPÎ)| 
†bŠKvwU b`x cvi n‡q wecixZ 
Zx‡ii C we› ỳ‡Z †cŠuQvj| b`x‡Z 
†mªv‡Zi †eM 3 m s1| 

 

vr = 3 m s1 

B C 

A 

A 

vb = 10 m s1 

36 m 

37 

 
K. Kvj© Kx? 1 
L. †Kv‡bv e ‘̄i e„ËvKvi c‡_ mg‡e‡M Pjv m¤¢e bq e¨vL¨v 

Ki| 2 
M. b`xwUi wecixZ cv‡oi BC ~̀iZ¡ †ei Ki| 3 
N. b`xi wecixZ cv‡oi B we› ỳ‡Z †bŠKvwU‡K †cŠuQv‡Z n‡j, 

gvwSi Kx e¨e¯’v wb‡Z n‡e? 4 

  115bs cÖ‡kœi DËi   

 K  

A= Ax i


+ Ay j


 + Azk


 Øviv GKwU †f±i †ÿÎ wbw ©̀ó n‡j 

Ges G‡K †ÿ‡Îi †h‡Kv‡bv we› ỳ‡Z (x, y, z) wWdv‡iwÝ‡qU Kiv 

†M‡j †f±i Acv‡iUi  I 

A-Gi †f±i ¸YbB 


A-Gi Kvj©| 

 L  e„ËvKvi c‡_ †Kv‡bv e ‘̄ Nyi‡Z _vK‡j Zv AbeiZ w`K 
cwieZ©b K‡i| e ‘̄wU mg ª̀æwZ‡Z hw` P‡j †m‡ÿ‡Î †e‡Mi gvb 
AcwiewZ©Z _vK‡jI w`K cwieZ©‡bi d‡j †e‡Mi cwieZ©b 
†h‡Kv‡bv we› ỳ‡Z Zvi j¤̂ †iLv eivei wµqv K‡i| d‡j e¯‘wU‡Z 
Z¡iY wµqv K‡i| GRb¨ e ‘̄i e„ËvKvi c‡_ mg‡e‡M Pjv m¤¢e bq| 

 M  GLv‡b, †eM, vB = 10 m s1 

 b`xi cȪ ’ eivei †e‡Mi Dcvsk, 
 v1 = vB sin 37 
  = 10 m s1  sin 37 = 6.0182 m s1 

b`xi cvo eivei †e‡Mi Dcvsk, 
 v2 = vB cos 37 
  = 10 m s1  cos 37 = 7.986 m s1 

 b`xi cvo eivei †gvU †eM, 
 v3 = v2 + vr 
  = (7.986 + 3) m s1 = 10.986 m s1 

b`x cvi n‡Z cÖ‡qvRbxq mgq, 

 t = 
d
v1

 = 
36 m

6.0182 m s1 = 5.982 s 

 BC = v3t = 10.986 m s1  5.982 s = 65.72 m 

wb‡Y©q `~iZ¡ 65.72 m| 

 N  GLv‡b, †mªv‡Zi †eM, vr = 3 m s1 
 Ges †bŠKvi †eM, vb = 10 m s1 
awi, †eMØ‡qi ga¨eZx© †KvY  

b`xwU‡K †mvRvmywR AwZµg Ki‡Z †bŠKvi jwä †eM R †mªv‡Zi 
†eM vr Gi mv‡_  = 90° †KvY Drcbœ Ki‡Z n‡e| 

 

vr

vb

90



R
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GLb, 

 tan  = 
vb sin 

vr + vb cos  

ev, tan 90° = 
10 m s1  sin 

3 m s1 + 10 m s1  cos  

ev, cot 90° = 
3 m s1 + 10 m s1  cos 

10 m s1  sin   

ev, 0 = 
3 m s1 + 10 m s1  cos 

10 m s1  sin   

ev, 3 m s1 + 10 m s1  cos  = 0 

ev, cos  = 
 3 m s1

10 m s1  

ev,  = cos1  
 3
10  = 107.45° 

AZGe, b`xi wecixZ cv‡oi B we›`y‡Z †bŠKvwU‡K †cuŠQv‡Z n‡j 
gvwS‡K †mªv‡Zi †e‡Mi mv‡_ 107.45° †Kv‡Y †bŠKv Pvjv‡Z n‡e| 

cÖkœ 116  w`bvRcyi †evW© 2015  cÖkœ 1 

DÏxc‡K X I Y we› ỳ `ywU K‡j‡Ri Ae¯’vb wb‡`©k K‡i| O, Dfq 
K‡j‡Ri hvÎv Ae ’̄v‡bi mvaviY we› ỳ| 

Y  (2, 1, 4)

O

X  (3
, 2, 1)

cwðg c e©

`w¶Y

DËi

 

cƒeÆ 

 
K. ZvrÿwYK Z¡iY Kv‡K e‡j? 1 
L. Dc‡ii w`‡K wbwÿß e ‘̄i MwZ‡eM n«vm cvq †Kb? 2 

M. 

OX I 


OY †f±iØ‡qi ga¨eZx© †KvY wbY©q Ki| 3 

N. 

OX, 


OY Gi Z‡ji Dci j¤̂ GKK †f±i, Ges 


OY, 


OX 

Gi Z‡ji Dci j¤ ̂GKK †f±i, GKB n‡e wK? cÖ‡qvRbxq 
MvwYwZK we‡køl‡Yi gva¨‡g hyw³ `vI| 4 

  116bs cÖ‡kœi DËi   
 K  mgq e¨eavb k~‡b¨i KvQvKvwQ n‡j, mg‡qi mv‡_ †h‡Kv‡bv 
gyn~‡Z© e ‘̄KYvi †e‡Mi cwieZ©‡bi nvi‡K ZvrÿwYK Z¡iY e‡j| 

 L  Dc‡ii w`‡K wbwÿß e ‘̄i †ÿ‡Î AwfKl©R Z¡i‡Yi gvb e¯‘i 
MwZi wecixZ w`‡K wµqv K‡i| d‡j e¯‘i MwZ‡eM cÖwZ‡m‡K‡Û 
9.8 m s1 K‡i n«vm cvq| 

 M  GLv‡b, 
 X we› ỳi ’̄vbv¼ (3, 2, 1) 
 Y we› ỳi ’̄vbv¼ (2, 1, 4) 

 

OX = 3i


  + 2j


  + 


k 

 

OY = 2i


  + j


  + 4


k 

G‡`i ga¨eZ©x †KvY  n‡j, 

 cos  = 


OX. 


OY

| |
OX | |

OY
  

  = 
(3i


 + 2j


 + k


) . (2i


 + j


 + 4k


)

32 + 22 + 12 . (2)2 + 12 + 42
 

  = 
 6 + 2 + 4

14 21
 

ev,  = cos1 
0

7 6
 = 90° 

AZGe, †f±iØ‡qi ga¨eZ©x †KvY 90°| 

 N  GLv‡b, 

OX = 3 i 


  + 2 j 


  + k 


 

 


OY = 2 i 

  + j 


  + 4k 


 

 

OX  


OY = (3 i 


 + 2j


 + 


k)  (2i


 + j


 + 4


k) 

 = 






i



3
2

 
j


2
1

 


k
1
4
  

 = (8  1) i

  + (2  12)j


  + (3 + 4)k


 

 = 7i

   14j


  + 7k


 

GLb, 

OX I 


OY Gi Z‡ji Dci j¤̂ GKK †f±i 

 n


1 = ± 


OX  


OY

| |
OX  


OY

  

  = 
7i

  14j


 + 7


k

72 + (14)2 + 72
  

  = ± 
7i

  14j


 + 7


k

294
 

Avevi, 


OY  


OX = (2i

 + j


 + 4


k)  (3i


 + 2j


 + 


k) 

 = 






i



 2
3

 
j


1
2
 


k
4
1

 

 = (1  8)i

 + (12 + 2)j


  + ( 4 3) k


 

 = 7i

  + 14j


  7


k 

GLb, 

OY, 


OX Gi Z‡ji Dci j¤ ̂GKK †f±i, 

 n


2 = ± 


OY  


OX

| |
OY  


OX

 

  = ± 
7i


 + 14j


  7


k

(7)2 + 142 + (7)2
 

  = ± 
7i


 + 14j


  7


k

294
  

  = ± 
7i

  14j


 + 7


k

294
 

GLv‡b, n 


1 = n


2 

AZGe, 

OX, 


OY Gi Z‡ji Dci j¤̂ GKK †f±i Ges 


OY, 


OX 

Gi Z‡ji Dci j¤̂ GKK †f±i GKB n‡e Z‡e w`K wecixZ n‡e| 
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wbDUwbqvb ejwe`¨v Aa¨vq 04 

 
 

cÖkœ 90  h‡kvi †evW© 2021   cÖkœ 3 

wP‡Î 500 gm f‡ii AB miæ `ÐwU 
Gi ˆ`‡N©̈ i ga¨we›`y‡Z j¤f̂v‡e 
MgbKvix Aÿ PQ Gi mv‡c‡ÿ 
cÖwZ wgwb‡U 30 evi K‡i Nyi‡Q| 

 

50 cm

Y

A B

X P

Q  
K. †gŠwjK e‡ji msÁv `vI| 1 
L. N~Y©b A‡ÿi mv‡c‡ÿ ˆe ỳ¨wZK cvLvi mKj we› ỳi †KŠwYK 

†eM mgvb wKš‘ ˆiwLK †eM wfbœ wfbœ †Kb? e¨vL¨v Ki| 2 
M. PQ A‡ÿi mv‡c‡ÿ `ÐwUi †KŠwYK fi‡eM wbY©q Ki| 3 
N. XY A_ev PQ †Kvb A‡ÿi mv‡c‡ÿ `ÐwUi RoZvi åvgK 

†ewk n‡e| MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4 

  90bs cÖ‡kœi DËi   
 K  †hme ej Ab¨vb¨ ej †_‡K Drcbœ nq bv Ges Ab¨ †Kv‡bv 
e‡ji iƒc ev iƒcvšÍi bq eis Ab¨vb¨ ej Gme e‡ji †Kv‡bv bv 
†Kv‡bv iƒ‡ci cÖKvk †mme ej‡K †gŠwjK ej e‡j| 

 L  Avgiv Rvwb, †KŠwYK †eM () Ges ˆiwLK †e‡Mi (v) m¤úK© 
n‡jv; v = r; myZivs, †KŠwYK †eM  aªæegv‡bi n‡jI r-Gi 
gv‡bi Ici wbf©i K‡i v-Gi gvb wewfbœ n‡Z cv‡i|  
ˆe`y¨wZK d¨v‡bi cvLvi mKj we›`yi †KŠwYK †eM GKB, wKš‘ 
†K› ª̀ n‡Z cvLvi wewfbœ we›`yi `~iZ¡ wewfbœ iKg| G Kvi‡Y 
mg ª̀æwZ‡Z N~Y©vqgvb ˆe`y¨wZK cvLvi wewfbœ KYvi †KŠwYK †eM 
mgvb n‡jI ˆiwLK †eM wfbœ nq| 

 M  GLv‡b, `‡Ði fi, m = 500 gm, = 0.5 kg 

 `‡Ði ˆ`N©̈ , l = 2  50 cm = 100 cm = 1 m 

PQ A‡ÿi mv‡c‡ÿ cÖwZ wgwb‡U 30 evi Ny‡i A_©vr †KŠwYK †eM,  

  = 
2  N

t  = 
2   30

60  rad s1 =  rad s1 

Avgiv Rvwb, 
PQ A‡ÿi mv‡c‡ÿ RoZvi åvgK, 

 I = 
1

12 ml2 

  = 
1

12  0.5 kg  12 m2 = 
1

24 kg m2 

Avevi, PQ A‡ÿi mv‡c‡ÿ `ÐwUi †KŠwYK fi‡eM, 

 L = I = 
1
24 kg m2   rad s1 = 0.1309 kg m2 s1 

AZGe, DÏxc‡Ki `ÐwUi PQ A‡ÿi mv‡c‡ÿ †KŠwYK fi‡eM 
0.1309 kg m2 s1 

 N  XY A‡ÿi †ÿ‡Î : 
Avgiv Rvwb, XY A‡ÿi mv‡c‡ÿ RoZvi åvgK, 

 I1 = 
1
3 ml2 

  = 
1
3  0.5 kg  12 m2 

GLv‡b, 
AB `‡Ði fi, m = 0.5 kg 

AB `‡Ði ˆ`N©̈ , l = 1 m 

  = 
1
6 kg m2 

PQ A‡ÿi mv‡c‡ÿ : 
ÔMÕ n‡Z cvB, PQ A‡ÿi mv‡c‡ÿ RoZvi åvgK, 

 I = 
1
24 kg m2 

MvwYwZK we‡køl‡Y †`Lv hv‡”Q I1 > I 

AZGe, DÏxc‡Ki AB `‡Ði XY A‡ÿi mv‡c‡ÿ RoZvi åvgK 
PQ A‡ÿi mv‡c‡ÿ RoZvi åvgK A‡cÿv †ewk n‡e| 

cÖkœ 91  Kzwgjøv †evW© 2021   cÖkœ 7 

5 kg fi I 30 cm e¨vmv‡a©i GKwU PvKv wgwb‡U 60 evi Nyi‡Q| 
PvKvwU‡K 5 sec G _vgv‡bvi Rb¨ 0.45 N-m UK© cÖ‡qvM Kiv n‡jv| 
K. †K›`ªwegyLx e‡ji msÁv `vI| 1 
L. UK© I e‡ji g‡a¨ cv_©K¨ wjL| 2 
M. PvKvwUi †KŠwYK fi‡eM wbY©q Ki| 3 
N. DÏxc‡K DwjøwLZ mg‡q PvKvwU‡K _vgv‡bv hv‡e wK-bv 

hvPvB Ki| 4 

  91bs cÖ‡kœi DËi   
 K  e„ËvKvi c‡_ †Kv‡bv e ‘̄ Nyi‡Z _vK‡j †h ej e„‡Ëi †K‡› ª̀i 
Dci e¨vmva© eivei †K‡› ª̀i evB‡ii w`‡K wµqv K‡i Zv‡K 
†K› ª̀wegyLx ej e‡j| 

 L  UK© I e‡ji g‡a¨ cv_©K¨ wb¤œiƒc : 

UK© ej 
1. A‡ÿi mv‡c‡ÿ N~Y©biZ e ‘̄i 

Dci †h we› ỳ‡Z ej wµqvkxj 
H we› ỳi Ae ’̄vb †f±i I 
cÖhy³ e‡ji †f±i ¸Ydj‡K 
UK© e‡j| 

1. †h evwn¨K Kvi‡Y w ’̄i 
e¯‘‡K MwZkxj ev 
MwZkxj e¯‘i Ae ’̄vi 
cwieZ©b NUv‡bv hvq 
Zv‡K ej e‡j| 

2. wµqvkxj ej F I Aÿ n‡Z 
e‡ji wµqv †iLvi j¤̂ `~iZ¡ d 

n‡j UK©, 

  = 


d  


F 

2. e¯‘i fi m I Z¡iY a 
n‡j ej, F = ma 

3. U‡K©i GKK wbDUb-wgUvi (N-m) 3. e‡ji GKK wbDUb (N) 
4. U‡K©i gvÎv [ML2T2] 4. e‡ji gvÎv [MLT2] 

 M  GLv‡b, PvKvi fi, m = 5 kg 

 PvKvi e¨vmva©, r = 30 cm = 0.3 m 

 N~Y©b msL¨v, N = 60  

 mgq, t = 1 min = 60 s 

 PvKvwUi RoZvi åvgK, 

 I = 
1
2 m r2 = 

1
2  5 kg  (0.3 m)2 = 0.225 kg m2 

PvKvwUi †KŠwYK †eM, 0 = 
2 N

t   

 = 
2  3.1416 rad  60

60 s   

 = 6.28 rad s1 
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 PvKvi †KŠwYK fi‡eM, 
 L = I0 
  = 0.225 kg m2  6.28 rad s1 = 1.41 kg m2 s1 
AZGe, DÏxc‡Ki PvKvwUi †KŠwYK fi‡eM 1.41 kg m2 s1 

 N  ÔMÕ n‡Z cvB, 
 PvKvi †KŠwYK †eM, 0 = 6.28 rad s1 

 PvKvi RoZvi åvgK, I = 0.225 kg m2 

 PvKvwUi †KŠwYK g›`b, 

  = 

I = 

0.45 Nm
0.225 kg m2 = 2 rad s2 

awi, PvKvwU _vgv‡Z t mgq jvM‡e, 

GLv‡b, 
UK©,  = 0.45 Nm 

†kl †eM,  = 0 

  = 0   t 
ev, 0 = 0   t 

ev, t = 
0

  = 
6.28 rad s1

2 rad s2  = 3.14 s 

MvwYwZK we‡kølY n‡Z †`Lv hvq, t < 5 sec 

AZGe, DÏxc‡K D‡jøwLZ mg‡qi c~‡e©B PvKvwU _vgv‡bv hv‡e| 

cÖkœ 92  PÆMÖvg †evW© 2021   cÖkœ 5 

 

BB

AA

50 cm rr 

fvi‡K› ª̀Mvgx AÿN~Y©b Aÿ N~Y©b Aÿ  
 wPÎ-1 wPÎ-2 

wP‡Î wmwjÛvi AvK…wZi `Ði fi 5 kg Ges e¨vmva© 10 cm. Dfq 
wP‡Îi `Ð N~Y©b A‡ÿi mv‡c‡ÿ 1 rad s1 †e‡M Nyi‡Q| 
K. PµMwZi e¨vmva© Kv‡K e‡j? 1 
L. Djø¤ ̂ Z‡j N~Y©vqgvb †ivjvi †Kv÷v‡ii hvÎx wb‡P c‡o bv 

†Kb? e¨vL¨v Ki| 2 
M. wPÎ-1 Gi `Ði †KŠwYK fi‡eM wbY©q Ki| 3 
N. DÏxc‡Ki †Kvb ø̀wU _vgv‡Z AwaK evavi m¤§yLxb n‡Z n‡e? 

MvwYwZKfv‡e e¨vL¨v Ki| 4 

  92bs cÖ‡kœi DËi   
 K  †Kv‡bv „̀p e ‘̄i mgMÖ fi hw` GKwU we›`y‡Z †K› ª̀xf‚Z Kiv 
hvq hv‡Z K‡i GKwU wbw`©ó A‡ÿi mv‡c‡ÿ H †K› ª̀xf‚Z e¯‘KYvi 
RoZvi åvgK, H wbw ©̀ó A‡ÿi mv‡ÿ‡c mgMÖ `„p e ‘̄i RoZvi 
åvg‡Ki mgvb nq, Zvn‡j H wbw ©̀ó Aÿ †_‡K †K›`ªxf‚Z e¯‘ 
KYvi j¤ ̂ ~̀iZ¡‡K PµMwZi e¨vmva© e‡j| 

 L  †ivjvi †Kv÷vi‡K Djø¤̂ Z‡j †Nviv‡j Gi MwZc_ e„ËvKvi 
nq| †ivjvi †Kv÷viwU hLb Luvov Dc‡ii w`‡K Ae ’̄vb K‡i ZLb 
Zvi IRb Lvov wb‡Pi w`‡K KvR K‡i| Gi Dci †K› ª̀wegyLx ej 
Lvov Dc‡ii w`‡K KvR K‡i| IRb Ges †K› ª̀wegyLx e‡ji gvb 
mgvb wKš‘ wecixZ| d‡j Zv †ivjvi †Kv÷v‡ii IRb‡K wbw¯Œq 
K‡i †`q Ges †ivjvi †Kv÷vi †_‡K hvÎx wb‡P c‡o hvq bv| 

 M  GLv‡b, wmwjÛv‡ii fi, m = 5 kg 

 wmwjÛv‡ii e¨vmva©, r = 10 cm = 0.1 m 
 †KŠwYK †eM,  = 1 rad s1 

Avgiv Rvwb, AB A‡ÿi mv‡c‡ÿ RoZvi åvgK, 

 I1 = 
1
2 m r2 = 

1
2  5 kg  (0.1 m)2 = 0.025 kg m2 

Avevi, `Ði †KŠwYK fi‡eM, L = I1 

  = 0.025 kg m2  1 rad s1 
  = 0.025 kg m2 s1 
AZGe, DÏxc‡Ki wPÎ-1 Gi `Ði †KŠwYK fi‡eM 0.025 kg m2 s1. 

 N  wPÎ-1 Gi †ÿ‡Î : 
GLv‡b, wmwjÛv‡ii e¨vmva©, r = 10 cm = 0.1 m 

 wmwjÛv‡ii fi, m = 5 kg 

ÔMÕ n‡Z cvB, RoZvi åvgK, I1 = 0.025 kg m2 
wPÎ-2 Gi †ÿ‡Î : 
Avgiv Rvwb, mgvšÍivj A‡ÿi mv‡c‡ÿ RoZvi åvgK, 
I2 = IG + mh2 

 = 
1
2 m r2 + mh2 

 = 
1
2  5 kg  (0.1 m)2 

+ 5 kg  (0.5 m)2 

 = 1.275 kg m2 

GLv‡b, 
wmwjÛv‡ii fi, m = 5 kg 

wmwjÛv‡ii e¨vmva©, r = 0.1 m 

fi‡K› ª̀Mvgx A‡ÿi I N~Y©b 
A‡ÿi ~̀iZ¡, h = 50 cm = 0.5 m 

MvwYwZK we‡køl‡Y †`Lv hv‡”Q, I2 > I1 
AZGe, DÏxc‡Ki wPÎ-1 A‡cÿv wPÎ-2 Gi RoZvi åvgK †ewk|  
Avgiv Rvwb, UK©  = I  A_©vr hvi RoZvi åvgK hZ †ewk n‡e 
Zv‡K _vgv‡Z ZZ †ewk euvav`vbKvix UK© cÖ‡qvM Ki‡Z n‡e| ZvB 
wPÎ-2 Gi ø̀wU‡K _vgv‡Z AwaK evavi m¤§yLxb n‡Z n‡e| 

cÖkœ 93  w`bvRcyi †evW© 2021   cÖkœ 6 

1000 kg f‡ii GKwU evm 78125 J 
MwZkw³ wb‡q iv Í̄vq Pjvi mgq 
nVvr 145 m e¨vmva©wewkó GKwU 
euv‡Ki m¤§yLxb n‡jv hv wb‡Pi wP‡Î 
†`Lv‡bv n‡q‡Q| [g = 9.8 m s2] 

 

O

145 m7 m

C

B A
0.3 m

iv Í̄v

 
K. †K›`ªgyLx ej Kx? 1 
L. †bŠKv †_‡K jvd †`Iqvi mgq †bŠKv wcwQ‡q hvq †Kb? 2 
M. evmwUi fi‡eM wbY©q Ki| 3 
N. evmwU DÏxc‡K cÖ̀ wk©Z iv Í̄vi euvKwU wbivc‡` AwZµg 

Ki‡Z cvi‡e wK? MvwYwZK we‡kølYmn gZvgZ `vI| 4 

  93bs cÖ‡kœi DËi   
 K  †Kv‡bv e ‘̄ e„ËvKvi c‡_ MwZkxj _vKvi Rb¨ e„‡Ëi †K‡› ª̀i 
w`‡K †h ej wµqv K‡i ZvB †K› ª̀gyLx ej| 

 L  Av‡ivnx †bŠKv †_‡K jvwd‡q bvg‡j †bŠKvwU wcwQ‡q hvq| 
jvd †`Iqvi Av‡M †bŠKv I Av‡ivnx w¯’i wQj e‡j I‡`i †gvU 
fi‡eM k~b¨ wQj| mvg‡b jvd †`Iqvq Av‡ivnx mPj n‡q fi‡eM 
jvf K‡i| fi‡e‡Mi msiÿY m~Î Abyhvqx †gvU fi‡eM k~b¨ 
_v‡K| ZvB †bŠKvwU‡Z mgvb I wecixZgyLx fi‡eM m„wó nq| 
d‡j †bŠKvwU mPj n‡q wcwQ‡q hvq| 
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 M  GLv‡b, ev‡mi fi, m = 1000 kg 

 ev‡mi MwZkw³, Ek = 78125 J 
 ev‡mi fi‡eM, P = ? 

Avgiv Rvwb, 

 Ek = 
1
2 mv2  

ev, Ek = 
(mv)2

2m  = 
P2

2 m 

ev, P2 = Ek  2 m = 78125 J  2  1000 kg 

 P = 12500 kg m s1 

AZGe, DÏxc‡Ki evmwUi fi‡eM 12500 kg m s1 n‡e| 

 N  GLv‡b, ev‡mi MwZkw³, Ek = 78125 J 

 ev‡mi fi, m = 1000 kg 

 euv‡Ki e¨vmva©, r = 145 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 
 iv Í̄vi cȪ ’, d = 7 m 

 iv Í̄vi ỳB cÖv‡šÍi D”PZv, h = 0.3 m 

Avgiv Rvwb 
e¨vswKs †KvY, 

 sin  = 
h
d = 

0.3 m
7 m  

  = 2.4563 
euuvKwU wbivc‡` AwZµg Kivi m‡e©v”P †eM vmax n‡j, 

 tan  = 
v2

max

rg  

ev, v2
max = tan   rg = tan (2.4563)  145 m  9.8 m s2 

 vmax = 7.807 m s1 

Avevi, DÏxc‡Ki Mvwoi †eM v n‡j, 

 Ek = 
1
2 mv2 

ev, mv2 = 2 Ek 

ev, v2 = 
2 Ek

m  = 
2  78125 J

1000 kg  

 v = 12.5 m s1 

MvwYwZK we‡køl‡Y †`Lv hv‡”Q, v > vmax 
AZGe, evmwU DÏxc‡Ki cÖ̀ wk©Z iv Í̄vi euvKwU wbivc‡` AwZµg 
Ki‡Z cvi‡e bv| 

cÖkœ 94  gqgbwmsn †evW© 2021   cÖkœ 3 

GKwU iv Í̄vi cȪ ’ 16 m I euv‡Ki ỳB cÖv‡šÍi D”PZvi cv_©K¨ 
60 cm Ges e¨vm 300 m| euv‡Ki cv‡k GKwU †ev‡W© Mvwoi 
m‡e©v”P MwZmxgv 50 km h1 wb‡`©wkZ| [g = 9.8 m s2] 
K. †KŠwYK †eM Kv‡K e‡j? 1 
L. wµqv I cÖwZwµqv GKB e ‘̄i Dci Kxfv‡e KvR K‡i? 2 
M. iv Í̄vi e¨vswKs †KvY wbY©q Ki| 3 
N. DÏxc‡K wb‡ ©̀wkZ m‡e©v”P MwZmxgvi mwVKZv MvwYwZK 

we‡køl‡Yi gva¨‡g e¨vL¨v Ki| 4 

  94bs cÖ‡kœi DËi   
 K  e„ËvKvi c‡_ Pjgvb †Kv‡bv e ‘̄i GKK mg‡q †h †KŠwYK 
miY N‡U Zv‡K H e ‘̄i †KŠwYK †eM e‡j| 

 L  wbDU‡bi Z…Zxq m~Îvbymv‡i cÖwZwU wµqviB mgvb I wecixZgyLx 
cÖwµqv i‡q‡Q Ges wµqv I cÖwZwµqv ỳwU wfbœ e ‘̄i Dci KvR 
K‡i| AZGe, wµqv I cÖwZwµqv GKB e ‘̄i Dci KvR K‡i bv| 
A_©vr wµqv I cÖwZwµqv GKB e ‘̄i Dci KvR Kiv m¤¢e bq| 

 M  GLv‡b, iv¯Ívi cȪ ’, x = 16 m 

 `yB cÖv‡šÍi D”PZvi cv_©K¨, h = 60 cm = 0.6 m 

e¨vswKs †KvY  n‡j, 

 sin  = 
h
x 

ev,  = sin1 



0.6 m

16 m  = 2.15 

 



x h 

 

AZGe, DÏxc‡Ki iv Í̄vi e¨vswKs †KvY 2.15. 

 N  ÔMÕ n‡Z cvB, 
 DÏxc‡Ki iv Í̄vi e¨vswKs †KvY,  = 2.15 

GLv‡b, euv‡Ki e¨vmva©, r = 
300 m

2  = 150 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 

awi, DÏxc‡Ki iv Í̄vi euv‡K m‡e©v”P MwZmxgv, v 

myZivs, tan  = 
v2

rg 

ev, v = rg tan  

 



x h

 

  = 150 m  9.8 m s2  tan 2.15 
 v = 7.43 m s1 = 26.74 km h1 

†`Lv hv‡”Q, v  50 km h1 Ges v < 50 km h1 

AZGe, DÏxc‡K wb‡ ©̀wkZ m‡e©v”P MwZmxgv mwVK bq| 

cÖkœ 95  wm‡jU †evW© 2017   cÖkœ 3 

wgUvi †MR I eªW‡MR †ij jvB‡bi ỳwU cv‡Zi ga¨eZ©x ~̀iZ¡ 
h_vµ‡g 0.8 m I 1.3 m| †h ¯’v‡b euv‡Ki e¨vmva© 500 m H ¯’v‡b 
jvBb¸‡jvi g‡a¨ D”PZvi cv_©K¨ h_vµ‡g 7.00 cm I 11.37 cm| 
K. UK© Kv‡K e‡j? 1 
L. Ômgvb f‡ii ỳwU e ‘̄i w¯’wZ¯’vcK msNl© n‡j Zviv †eM 

wewbgq K‡iÕ e¨vL¨v Ki| 2 
M. 1g jvB‡bi e¨vswKs †KvY KZ? 3 
N. †Kvb jvB‡b †ijMvwo AwaK ª̀æZZvi mv‡_ euvK wb‡Z 

cvi‡e MvwYwZK we‡kølYmn gšÍe¨ Ki| 4 

  95bs cÖ‡kœi DËi   
 K  †Kv‡bv we› ỳ ev Aÿ‡K †K›`ª K‡i N~Y©vqgvb †Kv‡bv KYvi 
e¨vmva© †f±i Ges KYvi Dci cÖhy³ e‡ji †f±i ¸Ydj‡K H 
we›`y ev A‡ÿi mv‡c‡ÿ KYvwUi Dci cÖhy³ UK© e‡j| 

 L  †h msN‡l©i Av‡M I c‡i `ywU e¯‘i Av‡cwÿK †eM 
AcwiewZ©Z _v‡K †mB msNl©‡K w¯’wZ¯’vcK msNl© e‡j| 

 v01 

m1 

v02 

m2 

v1 

m1 

v2 

m2 m1 m2  
Avgiv Rvwb, 1g e ‘̄i †eM (msN‡l©i ci) 

 v1 = 
m1  m2

m1 + m2
  v01

 + 
2m2

m1 + m2
 + v02
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2q e ‘̄i †eM, v2 = 
2m1

m1 + m2
  v01

 + 
m2  m1

m1 + m2
  v02

 

hw` e ‘̄ `ywUi fi mgvb A_©vr m1 = m2 nq 
Z‡e, v1 = v02

 Ges v2 = v01 

A_©vr, msN‡l©i ci e ‘̄ `ywU †eM wewbgq K‡i| 

 M  GLv‡b, 1g jvB‡bi ỳwU cv‡Zi ga¨eZ©x ~̀iZ¡,  
 AB = x = 0.8 m = 80 cm 
jvB‡bi D”PZvi cv_©K¨, AC = h = 700 cm 

GLb, e¨vswKs †KvY  n‡j,  

 sin  = 
h
x 

ev,  = sin1 


h

x  = sin1 



7

80  = 5.02 

 A 

CB 

x 
h 

 
 

AZGe, 1g jvB‡bi e¨vswKs †KvY 5.02| 

 N  GLv‡b, iv Í̄vi euv‡Ki e¨vmva©, r = 500 m 

1g jvB‡bi e¨vswKs †KvY,  = 5.02 

AwfKl©R Z¡iY, g = 9.8 m s2 

 1g jvB‡b †ijMvwo m‡e©v”P v1 †e‡M euvK wb‡Z cvi‡j,  

 tan  = 
v1

2

rg  

ev, tan 5.02 = 
v1

2

500 m  9.8 m s2 

ev, v1 = 0.0878  500  9.8 m s1 = 20.74 m s1 

2q jvB‡b ỳwU cv‡Zi ga¨eZ©x ~̀iZ¡, PQ = x = 1.3 m = 130 cm 
D”PZvi cv_©K¨, PR = h = 11.37 cm 

 e¨vswKs †KvY  n‡j,  

 sin  = 
h
x 

ev,  = sin1 


h

x  = sin1 



11.37

130  = 5.02 

 
x 

h 

 

2q jvB‡b †ijMvwo m‡e©v”P v2 †e‡M euvK wb‡Z cvi‡j,  

 tan  = 
v2

2

rg  

ev, tan 5.02 = 
v2

2

500 m  9.8 m s2 

ev, v2 = 0.0878  500  9.8 m s1 = 20.74 m s1 

GLv‡b, v1 = v2 

AZGe, Dfq jvB‡b †ijMvwo mgvb †e‡M euvK wb‡Z cvi‡e|  

cÖkœ 96  ewikvj †evW© 2017   cÖkœ 2 

60 kg f‡ii GKRb b„Z¨wkíx `ynvZ cÖmvwiZ K‡i wgwb‡U 20 evi 
Nyi‡Z cv‡ib| wZwb GKwU msMx‡Zi mv‡_ Zvj †gjv‡bvi †Póv 
KiwQ‡jb| 
K. PµMwZi e¨vmva© Kx? 1 
L. wbR A‡ÿi Pviw`‡K N~Y©vqgvb †Kv‡bv e¨w³i RoZvi åvgK 

A‡a©K n‡j †KŠwYK MwZ wØ¸Y nq Gi Zvrch© †jL| 2 
M. b„Z¨wkíx‡K msMx‡Zi mv‡_ HKZvwbK n‡Z wgwb‡U 30 evi 

Nyi‡j RoZvi åvgKØ‡qi Zzjbv Ki| 3 
N. DÏxc‡Ki b„Z¨wkíxi cwiewZ©Z †KŠwYK MwZkw³ wØ¸Y n‡e 

wK? we‡kølYc~e©K gZvgZ `vI| 4 

  96bs cÖ‡kœi DËi   
 K  †Kv‡bv „̀p e ‘̄i mgMÖ fi hw` GKwU we›`y‡Z †K› ª̀xf‚Z Kiv 
hvq hv‡Z K‡i GKwU wbw`©ó A‡ÿi mv‡c‡ÿ H †K› ª̀xf‚Z e¯‘KYvi 
RoZvi åvgK, H wbw ©̀ó A‡ÿi mv‡ÿ‡c mgMÖ `„p e ‘̄i RoZvi 
åvg‡Ki mgvb nq, Zvn‡j H wbw ©̀ó Aÿ †_‡K †K›`ªxf‚Z e¯‘ 
KYvi j¤ ̂ ~̀iZ¡‡K PµMwZi e¨vmva© e‡j| 

 L  Avgiv Rvwb, wbR A‡ÿi Pviw`‡K N~Y©vqgvb †Kv‡bv e¨w³i 
RoZvi åvgK I, †KŠwYK †eM  Ges †KŠwYK fi‡eM L n‡j, 

 L = I  ev,  = 
L
I  

GLb, RoZvi åvgK A‡a©K A_©vr I
2 n‡j, 

cwiewZ©Z †KŠwYK †eM, 

 1 = 
L
I
2

 = 
2L
I  = 2 

L
I  = 2 

A_©vr, wbR A‡ÿi Pviw`‡K N~Y©vqgvb e¨w³i RoZvi åvgK A‡a©K 
n‡j †KŠwYK MwZ wØ¸Y nq| 

 M  1g †ÿ‡Î, mgq, t1 = 1 min = 60 s 
 N~Y©b msL¨v, N1 = 20 

 RoZvi åvgK = I1 
 †KŠwYK †eM = 1 
2q †ÿ‡Î, mgq, t2 = 1 min = 60 s 
 N~Y©b msL¨v, N2 = 30 

 RoZvi åvgK = I2  
 †KŠwYK †eM = 2 
Avgiv Rvwb, 
 I11 = I22 

ev, I1 . 
2N1

t1
 = I2 . 

2N2

t2
 

ev, I1N1 = I2N2 [ t1 = t2] 

ev, I1

I2
 = 

30
20 = 

3
2 

 I1 : I2 = 3 : 2 

 N  1g †ÿ‡Î, mgq, t1 = 1 min = 60 s 

 N~Y©b msL¨v, N1 = 20 

 †KŠwYK †eM = 1 

 RoZvi åvgK = I1 

 MwZkw³ = E1 

2q †ÿ‡Î, mgq, t2 = 1 min = 60 s 

 N~Y©b msL¨v, N2 = 30 

 †KŠwYK †eM = 2 

 RoZvi åvgK = I2  

 MwZkw³ = E2 

Avgiv Rvwb, 

 E1 = 
1
2 I11

2  

Ges E2 = 
1
2 I22

2 
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E2

E1
 = 

I22
2

I11
2 = 

2
3  

2N2

t2

2

   
t1

2N1

2

  

  = 
2
3 



30

20

 2

  

  = 
2
3  

9
4 = 

3
2 = 1.5 

ev, E2 = 1.5 E1 

myZivs DÏxc‡Ki b„Z¨ wkíxi cwiewZ©Z †KŠwYK MwZkw³ wØ¸Y 
n‡e bv| 

cÖkœ 97  ewikvj †evW© 2017   cÖkœ 5 

†iKwW©s Kv‡R e¨en„Z GKwU MÖv‡gv‡dvb †iKW© cÖwZ wgwb‡U 
10wU N~Y©b m¤úbœ K‡i| G‡Z 2wU Uª̈ vK Gi e¨vmva© h_vµ‡g 
6 cm Ges 8 cm| 
K. Ro KvVv‡gvi msÁv wjL| 1 
L. ÁMo‡eM k~b¨ n‡jI Mo ª̀æwZ KLbI k~b¨ nq bvÓ Gi 

e¨vL¨v wjL| 2 
M. MÖv‡gv‡dvb Gi Uª̈ vK ỳwUi ˆiwLK ª̀æwZ wbY©q Ki| 3 
N. hw` MÖv‡gv‡dvb †iKW©wU 10% †ewk †KŠwYK `ªæwZ‡Z Ny‡i 

Z‡e k‡ãi ZxeªZvi †Kv‡bv cwieZ©b n‡e wK? we‡kølY Ki| 4 

  97bs cÖ‡kœi DËi   
 K  †Kv‡bv e ‘̄i Ae¯’vb Ab¨ GKwU cÖm½ e¯‘i mv‡c‡ÿ Rvb‡Z 
n‡j H cÖm½ e ‘̄i m‡½ †h ¯’vbv¼ e¨e ’̄v mshy³ Av‡Q a‡i wb‡Z 
nq, Zv‡K cÖm½ KvVv‡gv e‡j| 

 L  †Kv‡bv e ‘̄ GKwU we›`y n‡Z hvÎv ïiæ K‡i Avevi hw` †mB 
we›`y‡Z wd‡i Av‡m Zvn‡j Zvi miY k~b¨ nq| 

Avgiv Rvwb, Mo †eM = 
†gvU miY
†gvU mgq 

G‡ÿ‡Î †gvU miY k~b¨ n‡j Mo‡eMI k~b¨ n‡e| 

Ab¨w`‡K, Mo ª̀æwZ = 
†gvU AwZµvš   ` iZ¡

†gvU mgq  

wKš‘, †gvU AwZµvšÍ ~̀iZ¡ KLbB k~b¨ n‡Z cv‡i bv| ZvB Mo 
`ªæwZi gvb k~b¨ nq bv| 

 M  GLv‡b, N~Y©b msL¨v, N = 10 ; mgq, t = 1 min = 60 s 

1g Uª̈ v‡Ki e¨vmva©, r1 = 6 cm = 0.06 m 

2q Uª̈ v‡Ki e¨vmva©, r2 = 8 cm = 0.08 m 

 MÖv‡gv‡dv‡b †iKW©wUi †KŠwYK ª̀æwZ,  

  = 
2N

t  = 
2  10

60 s  = 

3 rad s1 

 1g Uª̈ v‡Ki ˆiwLK ª̀æwZ, 
 v1 = r1  

  =  

3  0.06  m s1 = 0.0628 m s1 

2q Uª̈ v‡Ki ˆiwLK ª̀æwZ, 
 v2 = r2 

  =  

3  0.08  m s1 = 0.0838 m s1 

AZGe, MÖv‡gv‡dvb Gi Uª̈ vK ỳwUi ˆiwLK ª̀æwZ h_vµ‡g 0.0628 

m s1 I 0.0838 m s1| 

 N  cÖ_g †ÿ‡Î, 

 †KŠwYK `ªæwZ,  = 

3 rad s1 [M n‡Z] 

†KŠwYK `ªæwZ 10% e„w× †c‡q n‡e, 

  =  

3 + 


3 ‰i 10%  rad s1 = 

11
30  rad s1 

GLb,   = 
2f 
2f

 = 
f 
f  

ev, f 
f  = 

11
30   

3
 = 

11
10 

ev, f  > f  
ev,  f 2 > f2 
Avgiv Rvwb, I  f2 ............................... (1) 

 Ges I  f 2 ............................ (2) 

mgxKiY (1) I (2) bs n‡Z, 

 
I
I  = 

f 2

f2  = 
121
100  

ev, I = 
121
100 I 

 ZxeªZvi cwieZ©b = I  I 

 = 
121
100 I  I 

 = 
21

100 I = I Gi 21% 

 k‡ãi ZxeªZv 21% e„w× cv‡e| 

cÖkœ 98  w`bvRcyi †evW© 2017   cÖkœ 2 

bqb 25 g f‡ii GKwU cv_iLÐ‡K 1 m `xN© GKwU myZvi mvnv‡h¨ 
e„ËvKvi c‡_ Nyiv‡”Q| cv_i LÐwU cÖwZ †m‡K‡Û 5 evi Nyi‡Q| 
cv_‡ii N~Y©b msL¨v GKB †i‡L myZvi ˆ`N©̈  wØ¸Y Kiv n‡jv| myZv 
me©vwaK 40 N ej mn¨ Ki‡Z cv‡i|  
K. †KŠwYK †eM Kx? 1 
L. cig k~b¨ ZvcgvÎvq M¨v‡mi mKj AYy w¯’i _v‡K e¨vL¨v 

Ki| 2 
M. cÖ_g †ÿ‡Î cv_iwUi †KŠwYK fi‡eM wbY©q Ki| 3 
N. bqb myZvi ˆ`N©̈  wØ¸Y K‡i N~Y©b mdjfv‡e m¤úbœ Ki‡Z 

cvi‡e wK-bv MvwYwZKfv‡e hvPvB Ki| 4 

  98bs cÖ‡kœi DËi   

 K  mgq e¨eavb k~‡b¨i KvQvKvwQ (t 


 0) n‡j †KŠwYK mi‡Yi 
cwieZ©‡bi nvi‡K †KŠwYK †eM e‡j| 

 L  M¨v‡mi AYymg~‡ni MwZkw³ ZvcgvÎvi mgvbycvwZK| ZvcgvÎv 
evov‡j MwZkw³ evo‡e| ZvcgvÎv Kgv‡j MwZkw³ Kg‡e| M¨v‡mi 
MwZZË¡vbymv‡i cig k~b¨ ZvcgvÎvq MwZkw³ k~b¨| ZvB cig k~b¨ 
ZvcgvÎvq M¨vm AYymg~n c~Y© w ’̄Zve ’̄vq _v‡K| 

 M  DÏxcK n‡Z cvB, cv_‡ii fi, m = 25 g = 0.025 kg 

 myZvi ˆ`N©̈ , r = 1 m 

 mgq, t = 1 s 

 AveZ©b msL¨v, N = 5 

 †KŠwYK fi‡eM, L = ? 
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Avgiv Rvwb, L = I = I  2f [  = 2f] 

 = I  2  
N
t  [ f = 

N
t ] 

 = mr2  2  
N
t  [ I = mr2] 

 = 0.025  (1)2  2  3.1416  
5
1 

 = 0.7854 kg m2 s1 

myZivs, cv_iwUi †KŠwYK fi‡eM 0.7854 kg m2 s1| 

 N  GLv‡b, cv_‡ii fi, m = 25 g = 0.025 kg 
 mgq, t = 1 s 

 N~Y©b msL¨v, N = 5 

 myZvi mnbkxj Uvb, T = 40 N 

 myZvi ˆ`N©̈ , r = 1  2 m = 2m 

Avgiv Rvwb, T = m2r = m  
2N

t

2

  r 

 = 0.025   
2  3.1416  5

1

2

  2 

 = 49.348 N > 40 N 

†h‡nZz, myZvi me©vwaK 40 N ej mn¨ Ki‡Z cv‡i| ZvB myZvi 
ˆ`N©̈  wØ¸Y Ki‡j N~Y©b mdjfv‡e m¤úbœ Kiv hv‡e bv| 

cÖkœ 99  ivRkvnx †evW© 2016   cÖkœ 2 

 m2 = 0.1 kg  

                   v2i = 100 m s1 

m1 = 2 kg  

                           v1i = 0 

  F1   m2  m1  F2 v2f = 90.17 m s1     m1 = 2kg 
           m2 = 0.1 kg             v1f 

msN‡l©i c~‡e© 

msN‡l©i mgq, t = 4s msN‡l©i ci  

wP‡Îi Av‡jv‡K wb‡¤œi cÖkœ̧ ‡jvi DËi `vI : 
K. 1 cvDÛvj ej Gi msÁv `vI| 1 
L. AwfKl© GK ai‡bi gnvKl© e¨vL¨v Ki| 2 
M. DÏxcK †_‡K cÖwZwµqv ej F1 wbY©q Ki| 3 
N. DÏxc‡Ki msNl©wU w¯’wZ¯’vcK bv Aw¯’wZ¯’vcK msNl©? 

MvwYwZK we‡kølY K‡i †Zvgvi gZvgZ `vI| 4 

  99bs cÖ‡kœi DËi   
 K  †h cwigvY ej 1 cvDÛ f‡ii †Kv‡bv e ‘̄i Dci cÖhy³ n‡j 
1 ft s2 Z¡iY m„wó K‡i Zv‡K 1 cvDÛvj ej e‡j| 

 L  G gnvwe‡k¦i †h‡Kv‡bv ỳwU e ‘̄i ga¨Kvi cvi¯úwiK AvKl©Y 
ej‡K gnvKl© e‡j| Avevi c„w_ex Ges Ab¨ †h‡Kv‡bv e ‘̄i g‡a¨ 
†h AvKl©Y Zv‡K AwfKl© e‡j| c„w_ex G gnvwe‡k¦iB Ask| ZvB 
c„w_exi mv‡_ Ab¨ †Kv‡bv e ‘̄i AvKl©Y ej‡KI gnvKl© ejv nq| 
myZivs, AwfKl© GK ai‡bi gnvKl©| 

 M  GLv‡b, wØZxq e ‘̄i fi, m2 = 0.1 kg 
 msN‡l©i c~‡e© †eM, v2i = 100 m s1 

 msN‡l©i c‡i †eM, v2f =  90.17 m s1 
 msN‡l©i mgq, t = 4 s 

 cÖwZwµqv ej, F1 = ? 

cÖwZwµqv e‡ji Kvi‡Y wØZxq e ‘̄‡Z m„ó Z¡iY a n‡j, 

 a = 
v2f  v2i

t  = 
 90.17 m s1  100 m s1

4 s  

 a =  47.5425 m s2 
FYvZ¥K wPý Øviv eySv hvq, wØZxq e¯‘‡Z g›`b m„wó nq hvi gvb 
47.5425 m s2 
 cÖwZwµqv ej, F1 = m2a  

 = 0.1 kg  ( 47.5425 m s2) 
 =  4.75425 N 
AZGe, DÏxcK Abymv‡i cÖwZwµqv e‡ji gvb 4.75425 N| 

 N  GLv‡b, 1g e ‘̄i fi, m1 = 2 kg 

 msN‡l©i c~‡e© †eM, v1i = 0  

 msN‡l©i c‡i †eM = v1f 

 Avevi, 2q e ‘̄i fi, m2 = 0.1 kg 

 msN‡l©i c~‡e© †eM, v2i = 100 m s1  

 msN‡l©i c‡i †eM, v2f = 90.17 m s1 

fi‡e‡Mi msiÿY m~Î Abymv‡i, 
 m1v1i + m2v2i = m1v1f + m2v2f 
ev, m1  0 + m2v2i = m1v1f + m2v2f 

ev, m2v2i = m1v1f + m2v2f 

ev, v1f = 
m2v2i  m2v2f

m1
 

  = 
0.1 kg  100 m s1  0.1 kg  ( 90.17 m s1)

2 kg  

 v1f = 9.5085 m s1 

msN‡l©i c~‡e© e ‘̄ ỳwUi †gvU MwZkw³ E1 n‡j, 

 E1 = 
1
2 m1v1i

2 + 
1
2 m2v2i

2 

  = 
1
2  2 kg  02 + 

1
2  0.1 kg  (100 m s1)2  

  = 500 J 
msN‡l©i c‡i e¯‘ ỳwUi †gvU MwZkw³ E2 n‡j, 

 E2 = 
1
2 m1v1f

2 + 
1
2 m2v2f

2 

  = 
1
2  2 kg  (9.5085 m s1)2 + 

1
2  0.1 kg  ( 90.17 m s1)2 

  = 496.94 J 
GLv‡b, E1  E2 

A_©vr msN‡l©i c~‡e© †gvU MwZkw³ Ges msN‡l©i c‡i †gvU 
MwZkw³ mgvb bq| 
myZivs msN‡l©i d‡j MwZkw³ msiwÿZ nq wb| 
AZGe, DÏxc‡Ki msNl©wU Aw¯’wZ¯’vcK msNl©| 

cÖkœ 100  h‡kvi †evW© 2016   cÖkœ 3 

8 kg f‡ii GKwU e ‘̄‡K 0.2 m j¤^v `wo w`‡q GKwU wbw ©̀ó A‡ÿi 
Pvwiw`‡K 2 rad s1 †e‡M Nyiv‡bv n‡”Q| 
K. fi‡e‡Mi msiÿY m~Î wjL| 1 
L. iv Í̄vi euv‡Ki wfZ‡ii cÖvšÍ †_‡K evB‡ii cÖvšÍ DuPz nq †Kb? 2 
M. N~Y©vqgvb e ‘̄wUi †KŠwYK fi‡eM †ei Ki| 3 
N. e¯‘wUi fi A‡a©K n‡j U‡K©i wKiƒc cwieZ©b n‡e? MvwYwZK 

we‡køl‡Yi gva¨‡g e¨vL¨v Ki| 4 
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  100bs cÖ‡kœi DËi   
 K  hLb †Kv‡bv e¨e ’̄vi Ici cÖhy³ wbU evwn¨K ej k~b¨ nq, 
ZLb e¨e ’̄vwUi †gvU fi‡eM msiwÿZ _v‡K| 

 L  euvKv c‡_ Mvwo Pjvi mgq Gi Dci wµqvkxj e ‘̄i AwfgyLx 
RoZv MvwowU‡K av°v w`‡q Dwë‡q †dj‡Z cv‡i| G RoZv 
cÖwZnZ Kivi Rb¨ MvwowU‡K GKwU †K› ª̀gyLx e‡ji m„wó Ki‡Z 
nq| GRb¨ MvwowU‡K KvZ nIqv cÖ‡qvRb| wKš‘ mgZ‡j Mvwo 
KvZ n‡j wech©q NU‡e| GRb¨ iv¯Ívi euv‡Ki wfZ‡ii cÖvšÍ †_‡K 
evB‡ii cÖvšÍ DuPz ivLv nq| 

 M  GLv‡b, e ‘̄i fi, m = 8 kg 

 `woi ˆ`N©̈ , r = 0.2 m 

 †KŠwYK †eM,  = 2 rad s1 

 †KŠwYK fi‡eM, L = ? 

Avgiv Rvwb, L = mr2 
 = 8 kg  (2 rad s1)  (0.2 m)2 
 = 0.64 kg m2 s1 
AZGe, N~Y©vqgvb e ‘̄wUi †KŠwYK fi‡eM 0.64 kg m2 s1. 

 N  awi, e ‘̄wUi †KŠwYK Z¡iY =  
 e ‘̄i Dci wµqvkxj UK© 1 n‡j, 
 1 = I1 = m1r

2 
  = 8 kg  (0.2 m)2   
 1 = 0.32 Nm 

GLv‡b, 
e¯‘i cÖv_wgK fi, m1 = 8 kg 

Mwoi ˆ`N©̈ , r = 0.2 m 

e¯‘i fi A‡a©K Kiv n‡j, m2 = 
8 kg

2  = 4 kg 

 e ‘̄i Dci cÖhy³ UK© 2 n‡j, 
 2 = I2 = m2r

2 = 4 kg  (0.2 m)2   = 0.16  Nm 

GLb, 2

1
 = 

0.16 
0.32  = 0.5  ev,  2 = 

1

2  

AZGe, e ‘̄i fi A‡a©K n‡j U‡K©i gvbI A‡a©K n‡e| 

cÖkœ 101  h‡kvi †evW© 2016   cÖkœ 4 

250 kg f‡ii GKwU Mvwo Djø‡¤î mv‡_ 66.42  †Kv‡Y AvbZ 
GKwU iv Í̄v a‡i 12.393 m s1 †e‡M wb‡P bvgvi mgq Mvwoi PvjK 
†eªK Kivq 30 m ~̀iZ¡ AwZµg Kivi ci †_‡g †Mj| 
K. gnvKlx©q aªæeK Kv‡K e‡j? 1 
L. g½j MÖ‡n †Kv‡bv e ‘̄i gyw³‡eM 4.77 km s1 ej‡Z wK eyS? 

e¨vL¨v Ki| 2 
M. MvwowU _vgv‡Z evav`vbKvix e‡ji gvb wbY©q Ki| 3 
N. DÏxc‡K kw³i msiÿYkxjZvi bxwZ iwÿZ n‡e Kx? 

MvwYwZK hyw³mn we‡kølY Ki| 4 

  101bs cÖ‡kœi DËi   
 K  GKK f‡ii ỳwU e ‘̄ KYv GKK ~̀i‡Z¡ †_‡K †h e‡j 
ci¯úi‡K AvKl©Y K‡i Zvi gvb‡K gnvKl©xq aªæeK e‡j| 

 L  g½j MÖ‡n †Kv‡bv e ‘̄i gyw³‡eM 4.77 km s1 ej‡Z eySvq 
†Kv‡bv e ‘̄‡K 4.77 km s1 †e‡M f‚c„ô †_‡K wb‡ÿc Ki‡j g½j 
MÖ‡ni AvKl©Y KvwU‡q gnvk~‡b¨ P‡j hv‡e| Avi f‚c„‡ô wd‡i 
Avm‡e bv| 

 M  awi, evav`vbKvix e‡ji gvb F| 
AwfKl©xq ej mg Ges Zj eivei AskK mg sin | GB e‡ji 
wecix‡Z evav`vbKvix ej F wµqv Ki‡e| 
ejØ‡qi jwä = F  mg sin 23.58 

DÏxcK n‡Z, 
 Mvwoi fi, m = 250 kg 

 Avw`‡eM, v0 = 12.393 m s1 

 miY, s = 30 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 

 Djø‡¤î mv‡_ m„ó †KvY = 66.42  

 

A
C 

B 

23.18 

66.42 

mg cos 
23.18 

mg 

 

Ges f‚wgi mv‡_ m„ó †KvY,  = 23.58  

KvR-kw³ Dccv`¨ Abymv‡i, 

 1
2 mv0

2 = (F  mg sin 23.58)  s 

ev, 1
2  2.50 kg  (12.393 m s1)2 

= (F  250 kg  9.8 m s2  0.4)  30 m 

ev, 19198.306 Nm = (F  980 N)  30 m 

ev, F  980 N = 639.944 N 

ev, F = 639.944 N + 980 N 

ev, F = 1619.944 N 

 evav`vbKvix e‡ji gvb 1619.944 N| 

 N  DÏxc‡K msiÿYkxjZvi bxwZ iwÿZ n‡e| wb‡P MvwYwZK 
hyw³mn we‡kølY Kiv n‡jv 
†hŠw³KZv hvPvB‡qi myweav‡_© Mvwoi 250 kg fi‡K ïay m Ges 
23.58 †K  we‡ePbv Kwi| 
g‡b Kwi, m f‡ii MvwowU  †Kv‡Y AvbZ AC gm„Y Z‡j A we›`y 
†_‡K Mwo‡q co‡Q| A we›`y‡Z MvwowU w¯’i _vKvq Avw`‡eM, 
v0 = 0 Ges MwZkw³ = 0| 
A we› ỳ‡Z w¯’wZkw³ = mg  AD 
GLv‡b AD n‡jv f‚wg †_‡K A we› ỳi D”PZv|  
A we› ỳ‡Z †gvU kw³ = w¯’wZkw³ + MwZkw³  

 = mg  AD + 0 
 = mg  AD. 

A we› ỳ‡Z gva¨vKl©YRwbZ Z¡iY g, AD Gi w`‡K wµqvkxj| AZGe, 
Gi GKwU Dcvsk g sin  AvbZ Zj AC eivei wµqv Ki‡e| 
g‡b Kwi, MvwowU A we› ỳ †_‡K Mwo‡q B we› ỳ‡Z v †e‡M G‡m 
†cuŠQvj| GLv‡b f‚wg †_‡K MvwowUi D”PZv BE Ges D‡jøL¨ †h, 
MvwowU g sin  mgZ¡i‡Y MwZkxj| B we› ỳ‡Z w ’̄wZkw³ mg  BE| 

 

g sin  

B 90 o 

g 

g 

P 

F 

 

 

 
g cos 

A 

D E C  
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hw` B we›`y‡Z †eM v nq Z‡e, v2 = v0
2 + 2as GB mgxKiY 

e¨envi K‡i Avgiv cvB, 
 v2 = 0 + 2g sin   AB [ a = g sin ; s = AB] 

  = 2g  
AF
AB  AB 



 sin  = 

AF
AB  

  = 2g  AF 
  = 2g (AD  FD) 

 v2 = 2g (AD  BE) [ FD = BE] 

B we›`y‡Z MwZkw³, 12 mv2 = 
1
2 m  2g (AD  BE)  

 = mg (AD  BE) 
B we› ỳ‡Z †gvU kw³ = w¯’wZkw³ + MwZkw³ 
 = mg  BE + mg (AD  BE) 
 = mg (BE + AD  BE)  
 = mg  AD  
 = A we›`y‡Z †gvU kw³ 
AZGe, cÖgvwYZ n‡jv †h, AvbZ Zj eivei MwZkxj MvwowU 
kw³i msiÿYkxjZvi bxwZ †g‡b P‡j| 

cÖkœ 102  PÆMÖvg †evW© 2016   cÖkœ 2 

 

8m 
0.4m 

  
100 m e¨vmv‡a©i GKwU euv‡K 30 km h1 †e‡M euvK wb‡Z wM‡q evm 
iv Í̄v †_‡K wQU‡K Lv‡` c‡o hvq| 
K. †gŠwjK ej Kx? 1 
L. RoZvi åvg‡Ki mv‡_ PµMwZi e¨vmv‡a©i m¤úK© e v̈L v̈ Ki| 2 
M. DÏxc‡K DwjøwLZ iv Í̄vq e¨vswKs †KvY wbY©q Ki| 3 
N. DÏxc‡Ki Av‡jv‡K evmwU Lv‡` c‡o hvIqvi KviY 

MvwYwZKfv‡e we‡kølY Ki| 4 

  102bs cÖ‡kœi DËi   
 K  †hme ej Ab¨vb¨ ej †_‡K Drcbœ nq bv Ges Ab¨ †Kv‡bv 
e‡ji iƒc ev iƒcvšÍi bq eis Ab¨vb¨ ej Gme e‡ji †Kv‡bv bv 
†Kv‡bv iƒ‡ci cÖKvk †mme ejB †gŠwjK ej| 

 L  †Kv‡bv „̀p e ‘̄i mgMÖ fi hw` GKwU we›`y‡Z †K› ª̀xf‚Z Kiv 
hvq hv‡Z K‡i GKwU wbw`©ó A‡ÿi mv‡c‡ÿ H †K› ª̀xf‚Z e¯‘KYvi 
RoZvi åvgK, H wbw ©̀ó A‡ÿi mv‡c‡ÿ mgMÖ `„p e ‘̄i RoZvi 
åvg‡Ki mgvb nq, Zvn‡j H wbw`©ó Aÿ †_‡K †K›`ªxf‚Z e¯‘KYvi 
j¤ ̂`~iZ¡‡K PµMwZi e¨vmva© e‡j| 
N~Y©b Aÿ PQ †_‡K cyÄxf‚Z fi M 
ch©šÍ ~̀iZ¡‡K K ai‡j, PQ Gi 
mv‡c‡ÿ M Gi RoZvi åvgK,  
 I = MK2 

ev,  K = 
I

M 

 PµMwZi e¨vmva©, K = 
I

M 

 P 

Q 

K M 

 
PµMwZi e¨vmva© 

 M  awi, e¨vswKs †KvY,  

Avgiv Rvwb,  

 sin  = 
h
d 

ev,  = sin1 


h

d  

DÏxcK n‡Z, 
iv Í̄vi ỳB cÖv‡šÍi 
ga¨eZ©x `~iZ¡, d = 8m 
D”PZv, h = 0.4 m 

 = sin1 



0.4 m

8 m  = 2.87 

myZivs iv Í̄vi e¨vswKs †KvY 2.87| 

 N  DÏxcK Abymv‡i, 
 euv‡Ki e¨vmva©, r = 100 m 

ev‡mi †eM, v = 30 km h1 

  = 
30  1000

3600  m s1 = 8.33 m s1 

AwfKl©R Z¡iY, g = 9.8 m s2 

M bs n‡Z cvB, 
 e¨vswKs †KvY,  = 2.87| 
awi, e¨vswKs †KvY Abymv‡i ev‡mi m‡e©v”P †eM, v 
Avgiv Rvwb, 

 tan  = 
v2

rg  

ev, v2 = rg tan  

ev, v2 = 100 m  9.8 m s2  tan 2.87 

ev, v2 = 49.13 m2s2  

 v = 7.009 m s1 

AZGe, e¨vswKs †KvY Abymv‡i Mvwoi m‡e©v”P †eM 7.00 m s1| 
 v > v 
A_©vr, evmwU iv Í̄vi euv‡Ki m‡e©v”P MwZmxgvi †P‡q AwaK MwZ 
mxgvq Pjvi Kvi‡Y Lv‡` c‡o wM‡qwQj| 

cÖkœ 103  wm‡jU †evW© 2016   cÖkœ 5 

1 m cÖ‡¯’i GKwU iv Í̄vi evB‡ii wKbviv wfZ‡ii wKbviv n‡Z DuPz| 
200 m e¨vmv‡a©i e„ËvKvi †gvo †bIqvi mgq GKRb Mvwo PvjK 
iv Í̄vi cv‡k mZKx©KiY mvBb‡evW© 60 km h1 †jLv †`Lj| GB 
mgq MvwowUi †eM wQj 50 km h1. 
K. Kg©̀ ÿZv Kv‡K e‡j? 1 
L. e„wói †duvUv †MvjvKvi AvKvi aviY K‡i †Kb? 2 
M. e¨vswKs †KvY wbY©q Ki| 3 
N. DÏxc‡K DwjøwLZ †e‡M Mvwo Pvjv‡j, PvjK wbivc‡` †gvo 

wb‡Z cvi‡e wK? MvwYwZK we‡kølYmn †Zvgvi DË‡ii 
mc‡ÿ hyw³ `vI| 4 

  103bs cÖ‡kœi DËi   
 K  †Kv‡bv e¨e ’̄v ev hš¿ †_‡K cÖvß †gvU Kvh©Ki kw³ Ges 
e¨e ’̄vq ev h‡š¿ cÖ̀ Ë †gvU kw³i AbycvZ‡K H e¨e¯’vi ev h‡š¿i 
Kg©̀ ÿZv e‡j| 

 L  Avgiv Rvwb, c„ôUv‡bi Kvi‡Y Zi‡ji gy³ c„ô ev gy³Zj 
Uvbv w¯’wZ¯’vcK c`v‡_©i g‡Zv AvPiY K‡i| G Kvi‡Y ¯̂í 
AvqZ‡bi Zij c`v_© c„ôUv‡bi Kvi‡Y Zvi †ÿÎdj n«vm Ki‡Z 
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†Póv K‡i Ges msKzwPZ nq| G mgq Zij c`v_© Ggb R¨vwgwZK 
AvKvi aviY K‡i †hb †ÿÎdj me©v‡cÿv Kg nq| Zij c`v_© 
†MvjvKvi n‡j Gi †ÿÎdj me©wb¤œ nq G Kvi‡YB e„wói †duvUv ¯í̂ 
AvqZ‡bi nIqvq Zv †MvjvKvi AvKvi aviY K‡i| 

 M  GLv‡b, iv¯Ívi euv‡Ki e¨vmva©, r = 200 m 
 m‡e©v”P MwZmxgv, v = 60 km h1  

  = 
60  1000 m

3600 s  = 16.67 m s1 

 AwfKl©R Z¡iY, g = 9.8 m s2 

 e¨vswKs †KvY,  = ? 

Avgiv Rvwb, 

 tan  = 
v2

rg  

ev, tan  = 
(16.67 m s1)2

200 m  9.8 m s2 = 0.1418) 

ev,  = tan1 (0.1418)= 8.07 

AZGe, e¨vswKs †KvY 8.07| 

 N  DÏxcK Abymv‡i, iv Í̄vi cv‡k mZK©xKiY mvBb‡ev‡W© 
60 km h1 †jLv Av‡Q| A_©vr, iv Í̄vi H euv‡K †gvo †bIqvi mgq 
60 km h1 †e‡M ev Gi †P‡q Kg †e‡M Mvwo Pvjv‡j MvwowU 
wbivc‡` †gvo wb‡Z cvi‡e| 
GLv‡b, Mvwoi fi, M kg 

m‡e©v”P MwZmxgv, v1 = 60 km h1 

  = 
60  1000 m

3600 s  = 16.67 m s1 

euv‡Ki e¨vmva©, r = 200 m 

GLb, wbivc‡` †gvo †bIqvi Rb¨ cÖ‡qvRbxq †K› ª̀gyLx ej F1 n‡j, 

 F1 = 
Mv1

2

r  

  = 
M kg  (16.67 m s1)2

200 m  

  = 1.39 M N 
GLv‡b, Mvwoi fi = M kg 

 †eM, v2 = 50 km h1 = 
50  1000 m

3600 s  = 13.89 m s1 

 euv‡Ki e¨vmva©, r = 200 m 

Avevi, MvwowU 50 km h1 †e‡M Pjvi mgq Gi AwfgyLx A_©vr 
†K› ª̀gyLx ej F2 n‡j, 

 F2 = 
M v2

2

r  

  = 
M kg  (13.89 m s1)2

200 m  0.96 M N 

Zvn‡j, F2

F1
 = 

0.96 M
1.39 M = 0.69 

 F2 = 0.69 F1 
myZivs, F2 > F1 

A_©vr, MvwowU Pjvi mgq Gi Dci wµqvkxj †K› ª̀gyLx ej 
wbivc‡` euvK †bIqvi Rb¨ cÖ‡qvRbxq †K› ª̀gyLx e‡ji †P‡q Kg| 
ZvB MvwowUi ỳN©Ubv NUvi m¤¢vebv _v‡K bv| 
AZGe, DÏxc‡K DwjøwLZ †e‡M Mvwo Pvjv‡j, PvjK wbivc‡` 
†gvo wb‡Z cvi‡e| 

cÖkœ 104  h‡kvi †evW© 2015   cÖkœ 1 

mvwenv GKw`b kwcs g‡j evRvi Kivi mgq Uªwj Mvwo e¨envi 
Kij| †m Uªwj Mvwoi †n‡ÛjwU‡Z Djø‡¤î mv‡_ 30 †Kv‡Y 10 N 
ej cÖ‡qvM K‡i MvwowU‡K †Vj‡Z _v‡K| GB †`‡L †`vKvb`vi 
ejj, Avcwb Mvwoi †n‡Ûj a‡i Uv‡bb, Zvn‡j Kg ej jvM‡e| 
K. jwä †f±i Kx? 1 
L. AwfKl©R ej AmsiÿYkxj ej bq e¨vL¨v Ki| 2 
M. Uªwji MwZ m„wóKvix ej KZ? 3 
N. †`vKvb`vi mvwenv‡K Uªwji †n‡Ûj a‡i mvg‡b Uvb‡Z ejj 

†Kb hyw³mn MvwYwZK e¨vL¨v `vI| 4 

  104bs cÖ‡kœi DËi   
 K  `yB ev Z‡ZvwaK †f±‡ii mgš̂‡q †h bZzb †f±i cvIqv hvq 
ZvB jwä †f±i| 

 L  †Kv‡bv e‡ji wµqv AwfgyL hw` e¯‘i MwZi Awfgy‡Li Dci 
wbf©i K‡i Z‡e H ej‡K AmsiÿYkxj ej e‡j| 
awi, m f‡ii GKwU e¯‘‡K A we›`y n‡Z h D”PZvq DwV‡q B 
we›`y‡Z ¯’vcb Kiv n‡jv| ZvB ’̄vbvšÍi 1bs, 2bs ev 3bs c‡_ 
n‡jI cÖ‡Z¨K c‡_i me we›`y‡Z AwfKl©xq ej mg Lvov wb‡Pi  
w`‡K wµqv K‡i Ges cÖ‡Z¨K c‡_ 
AwfKl©xq e‡ji wµqv‡iLv eivei e ‘̄i 
miY h| ZvB wZb c‡_i cÖ‡Z¨K c‡_ 
K…Z Kv‡Ri cwigvY W1 =  mgh 

Avevi, e ‘̄wU‡K A we›`y n‡Z 1bs c‡_ B 
we›`y‡Z G‡b cybivq Zv‡K B we› ỳ n‡Z A 

 

A 

B 

1 2 3 h 

 

we›`y‡Z ¯’vbvšÍi Ki‡j cÖ_g ¯’vbvšÍ‡i AwfKl©xq e‡ji wecixZ 
w`‡K miY = h I K…Z KvR W1 = mgh Ges wØZxq ¯’vbvšÍ‡i 
AwfKl©xq e‡ji Awfgy‡L miY = h I K…Z KvR W2 = mgh 
 K…Z KvR : W2 + W1 = mgh + (mgh) = 0 
AZGe, AwfKl©R ej GKwU msiÿYkxj ej, AmsiÿYkxj ej 
bq| 

 M  DÏxcK †_‡K cvB, 
 ej F = 10 N 

 Djø‡¤î mv‡_ †KvY = 30° 
 Abyf‚wg‡Ki mv‡_ †KvY  = 90°  30° = 60° 
Avgiv Rvwb, Uªwji MwZ m„wóKvix ej, 
 fk = F cos  
  = 10 N  cos 60° = 5 N 
AZGe, Uªwji MwZ m„wóKvix e‡ji gvb 5 N|  

 N  Uªwji n¨v‡Ûj a‡i †Vjvi †P‡q Uvbv mnR| ZvB †`vKvb`vi 
mvwenv‡K Uªwji n¨v‡Ûj a‡i mvg‡b Uvb‡Z ejj| 

e¨vL¨v : g‡b Kwi, Uªwji IRb W


 | Uªwji Ici F


 gv‡bi ej wµqv 
Ki‡j GwU wµqv we›`y O-†Z ỳwU j¤ ̂ Dcvs‡k wef³ nq| 
Abyf‚wgK Dcvsk n‡jv F cos , hv Uªwj‡K mvg‡bi w`‡K GwM‡q 
wb‡q hvq Ges Djø¤ ̂Dcvsk n‡jv F sin  hv Uªwji Ici wµqvkxj 

ej F


 Gi w`‡Ki Ici wbf©ikxj| 
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†Vjvi mgq : g‡b Kwi, Uªwji IRb W


 Ges nvZ‡ji Dci cÖhy³ 

ej = F

| 

Uªwji O we›`y‡Z cÖhy³ ej F


 D³ ej O we›`y‡Z ỳwU j¤ ̂Dcvs‡k 
wef³ nq| GKwU Abyf‚wgK Dcvsk F cos , hv Uªwj‡K mvg‡bi 
w`‡K GwM‡q wb‡q hvq Ges AciwU Djø¤ ̂Dcvsk F sin , hv Uªwji 
wb‡Pi w`‡K wµqvkxj| d‡j Uªwji IRb †e‡o hvq| 
 Uªwji AvcvZ IRb, Wa = W + F sin  … … … … (i) 
 Nl©Y ej, Fa = k (W + F sin ) [GLv‡b, k n‡jv mgvbycvwZK aªæeK] 
 
   

O 

F 

W 

F sin  

F cos  

 

W 

O 
F cos   

F sin  

†Vjvi mgq Uvbvi mgq  

Uvbvi mgq : g‡b Kwi, Uªwji IRb W


 Ges nvZ‡ji Dci cÖhy³ 

ej F

| Uªwji O we› ỳ‡Z cÖhy³ ej F


. 

D³ ej O we›`y‡Z `ywU Dcvs‡k wef³ nq| GKwU Abyf‚wgK 
Dcvsk F cos , hv Uªwj‡K mvg‡bi w`‡K wb‡q hvq Ges AciwU 
Djø¤ ̂Dcvsk F sin  hv Uªwji Dc‡ii w`‡K wµqvkxj| d‡j Uªwji 
IRb K‡g hvq| 
 Uªjv‡ii AvcvZ IRb, 
 Wa = W – F sin  …............… (2) 

 Nl©Y ej, Fa = k (W – F sin ) 

[GLv‡b, k n‡jv GKwU mgvbycvwZK aªæeK] 

myZivs Uvbvi mgq Nl©Y ej Zyjbvg~jKfv‡e Kg| d‡j jb Uªwj‡K 
†Vjv A‡cÿv Uvbv mnRZi| 
GRb¨B †`vKvb`vi mvwnev‡K Uªwji †n‡Ûj a‡i mvg‡b Uvb‡Z ejj| 

cÖkœ 105  PÆMÖvg †evW© 2015   cÖkœ 1 

mvK©vm cvwU©‡Z GKRb cvidigvi 5 kg f‡ii GKwU †MvjK‡K 
f‚wg n‡Z 1.5 m Dc‡i Abyf‚wgK Z‡j 2 m j¤v̂ iwki mvnv‡h¨ 
e„ËvKvi c‡_ †Nviv‡”Qb| †MvjKwU cÖwZ wgwb‡U 20 evi AveZ©b 
K‡i| N~Y©vqgvb Ae¯’vq nVvr iwkwU wQu‡o hvq| 
K. NvZej Kv‡K e‡j? 1 
L. mylg e„ËvKvi MwZi ˆewkó¨ wjL| 2 
M. AveZ©bkxj †MvjKwU †K‡› ª̀i w`‡K KZ ej Abyfe Ki‡e? 3 
N. cvidigvi n‡Z `k©K mvwii ~̀iZ¡ †Kgb n‡j †MvjKwU 

†Kv‡bv `k©K‡K AvNvZ Ki‡e bv? MvwYwZK we‡køl‡Yi 
gva¨‡g e¨vL¨v Ki| 4 

  105bs cÖ‡kœi DËi   
 K  Lye Kg mg‡qi Rb¨ cÖPÐ ej wµqv Ki‡j Zv‡K NvZ ej e‡j| 

 L  mylg e„ËvKvi MwZi ˆewkó¨ n‡jv : 
1. MwZkxj e ‘̄ mg ª̀æwZ‡Z e„‡Ëi cwiwa eivei Nyi‡Z _v‡K| 
2. MwZkxj e ‘̄i †e‡Mi gv‡bi †Kv‡bv cwieZ©b nq bv| 
3. MwZkxj e ‘̄i †e‡Mi w`‡Ki cwieZ©b nq| 
4. e¯‘i Z¡iY _v‡K| 

 M  awi, †K‡› ª̀i w`‡K Abyf‚Z ej, F 

Avgiv Rvwb, 
F = m2r 

 = m  
2N

t

2
r 

 = 5 kg   
2  3.1416  20

60 s

2

  2 m 

 = 43.87 N 

DÏxcK †_‡K cvB, 
†MvjKwUi fi, m = 5 kg 
e¨vmva©, r = 2 m 
N~Y©b msL¨v, N = 20 
mgq, t = 60 s 

AZGe, AveZ©bkxj †MvjKwU †K‡›`ªi w`‡K 43.87 N ej Abyfe 
Ki‡e| 

 N  GLv‡b, †KŠwYK †eM, 

  = 
2N

t  

  = 
2  3.1416  20

60 s   = 2.0944 s1 

 ˆiwLK †eM, v = r 

 = (2.0944  2) m s1 
 = 4.1888 m s1 
GLb, †MvjKwUi iwk wQu‡o †M‡j Gi Djø¤ ̂miY n‡e y = 1. 5 m 
 Abyf‚wgK Avw`‡eM, vxo

 = v = 4.1888 m s1 
 Djø¤ ̂Z¡iY, ay = 9.8 m s2 

 Abyf‚wgK Z¡iY ax = 0 

 Djø¤ ̂AvwZ‡eM vy0
 = 0 

†MvjKwU gvwU‡Z covi mgq t n‡j, 

  y = vy0
t + 

1
2 ayt

2 

ev, 1.5 m = 0 + 
1
2  9.8 m s2  t2 = 4.9 m s2  t2 

ev, t2 = 
1.5 m

4.9 m s2 

  t = 0.5533 s 
Avevi, †MvjKwUi AwZµvšÍ Abyf‚wgK ~̀iZ¡ x n‡j, 

 x = vx0
t + 

1
2 axt

2 

ev, x = 4.1888 m s1  0.5533 s + 
1
2  0  t2 

ev, x = 2.32 m 
AZGe, cvidg©vi n‡Z `k©K mvwii `~iZ¡ (2 + 2.32) m = 4.32 m 
Gi †ewk n‡j †MvjKwU †Kv‡bv `k©K‡K AvNvZ Ki‡e bv| 

cÖkœ 106  PÆMÖvg †evW© 2015   cÖkœ 2 

wP‡Î cÖ̀ wk©Z AB gB †e‡q 30 kg f‡ii 
GKwU evjK Dc‡i D‡V Ges CD AvbZ 
Zj †e‡q wb‡P †b‡g Av‡m| Z‡ji Nl©Y 
ej 50 N| wP‡Î, AB = 4 cm; 

BC = 1 m Ges CD = 5 m A D

CB

60°
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K. wbDU‡bi gnvKl© m~ÎwU eY©bv Ki| 1 
L. †`LvI †h, GKK mg‡KŠwYK †e‡M N~Y©biZ †Kv‡bv e ‘̄i 

RoZvi åvgK Gi †KŠwYK fi‡e‡Mi mgvb| 2 
M. evjKwU A n‡Z C we› ỳ‡Z †cŠuQ‡Z AwfKl© ej Øviv 

K…ZKvR wnmve Ki| 3 
N. CD c‡_ bvgvi mgq evjKwUi Z¡iY AwfKl©R Z¡i‡Yi †P‡q 

Kg bv †ewk n‡e? MvwYwZK we‡kølY Ki| 4 

  106bs cÖ‡kœi DËi   

 K  wbDU‡bi gnvKl© m~ÎwU n‡jv gnvwe‡k¦i †h‡Kv‡bv ỳwU 
e¯‘KYv ci¯úi‡K AvKl©Y K‡i| G AvKl©Y ej e ‘̄ `ywUi f‡ii 
¸Yd‡ji mgvbycvwZK Ges G‡`i ga¨Kvi ~̀i‡Z¡i e‡M©i 
e¨¯ÍvbycvwZK| 

 L  Avgiv Rvwb, N~Y©b Aÿ mv‡c‡ÿ †Kv‡bv e¯‘i RoZvi åvgK 
Ges †KŠwYK †e‡Mi ¸Ydj‡K †KŠwYK fi‡eM e‡j| 
A_©vr, RoZvi åvgK I, †KŠwYK †eM  Ges †KŠwYK fi‡eM L 
n‡j, L = I 
GLb, GKK mg‡KŠwYK †e‡Mi †ÿ‡Î  = 1 

 L = I  1 = I 
AZGe, GKK mg‡KŠwYK †e‡M N~Y©biZ †Kv‡bv e ‘̄i RoZvi 
åvgK Gi †KŠwYK fi‡e‡Mi mgvb| 

 M  DÏxcK †_‡K, evj‡Ki fi m = 30 kg 
 AwfKl©R Z¡iY, g = 9.8 m s2 

 miY, s = AB = 4 m 
 Abyf‚wg‡Ki mv‡_ †KvY  = 60° 
awi, AwfKl© ej Øviv K…ZKvR, W 
Avgiv Rvwb, 
 W = mgs sin  
  = 30 kg  9.8 m s2  4 m  sin 60° 
  = 1018.45 J 
GLv‡b B I C we› ỳi D”PZv mgvb e‡j evjKwU A n‡Z C we› ỳ‡Z 
†cuŠQ‡Z AwfKl© ej Øviv K…ZKvR 1018.45 J| 

 N  GLv‡b, evj‡Ki fi m = 30 kg 
 AwfKl©R Z¡iY g = 9.8 m s2 
 evjKwUi Dci wµqviZ AwfKl© ej, 
 F = mg 
  = 30 kg  9.8 m s2 
  = 294 N 

Avevi, Z‡ji Nl©Y ej, Fk = 50 N 
GLb, evjKwUi Z¡iY a n‡j, 
Avgiv Rvwb, 

 a = 
F  Fk

m  

  = 
294 N  50 N

30 kg   

  = 8.13 m s2 

GLv‡b, a < g 
AZGe, evjKwUi Z¡iY AwfKl©R Z¡i‡Yi †P‡q Kg n‡e| 

cÖkœ 107  wm‡jU †evW© 2015   cÖkœ 2 

wPÎwU jÿ Ki : 

PQ `‡Êi ˆ`N©̈  = 1m

cÖhy³ ej
F = 500 N

B

P

A

Q

 
K. cÖvm Kv‡K e‡j? 1 
L. ¯v̂axb †f±‡ii cv`we› ỳ g~jwe› ỳ‡Z bq †Kb e¨vL¨v Ki| 2 
M. AB N~Y©b A‡ÿi Pviw`‡K PQ `øwUi UK© wbY©q Ki| 3 
N. hw` N~Y©b Aÿ AB, PQ `ÐwUi cÖvšÍwe›`y n‡Z cwieZ©b K‡i 

ga¨we›`y‡Z †bIqv nq, Z‡e †Kvb †ÿ‡Î RoZvi åvgK †ewk 
n‡e †Zvgvi DË‡ii mc‡ÿ MvwYwZK hyw³mn e¨vL¨v Ki| 4 

  107bs cÖ‡kœi DËi   

 K  †Kv‡bv GKwU e ‘̄‡K Abyf‚wg‡Ki mv‡_ Zxh©Kfv‡e Dc‡ii 
w`‡K wb‡ÿc Kiv n‡j Zv‡K cÖvm e‡j| 

 L  Avgiv Rvwb, ¯̂vaxb †f±‡ii cv`we›`y †Kv_vq n‡e Zv 
B‡”Qg‡Zv wVK Kiv hvq A_©vr, Gi cv`we› ỳ wbw ©̀ó bq| GRb¨B 
¯v̂axb †f±‡ii cv`we› ỳ g~jwe› ỳ‡Z bq| 

 M  awi, AB N~Y©b A‡ÿi Pviw`‡K PQ `øwUi UK©,  
NyY©b Aÿ †_‡K e‡ji cÖ‡qvM we› ỳi ~̀iZ¡, r = 1m 

ej, F = 500 N; 

r  I 


F Gi ga¨eZ©x †KvY  = 90 

Avgiv Rvwb,  = 

r   


F 

 = rF sin  1m  500 N  sin 90  
 = 500 N-m 

AZGe, UK© 500 N-m| 

 N  GLv‡b, PQ `Ði ˆ`N©̈ , l = 1m 
awi, PQ `Ði fi = M 
GLb, AB Aÿ PQ `Ði cÖv‡šÍ _vKvKvjxb Ae ’̄vq RoZvi åvgK, 

 I1 = 
1
3 Ml2 

  = 
1
3  M  (1 m)2 = 

M
3  

Avevi, AB AÿwU, PQ `øwUi cÖvšÍwe›`y n‡Z cwieZ©b K‡i 
ga¨we›`y‡Z Avbv n‡j, RoZvi åvgK n‡e, 

 I1 = 
1

12 Ml2 

  = 
1

12  M  (1 m)2 

  = 
M
12 

GLv‡b, I > I1 
AZGe, cÖv‡šÍ PjvKvjxb Ae¯’vq RoZvi åvgK †ewk n‡e|  
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cÖkœ 66  ivRkvnx †evW© 2021   cÖkœ 7 
GKwU cvwbc~Y© Kzqvi MfxiZv 12 m Ges e¨vm 3 m| KzqvwU‡K 22 
wgwb‡U cvwbk~b¨ Ki‡Z 6 HP Gi GKwU cv¤ú jvMv‡bv n‡jv| 
A‡a©K cvwbk~b¨ Kivi ci cv¤úwU bó nIqvq Ab¨ GKwU cv‡¤úi 
mvnv‡h¨ c~e© wba©vwiZ mg‡q KzqvwU‡K cvwbk~b¨ Kiv n‡jv| 
K. msiÿYkxj ej Kv‡K e‡j? 1 
L. ÒMvwoi PvKvi bvU-eëz †Lvjvi †ÿ‡Î j¤v̂ nvZjhy³ hš¿ 

e¨envi myweavRbKÓ e¨vL¨v Ki| 2 
M. cÖ_g cv¤úwU KZ mgq ci bó n‡qwQj? 3 
N. cv¤ú ỳwUi ÿgZvi ZviZg¨ MvwYwZKfv‡e we‡kølY Ki| 4 

  66bs cÖ‡kœi DËi   
 K  †h ej †Kv‡bv e ‘̄i Dci wµqv Ki‡j Zv‡K †h‡Kv‡bv c‡_ 
Nywi‡q cybivq cÖv_wgK Ae ’̄v‡b Avb‡j ej KZ…©K KvR k~b¨ nq 
Zv‡K msiÿYkxj ej e‡j| 

 L  U‡K©i d‡j e ‘̄ N~Y©bMwZ jvf K‡i| A_©vr e ‘̄‡K Nyiv‡Z n‡j 
Zv‡Z UK© w`‡Z n‡e| mgvb ej cÖ‡qv‡M UK© hZ †ewk n‡e 
e¯‘wU‡K Nyiv‡bv ZZ mnR n‡e| Avgiv Rvwb UK©  = r F sin  

A_©vr, e ‘̄i N~Y©b e¨vmva© hZ †ewk n‡e GKB e‡ji Rb¨ UK© ZZ 
†ewk Drcbœ n‡e d‡j e ‘̄ ZZ mn‡R Nyi‡e| ZvB e‡ji cÖ‡qvM 
we›`yi mv‡c‡ÿ N~Y©b e¨vmva© evov‡bvi Rb¨ Mvwoi PvKvi bvU-eëz 
†Lvjvi †ÿ‡Î j¤̂v nvZjhy³ hš¿ e¨envi myweavRbK| 

 M  GLv‡b, Kzqvi MfxiZv, H = 12 m 

 Kzqvi e¨vmva©, r = 
3
2 m = 1.5 m 

1g cv¤úwUi ÿgZv, P1 = 6 H.P = 6  746 W = 4476 W 
Kzqvi AvqZb, V = r2 H 

 = 3.1416  (1.5 m)2  12 m 
 = 84.82 m3 

cvwb NbZ¡, w = 1000 kg m3 

Kzqvi m¤ú~Y© cvwbi fi, 
 m = wV = 1000 kg m3  84.82 m3 

 m = 84820 kg 
1g cv¤úwU Øviv DËjbK…Z cvwbi 
fi‡K‡› ª̀i MfxiZv, 

 h = 
H
4 = 

12 m
4   

 = 3 m 

 
H

hH
2

 

KzqvwU‡K A‡a©K cvwbk~b¨ Ki‡Z 1g cv¤úwUi t1 mgq jvM‡j, 

 P1 = 

m
2  gh

t1
 

ev, t1 = 
mgh
2 P1

  

ev, t1 = 
84820 kg  9.8 m s2  3 m

2  4476 W
 = 278.56 s 

 t1 = 4.643 min 
AZGe, 1g cv¤úwU 4.643 min ci bó n‡qwQj| 

 N  ÔMÕ n‡Z cvB, 
 1g cv¤úwUi cÖ‡qvRbxq mgq, t1 = 4.643 min 

 2q cv¤úwUi cÖ‡qvRbxq mgq, 
 t2 = 22  t1 = (22  4.643) min 
  = 17.357 min 
  = 1041.42 s 
Kzqvi MfxiZv, H = 12 m 

m¤ú~Y© Kzqvi cvwbi fi, m = 84820 kg 

2q cv¤úwU Øviv DËjbK…Z cvwbi fi‡K‡› ª̀i MfxiZv, 

 h = 
H
2  + 

H
4 = 

2 H + H
4  

 = 
3 H
4  = 

3  12 m
4  

 h = 9 m 

 
H

H
2

h

 

 2q cv¤úwUi ÿgZv, P2 = 

m
2  gh

t2
 = 

mgh
2 t2

 

  = 
84820 kg  9.8 m s2  9 m

2  1041.42 s
 

  = 3591.79 W 
   P2 = 4.81 H.P 
DÏxcK Abymv‡i 1g cv¤úwUi ÿgZv, P1 = 6 H.P 

 ÿgZvi cv_©K¨, P = P2  P1 

 = (4.81  6) H.P 
 =  1.19 H.P FYvZ¥K wPý n«vm wb‡`©kK 
AZGe, 2q cv¤úwUi ÿgZv 1g cv¤úwUi ÿgZv A‡cÿv 1.19 

H.P Kg| 

cÖkœ 67  wm‡jU †evW© 2021   cÖkœ 4 

bZzb feb wbg©v‡Yi mgq 60 kg f‡ii GKRb kÖwgK 40 kg f‡ii 
wm‡g‡›Ui e Í̄v gv_vq wb‡q 2 min. mg‡q gB †e‡q fe‡bi Qv‡` DVj| 
gBwUi ˆ`N©¨ 40 m| Gici †m AvbZ gm„Y Zj †e‡q wcQwj‡q wb‡P 
bvgj| gB I gm„Y Zj DfqB f‚wgi mv‡_ 30 †Kv‡Y AvbZ| 
K. Zj †f±i Kv‡K e‡j? 1 
L. mvaviYZ †ù‡ivwgUv‡ii mvnv‡h¨ cv‡Zi cyiæZ¡ wbY©qKv‡j 

Gi hvwš¿K ÎæwU _vKv m‡Ë¡I wbY©‡qi cÖ‡qvRb nq bv †Kb 
e¨vL¨v Ki| 2 

M. Qv‡` DV‡Z kÖwgK KZ ÿgZv cÖ‡qvM K‡iwQj? 3 
N. wcQwj‡q covi gyn~‡Z© kÖwg‡Ki nv‡Zi nvZzwowU c‡o †Mj| 

kÖwgK bv nvZzwo †K Av‡M f‚wg‡Z †cŠuQv‡e? MvwYwZK e¨vL¨v 
`vI| 4 

  67bs cÖ‡kœi DËi   
 K  †h‡Kv‡bv mgZ‡ji Dci Aw¼Z Awfj¤^‡K H Z‡ji Zj 
†f±i e‡j| 

 L  †ù‡ivwgUv‡ii mvnv‡h¨ cv‡Zi cyiæZ¡ wbY©qKv‡j Gi hvwš¿K 
ÎæwU _vKv m‡Ë¡I wbY©‡qi cÖ‡qvRb nq bv| KviY, †ù‡ivwgUv‡ii 
ÿz`ªZg fv‡Mi gvb I †MvjvK…wZ †¯‹‡ji †gvU fvM msL¨v †R‡b 
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h‡š¿i wcP I jwNó aªæeK wbY©q Kiv nq| G‡ÿ‡Î ˆiwLK I 
†MvjvK…wZ †¯‹‡ji cvV wb‡q †MvjvK…wZ †¯‹‡ji cvV‡K jwNó aªæeK 
w`‡q ¸Y K‡i LÐ Ask ev fMœvsk wbY©q Kiv nq| ˆiwLK †¯‹‡ji 
cv‡Vi mv‡_ fMœvsk †hvM K‡i †gvU cvV †ei Kiv nq| cÖwµqvwU 
K‡qKevi K‡i Mogvb †bIqv nq e‡j mwVK gvb cvIqv hvq| 
 

 M   

30



F S
Qv`

 

ej I mi‡Yi AšÍM©Z †KvY,  = 90  30 = 60 
GL‡b, †gvU fi, m = 60 kg + 40 kg = 100 kg 

 mgq, t = 2 min = 120 s 

 miY = gB‡qi ˆ`N©̈ , s = 40 m 
 f‚wgi mv‡_ gB‡qi Drcbœ †KvY,  = 30 
 AwfKl©R Z¡iY, g = 9.8 m s2 

ej F n‡j Avgiv Rvwb, 
K…ZKvR, W = Fs cos  

  = mgs cos   
  = 100 kg  9.8 m s2  40 m  cos 60 
  = 19600 J 

 ÿgZv, P = 
W
t  = 

19600 J
120 s  = 163.33 W 

AZGe, Qv‡` DV‡Z kÖwgK 163.33 W ÿgZv cÖ‡qvM K‡iwQj| 
 

 N  †h‡nZz gB I gm„YZj GKB †Kv‡Y 
AvbZ Ges Df‡q Qv` ch©šÍ we¯Í…Z| myZivs 
Df‡qi ˆ`N©̈  mgvb| 
 AvbZ g„mY Z‡ji ˆ`N©̈ , 
 s = 40 m 

 

30 

h 
g 

g sin 30 

 

  = kÖwg‡Ki f‚wg‡Z †cuŠQv‡Z AwZµvšÍ ~̀iZ¡ 
 Qv‡`i D”PZv, h = sin 30  s 

 = sin 30  40 m 
 = 20 m 
kÖwgK wcQ‡j AvbZ Zj †e‡q †b‡gwQj Ges nvZzwowU Lvov 
c‡owQ‡jv| myZivs kÖwg‡Ki wb‡P bvgvi Z¡iY, 
 a1 = g sin 30 
  = 9.8 m s2  sin 30 
  = 4.9 m s2 

nvZzwoi wb‡P covi Z¡iY, a2 = g = 9.8 m s2 

Df‡qi Avw` †eM, v0 = 0 m s1 
 kÖ‡g‡Ki †ÿ‡Î, 

 s = v0t1 + 
1
2 a1 t1

2 = 0 + 
1
2 a1 t1

2 

ev, t1 = 
2 s
a1

 = 
2  40 m
4.9 m s2 = 4 s 

nvZzwoi †ÿ‡Î, 

 h = v0t + 
1
2 a2 t2

2 = 0 + 
1
2 a2 t2

2 

ev, t2 = 
2 h
a2

 = 
2  20 m
9.8 m s2 = 2 s 

†`Lv hv‡”Q, t2 < t1 
AZGe, nvZzwo Av‡M f‚wg‡Z †cuŠQv‡e| 

cÖkœ 68  ewikvj †evW© 2021   cÖkœ 3 

Kwig 400 gm f‡ii e¯‘ 
Abyf‚wg‡Ki mv‡_ 30 †Kv‡Y 
11.76 J MwZkw³ cÖ‡qv‡M M 
†_‡K A we›`y‡Z Zz‡j wbj| 
cieZx©‡Z †m e¯‘wU‡K AviI 
ej cÖ‡qv‡M 2 m `~i‡Z¡ B 
we›`y‡Z wb‡q †Mj| cybivq 

 

30

A B 

M

R

Q

P

O

N

 

e¯‘wU‡K A we› ỳ‡Z G‡b AvbZ Zj AM eivei †Q‡o w`j|  
GLv‡b Nl©Yej D‡cÿYxq| g = 9.8 m s2. 
GLv‡b MN = ON = OP = PQ = QR = AR 
K. Kg©̀ ÿZv Kx? 1 
L. GKwU Av`k© w¯úÖs Gi ej aªæeK 125 N m1 ej‡Z Kx eySvq? 2 
M. wP‡Î MAB c‡_i †gvU ~̀iZ¡ KZ? 3 
N. R Ges P we›`y‡Z e¯‘wUi †gvU kw³ mgvb wK-bv 

MvwYwZKfv‡e hvPvB Ki| 4 

  68bs cÖ‡kœi DËi   
 K  †Kv‡bv e¨e ’̄v ev hš¿ †_‡K cÖvß †gvU Kvh©Ki kw³ Ges 
e¨e ’̄vq ev h‡š¿ cÖ̀ Ë †gvU kw³i AbycvZ‡K H e¨e¯’vi ev h‡š¿i 
Kg©̀ ÿZv e‡j| 

 L  †Kv‡bv Av`k© w¯úÖs Gi ej aªæeK 125 N m1 Gi A_© n‡jv 
†Kv‡bv w¯úÖs Gi gy³cÖv‡šÍi 1 m miY NUv‡j w¯úÖswU mi‡Yi 
wecixZ w`‡K 125 N ej cÖ‡qvM K‡i| 
 

 M  DÏxcK Abymv‡i, AB = 2 m 

 AMC = 30 
A we› ỳi D”PZv, AC = h 

e¯‘i fi, m = 400 gm = 0.4 kg 

M we› ỳ‡Z e ‘̄i MwZkw³, Ek = 11.76 J 

 

h 

BA

C
M

30 
 

kw³i msiÿYkxjZv bxwZ I DÏxcK Abymv‡i, 
M we› ỳ‡Z e ‘̄i MwZkw³ = A we› ỳ‡Z e ‘̄i wefekw³ 
ev, 11.76 J = mgh 

ev, h = 
11.76 J

0.4 kg  9.8 m s2 

GLv‡b, 
AwfKl©R Z¡iY, g = 9.8 m s2 

 h = 3 m 
GLb,  AMC G, 

 sin AMC = 
AC
MA 

ev, sin 30 = 
h

MA 

ev, MA = 
3 m

sin 30 = 6 m 

MAB c‡_i †gvU ~̀iZ¡, MA + AB = 6m + 2 m = 8 m 
AZGe, DÏxc‡Ki wP‡Î MAB c‡_i †gvU ~̀iZ¡ 8 m. 

 N  GLv‡b, e¯‘i fi, m = 0.4 kg 

 AwfKl©R Z¡iY, g = 9.8 m s2 
 MA = 6 m [ÔMÕ n‡Z] 
ev, MN + NO + OP + PQ + QR + RA = 6 m 
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ev, PQ + PQ + PQ + PQ + PQ + PQ = 6 m 

ev, 6 PQ = 6 m 

 PQ = 1 m 
 MN = NO = OP = PQ = QR = RA = 1 m 
DÏxcK Abymv‡i M we› ỳ‡Z MwZkw³,  

 Ek = 11.76 J 

ev, 1
2 mv2 = 11.76 J 

ev, v2 = 
2  11.76 J

m  

ev, v = 
2  11.76 J

m  

  = 
2  11.76 J

0.4 kg  

 

h1 

R

A

N 

M 
30 

h2

g cos 30

g sin 30

30 

g 
O

P

Q

 

 v = 7.67 m s1 

 M we› ỳ‡Z †eM, v = 7.67 m s1 

MA c‡_ g›`b, a = g sin 30 

 = 9.8 m s2  
1
2 = 4.9 m s2 

wP‡Î, MP = MN + NO + OP 

 = 1 + 1 + 1 m = 3 m 
 MR = MN + NO + OP + PQ + QR 
  = 1 + 1 + 1 + 1 + 1 = 5 m 
 M n‡Z P we› ỳi ~̀iZ¡, s1 = MP = 3 m 
 M n‡Z R we› ỳi ~̀iZ¡, s2 = MR = 5 m 

 P we› ỳ‡Z e¯‘wUi †eM v1 n‡j, 
 v1

2 = v2  2 a s1 

ev, v1 = v2  2 a s2 

ev, v1 = (7.67 m s1)2  2  4.9 m s2  3 m 

 v1 = 5.42 m s1 

R we› ỳ‡Z e ‘̄wUi †eM v2 n‡j, 
 v2

2 = v2  2 a s2 

ev, v2 = v2  2a s2  

ev, v2 = (7.67 m s1)2  2  4.9 m s2  5 m 

 v2 = 3.14 m s1 

P we› ỳi D”PZv, h1 = MP sin 30 = 3 m  
1
2 = 1.5 m 

R we› ỳi D”PZv, h2 = MR  sin 30 = 5 m  
1
2 = 2.5 m 

P we› ỳ‡Z †gvU kw³, 

 E1 = Ek1
 + Ep1

 = 
1
2 mv1

2 + mgh1 

ev, E1 = 
1
2  0.4 kg  (5.42 m s1)2 + 0.4 kg  9.8 m s2  1.5 m 

 E1 = 11.76 J 

R we› ỳ‡Z †gvU kw³,  

 E2 = Ek2
 + Ep2

 = 
1
2 mv2

2 + mgh2 

ev, E2 = 
1
2  0.4 kg  (3.14 m s1)2 + 0.4 kg  9.8 m s2  2.5 m 

 E2 = 11.76 J 

myZivs, E1 = E2 
AZGe, R I P we› ỳ‡Z e¯‘wUi †gvU kw³ mgvb| 

cÖkœ 69  w`bvRcyi †evW© 2021   cÖkœ 4 

Rvgvj wiRvf© U¨vsK †_‡K 25 m D”PZvi Qv‡` cvwb †Zvjvi Rb¨ 
10 kW ÿgZv I 60% `ÿZvi cv¤ú e¨envi Ki‡Q| U¨vs‡Ki 
ˆ`N©̈ , cȪ ’ I MfxiZv h_vµ‡g 4 m, 3 m I 2 m Ges U¨vsKwUi 
A‡a©K cvwbc~Y© wQj| 
[g = 9.8 m s2 Ges cvwbi NbZ¡ 1000 kg m3] 
K. msiÿYkxj ej Kv‡K e‡j? 1 
L. x = A sin (t + ) mgxKiY e¨vL¨v Ki| 2 
M. wiRvf© U¨vsK †_‡K 10 kg cvwb Qv‡` †Zvjvi Rb¨ KZ kw³ 

LiP n‡e? 3 
N. cv¤úwU 1 NÈvq U¨vsKwU‡K Lvwj Ki‡Z cvi‡e wK? MvwYwZK 

we‡køl‡Yi mvnv‡h¨ †Zvgvi gZvgZ `vI| 4 

  69bs cÖ‡kœi DËi   
 K  †h ej †Kv‡bv e ‘̄i Dci wµqv Ki‡j Zv‡K †h‡Kv‡bv c‡_ 
Nywi‡q cybivq cÖv_wgK Ae ’̄v‡b Avb‡j ej KZ…©K KvR k~b¨ nq 
Zv‡K msiÿYkxj ej| 

 L  x = A sin (t + ) mij Qw›`Z ¯ú›`‡bi †ÿ‡Î KYvi 
mvg¨ve ’̄v n‡Z miY wb‡ ©̀k K‡i| GLv‡b A n‡”Q †h‡Kv‡bv 
GKw`‡K KYvi m‡e©v”P miY, hv‡K we Í̄vi e‡j| t n‡”Q AwZµvšÍ 
mgq|  n‡”Q Avw` `kv| A_©vr t = 0 mg‡q KYvi †KŠwYK 
Ae¯’vbB | †hgb KYvwU we Í̄vi n‡Z hvÎv Avi¤¢ Ki‡j A_©vr 

t = 0 mgq KYvi Ae ’̄vb we¯Ívi n‡j  Gi gvb 2| †m‡ÿ‡Î 

mgxKiYwU ùvovq x = A sin (t + 

2) = A cos t. 

 M  GLv‡b, cvwbi fi, m = 10 kg 

 AwfKl©R Z¡iY, g = 9.8 m s2 
cvwbi DcwiZj n‡Z Qv‡`i D”PZv, h = (25 + 1) m = 26 m 

e¨wqZ kw³ = K…ZKvR 
 = ej  miY = IRb  miY 
 = mg  h 
 = 10 kg  9.8m s2  26 m = 2548 J 
AZGe, DÏxc‡Ki wiRvf© U¨vsKwU (A‡a©K Lvwj Ae ’̄vq) n‡Z 10 

kg cvwb Qv‡` †Zvjvi Rb¨ 2548 J kw³ LiP n‡e| 

 N  GLv‡b, Kzqvi AvqZb, V = 4m  3 m  2m = 24 m3 

  cvwbi NbZ¡,  = 1000 kg m 3 

 wiRvf© U¨vsKwU‡Z we`¨gvb cvwbi fi, 

m = 
V
2    = 

24 m3

2   1000 kg m3 

 = 12000 kg 
cvwbi fi‡K‡› ª̀i MfxiZv, 

 h = 
h
2 + 

h
4 = 

3 h
4  = 

3  2
4  m = 1.5 m 

 

Hh
4

h
2

h
2

 

 cvwb Qv‡` Zzj‡Z †gvU miY, H = 25 m + 1.5 m = 26.5 m 
 Kg©̀ ÿZv,  = 60% 

 cv¤úwUi ÿgZv, P = 10 kW 

 cv¤úwUi Kvh©Ki ÿgZv, P =   P 
 = 0.6  10 kW 
 = 6 kW = 6000 W 
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awi, cv¤úwU t mg‡q DÏxc‡Ki U¨vsKwU Lvwj Ki‡Z cv‡i, 

 P = 
mgh

t  

ev, t = 
mgh

P  = 
12000 kg  9.8 m s2  26.5 m

6000 W  = 519.4 s 

 t = 8.66 min = 0.14 hr 
MvwYwZK we‡køl‡Y †`Lv hv‡”Q, t < 1 hr 

AZGe, cv¤úwU 1 NÈvi A‡bK Kg mg‡qB DÏxc‡Ki U¨vsKwU‡K 
Lvwj Ki‡Z cvi‡e| 

cÖkœ 70  gqgbwmsn †evW© 2021   cÖkœ 4 

GKwU BwÄb 200 kg f‡ii GKwU e ‘̄‡K GK wgwb‡U 30 m DuPz 
`vjv‡bi Qv‡` Zzj‡Z cv‡i| BwÄbwU µ‡qi GK ermi ci Gi 
ÿgZvi 40% bó n‡q hvq| [g = 9.8 m s2] 
K. ÿgZv Kv‡K e‡j? 1 
L. msiÿYkxj ej e ‘̄i MwZc‡_i Dci wbf©i K‡i bv e¨vL¨v 

Ki| 2 
M. `vjv‡bi Qv‡` e ‘̄wUi wefekw³ wbY©q Ki| 3 
N. GK ermi c‡i GKB Qv‡` e ‘̄wU‡K Zzj‡Z mg‡qi cwieZ©b 

†Kgb n‡e MvwYwZK we‡kølY K‡i gZvgZv `vI| 4 

  70bs cÖ‡kœi DËi   
 K  †Kv‡bv Drm ev wm‡÷g GKK mg‡q †h KvR m¤úv`b K‡i 
Zv‡K Zvi ÿgZv e‡j| 

 L  †h ej †Kv‡bv e ‘̄i Dci wµqv Ki‡j Zv‡K †h‡Kv‡bv c‡_ 
Nywi‡q cybivq cÖv_wgK Ae¯’v‡b Avb‡j ej KZ…©K KvR k~b¨ nq, 
Zv‡K msiÿYkxj ej e‡j| AwfKl© ej GKwU msiÿYkxj ej| 
awi, m f‡ii GKwU e¯‘‡K A we›`y n‡Z B we›`y‡Z Avbv n‡jv 
(wPÎ) Gi d‡j e ‘̄wUi Djø¤ ̂miY n‡jv h| 
e ‘̄wUi ’̄vbvšÍi 1bs ev 2bs ev 3bs †h‡Kv‡bv c‡_ 
†nvK bv †Kb cÖ‡Z¨K c‡_B AwfKlx©q ej F = mg 

Lvov wb‡Pi ẁ ‡K wµqv K‡i| e ‘̄wU‡K †h‡Kv‡bv 
c‡_ A n‡Z B-†Z Avb‡j AwfKl© ej Øviv cÖwZwU 
c‡_B m¤úbœ KvR n‡e, W1 =  mgh| 
Avevi, e ‘̄wU‡K †h‡Kv‡bv c‡_ B we›`y n‡Z A 

 

A

B

1 2 3 
h

 

we›`y‡Z ¯’vbvšÍi Kiv n‡j, AwfKl© ej Øviv K…Z m¤úbœ KvR n‡e,  
 W2 = mgh 

 A n‡Z B †Z †h‡q Avevi A †Z Avm‡Z †gvU K…Z KvR, 
 W = W1 + W2 =  mgh + mgh = 0 

A_©vr †h‡Kv‡bv MwZc‡_i †ÿ‡ÎB †gvU K…ZKvR k~b¨ nq| myZivs 
msiÿYkxj ej e ‘̄i MwZc‡_i Dci wbf©i K‡i bv| 

 M  GLv‡b, e¯‘wUi fi, m = 200 kg 

 Qv‡`i D”PZv, h = 30 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 

Avgiv Rvwb, wefekw³, 
 Ep = mgh 
  = 200 kg  9.8 m s2  30 m 
 Ep = 58800 J 

myZivs, `vjv‡bi Qv‡` e ‘̄wUi wefekw³ 58800 J. 

 N  ÔMÕ n‡Z cvB, DÏxc‡Ki e ‘̄wUi wefekw³ ev BwÄbwU Øviv 
AwfKl©R e‡ji weiæ‡× K…ZKvR, W = 58800 J 

GLv‡b, BwÄbwUi e ‘̄wU‡K Qv‡` Zzj‡Z cÖ‡qvRbxq mgq, 
 t = 1 min = 60 s 
 BwÄbwUi Kvh©Ki ÿgZv, 

 P = 
W
t  = 

58800 J
60 s  = 980 W 

DÏxcK Abymv‡i, GK ermi ci Gi ÿgZv 40% bó n‡q hvq| 
A_©vr, GK eQi ci BwÄbwUi Kvh©Ki ÿgZv eZ©gvb ÿgZvi 
(100  40)% = 60 %  
myZivs, GK ermi ci ÿgZv, 
 P = 980 W  60% 

 = 980 W  
60
100 

 = 588 W 
G‡ÿ‡Î cÖ‡qvRbxq mgq t n‡j, 

 P = 
W
t  

ev, t = 
W
P = 

58800 J
588 W  = 100 s 

myZivs, GK ermi ci GKB Qv‡` e¯‘wU‡K Zzj‡Z BwÄbwUi 100 s 
jvM‡e A_©vr (100  60) s ev 40 s †ewk jvM‡e| 

cÖkœ 71  gqgbwmsn †evW© 2021   cÖkœ 5 

10 kg f‡ii GKwU e ‘̄ wb‡q 70 kg f‡ii GKRb e¨w³ GKwU 
`vjv‡bi Qv‡` IVvi Rb¨ Abyf‚wg‡Ki mv‡_ 45 †Kv‡Y 30 m 
ˆ`‡N©̈ i GKwU gB e¨envi Ki‡jb| [g = 9.8 m s2] 

K. msiÿYkxj ej Kv‡K e‡j? 1 
L. Puv` c„w_exi Pviw`‡K Nyi‡jI †Kv‡bv KvR n‡”Q bv †Kb? 2 
M. e¨w³wUi K…ZKvR wbY©q Ki| 3 
N. DÏxc‡Ki gBwU‡K Abyf‚wg‡Ki mv‡_ 30 †Kv‡Y ¯’vcb 

Ki‡j e¨w³wU Kx ai‡bi myweav cv‡eb Zv MvwYwZKfv‡e 
e¨vL¨v Ki| 4 

  71bs cÖ‡kœi DËi   
 K  †h ej †Kv‡bv e ‘̄i Dci wµqv Ki‡j Zv‡K †h‡Kv‡bv c‡_ 
Nywi‡q cybivq cÖv_wgK Ae ’̄v‡b Avb‡j ej KZ…©K KvR k~b¨ nq 
Zv‡K msiÿYkxj ej e‡j| 

 L  Avgiv Rvwb, KvR n‡jv ej I ej cÖ‡qv‡Mi d‡j miY ev 
mi‡Yi Dcvs‡ki ¸Ydj| 
 awi, Puv` I c„w_exi ga¨Kvi AvKl©Y ej ev N~Y©vqgvb Puv‡`i 
†K› ª̀vwZK ej F Ges Puv` †h‡nZz mi‡Yi jw¤K̂ eivei wµqv 
K‡i| d‡j Gi mi‡Yi Dcvsk n‡e s cos 90 = 0| 
myZivs KvR W = F.0 = 0| d‡j Puv` Nyi‡Q wKš‘ KvR n‡”Q bv| 

 M  DÏxc‡K e ‘̄i fi 10 kg I e¨w³i fi 70 kg 

 †gvU fi, m = (10 + 70) kg = 80 kg 

AwfKl©R Z¡iY, g = 9.8 m s2 

gB‡qi ˆ`N©̈  ev ~̀iZ¡, s = 30 m 

ej I ~̀i‡Z¡i ga¨eZx© †KvY, 
  = (90  45) = 45 

 

 

45 
 

F 
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ej, F; K…ZKvR, W n‡j, 
Avgiv Rvwb, W = Fs cos  

  = mg s cos   
  = 80 kg  9.8 m s2  30 m  cos 45 
  = 16.631  103 J 

myZivs e¨w³wUi K…ZKvR 16.631  103 J. 

 N  ÔMÕ n‡Z cvB, K…ZKvR W = 16.631  103 J 

DÏxc‡Ki gBwU‡K Abyf‚wg‡Ki mv‡_ 30 †Kv‡Y ¯’vcb Ki‡j ej 
I mi‡Yi ga¨eZx© †KvY,  = (90  30) = 60 

G‡ÿ‡Î, fi, m = (70 + 10) kg = 80 kg 

`~iZ¡, s = 30 m 

AwfKl©R Z¡iY, g = 9.8 m s2 

ej F n‡j, 
 K…ZKvR, W = Fs cos  

 = mg s cos  

 

 

F 

30 
 

 = 80 kg  9.8 m s2  30 m  cos 60 
   W = 11.76  103 J 
†`Lv hv‡”Q W < W 
A_©vr gBwU‡K Abyf‚wg‡Ki mv‡_ 30 †Kv‡Y ¯’vcb Ki‡j 
DÏxc‡Ki e¨w³wU‡K Zzjbvg~jK Kg KvR Ki‡Z n‡e| 

cÖkœ 72  ivRkvnx †evW© 2019   cÖkœ 3 

cvwbc~Y© GKwU muvZvi cyKz‡ii gvÎv 25 m  10 m  3 m| 1 hp 
Ak¦ ÿgZvm¤úbœ GKwU cvwbi cv¤ú cyKziwU 30 wgwb‡U Lvwj Ki‡Z 
cv‡i| Aci GKwU cvwbi cv¤ú, 1.5 hp ÿgZvm¤úbœ, GKB KvR 
15 wgwb‡U Ki‡Z mÿg| 
K. Ak¦ ÿgZv Kv‡K e‡j? 1 
L. GKRb wµ‡KU †L‡jvqvo gv‡V ej aivi mgq nvZ †cQ‡b 

†bb †Kb? 2 
M. `ywU cv¤ú GK‡Î e¨en„Z n‡j cyKziwU Lvwj Ki‡Z KZ mgq 

jvM‡e wbY©q Ki| 3 
N. †Kvb cv¤úwUi e¨envi AwaK mvkÖqx n‡e? MvwYwZK 

we‡køl‡Yi gva¨‡g e¨vL¨v Ki| 4 

  72bs cÖ‡kœi DËi   
 K  cÖwZ †m‡K‡Û 746 Ryj KvR Kivi mvg_©‡K GK Ak¦ÿgZv 
e‡j| 

 L  g‡b Kwi, m f‡ii ej nv‡Z G‡m covi gyn~‡Z© †eM = u| 
ejwU nv‡Zi g‡a¨ t mg‡q w¯’i n‡j ejwUi Ici nvZ Øviv cÖhy³ 

evavi gvb, F = m 
u
t  | GLv‡b, t-Gi gvb hZ Kg n‡e F Gi gvb 

†Zv †ewk n‡e| 
nvZ GKB ¯’v‡b †i‡L ejwU †jvdvi mgq nvZ Øviv cÖhy³ evav e‡ji 
wµqvKvj Kg nq| d‡j ejwU Øviv nv‡Z cÖhy³ ejI †ewk nq| 
†h‡nZz wµqv I cÖwZwµqvi gvb mgvb| ZvB nvZI e‡ji Ici GB 
GKB gv‡bi ej cÖ‡qvM K‡i| A_©vr F Gi gZ †ewk n‡e, nvZ 
†_‡K K¨vP dm‡K hvIqvi m¤¢vebvI ZZB †ewk n‡e| cvkvcvwk 
nv‡Z AvNv‡Zi gvÎvI †e‡o hv‡e| GB mgm¨v Gov‡bvi Rb¨ K¨vP 
†jvdvi mgq †L‡jvqvi nZwU‡K wKQyUv wcQb w`‡K †U‡b †bq| 

 M  GLv‡b, cvwbi fi, m = 25  10  3  1000 kg = 750000 kg 

 cyKz‡ii MfxiZv, h = 3 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 

 1g cv‡¤úi mgq, t1 = 30 min = 1800 s 

 1g cv¤úwUi Kvh©Ki ÿgZv, 

 P1 = 
mg 

h
2

t1
 = 

750000  9.8  3
2  1800

 W = 6125 W 

2q cv¤úwUi Kvh©Ki ÿgZv, 

 P2 = 
mg 

h
2

t2
 

GLv‡b, 
T2 = 15 min = 15  60 s 

ev, P2 = 
750000  9.8  3

2   15  60
 W = 12250 W 

 `ywU cv¤ú GK‡Î KvR Ki‡j †gvU Kvh©Ki ÿgZv,  
 P = P1 + P2 = (6125 + 12250) W = 18375 W 
awi, ZLb cyKziwU Lvwj Ki‡Z t mgq jvM‡e 

 P = 
mg

h
2

t  

ev, t = 
mgh
2P  = 

750000  9.8  3
2  18375

 s  

ev, t = 600 s = 10 min 

AZGe, `ywU cv¤ú GK‡Î e¨en„Z n‡j cyKziwU Lvwj Ki‡Z 10 min 
mgq jvM‡e|  

 N  ÔMÕ n‡Z cvB, 1g cv¤úwUi Kvh©Ki ÿgZv, P1 = 6125 W 
 2q cv¤úwUi Kvh©Ki ÿgZv, P2 = 12250 W 

DÏxcK Abymv‡i,  
 1g cv¤úwU‡Z cÖ̀ Ë ÿgZv, P1 = 1 hp = 746 W 

 2q cv¤úwUi Kvh©Ki ÿgZv, P2 = 1.5 hp = 1119 W 

 1g cv¤úwUi Kg©̀ ÿZv, 1 = 
P1

P1
 = 

6125
746   100% = 821% 

 2q cv¤úwUi Kg©̀ ÿZv, 1 = 
P2

P2
 = 

12250
1119   100% = 1094.73% 

†`Lv hv‡”Q, 2 > 1 
AZGe, 2q cv¤úwUi e¨envi AwaK mvkÖqx n‡e  
[N.B.: cv‡¤úi Kg©̀ ÿZv 100% Gi AwaK nIqv ev Í̄em¤§Z bq| 
myZivs, cÖkœwU Am½Z|] 

cÖkœ 73  Kzwgjøv †evW© 2019   cÖkœ 3 

wb‡Pi wP‡Î ỳwU †njv‡bv Zj AC 
I BC Gi kxl©we› ỳ C Gi Dfq 
cv‡k 2 kg f‡ii ỳwU †jvnvi 
†Mvj‡Ki Ae ’̄vb †`Lv‡bv n‡jv| 
AC Z‡ji ˆ`N©̈  20 m| 

 C 

A D B 
30 45 

20 m 

 

K. w¯’wZ¯’vcK msNl© Kx? 1 
L. †Kv‡bv e ‘̄i Dci wµqvkxj UK© KLb k~b¨ nq? e¨vL¨v Ki| 2 
M. C we› ỳ‡Z †MvjK ỳwUi †gvU kw³ wbY©q Ki| 3 
N. DÏxc‡Ki †MvjK ỳwU‡K GKB mv‡_ gy³ Ki‡j GKB mg‡q 

AB Abyf‚wgK Z‡j †cuŠQv‡e wK-bv Zv MvwYwZKfv‡e e¨vL¨v 
Ki| 4 
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  73bs cÖ‡kœi DËi   
 K  †h msN‡l© e ‘̄mg~‡ni †gvU MwZkw³ I †gvU fi‡eM 
AcwiewZ©Z _v‡K Ges msN‡l©i ci e ‘̄mg~n Avjv`v _v‡K, †mB 
msNl©B w¯’wZ¯’vcK msNl©| 

 L  Avgiv Rvwb, UK©, 

  = 


r   


F ev |


 | = rF sin  

DcwiD³ m¤úK© †_‡K GwU ¯úó †h, r, F Ges sin  Gi 
†h‡Kv‡bvwU k~b¨ n‡j †Kv‡bv e ‘̄i Dci wµqvkxj UK© k~b¨ n‡e| 
sin  = 0 n‡j  = 0 A_©vr †Kvb e¯‘i Dci e¨vmva© †f±i eivei 
ej cÖ‡qvM Ki‡j e ‘̄wUi Dci wµqvkxj UK© k~b¨ n‡e| 

 M  GLv‡b, CAD = 30; AC = 20 m 

C we› ỳi D”PZv, h = CD 

 ACD-G, sin CAD = 
CD
AC 

ev, CD = AC  sin CAD = 20  sin 30 = 10 m 

C we›`y‡Z †MvjKØ‡qi MwZkw³ k~b¨| 
 C we› ỳ‡Z †MvjK ỳwUi †gvU kw³, 
 E = Ep + Ek 
  = (m1 + m2) gh + 0 
  = (2 kg + 2 kg)  9.8 m s2  10 m 

  = 392 J 

 N   

A BD
30 45

4560
20 m

gcos 60 gcos 45

10 m

C

 
ÔMÕ n‡Z cvB, CD = 10 m 
GLv‡b, AC Z‡ji ˆ`N©̈ , s1 = 20 m 

 AC Zj eivei †Mvj‡Ki Z¡iY, a1 = g cos 60 

 CB Zj eievi †Mvj‡Ki Z¡iY, a2 = g cos 45 
CBD = 45 
awi, BC Z‡ji ˆ`N©̈  s2 

 BCD-G, sin CBD = 
CD
BC 

ev, BC = 
CD

sin 45 = 
10 m

sin 45 

 s2 = BC = 10 2 m 
 AC Z‡ji †ÿ‡Î †MvjKwUi AB Z‡j †cuŠQv‡Z t1 mgq jvM‡j 

 s1 = 
1
2 a1t1

2 

ev, 20 = 
1
2  g cos 60  t1

2 

ev, t1 = 
2  20

9.8  cos 60 s = 2.86 s 

Abyiƒcfv‡e, CB Z‡ji †MvjKwUi AB Z‡j †cuŠQv‡Z t2 mgq jvM‡j, 

 s2 = 
1
2 a2t2

2 

ev, t2 = 
2 s2

a2
  

ev, t2 = 
2  10 2

9.8  cos 45 s = 2.02 s 

myZivs, t1  t2 

†h‡nZz, t2 < t1 A_©vr, CB Z‡ji †MvjKwUi AB Z‡j †cuŠQ‡Z Kg 
mgq jvM‡e| 
AZGe, DÏxc‡Ki †MvjK ỳwU‡K GKB mgq †Q‡o w`‡j GKB 
mg‡q AB Abyf‚wgK Z‡j †cuŠQv‡e bv| CB Z‡ji †MvjKwU Av‡M 
†cuŠQv‡e| 

cÖkœ 74  wm‡jU †evW© 2019   cÖkœ 4 

4 kg f‡ii GKwU k³ cv_i LÐ GKB f‡ii gvwU‡Z †cuvZv GKwU 
†jvnvi i‡Wi Dci 5 m DuPz †Kv‡bv ¯’vb †_‡K Lvovfv‡e coj| 
d‡j †jvnvi iWwU gvwUi †fZ‡i AviI 10 cm cÖ‡ek Kij| 
K. Kg©̀ ÿZv Kx? 1 
L. cig k~b¨ ZvcgvÎvi wb‡P M¨v‡mi ZvcgvÎv _vK‡Z cv‡i wK 

bv? e¨vL¨v Ki| 2 
M. gvwUi Mo cÖwZ‡iva ej KZ? 3 
N. DÏxc‡Ki ewY©Z NUbvwU KvR-kw³i Dccv`¨ mg_©b K‡i 

wK? MvwYwZKfv‡e hvPvB Ki| 4 

  74bs cÖ‡kœi DËi   
 K  †Kv‡bv e¨e ’̄v ev hš¿ †_‡K cÖvß †gvU Kvh©Ki kw³ Ges 
e¨e ’̄vq ev h‡š¿ cÖ̀ Ë †gvU kw³i AbycvZB n‡jv H e¨e ’̄vi ev 
h‡š¿i Kg©̀ ÿZv| 

 L  – 273 C ZvcgvÎvq cig ZvcgvÎv nq (– 273 + 273) = 0 K| 
†hLv‡b AvqZb k~b¨ nq| G 
ZvcgvÎvi wb‡P M¨v‡mi AvqZ‡bi 
gvb FYvZ¥K nq, hv ev Í̄‡e 
Am¤¢e| ZvB – 273 C Z_v 
cigk~b¨ ZvcgvÎv Gi wb‡P M¨v‡mi 
ZvcgvÎv _vK‡Z cv‡i bv| 

 

– 273C TC  

v


 

 

 M  GLv‡b, fi, m = 4 kg 
 miY, x = 10 cm = 0.1 m 

 D”PZv, h = 5 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 

 cÖwZ‡iva ej, F = ? 

Avgiv Rvwb, 
 w¯’wZkw³ = cÖwZ‡iva e‡ji weiæ‡× KvR 
ev, mg (h + x) = Fx 

ev, F = 
mg (h + x)

x  

ev, F = 
4  9.8  (5 + 0.1)

0.1  

ev, F = 
199.92

0.1  

 F = 1999.2 N 

myZivs, gvwUi Mo cÖwZ‡iva ej 1999.2 N| 

 N  5 m wb‡P †eM, v = u2 + 2gh 

 = (0)2 + 2  9.8  5 
 = 9.9 m s1 
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Avevi, g›`b a n‡j,  
 (0)2 = v2  2ax 

ev, 2ax = v2 

 a = 
v2

2x = 
(9.9)2

2  0.1
 = 490.05 m s2 

K…ZKvR, W = Fx = max  

  = 4  490.05  0.1 
  = 196.02 J 

MwZkw³i cwieZ©b = 
1
2 mv2  

1
2 mv2 

 = 
1
2 m (v2  v2) 

 = 
1
2  4  {(9.9)2  (0)2} 

 = 196.02 J 

GLv‡b, K…ZKvR = MwZkw³i cwieZ©b 
myZivs, DÏxc‡Ki ewY©Z NUbvwU KvR-kw³i Dccv`¨ mg_©b K‡i| 

cÖkœ 75  wm‡jU †evW© 2019  cÖkœ 6 

mxgv 18 kg f‡ii GKwU e¨vM wb‡q 50 m DuPz GKwU wewìs G DVvi 
ci Qv` †_‡K e¨vMwU c‡o †M‡j †mwU 'h' D”PZvq cv‡ki wewìs 
Gi Qv‡` 24.25 m s1 †e‡M coj| 
K. w¯úÖs ej Kx? 1 
L. mij †`vj‡Ki †KŠwYK we Í̄vi 4 Gi g‡a¨ ivLv nq †Kb? 

e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'h' Gi gvb wbY©q Ki| 3 
N. 'h' D”PZvq wefe kw³ MwZ kw³i mgvb n‡e wK-bv? 

MvwYwZKfv‡e e¨vL¨v Ki| 4 

  75bs cÖ‡kœi DËi   

 K  †Kv‡bv w¯úÖs-Gi gy³ cÖv‡šÍi miY NUv‡j w¯úÖswU mi‡Yi 
wecixZ w`‡K †h ej cÖ‡qvM K‡i ZvB w¯úÖs ej|  

 L  mij †`vj‡Ki †KŠwYK we Í̄vi 4 Gi †ewk n‡j mij †`vj‡Ki 
MwZ mij‰iwLK bv n‡q e„ËvKvi nq| d‡j mij †`vjK †`vjb 

MwZi ˆewkó¨ †g‡b P‡j bv| †m‡ÿ‡Î T = 2 
L
g mgxKiY 

cÖ‡hvR¨ nq bv| GRb¨ mij †`vj‡Ki †KŠwYK we¯Ívi 4 Gi g‡a¨ 
ivL‡Z nq| 

 M  GLv‡b, Avw`‡eM, v0 = 0 

 †kl‡eM, v = 24.25 m s1 

 AwfKl©R Z¡iY, g = 9.8 m s2 

DÏxcK Abymv‡i, 
 v2 = v0

2 + 2g (50  h) 

ev, 24.252 = 0 + 2  9.8 (50  h) 

ev, 50  h = 
24.252

2  9.8
 

ev, h =  50  
24.252

2  9.8
 m = 20 m 

AZGe, DÏxc‡Ki h Gi gvb 20 m| 

 N  GLv‡b, fi, m = 18 kg 

 †eM, v = 24.25 m s1 

ÔMÕ n‡Z cÖvß, D”PZv, h = 20 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 

h D”PZvq wefekw³, 
 Ep = mgh 
  = 18  9.8  20 J 
  = 3528 J 
h D”PZvq MwZkw³, 

 Ek = 
1
2 mv2 

  = 
1
2  18  24.252 J 

  = 5292.56 J 
Dc‡iv³ MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q, Ep  Ek 

AZGe, DÏxc‡Ki h D”PZvq wefekw³ MwZkw³i mgvb n‡e bv| 

cÖkœ 76  ewikvj †evW© 2019   cÖkœ 4 

GKwU cvwbc~Y© Kzqvi MfxiZv 10 m Ges e¨vm 2 m| GKwU cv¤ú 
20 wgwb‡U KzqvwU‡K cvwbk~b¨ Ki‡Z cv‡i| D³ cv‡¤úi mv‡_ 
AviI GKwU 1 HP ÿgZvi cv¤ú hy³ K‡i KzqvwU‡K cvwbk~b¨ 
Ki‡j wKQy mgq mvkÖq nq| 
K. †KŠwYK fi‡eM Kx? 1 
L. ˆKwkK b‡j cvi‡`i Aebgb nq †Kb? e¨vL¨v Ki| 2 
M. cÖ_g cv‡¤úi K…ZKvR wbY©q Ki| 3 
N. DÏxc‡Ki Av‡jv‡K KZ mgq mvkÖq n‡e MvwYwZK hyw³mn 

gZvgZ `vI| 4 

  76bs cÖ‡kœi DËi   
 K  NƒY©vqgvb †Kv‡bv e ‘̄ KYvi Ae¯’vb †f±i A_©vr N~Y©b Aÿ 
n‡Z ~̀iZ¡ Ges e¯‘KYvi ˆiwLK fi‡e‡Mi †f±i ¸YdjB †KŠwYK 
fi‡eM| 

 L  Avgiv Rvwb, †hme Zij ˆKwkK bj‡K †fRvq bv Zv‡`i 
†ÿ‡Î ¯úk©‡KvY ’̄‚j‡KvY nq| cvi` ˆKwkK bj‡K †fRvq bv e‡j 
¯úk©‡KvY ¯’‚j‡KvY nq| d‡j c„ôUv‡bi `iæb cvi` wb‡Pi w`‡K 
ej jvf K‡i weavq ˆKwkK b‡j cvi‡`i Aebgb nq| 

 M  GLv‡b, Kzqvi MfxiZv, h = 10 m 

 e¨vmva©, r = 
2
2 m = 1 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 

 cvwbi NbZ¡,  = 1000 kg m3 

Kzqvi cvwbi fi, m = V 

 = 1000  r2h 
 = 1000  3.1416  12  10 kg  
 = 31416 kg 

 1g cv‡¤úi K…ZKvR, W1 = mg
h
2 

 = 31416  9.8  
10
2  J  

 = 1539384 J 

AZGe, cÖ_g cv‡¤úi K…ZKvR 1539384 J| 
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 N  ÔMÕ n‡Z cvB, 1g cv¤úwUi K…ZKvR, W1 = 1539384 J 

1g cv¤úwUi ÿgZv, 

P1 = 
W1

t  = 
1539384
20  60

 W  

 = 1282.82 W 

GLv‡b, 
mgq, t = 20 min = 20  60 s 

1g cv¤úwUi mv‡_ 1 HP Z_v 746 W ÿgZvi GKwU cv¤ú hy³ 
Kivq †gvU ÿgZv ùvovq, 
 P = (1282.82 + 746) W = 2028.82 W 
awi, G‡ÿ‡Î t mgq jvM‡e 

 P = 
W1

t  

ev, t = 
W1

P  

GLv‡b, ÔMÕ n‡Z cvB, 
 W1 = 1539384 J 

  = 
1539384
2028.82  s 

  = 758.76 s = 12.65 min 

 mgq mvkÖq n‡e = t  t = (20  12.65) min = 7.35 min 

AZGe, DÏxc‡Ki Av‡jv‡K 7.35 min mgq mvkÖq n‡e| 

cÖkœ 77  PÆMÖvg †evW© 2017  cÖkœ 8 

GKwU cvwbc~Y© Kzqvi MfxiZv 20 m I e¨vm 2 m| KzqvwU‡K 
cvwbk~b¨ Kivi Rb¨ 5 HP-Gi GKwU cv¤ú jvMv‡bv n‡jv| A‡a©K 
cvwb †Zvjvi ci cv¤úwU bó n‡q †Mj| evwK cvwb †Zvjvi Rb¨ 
GKB ÿgZvm¤úbœ Avi GKwU cv¤ú jvMv‡bv n‡jv| 
K. U‡K©i msÁv `vI| 1 
L. c„w_ex m~‡h©i wbKUeZ©x n‡j c„w_exi †eM e„w× cvq 

†Kcjv‡ii m~‡Îi Av‡jv‡K e¨vL¨v Ki| 2 
M. cÖ_g cv¤ú Øviv m¤úvw`Z Kv‡Ri cwigvY wbY©q Ki| 3 
N.  cÖ_g I wØZxq cv¤ú Øviv cvwb Zzj‡Z GKB mgq jvM‡e 

wK-bv MvwYwZK we‡køl‡Yi gva¨‡g †`LvI| 4 

  77bs cÖ‡kœi DËi   
 K  N~Y©vqgvb †Kv‡bv KYvi e¨vmva© †f±i Ges KYvi Dci cÖhy³ 
e‡ji †f±i ¸Ydj‡K UK© e‡j| 

 L  †Kcjv‡ii m~Îvbymv‡i cÖwZwU MÖ‡ni ch©vqKv‡ji eM© m~h© n‡Z 
Zvi Mo ~̀i‡Z¡i fvMd‡ji mgvbycvwZK| c„w_ex m~‡h©i wbKUeZ©x 
n‡j Zvi Mo ~̀iZ¡ Kg nIqvq AveZ©bKvjI Kg nq| Avevi 
c„w_exi AveZ©bKvj Zvi †KŠwYK †e‡Mi e¨ Í̄vbycvwZK nIqvq Kg 
AveZ©bKv‡ji Rb¨ †eM e„w× cvq| d‡j ˆiwLK †eMI e„w× cvq| 
A_©vr c„w_ex m~‡h©i wbKUeZ©x n‡j c„w_exi †eM e„w× cvq| 

 M  awi, 1g cv¤ú Øviv m¤úvw`Z Kv‡Ri cwigvY W1 
DÏxcK n‡Z, Kzqvi MfxiZv, h = 20 m 

 A‡a©K MfxiZv, h1 = 
20 m

2  = 10 m 

 e¨vm, d = 2m 

 Mo miY, h = 
10 m + 0 m

2  = 5 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 

Kzqvi AvqZb, 

 V = 
1
4 d2h 

ev, V = 
1
4  3.1416  (2 m)2  20 m 

 V = 62.832 m3 
cvwbi NbZ¡,  = 1000 kg m3 
 cvwbi fi, m = V 

 = 1000 kg m3  62.832 m3 
 = 62832 kg 

A‡a©K cvwbi fi, m = 
1
2 m 

 = 
1
2  62832 kg  

 = 31416 kg 
 K…ZKvR, W1 = mgh 
 = 31416  9.8 m s2  5 m 
 = 1.54  106 J 
myZivs cÖ_g cv¤ú Øviv m¤úvw`Z Kv‡Ri cwigvY 1.54  106 J| 

 N  ÔMÕ n‡Z cvB, A‡a©K cvwbi fi, m1 = 31416 kg 

Ges cÖ_g cv¤ú Øviv m¤úvw`Z Kv‡Ri cwigvY, W1 = 1.54  106 J 

DÏxcK Abymv‡i, 
cÖ_g cv‡¤úi ÿgZv, P1 = wØZxq cv‡¤úi ÿgZv, 
 P2 = 5 HP = 5  746 W = 3730 W 
awi, cÖ_g cv‡¤úi †ÿ‡Î mgq, t1 

Ges wØZxq cv‡¤úi †ÿ‡Î mgq, t2 

Avgiv Rvwb, 

 P1 = 
W1

t1
 

ev, t1 = 
W1

P1
 = 

1.54  106 J
3730 W  = 412.87 s 

Avevi, wØZxq cv‡¤úi †ÿ‡Î, 

 Mo miY, h = 
(10 + 20) m

2  = 15 m 

 K…ZKvR, W2 = mgh 
 = 31416 kg  9.8 m s2  15 m 
 = 4.62  106 J 

GLb, P2 = 
W2

t2
 

ev, t2 = 
W2

P2
 = 

4.62  106 J
3730 W  = 1238.61 s 

A_©vr, t1  t2 

†h‡nZz t1 Ges t2 Gi gvb mgvb bq †m‡nZz cÖ_g I wØZxq cv¤ú 
Øviv cvwb Zzj‡Z wfbœ mgq jvM‡e| 

cÖkœ 78  ivRkvnx †evW© 2016   cÖkœ 1 

wb‡Pi wP‡Î GKwU †`vjK mij 
†`vjb MwZ‡Z `yj‡Q| hvi m‡e©v”P 
we¯Ívi PB| 0.2 kg f‡ii e‡ei 
PviwU wewfbœ Ae ’̄vb n‡jv A, B, C 
Ges D| †hLv‡b, PB = 0.6 m, OB 

= OC = OA = OD = 1m| 

 

C
A

P BD

O

Q

0.6m
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K. mskw³ ej Kx? 1 
L. mv› ª̀Zv †Kb cÖevnx c`v‡_© m„wó nq? e¨vL¨v Ki| 2 
M. A we› ỳ‡Z eewUi †eM wbY©q Ki| 3 
N. DÏxc‡Ki †`vjKwU‡Z hvwš¿K kw³i wbZ¨Zvi m~‡Îi e¨Z¨q 

NU‡e wK bv MvwYwZKfv‡e we‡kølY K‡i †Zvgvi gZvgZ 
`vI| 4 

  78bs cÖ‡kœi DËi   
 K  mskw³ ej n‡jv GKB c`v‡_©i wewfbœ AYyi g‡a¨ cvi¯úwiK 
AvKl©Y ej| 

 L  MwZkxj cÖevnxi cvkvcvwk ỳwU ¯Í‡ii g‡a¨ GK ai‡bi 
Af¨šÍixY ej m„wó nq| G ej cvkvcvwk ỳwU ¯Í‡ii g‡a¨ †ewk 
†eMm¤úbœ ¯Í‡ii †eM Kwg‡q Ges Kg †eMm¤úbœ ¯Í‡ii †eM 
evwo‡q ¯Íi ỳwUi g‡a¨ Av‡cwÿK †eM Kgv‡Z †Póv K‡i| ¯Íi 
`ywUi c„ô‡`‡ki mgvšÍiv‡j wµqvkxj G ej‡K mv› ª̀Zv ej ejv nq 
Ges cÖevnxi G ag©‡K mv› ª̀Zv e‡j| KwVb c`v‡_©i wewfbœ ¯Í‡ii 
g‡a¨ Av‡cwÿK MwZ _v‡K bv e‡j KwV‡b mv›`ªZv ej wµqv K‡i 
bv| G †_‡K ejv hvq, mv› ª̀Zv ïay cÖevnx c`v‡_© m„wó nq| 

 M  awi, A we› ỳ‡Z e‡ei †eM vA 

OA eivei Djø¤̂ miY, 
AP = OA  PO 

 = OA  OB2  PB2 

DÏxcK n‡Z, 
OA = OB = 1 m 
PB = 0.6 m 

 = 1m  (1m)2  (0.6 m)2 

 = 1m  0.64 m2 
 = 1m  0.8 m 
 = 0.2 m 
Avevi, MwZc‡_i B we› ỳ‡Z m‡e©v”P w¯’wZkw³ = me©wb¤œ A we› ỳ‡Z 
MwZkw³ 

 1
2 mvA

2 = mg AP 

ev, vA
2 = 2g AP = 2  9.8 m s2  0.2 m 

 vA = 1.98 m s1 

myZivs A we› ỳ‡Z e‡ei †eM 1.98 m s1| 

 N  DÏxcK Abymv‡i, e‡ei fi, m = 0.2 kg 

 m‡e©v”P we Í̄vi, PB = 0.6 m 

 OA = OB = OC = OD = 1m 
 AwfKl©R Z¡iY, g = 9.8 m s2 

M n‡Z cvB, Djø¤ ̂miY, AP = 0.2 m 

B we› ỳi †ÿ‡Î : e‡ei †eM, vB = 0 

wefe kw³, UB = mg  AP 

 = 0.2 kg  9.8 m s2  0.2 m 
 = 0.392 J 

MwZkw³, kB = 
1
2 mVB

2 

 = 
1
2  0.2 kg  02 

 = 0 
 hvwš¿K kw³, EB = UB + kB 

 = 0.392 J + 0 
 = 0.392 J 

C we› ỳi †ÿ‡Î : 
awi, C we› ỳ‡Z e‡ei †eM, vC 

Djø¤ ̂miY PQ 

AQ = AP  PQ = (0.2  PQ) m 
Avevi, vC

2 = vB
2 + 2gPQ 

  = 02 + 2gPQ 
 vC

2 = 2gPQ 

 

A

B

C
D

Q
R

P

 

 wefekw³, Uc = mgAQ 

 = 0.2 kg  9.8 m s2  (0.2  PQ) m 
 = 0.392 J  1.96 PQ 

MwZkw³, kC = 
1
2 mvC

2 

 = 
1
2  0.2 kg  2gPQ = 1.96 PQ 

 hvwš¿K kw³, EC = UC + KC 

 = 0.392 J  1.96 PQ + 1.96 PQ  
 = 0.392 J 
A we› ỳi †ÿ‡Î : 
e‡ei †eM, vA = 1.98 m s1 

A we› ỳ‡Z Djø¤^ miY, h = 0 

 wefe kw³, UA = mgh 

 = 0.2 kg  9.8 m s2  0 = 0 

MwZkw³, kA = 
1
2 mvA

2 

 = 
1
2  0.2 kg  (1.98 m s1)2 

 = 0.392 J  
 hvwš¿K kw³, EA = UA + KA 

 = 0 + 0.392 J 
 = 0.392 J 
D we› ỳi †ÿ‡Î : 
D we›`y Wvbw`‡K †`vjKwUi m‡e©v”P Ae ’̄vb bv n‡j D we› ỳ‡Z 
wefekw³ I MwZkw³ DfqB _vK‡e| Djø¤ ̂miY, 
 AR = AP  PR 
  = (0.2  PR) m 

e‡ei †eM, 
 vD

2 = U2 + 2gPR 
  = 0 + 2gPR [Wvbw`‡Ki m‡e©v”P Ae¯’v‡b †eM U = 0] 
  = 2gPR 
wefekw³, UD = mgAR 

 = 0.2 kg  9.8 m s2  (0.2  PR) m 
 = 0.392 J  1.96 PR 

MwZkw³, KD = 
1
2 mvD

2 

 = 
1
2  0.2 kg  2gPR 

 = 0.1 kg  2  9.8 PR 
 = 1.96 PR 
 hvwš¿K kw³, 
 ED = UD + kD 
 = 0.392 J  1.96 PR + 1.96 PR 
 = 0.392 J 
  EB = EC = EA = ED 
A_©vr, †`vjKwU‡Z hvwš¿K kw³i e¨Zq NU‡e bv| 
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gnvKl© I AwfKl© Aa¨vq 06 

 
 

cÖkœ 58  wm‡jU †evW© 2019   cÖkœ 3 
6.4  106 m e¨vmv‡a©i GKwU MÖn wbR A‡ÿ 24 NÈvq GKevi 
Ny‡i| GKRb weÁvbx MÖnwUi mv‡_ AwfKl©xq Z¡iY g-Gi m¤úK© 
¯’vc‡bi Rb¨ 58 DËi Aÿvs‡ki mv‡_ GKwU ¯’v‡b 80 kg f‡ii 
GKwU e ‘̄ ivL‡jb| AwfKl©xq Z¡iY g = 9.80 m s2| 
K. gyw³‡eM Kx? 1 
L. c„w_exi Af¨šÍ‡i †Kv‡bv ’̄v‡bi AwfKl©R Z¡iY c„w_exi 

†K› ª̀ n‡Z ~̀i‡Z¡i mgvbycvwZK e¨vL¨v Ki| 2 
M. D³ ’̄v‡b MÖnwUi N~Y©‡bi Rb¨ e ‘̄wUi ˆiwLK †eM KZ? 3 
N. D³ ¯’v‡b e ‘̄wUi IRb MÖnwUi c„‡ô e ‘̄i IR‡bi †P‡q †ewk 

bv Kg n‡e? MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI| 4 

  58bs cÖ‡kœi DËi   
 K  f‚c„ô n‡Z b~¨bZg †h †e‡M †Kv‡bv e Í̄y‡K Lvov Dc‡ii w`‡K 
wb‡ÿc Ki‡j Zv Avi c„w_ex‡Z wd‡i Av‡m bv, †mB †eMB n‡jv 
c„w_exc„ô †_‡K e ‘̄i gyw³‡eM| 

 L  c„w_exi Af¨šÍ‡i †K› ª̀ †_‡K x ~̀i‡Z¡ AwfKl©R Z¡iY, 

 g = 
GM

x2  = 
G 

4
3 x3

x2   

ev, g = 
4
3 Gx 

[†hLv‡b  c„w_exi Dcv`v‡bi NbZ¡] 

 

x 

 
GLv‡b, M = x e¨vmv‡a©i 
†Mvj‡Ki fi 

  g  x 
Dc‡iv³ we‡køl‡Y GwU ¯úó †h, c„w_exi Af¨šÍ‡i †Kv‡bv ¯’v‡bi 
AwfKl©R Z¡iY c„w_exi †K› ª̀ n‡Z `~i‡Z¡i mgvbycvwZK| 

 M  GLv‡b, Aÿvsk,  = 58 
MÖ‡ni e¨vmva©, R = 6.4  106 m 

e¯‘i N~Y©‡bi e¨vmva©, r = R cos  
 = (6.4  106  cos 58) m 
 = 3391483.291 m 
ch©vqKvj, T = 24 hr = 86400 s 

 

r 


R  

 e ‘̄wUi ˆiwLK †eM, v = 
2r
T  

 = 
2  3.1416  3391483.291

86400  m s1 

 = 246.64 m s1 
AZGe, D³ ¯’v‡b MÖnwUi N~Y©‡bi Rb¨ e¯‘wUi ˆiwLK †eM  
246.64 m s1| 

 N  GLv‡b, c„‡ô AwfKl©R Z¡iY, ge = 9.8 m s2 

 e¯‘i fi, m = 80 kg 

 MÖ‡ni e¨vmva©, R = 6.4  106 m  
 Aÿvsk,  = 58 
MÖnwUi c„‡ô IRb, 
 We = mge ......................................... (i) 
D³ ’̄v‡b IRb, 
 W = m(ge  2R cos2 ) .................... (ii) 

(i)  (ii) K‡i cvB, 

 We

W
 = 

mge

m (ge  2R cos2 )
 

ev, We

W
 = 

ge

ge  2R cos2  ge > ge  2R cos2  

ev, ge

ge  2R cos2  > 1  

ev, We

W
 > 1 

  We > W 
A_©vr, D³ ’̄v‡b e¯‘i IRb c„‡ô e¯‘i IRb A‡cÿv Kg| 
AZGe, Dc‡iv³ MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q, D³ ’̄v‡b 
e¯‘wUi IRb MÖnwUi c„‡ô e ‘̄i IR‡bi †P‡q Kg n‡e| 

cÖkœ 59  ewikvj †evW© 2019   cÖkœ 5 

c„w_ex c„ô n‡Z 600 km D”PZvq GKwU K…wÎg DcMÖn ’̄vcb Kiv 
n‡jv| c„w_exi e¨vmva© 6400 km Ges c„w_ex c„‡ô AwfKl©R Z¡iY 
9.8 m s2| 
K. c„ôUvb Kv‡K e‡j? 1 
L. RoZv n‡Z e‡ji aviYv cvIqv hvq wK? Av‡jvPbv Ki| 2 
M. DÏxc‡Ki D”PZvq AwfKl©R Z¡i‡Yi gvb wbY©q Ki| 3 
N. DÏxc‡Ki DcMÖnwU f‚w¯’i DcMÖ‡n iƒcvšÍi Kiv m¤¢e wK-bv 

MvwYwZK we‡kølYmn gZvgZ `vI| 4 

  59bs cÖ‡kœi DËi   
 K  †Kv‡bv Zij c„‡ôi Dci GKwU †iLv Kíbv Ki‡j †iLvwUi 
Dfq cv‡k¦© cÖwZ GKK ˆ`‡N©̈  †iLvi mv‡_ j¤̂fv‡e Ges Zij 
c„‡ôi ¯úk©K eivei †h ej ev Uvb wµqv K‡i Zv‡K c„ôUvb e‡j| 

 L  †Kv‡bv e ‘̄ †h Ae¯’vq Av‡Q Zv eRvq ivLvi †h ag© ZvB 
RoZv| Avevi wbDU‡bi 1g m~Îvbymv‡i evwn¨K ej cÖ‡qvM bv 
Ki‡j w ’̄i e ‘̄ wPiKvj w ’̄i Ges MwZkxj e¯‘ wPiKvj GKB †e‡M 
Pj‡Z _vK‡e| A_©vr, e ‘̄i RoZv web‡ói Rb¨ e‡ji cÖ‡qvRb 
Z_v ej n‡”Q e ‘̄i RoZv webóKvix| AZGe ejv hvq, RoZv 
n‡Z e‡ji aviYv cvIqv hvq| 

 M  GLv‡b, 
 D”PZv, h = 600 km = 600  103 m  

 c„w_exi e¨vmva©, R = 6400 km = 6400  103 m 

 c„w_exc„‡ô AwfKl©R Z¡iY, ge = 9.8 m s2 

Avgiv Rvwb, 

 gh = 



R

R + h

2

 ge  

 = 



6400  103

6400  103 + 600  103

2

  9.8 m s2 

 = 8.192 m s2 
AZGe, DÏxc‡Ki D”PZvq AwfKl©R Z¡i‡Yi gvb 8.192 m s2| 
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 N  GLv‡b, c„w_exi e¨vmva©, R = 6400  103 m 

c„w_exc„‡ô AwfKl©R Z¡iY, ge = 9.8 m s2 

f‚w¯’i DcMÖ‡ni ch©vqKvj, T = 24 h 

 = 24  60  60 s 
 = 86400 s 
Avgiv Rvwb, DcMÖ‡ni D”PZv, 

 h =  
gR2T2

42

1
3  R 

  = 



9.8  (6400  103)2  (86400)2

4  (3.1416)2

1
3  6400  103 m 

  = 35939973 m = 35939.97 km 

AZGe, DÏxc‡Ki DcMÖnwU 600 km Gi cwie‡Z© 35939.97 km 
D”PZvq ’̄vcb K‡i f‚w¯’i DcMÖ‡n iƒcvšÍi Kiv m¤¢e| 

cÖkœ 60  w`bvRcyi †evW© 2019   cÖkœ 3 

MÖ‡ni bvg fi e¨vmva© m~h© n‡Z ~̀iZ¡ 
g½j 6.39  1023 kg 3390 km 227.9  106 km 

c„w_ex 5.97  1024 kg 6378 km 149.6  106 km 

Ges gnvKl©xq aªæeK G = 6.673  1011 Nm2 kg2| 
K. w¯’wZ¯’vcK msNl© Kv‡K e‡j? 1 
L. †Kv‡bv MÖ‡ni gyw³‡eM H MÖ‡ni e¨vmv‡a©i Dci wbf©ikxj wK 

bv e¨vL¨v Ki| 2 
M. g½j c„‡ôi AwfKl©R Z¡i‡Yi gvb wbY©q Ki| 3 
N. Dfq MÖ‡n †Kv‡bv e ‘̄i gyw³‡eM mgvb n‡e wK bv MvwYwZK 

we‡kølYmn gZvgZ `vI| 4 

  60bs cÖ‡kœi DËi   
 K  †h msN‡l© e¯‘mg~‡ni †gvU MwZkw³ I †gvU fi‡eM 
AcwiewZ©Z _v‡K Ges msN‡l©i ci e ‘̄mg~n Avjv`v _v‡K, †mB 
msNl©‡K w ’̄wZ¯’vcK msNl© e‡j| 

 L  Avgiv Rvwb, gyw³‡eM, ve = 
2GM

R  

A_©vr, fi aªæe _vK‡j gyw³‡eM MÖ‡ni e¨vmv‡a©i eM©g~‡ji 

e¨v Í̄vbycvwZK| hvi A_© e¨vmva© evo‡j gyw³‡eM Kg‡e Ges e¨vmva© 
Kg‡j gyw³‡eM evo‡e| 

Avevi, ve = 
2GM

R  = 
2G 

4
3 R3

R  = 
2G4 R2

3  

  ve  R 

Dc‡iv³ MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q †h, e¨vmva© cwieZ©‡bi 
mv‡_ mv‡_ MÖ‡ni fi cwieZ©b bv n‡j gyw³‡eM MÖ‡ni e¨vmv‡a©i 
mgvbycvwZK A_©vr †m‡ÿ‡Î MÖ‡ni e¨vmva© evo‡j gyw³‡eM evo‡e, 
e¨vmva© Kg‡j gyw³‡eM Kg‡e| 
AZGe, GwU ¯úó †h, †Kv‡bv MÖ‡ni gyw³‡eM H MÖ‡ni e¨vmv‡a©i 
Dci wbf©ikxj| 

 M  GLv‡b, g½‡ji fi, Mm = 6.39  1023 kg  

 g½‡ji e¨vmva©, Rm = 3390 km = 3.39  106 m 

 gnvKl©xq aªæeK, G = 6.673  1011 Nm2 kg2 

 g½jc„‡ô AwfKl©R Z¡iY, 

 gm = 
GMm

Rm
2  

  = 
6.673  1011  6.39  1023

(3.39  106)2  m s2 

 gm = 3.71 m s2 

AZGe, g½jc„‡ô AwfKl©R Z¡i‡Yi gvb 3.71 m s2| 

 N  GLv‡b, G = 6.673  1011 Nm2 kg2 

 g½j MÖ‡ni fi, Mm = 6.39  1023 kg 

 g½j MÖ‡ni e¨vmva©, Rm = 3.39  106 m 

g½‡j gyw³‡eM, 

 vem 
= 

2GMm

Rm
 

  = 
2  6.673  1011  6.39  1023

3.39  106  m s1 

  = 5015.64 m s1 

  = 5.015 km s1 

Avevi, c„w_exi fi, Me = 5.97  1024 kg 

 c„w_exi e¨vmva©, Re = 6378 km = 6.378  106 m 

c„w_ex‡Z gyw³‡eM, 

 vee 
= 

2GMe

Re
 

  = 
2  6.673  1011  5.97  1024

6.378  106  m s1 

  = 11176.87 m s1 
  = 11.18 km s1 

Dc‡iv³ MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q †h, vem
  vee

| 
AZGe, DÏxc‡K D‡jøwLZ Dfq MÖ‡n †Kv‡bv e ‘̄i gyw³‡eM mgvb 
bq| 

cÖkœ 61  Kzwgjøv †evW© 2017   cÖkœ 4 

wb‡Pi DÏxcKwU jÿ Ki : 
2 m evûwewkó ABCD eM©‡ÿ‡Îi 
†K›̀ ª O Ges D³ we› ỳ‡Z 1 kg f‡ii 
e ‘̄ ivLv Av‡Q| A, B, C I D we› ỳ‡Z 
h_vµ‡g 4 kg, 4 kg, 2 kg I 2 kg 
f‡ii PviwU e ‘̄ ivLv Av‡Q| 
[G = 6.673  1011 Nm2 kg2] 

 

C 

B A 

D 

2m 

2m2m 

2m 

O 

 

K. AwfKl© †K›`ª Kv‡K e‡j? 1 
L. c„w_exi Af¨šÍ‡i †Kv‡bv ’̄v‡b AwfKl©R Z¡iY c„w_exi †K› ª̀ 

n‡Z ~̀i‡Z¡i mgvbycvwZK e¨vL¨v Ki| 2 
M. 'O' we› ỳ‡Z gnvKl©xq wefe wbY©q Ki| 3 
N. O we›`y‡Z e ‘̄wU w¯’i _vK‡e wK-bv MvwYwZKfv‡e we‡kølY 

Ki| 4 

  61bs cÖ‡kœi DËi   
 K  †Kv‡bv e ‘̄‡K †hfv‡eB ivLv †nvK bv †Kb Zvi IRb †h 
we‡kl we›`yi ga¨w`‡q e¯‘i Dci me©̀ v wµqv K‡i H we›`y‡K e ‘̄i 
AwfKl© †K›`ª e‡j| 
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 L  g‡b Kwi, c„w_exi †K›`ª 0 n‡Z h D”PZvq e ‘̄i AwfKl©R 
Z¡iY g. †K›`ª †_‡K h D”PZvq c„w_exi AvKl©Y h e¨vmva©wewkó 
†Mvj‡Ki AvKl©‡Yi mgvb n‡e| 

 †Mvj‡Ki AvqZb = 
4
3 h3 

†Mvj‡Ki fi M n‡j, 

 M = 
4
3 h3  

GLb, g = 
GM
h2  

  = G  
4
3  

h3 
h2  = 

4
3  Gh 

wKš‘, 43 G aªæe ivwk 

 g  h 

A_©vr, c„w_exi Af¨šÍ‡i †Kv‡bv ¯’v‡b AwfKl©R Z¡iY c„w_exi †K› ª̀ 
n‡Z ~̀i‡Z¡i mgvbycvwZK| 

 M  eM©‡ÿ‡Îi †K› ª̀ †_‡K cÖwZ †KŠwYK we›`yi ~̀iZ¡ r| 
awi, GB ~̀iZ¡ r 
A †KvYvq fi, mA = 4 kg 
B †KvYvq fi, mB = B kg 
C †KvYvq fi, mC = 2 kg 
D †KvYvq fi, mD = 2 kg 

e‡M©i K‡Y©i ˆ`N©̈ , 2r = 2 2 m 

  r = 2 m 

 A 4 kg B 4 kg 

D 2 kg C 2 kg 

2 m 2 m 

2 m 

2 m 

r r 

r r 

O 

 

gnvKl© aªæeK, G = 6.673  1011 Nm2 kg2 
O we› ỳ‡Z gnvKl©xq wefe V n‡j, 

 V = 
GMA

r  + 
GMB

r  + 
GMC

r  + 
GMD

r  

  = 
G
r  (MA + MB + MC + MD) 

  =  
6.673  1011 Nm2 kg2 (4 kg + 4 kg + 2 kg + 2 kg)

2 m
 

  V =  5.66  1010 J kg1 
myZivs O we› ỳ‡Z gnvKl©xq wefe 5.66  1010 J kg1| 

 N  DÏxcK Abymv‡i, O we› ỳi e ‘̄i fi, MO = 1 kg 
 A we› ỳi e¯‘i fi, MA = 4 kg 
 B we› ỳi e ‘̄i fi, MB = 4 kg 
 C we› ỳi e ‘̄i fi, MC = 2 kg 
 D we› ỳi e ‘̄i fi, MD = 2 kg 
M n‡Z, OA = OB = OC = OD = r = 2 m 

 O I A we› ỳi ga¨eZ©x AvKl©Y ej F1 n‡j, 

 F1 = G 
MA MO

r2   

  = 
6.673  1011 Nm2 kg2  4 kg  1 kg

( )2 m 2
 

  = 1.335  1010 N. 

O I B Gi ga¨eZ©x AvKl©Y ej F2 n‡j, 
 F2 = 1.335  1010 N [ A I B we› ỳi fi mgvb Ges 
  O n‡Z A I B Gi ~̀iZ¡I mgvb] 

O I C we› ỳi ga¨eZ©x AvKl©Y ej F3 n‡j, 

 F3 = G 
MC MO

r2   

  = 
6.673  1011 Nm2 kg2  2 kg  1 kg

( 2 m)2  

  = 6.673  1011 N. 

Abyiƒcfv‡e, O I D Gi ga¨eZ©x ej, 
 F4 = 6.673  1011 N. 
†h‡nZz F1 > F3 Ges F2 > F4 †m‡nZz O we›`y‡Z e ‘̄wU w ’̄i _vK‡e bv| 

cÖkœ 62  wm‡jU †evW© 2017   cÖkœ 7 

†Kv‡bv MÖ‡ni GKwU K…wÎg DcMÖn e„ËvKvi Kÿc‡_ 7.8 km s1 
†e‡M Nyi‡Q †hLv‡b AwfKl©R Z¡iY 9.0 m s2| Ab¨ GKwU MÖ‡ni 
mv‡_ MÖnwUi fi I e¨vmv‡a©i AbycvZ h_vµ‡g 80 : 1 I 4 : 1| 
K. gnvKl©xq aªæeK Kv‡K e‡j? 1 
L. welyexq AÂ‡j e¯‘i AvcvZ IRb n«vm cvIqvi KviY e¨vL¨v 

Ki| 2 
M. e„ËvKvi Kÿc‡_i D”PZv wbY©q Ki| 3 
N. MÖn ỳwUi g‡a¨ GKwU b‡fvhvb hvZvqvZ Ki‡j †Kvb MÖn 

n‡Z AwaK MwZkw³ wb‡q b‡fvhvbwU‡K hvÎv ïiæ Ki‡Z 
n‡e MvwYwZK we‡kølYmn gšÍe¨ Ki| 4 

  62bs cÖ‡kœi DËi   
 K  GKK fiwewkó `ywU e¯‘KYv GKK `~i‡Z¡ †_‡K †h cwigvY ej 
Øviv ci¯úi‡K AvKl©Y K‡i Zvi msL¨vMZ gvb‡K gnvKl©xq aªæeK 
e‡j| 

 L  e¯‘i fi aªæe nIqvq e ‘̄i IRb AwfKl©R Z¡iY g Gi Dci 
wbf©i K‡i| c„w_exi AvK…wZi Kvi‡Y AwfKl©R Z¡iY wewfbœ ¯’v‡b 
wewfbœ nq| 45 Aÿvs‡k Ges mgy ª̀c„‡ô g Gi gvb‡K Av`k© aiv 
nq| welyexq AÂ‡j g Gi Av`k© gv‡bi †P‡q Kg nq| GRb¨ 
welyexq AÂ‡j e ‘̄i AvcvZ IRb n«vm cvq| 

 M  awi, e„ËvKvi Kÿc‡_i D”PZv = e„ËvKvi Kÿc‡_i e¨vmva© r 
DÏxcK n‡Z, ˆiwLK †eM, v = 7.8 km s1 = 7.8  103 m s1 

 AwfKl©R Z¡iY, g = 9.0 m s2 

Avgiv Rvwb, v = 
GM

R + h ......................... (1) 

 Ges g = 
GM

(R + h)2 .................... (2) 

 v = g (R + h) 

ev, h = 
2

g – R = 
(7800)2

9  – 6.4  106  

ev, h = 360000 m 

 h = 360 km 

myZivs e„ËvKvi Kÿc‡_i D”PZv 360 km| 

 N  awi, wØZxq MÖ‡ni fi, M2 = M 
 cÖ_g MÖ‡ni fi, M1 = 80 M 
 wØZxq MÖ‡ni e¨vmva©, R2 = R 
 cÖ_g MÖ‡ni e¨vmva©, R1 = 4R 
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MÖnØ‡q gyw³ †eM h_vµ‡g v1, v2 Ges MwZkw³ E1 Ges E2 n‡j, 

 E1 = 
1
2 mv1

2 

  = 
1
2 m  

2GM1

R1
 = 

mGM1

R1
 

Ges E2 = 
1
2 mv2

2 

  = 
1
2 m  

2GM2

RL
 = 

mGM2

R2
 

 
E1

E2
 = 

mGM1

R1
  

R2

mGM2
 

  = 
M1R2

M2R1
 = 

80 M  R
M  4R

 = 
80
4  = 20 

ev, E1 = 20  E2 

A_©vr, E1 > E2 

myZivs cÖ_g MÖn n‡Z hvÎv ïiæi mgq AwaK MwZkw³ wb‡q hvÎv 
ïiæ Ki‡e| 

cÖkœ 63  ewikvj †evW© 2017   cÖkœ 8 

c„w_ex wbR A‡ÿi Pviw`‡K 24 NÈvq GKevi cÖ̀ wÿY K‡i, G‡K 
AvwýK MwZ e‡j| c„w_exi GB N~Y©b MwZi Rb¨ AwfKl©xq Z¡iY 
me©Î mgvb bq| c„w_exi e¨vmva© 6400 km Ges f‚c„‡ô AwfKl©xq 
Z¡iY 9.8 m s2| 
K. gyw³‡eM Kx? 1 
L. gnvKl© aªæeK †¯‹jvi ivwk †Kb? 2 
M. c„w_exi 45 Aÿvs‡k Aew¯’Z AwfKl©xq Z¡iY wbY©q Ki| 3 
N. welye AÂ‡j Aew¯’Z †Kv‡bv e ‘̄i AwfKl©xq Z¡iY k~b¨ n‡Z 

n‡j c„w_exi †KŠwYK †e‡Mi wKiƒc cwieZ©b Ki‡Z n‡e? 
we‡kølY Ki| 4 

  63bs cÖ‡kœi DËi   

 K  me©v‡cÿv Kg †h †e‡M †Kv‡bv e¯‘‡K Ic‡ii w`‡K wb‡ÿc 
Ki‡j Zv Avi c„w_ex‡Z wd‡i Av‡m bv †m †eMB gyw³‡eM| 

 L  †h ivwki ïaygvÎ gvb Av‡Q wKš‘ wbw`©ó w`K †bB Zv‡K †¯‹jvi 
ivwk e‡j| gnvKl© aªæe‡Ki ïay gvb Av‡Q wKš‘ Gi wbw`©ó †Kv‡bv 
w`K †bB| GRb¨ gnvKl© aªæeK †¯‹jvi ivwk| 

 M  awi, 45 Aÿvs‡k AwfKl©xq Z¡iY g 
DÏxcK n‡Z, 
 c„w_exi e¨vmva©, R = 6400 km = 6.4  106 m 
 f‚c„‡ô AwfKl©R Z¡iY, g = 9.8 m s2 
 Aÿvsk,  = 45 
 mgq, T = 24 h 

c„w_exi †KŠwYK †eM,  = 
2
T  

  = 
2  3.14

24 h  

  = 
2  3.14

24  60  60
  

  = 7.269  105 rad s1 

Avgiv Rvwb, 
 g = g  2R cos2  
  = 9.8 m s2  (7.269  105 rad s1)2 

 6.4  106 m  (cos 45)2 
  = 9.783 m s2  
  = 9.783 m s2 

myZivs c„w_exi 45 Aÿvs‡k Aew̄ ’Z AwfKl©xq Z¡iY 9.783 m s2| 

 N  DÏxcK Abymv‡i, 
 c„w_exi e¨vmva©, R = 6400 km = 6.4  106 m 
 f‚c„‡ô AwfKl©R Z¡iY, g = 9.8 m s2 
 welye AÂ‡j AwfKl©R Z¡iY, g = 0 
 †KŠwYK †eM,  = ? 
Avgiv Rvwb, welyexq AÂ‡ji †ÿ‡Î, 
 g  = g  2R 

ev, 0 = g  2R 
ev, 2R = g 

ev, 2 = 
g
R = 

9.8 m s2

6.4  106 m
 

   = 
9.8 m s2

6.4  106 m
 = 1.237  103 rad s1 

M n‡Z cvB, c„w_exi †KŠwYK †eM, 
  = 7.269  105 rad s1 
 †KŠwYK †e‡Mi cwieZ©b 
 = (1.237  103  7.269  105) rad s1 
 = 1.165  103 rad s1 
myZivs welye AÂ‡j Aew ’̄Z †Kv‡bv e ‘̄i AwfKl©xq Z¡iY k~b¨ 
n‡Z n‡j c„w_exi †KŠwYK †eM 1.165  103 rad s1 e„w× Ki‡Z 
n‡e| 

cÖkœ 64  w`bvRcyi †evW© 2017   cÖkœ 4 

GKwU gnvRvMwZK e ‘̄i e¨vmva© I fi h_vµ‡g 3.2  106 m Ges 
4  1024 kg| gnvKl©xq aªæeK, G = 6.657  1011 Nm2 kg2| 
GKwU a~g‡KZzi AvNv‡Z gnvRvMwZK e¯‘wU AvUwU mgvb L‡Ð 
wef³ n‡jv| 
K. cwigv‡ci j¤̂b ÎæwU Kv‡K e‡j? 1 
L. Ae¯’vb †f±i GKwU mxgve× †f±i| e¨vL¨v Ki| 2 
M. gnvRvMwZK e ‘̄i c„‡ô gva¨vKl©YRwbZ Z¡iY wbY©q Ki|  3 
N. cÖwZwU L‡Ði gyw³‡eM g~j e ‘̄wUi gyw³ †e‡Mi GK-Aógvsk 

n‡e wK-bv hvPvB Ki| 4 

  64bs cÖ‡kœi DËi   
 K  ch©‡eÿ‡Ki „̀wói w`‡Ki Kvi‡Y cwigv‡c †h ÎæwU †`Lv hvq 
Zv‡K cwigv‡ci j¤̂b ÎæwU e‡j| 

 L  cÖm½ KvVv‡gvi g~j we› ỳi mv‡c‡ÿ †Kv‡bv we› ỳi Ae¯’vb †h 
†f±‡ii mvnv‡h¨ wb‡ ©̀k Kiv nq Zv‡K Ae ’̄vb †f±i e‡j| A_©vr 
Ae¯’vb †f±‡ii mvnv‡h¨ †Kvb wbw`©ó we›`y‡K †f±‡ii cv`we› ỳwU 
mxgve× Zv wbw ©̀ó Kiv nq| GRb¨ Ae¯’vb †f±i‡K mxgve× †f±i 

e‡j| 
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 M  awi, gva¨vKl©YRwbZ Z¡iY g 
DÏxcK n‡Z, gnvRvMwZK e ‘̄i e¨vmva©, R = 3.2  106 m 
 fi, M = 4  1024 kg 
 gnvKl©xq aªæeK, G = 6.657  1011 Nm2 kg2 

Avgiv Rvwb, g = 
GM
R2  

  = 
6.657  1011 Nm2 kg2  4  1024 kg

(3.2  106 m)2  

  = 26 m s2 

myZivs gnvRvMwZK e ‘̄i c„‡ô AwfKl©R Z¡iY 26 ms2. 

 N  GLv‡b, LÐ msL¨v N = 8 

AZGe cÖwZ L‡Ði fi, m = 
M
8  

†QvU L‡Ði e¨vmva© r Ges g~j L‡Ði e¨vmva©, R n‡j, 

 N  
4
3  r3 = 

4
3  R3 

ev, 8r3 = R3 

ev, (2r)3 = R3 

ev, r = 
R
2 

GLb g~j e ‘̄i gyw³‡eM ve Ges L‡Ði gyw³‡eM v0 n‡j, 

 ve = 
2GM

R  ................... (i) 

 ve = 
2GM

r  ................. (ii) 

(i)  (ii)  

 
v3
ve

 = 
2Gm

r   
R

2GM  

  = 

M
g   R

R
2 M

 = 
2
8 = 

1
4 

 ve = 
1
2 ve 

myZivs, cÖwZwU L‡Ði gyw³‡eM g~j e ‘̄i gyw³‡e‡Mi GK-Aógvsk 
bv n‡q A‡a©K n‡e| 

cÖkœ 65  Kzwgjøv †evW© 2016   cÖkœ 3 

c„w_exi e¨vmva©, R = 6.4  106 m Ges g = 9.8 m s2 f‚c„ô n‡Z 
K…wÎg DcMÖ‡ni D”PZv h = 3.2  106 m. c„w_ex wbR A‡ÿi 
Pvicv‡k 24 NÈvq GKwU c~Y© N~Y©b m¤úbœ K‡i| 

 

K‡wòg DcMÉnc†w^ex 

`t 

Dt 

R 

O 

P 

h 

m = 1 kg 

 

30 

 

K. †Kcjv‡ii Z…Zxq m~ÎwU wee„Z Ki| 1 
L. Avg f‚c„‡ô AvQ‡o c‡o, Z‡e K…wÎg DcMÖn AvQ‡o c‡o bv 

†Kb? e¨vL¨v Ki| 2 
M. c„w_exi N~Y©b we‡ePbv K‡i P we›`y‡Z Aew¯’Z e¯‘i Dci 

Kvh©Ki AwfKl© e‡ji gvb †ei Ki| 3 
N. f‚c„ô n‡Z K…wÎg DcMÖnwU‡K w¯’i e‡j g‡b n‡e wK-bv 

MvwYwZKfv‡e e¨vL¨v Ki| 4 

  65bs cÖ‡kœi DËi   

 K  †Kcjv‡ii Z…Zxq m~ÎwU n‡jv m~‡h©i Pviw`‡K cÖwZwU MÖ‡ni 
AveZ©bKv‡ji eM© m~h© †_‡K H MÖ‡ni Mo ~̀i‡Z¡i Nbd‡ji 
mgvbycvwZK| 

 L  Av‡gi wbR¯ ̂ †Kv‡bv †eM †bB| ZvB c„w_exi AwfKl© e‡ji 
cÖfv‡e GwU f‚c„‡ô cwZZ nq| Aciw`‡K K…wÎg DcMÖn‡K c„w_ex 
cÖ̀ wÿY Kivi Rb¨ GKwU †eM †`Iqv nq| K…wÎg DcMÖ‡ni G †eM 
Zvi Kÿc‡_i ¯úk©K eivei wµqv K‡i| d‡j c„w_exi AwfKl© 
ej GwU‡K c„w_exi w`‡K AvKl©Y Ki‡jI Zvi Kÿc_ †_‡K †ei 
K‡i Avb‡Z cv‡i bv| G Kvi‡YB Avg f‚c„‡ô AvQ‡o c‡o, wKš‘ 
K…wÎg DcMÖn AvQ‡o c‡o bv| 

 M  DÏxcK Abymv‡i, P we› ỳ‡Z Aew¯’Z e ‘̄i fi, m = 1 kg 

 P we› ỳi Aÿvsk,  = 30 

 c„w_exi e¨vmva©, R = 6.4  106 m 

 AwfKl©R Z¡iY, g = 9.8 m s2 

c„w_exi †KŠwYK †eM,  = 
2 rad
24 h  

 = 
2

24  3600
 rad s1 

 = 7.2722  105 rad s1 

awi, P we› ỳ‡Z AwfKl©R Z¡iY, gp 

Avgiv Rvwb, 
 gp = g  2 R cos2  
  = 9.8 m s2  (7.2722  105 rad s1)2 

 6.4  106 m  (cos 30)2 
  = 9.8 m s2  0.0254 m s2 
 gp = 9.7746 m s2 

GLb, P we› ỳ‡Z Aew¯’Z e¯‘i Dci Kvh©Ki AwfKl© ej F n‡j, 
 F = mgp

 

  = 1 kg  9.7746 m s2 

  = 9. 7746 N 

AZGe, c„w_exi N~Y©b we‡ePbv K‡i P we›`y‡Z Aew¯’Z e¯‘i Dci 
Kvh©Ki AwfKl© ej 9.7746 N| 

 N  DÏxcK Abymv‡i, c„w_exi AvwýK MwZi AveZ©b Kvj, 
 T = 24 h = 24  3600 s = 86400 s 

c„w_exi e¨vmva©, R = 6.4  106 m 

f‚c„ô n‡Z K…wÎg DcMÖ‡ni D”PZv, h = 3.2  106 m 

gnvKl©xq aªæeK, G = 6.673  1011 N m2 kg2 

c„w_exi fi, M = 6  1024 kg 

awi, K…wÎg DcMÖ‡ni AveZ©bKvj, T 
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Avgiv Rvwb, 

 T = 2 
(R + h)3

GM  

  = 2 
(6.4  106 m + 3.2  106 m)3

6.673  1011 Nm2 kg2  6  1024 kg
 

  = 2 
8.84736  1020

4.0038  1014  s 

  = 9340 s 
GLv‡b, T  T 

A_©vr, K…wÎg DcMÖnwUi AveZ©bKvj c„w_exi AvwýK MwZi 
AveZ©bKv‡ji mgvb bq| 
AZGe, f‚c„ô n‡Z K…wÎg DcMÖnwU‡K w¯’i e‡j g‡b n‡e bv| 

cÖkœ 66  PÆMÖvg †evW© 2016   cÖkœ 3 

 h S 

E 

R 

 
E = c„w_ex 
S = f‚-w¯’i DcMÖn 
R = 6.4  106 m 
M = 6  1024 kg 
G = 6.7  1011 Nm2 kg2 

evsjv‡`k 3,500 kg f‡ii GKwU f‚-w¯’i DcMÖn Dr‡ÿcY Ki‡e| 
K. gyw³ †e‡Mi msÁv `vI| 1 
L. Nl©Y ej GKwU AmsiÿYkxj ej †Kb? e¨vL¨v Ki| 2 
M. f‚-w¯’i DcMÖnwU KZ D”PZvq (h) Dr‡ÿcY Ki‡Z n‡e? 3 
N. h Gi gvb wØ¸Y n‡j DcMÖnwUi †eM KZ e„w× Ki‡Z n‡e? 

MvwYwZKfv‡e †`LvI| 4 

  66bs cÖ‡kœi DËi   
 K  me©v‡cÿv Kg †h †e‡M †Kv‡bv e ‘̄‡K wb‡ÿc Kiv n‡j Zv Avi 
c„w_ex‡Z wd‡i Av‡m bv Zv‡K gyw³‡eM e‡j| 

 L  †h e‡ji weiæ‡× Kiv Kv‡Ri cybiæ×vi m¤¢e bq Zv‡K 
AmsiÿYkxj ej e‡j| †Kv‡bv e ‘̄‡K GKwU gm„Y Z‡ji Dci w`‡q 
†U‡b wb‡q hvIqvi mgq Nl©Y e‡ji weiæ‡× KvR Ki‡Z nq| Agm„Y 
ZjwU Abyf‚wgK n‡j GB K…ZKvR e ‘̄wUi g‡a¨ w¯’wZkw³iƒ‡c mwÂZ 
nq bv Ges e ‘̄wUI †Kv‡bv KvR Kivi mvg_©̈  jvf K‡i bv| e ‘̄wU‡K 
Zvi cÖv_wgK Ae ’̄v‡b wdwi‡q Avbvi mgq Avevi Nl©Y e‡ji weiæ‡× 
KvR Ki‡Z nq| myZivs Nl©Y e‡ji weiæ‡× K…ZKv‡Ri cybiæ×vi 
m¤¢e bq| ZvB Nl©Y ej AmsiÿYkxj| 

 M  DÏxcK n‡Z, 
 gnvKl©xq aªæeK, G = 6.7  1011 Nm2 kg2 
 c„w_exi fi, M = 6  1024 kg 
 c„w_exi e¨vmva©, R = 6.4  106 m 
 AveZ©bKvj, T = 24 h = 86400 s 
Avgiv Rvwb, 

 h = 



GMT2

42

1
3  R 

  = 






6.7  1011 Nm2 kg2  6  1024 kg  (86400 s)2

4  (3.1416)2

1
3 

 6.4  106 m 

  = 42.36  106 m  6.4  106 m 
  = 35.96  106 m 
 h = 3.6  104 km 

myZivs, f‚w¯’i DcMÖnwU‡K 3.6  104 km D”PZvq Dr‡ÿcY Ki‡Z 
n‡e| 

 N  DÏxcK Abymv‡i, 
 c„w_exi e¨vmva©, R = 6.4  106 m 

 f‚-w¯’i DcMÖ‡ni ch©vqKvj, T = 24 h = 86400 s 

M bs n‡Z cvB, 
 D”PZv, h = 3.6  104 km = 3.6  107 m 

Avgiv Rvwb, v = 
2
T  (R + h) 

 = 
2  3.14
86400  (6.4  106 + 3.6  107) 

 = 3081.85 m s1 

h Gi gvb wØ¸Y n‡j D”PZv, h = 2  3.6  107 m 

 = 7.2  107 m 
awi, h D”PZvi †ÿ‡Î †eM, v 

Zvn‡j, v = 
2
T  (R + h) 

 = 
2  3.14
86400  (6.4  106 + 7.2  107)  

 = 5698.52 m s1 

 †eM e„w× Ki‡Z n‡e = v  v  
 = (5698.52  3081.85) m s1  
 = 2616.67 m s1 

A_©vr, h Gi gvb wØ¸Y n‡j DcMÖnwUi †eM 2616.67 m s1 e„w× 
Ki‡Z n‡e| 

cÖkœ 67  ewikvj †evW© 2016   cÖkœ 3 

 

h = 650 km
R = 6400 km

C

 
c„w_exi fi = 5.98  1024 kg 

gnvKl© aªæeK = 6.67  1011 Nm2 kg2 

K. cxob Kv‡K e‡j? 1 
L. e„wói †duvUv cZ‡bi mgq †MvjvKvi AvKvi aviY K‡i †Kb? 2 
M. DÏxc‡K K…wÎg DcMÖnwUi †eM KZ? 3 
N. hw` DÏxc‡Ki K…wÎg DcMÖnwU c„w_ex c„ô n‡Z 700 km 

Dc‡i n‡Zv Z‡e ch©vqKv‡ji †Kv‡bv cwieZ©b NU‡Zv wK? 
cÖ‡qvRbxq MvwYwZK we‡kølYmn hyw³ `vI| 4 

  67bs cÖ‡kœi DËi   
 K  evB‡i †_‡K ej cÖ‡qv‡Mi d‡j †Kv‡bv e¯‘i AvKvi ev ˆ`N©̈  ev 
AvqZ‡bi cwieZ©b NU‡j w¯’wZ¯’vcKZvi Rb¨ e ‘̄i wfZi †_‡K 

GB ej‡K evav`vbKvix GKwU e‡ji D™¢e nq| e ‘̄i GKK 

†ÿÎd‡ji Dci j¤̂fv‡e D™¢‚Z GB weK…wZ cÖwZ‡ivaKvix e‡ji 

gvb‡K cxob e‡j| 
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 L  Avgiv Rvwb, c„ôUv‡bi Kvi‡Y Zi‡ji gy³ c„ô ev gy³Zj 
Uvbv w¯’wZ¯’vcK c`v‡_©i g‡Zv AvPiY K‡i| G Kvi‡Y ¯̂í 
AvqZ‡bi Zij c`v_© c„ôUv‡bi Kvi‡Y Zvi †ÿÎdj n«vm Ki‡Z 
†Póv K‡i Ges msKzwPZ nq| G mgq Zij c`v_© Ggb R¨vwgwZK 
AvKvi aviY K‡i †h †ÿÎdj me©v‡cÿv Kg nq| Zij c`v_© 
†MvjvKvi n‡j Gi †ÿÎdj me©wb¤œ nq| G Kvi‡YB e„wói †duvUv 
¯í̂ AvqZ‡bi nIqvq Zv cZ‡bi mgq †MvjvKvi AvKvi aviY 
K‡i| 

 M  awi, K…wÎg DcMÖnwUi ˆiwLK †eM = v 
DÏxcK †_‡K cvB, 
c„w_exi fi, M = 5.98  1024 kg 

c„w_exi e¨vmva©, R = 6400 km = 6.4  106 m 

f‚c„ô †_‡K K…wÎg DcMÖ‡ni D”PZv, h = 650 km = 6.5  105 m 

gnvKl©xq aªæeK, G = 6.67  1011 Nm2 kg2 

Avgiv Rvwb, v = 
GM

R + h  

   = 
6.67  1011 N m2 kg2  5.98  1024 kg

6.4  106 m + 6.5  105 m
 

   = 7521.75 m s1 
AZGe, DÏxc‡Ki K…wÎg DcMÖnwUi †eM 7521.75 m s1| 

 N  DÏxc‡Ki K…wÎg DcMÖnwUi ch©vqKvj T1 n‡j, 

 T1 = 2 
(R + h)3

GM  

  = 2 
(6.4  106 m + 6.5  105 m)3

6.67  1011 N m2 kg2  5.98  1024 kg
 

  = 2 
3.504  1020

3.99  1014  s 

 T1 = 5888 s 
awi, K…wÎg DcMÖnwU c„w_ex c„ô n‡Z h = 700 km = 7  105 Dc‡i 
_vK‡j Gi ch©vqKvj T2 

Zvn‡j, T2 = 2 
(R + h)3

GM  

 = 2 
(6.4  106 m + 7  105 m)3

6.67  1011 Nm2 kg2 kg  5.98  1024 kg
 

 = 2 
3.579  1020

3.99  1014  s 

 T2 = 5951 s 

GLb, T2

T1
 = 

5951 s
5888 s 

ev, T2 = 1.01 T1 

A_©vr, T2 > T1 

AZGe, DÏxc‡Ki K…wÎg DcMÖnwU c„w_ex c„ô n‡Z 700 km Dc‡i 
n‡j Gi ch©vqKvj e„w× †cZ| 

cÖkœ 68  w`bvRcyi †evW© 2016   cÖkœ 5 

BTRC e½eÜy-1 bv‡g GKwU K…wÎg DcMÖn Dr‡ÿc‡Yi cȪ ‘wZ 
wb‡”Q| XvKvi f‚c„ô n‡Z DcMÖnwUi D”PZv 3.6  104 km| XvKvq 

g = 9.78 m s2 c„w_exi e¨vmva© R = 6.4  106 m|  
(G = 6.7  1011 Nm2 kg2) 

K. †K› ª̀gyLx e‡ji msÁv `vI| 1 
L. Nl©Y ej I mv›`ª ej GK bq e¨vL¨v Ki| 2 
M. e½eÜy-1 DcMÖnwUi †eM wbY©q Ki| 3 
N. DÏxc‡Ki e½eÜy-1 DcMÖnwU f‚w¯’i wK-bv MvwYwZK 

we‡kølYmn hvPvB Ki| 4 

  68bs cÖ‡kœi DËi   
 K  hLb †Kv‡bv e ‘̄ GKwU e„ËvKvi c‡_ Nyi‡Z _v‡K ZLb H 
e„‡Ëi †K› ª̀ Awfgy‡L †h bxU ej wµqv K‡i e ‘̄wU‡K e„ËvKvi c‡_ 
MwZkxj iv‡L Zv‡K †K› ª̀gyLx ej e‡j| 

 L  Nl©Y ej I mv›`ª e‡ji g‡a¨ wKQy cv_©K¨ i‡q‡Q| Nl©Y e‡ji 
gvb ¯úk©Z‡ji †ÿÎd‡ji Dci wbf©i K‡i bv wKš‘ mv› ª̀ e‡ji 
gvb cÖevnxi Í̄iØ‡qi †ÿÎd‡ji Dci wbf©i K‡i| cÖevnx MwZkxj 
n‡jB †Kej mv›`ªZv ej wµqv K‡i| Acic‡ÿ ỳwU KwVb c`v_© 
w¯’i n‡jI Zv‡`i g‡a¨ Nl©Y ej _v‡K| ZvQvov Nl©Y ej KwVb 
c`v‡_©i Rb¨ cÖ‡hvR¨ wKš‘ mv›`ªej Zij I evqexq c`v‡_©i Rb¨ 
cÖ‡hvR¨| myZivs, Nl©Y ej I mv›`ªej GK bq| 

 M  awi, DcMÖnwUi ˆiwLK †eM, v 

GLv‡b, c„w_exi e¨vmva©, R = 6.4  106 m 

gnvKl©xq aªæeK, G = 6.7  1011 Nm2 kg2 

AwfKl©R Z¡iY, g = 9.78 m s2 

c„w_exi fi, M = 6  1024 kg 

f‚c„ô n‡Z DcMÖ‡ni D”PZv, h = 3.6  104 km = 3.6  107 m 

DcMÖ‡ni †eM, v = ? 

Avgiv Rvwb, v = 
GM

R + h 

 = 
6.7  1011 Nm2 kg2  6  1024 kg

6.4  106 m + 3.6  107 m
 

 = 
4.02  1014

4.24  107  m s1 

 = 3.08  103
 m s1

 = 3.08 km s1 
AZGe, e½eÜy-1 DcMÖnwUi †eM 3.08 km s1| 

 N  c„w_exi AvwýK MwZi AveZ©bKvj, T = 24 h 

GLv‡b, c„w_exi e¨vmva©, R = 6.4  106 m 

c„w_exi fi, M = 6  1024 kg 

gnvKl©xq aªæeK, G = 6.7  1011 Nm2 kg2 

f‚c„ô †_‡K DcMÖ‡ni D”PZv, h = 3.6  107 m 

e½eÜy-1 DcMÖ‡ni AveZ©bKvj, T n‡j, 

 T = 2 
(R + h)3

GM  

  = 2 
(6.4  106 m + 3.6  107 m)3

6.7  1011 Nm2 kg2  6  1024 kg
 

  = 2 
7.6225  1022

4.02  1014  s = 86520 s  

  = 
86520
3600  h = 24.03 h  24 h 

 T = 24 h (cÖvq) 
GLv‡b, T = T 
A_©vr, e½eÜy-1 DcMÖnwUi AveZ©bKvj c„w_exi AvwýK MwZi 
AveZ©bKv‡ji mgvb| AZGe, e½eÜy-1 DcMÖnwU f‚w¯’i| 
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cÖkœ 69  h‡kvi †evW© 2015   cÖkœ 4 

 
c„w_exi fi = 6  1024 kg, c„w_exi e¨vmva© = 6.4  106 m| 
K. KvR-kw³ Dccv`¨ wee„Z Ki| 1 
L. †Kv‡bv e ‘̄i MwZkw³ wK FYvZ¥K n‡Z cv‡i? e¨vL¨v Ki| 2 
M. K…wÎg DcMÖnwUi ˆiwLK †eM KZ? 3 
N. DcMÖnwU c„w_ex c„ô †_‡K 800 km miv‡j †mwUi 

cwiågYKv‡ji †Kv‡bv cwieZ©b NU‡e wK e¨vL¨v Ki| 4 

  69bs cÖ‡kœi DËi   
 K  KvR-kw³ Dccv`¨wU n‡jv †Kv‡bv e ‘̄i Dci cÖhy³ ej Øviv 
K…Z KvR e ‘̄wUi MwZkw³i cwieZ©‡bi mgvb| 

 L  †Kv‡bv e ‘̄i MwZkw³ k~b¨ n‡Z cv‡i, Z‡e KL‡bvB FYvZ¥K 
n‡Z cv‡i bv| 
Avgiv Rvwb, †Kv‡bv e ‘̄i fi m Ges †eM v n‡j Zvi MwZkw³i 

mgxKiYwU nq, Ek = 
1
2 mv2| G mgxKi‡Y e ‘̄i fi m me©̀ vB 

abvZ¥K| Z‡e v Gi gvb abvZ¥K ev FYvZ¥K ỳ‡UvB n‡Z cv‡i| 
wKš‘, v2 Gi gvb KL‡bvB FYvZ¥K n‡Z cv‡i bv| KviY, abvZ¥K 

ev FYvZ¥K msL¨vi eM© memgqB abvZ¥K| ZvB mv2 ev 1
2 mv2 

KL‡bvB FYvZ¥K n‡Z cv‡i bv| Z‡e, †eM A_©vr, v k~b¨ (w ’̄i e¯‘ 
_vK‡j) n‡j MwZkw³i gvb k~b¨ n‡e| 

 M  awi, DcMÖnwUi ˆiwLK †eM v 

DÏxcK n‡Z, 
c„w_ex n‡Z K…wÎg DcMÖ‡ni D”PZ, h = 690 km = 6.9  105 m 

c„w_exi fi, M = 6  1024 kg 

c„w_exi e¨vmva©, R = 6.4  106 m 

gnvKlx©q aªeyK, G = 6.673  1011 N m2 kg2 

Avgiv Rvwb, v = 
GM

R + h 

 = 
6.673  1011 Nm2 kg2  6  1024 kg

6.4  106 m + 6.9  105 m
 

 = 7.515  103 m s1  
 = 7.515  103 m s1 

myZivs DcMÖnwUi ˆiwLK †eM 7.515  103 m s1| 

 N  c„w_ex c„ô n‡Z h = 690 km Dc‡i _vKvKvjxb Ae ’̄vq 
cwiågYKvj T n‡j, 

 T = 2 
(R + h)3

GM  

  = 2 
(6.4  106 m + 690  103 m)3

6.673  1011 N m2 kg2  6  1024 kg
 

  = 2 
(7.09  106 m)3

4.0038  1014 N m2 kg1  

  = 5928 s 

Avevi, c„w_ex c„ô †_‡K h = 800 km miv‡j AveZ©bKvj n‡e 

 T = 2 
(R + h)3

GM  

  = 2 
(6.4  106 m + 800  103 m)3

6.673  1011 N m2 kg2  6  1024 kg
 

  = 2 
(7.2  106 m)3

4.0038  1014 N m2 kg1 

  = 6066 s 

GLb, T
T  = 

6066
5928  

ev, T = 1.023T 

A_©vr, T > T 

AZGe, DcMÖnwU c„w_ex c„ô †_‡K 800 km miv‡j †mwUi 
cwiågYKvj e„w× cv‡e| 

cÖkœ 70  PÆMÖvg †evW© 2015   cÖkœ 4 

f‚c„ô n‡Z ỳwU †m‡KÛ †`vj‡Ki GKwU‡K 2  106 m D”PZvq 
Aew ’̄Z †Kv‡bv f‚w¯’i DcMÖ‡n †bIqv n‡jv| AciwU‡K 3  106 m 

Mfx‡i GKwU Lwb‡Z †bIqv n‡jv| 
K. cÖgvY ZxeªZv Kv‡K e‡j? 1 

L. 

A I 


B Gi ga¨eZx© †KvY 45 n‡j †`LvI †h, 

 

A  


B = | 


A  


B | . 2 

M. K…wÎg DcMÖ‡n AwfKl©R Z¡iY wbY©q Ki| 3 
N. †Kvb †ÿ‡Î †`vjK AwaK ax‡i Pj‡e? MvwYwZK we‡køl‡Yi 

gva¨‡g e¨vL¨v Ki| 4 

  70bs cÖ‡kœi DËi   
 K  1000 Hz K¤úv¼wewkó 1012 W m2 ZxeªZv‡K cÖgvY  
ZxeªZv e‡j| 

 L  GLv‡b, 

A I 


B Gi ga¨eZ©x †KvY,  = 45 

GLb, 

A


B = AB cos  

 = AB cos 45 = 
1

2
 AB 

Avevi, | |
A  


B  = AB sin  

 = AB sin 45 = 
1

2
 AB 

  

A


B = | |

A  

B  (†`Lv‡bv n‡jv) 

 M  awi, K…wÎg DcMÖ‡n AwfKl©R Z¡iY, g 
DÏxcK †_‡K cvB, c„w_exi e¨vmva©, R = 6.4  106 m 

K…wÎg DcMÖ‡ni D”PZv, h = 2  106 m 

f‚-c„‡ô AwfKl©R Z¡iY, g = 9.8 m s2 

Avgiv Rvwb, g = 
R2

(R + h)2  g 

   = 
(6.4  106 m)2

(6.4  106 m + 2  106 m)2  9.8 m s2 

   = 5.69 m s2 

AZGe, K…wÎg DcMÖ‡n AwfKl©R Z¡iY 5.69 m s2| 
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 N  awi, †m‡KÛ †`vjKwUi ˆ`N©̈ , L. 

GLb ÔMÕ †_‡K cvB,  
K…wÎg DcMÖ‡n AwfKl©R Z¡i‡Yi gvb 5.69 m s2 
 K…wÎg DcMÖ‡n †`vjKwUi †`vjbKvj, 

 T1 = 2 
L

5.69 

Avevi, Lwbi MfxiZv, h = 3  106 m 

 Lwb‡Z AwfKl©R Z¡iY g2 n‡j, 

 g2 = g 



1  

h
R  

  = 9.8 m s2  



1  

3  106 m
6.4  106 m

  

  = 5.206 m s2 

 Lwb‡Z †`vjKwUi †`vjbKvj, 

 T2 = 2 
L

5.206 

GLb, T1

T2
 = 

2 
L

5.69

2 
L

5.206

 = 
5.206
5.69  = 0.96 

ev, T1 = 0.96T2 

 T2 > T1 

A_©vr, Lwb‡Z †`vjKwU ax‡i Pj‡e| 

cÖkœ 71  wm‡jU †evW© 2015   cÖkœ 1 

DÏxc‡K e ‘̄wUi fi I e¨vmva© h_vµ‡g (M = 6  1024 kg Ges  
R = 6.4  106 m). 

 

R 

M 

700 km 
K‡wòg DcMÉn

 

K. †f±i wefvRb Kx? 1 
L. mg ª̀æwZ‡Z Pjgvb e ‘̄i Z¡iY _v‡K wK? e¨vL¨v Ki| 2 
M. K…wÎg DcMÖnwUi †K› ª̀gyLx Z¡iY wbY©q Ki| 3 
N. K…wÎg DcMÖnwUi gnvk~‡b¨ wgwj‡q hvIqvi m¤¢vebv Av‡Q wK? 

MvwYwZK we‡køl‡Yi gva¨‡g mwVK wm×všÍ `vI| 4 

  71bs cÖ‡kœi DËi   
 K  GKwU †f±i ivwk‡K ỳB ev Z‡ZvwaK †f±i ivwk‡Z wef³ 
Kivi cÖwµqvB †f±i wefvRb| 

 L  mg ª̀æwZ‡Z Pjgvb e ‘̄i Z¡iY _v‡K bv| KviY Z¡iY n‡”Q e ‘̄i 
†e‡Mi cwieZ©‡bi nvi| A_©vr MwZKv‡j e¯‘i †eM hw` wfbœ wfbœ 
mg‡q wewfbœ _v‡K Z‡e e ‘̄i Z¡iY _vK‡e| wKš‘ mg ª̀æwZ‡Z 
Pjgvb e ‘̄i †ÿ‡Î †e‡Mi gv‡bi †Kv‡bv cwieZ©b nq bv| †h‡nZz 
†e‡Mi cwieZ©b _vK‡e bv| ZvB mg ª̀æwZ‡Z Pjgvb e¯‘i †ÿ‡Î 
Z¡iY _vK‡Z cv‡i bv| 

 M  K…wÎg DcMÖnwUi †K› ª̀gyLx Z¡iY, a 

DÏxcK †_‡K cvB, 
 e¯‘i fi, M = 6  1024 kg 

 e¨vmva©, R = 6.4  106 m 

 `~iZ¡, h = 700 km = 700  103 m 

 gnvKl©xq aªæeK, G = 6.673  1011 N m2 kg2 

GLv‡b, K…wÎg DcMÖnwUi ˆiwLK †eM v n‡j,  

 v = 
GM

R + h 

ev, v2 = 
6.673  1011 N m2 kg2  6  1024 kg

6.4  106 m + 700  103 m
 

ev, v2 = 56.392  106 m2 s2 

GLb, K…wÎg DcMÖnwUi †K› ª̀gyLx Z¡iY, 

 a = 
v2

(R + h)  

  = 
56.392  106 m2 s2

6.4  106 m + 700  103 m
 

  = 7.94 m s2 

AZGe, K…wÎg DcMÖnwUi †K› ª̀gyLx Z¡iY 7.94 m s2| 

 N  Kÿc‡_ cwiågYKv‡j K…wÎg DcMÖnwUi  

MwZ‡eM, v = 
GM

R + h 

 = 
6.673  1011 Nm2 kg2  6  1024 kg

6.4  106 m + 700  103 m
 

 = 7509 m s1 
K…wÎg DcMÖnwU‡K gnvk~‡b¨ wgwj‡q hvIqvi Rb¨ cÖ‡qvRbxq me©wb¤œ 
kw³,  

 W =  

 
R + h

Fdr 

  =  

 
R + h

 
GMm

r2  dr  

  = GMm  

 
R + h

 r2 dr 

  =  GMm 


1

r  


 
R + h

  

  =  GMm  
1
  

1
R + h  

  = 
GMm
R + h 

G cwigvY KvR Ki‡Z cÖ‡qvRbxq me©wb¤œ †eM ve n‡j, 

 1
2 mve

2 = 
GMm
R + h 

ev, ve = 
2GM
R + h 

  = 2 
GM

R + h  

  = 1.41  7509 m s1  
  = 10587.69 m s1 

GLv‡b, v < ve  
A_©vr, K…wÎg DcMÖnwU gnvk~‡b¨ wejxb n‡q hvIqvi m¤¢vebv †bB| 
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c`v‡_©i MvVwbK ag© Aa¨vq 07 

 
 

cÖkœ 59  ewikvj †evW© 2019   cÖkœ 6 
GKwU ÷xj Zv‡ii Dci 10 N ej cÖ‡qv‡M Zv‡ii ˆ`N©̈  e„w× nq 
0.1 mm| e‡ji cwieZ©b Kivi d‡j GKB ˆ`‡N©̈ i Ges wØ¸Y 
e¨vmv‡a©i Ab¨ GKwU Zv‡i mgcwigvY ˆ`N©̈  e„w× N‡U| 
K. wkwkiv¼ Kx? 1 
L. w¯’i f‡ii †Kv‡bv MÖn m¤úÖmvwiZ n‡j †Kv‡bv e ‘̄i gyw³‡eM 

cwieZ©b nq wK e¨vL¨v Ki| 2 
M. DÏxc‡Ki cÖ_g Zv‡ii ˆ`N©̈  weK…wZ‡Z K…ZKvR wbY©q Ki| 3 
N. DÏxc‡K DwjøwLZ e‡ji cwieZ©‡bi cwigvY MvwYwZKfv‡e 

we‡kølY Ki| 4 

  59bs cÖ‡kœi DËi   
 K  †h ZvcgvÎvq GKwU wbw`©ó AvqZ‡bi evqy Zvi †fZ‡ii Rjxq 
ev®ú Øviv m¤ú„³ nq ZvB H evqyi wkwkiv¼| 

 L  Avgiv Rvwb, gyw³‡eM, ve = 
2GM

R  

fi w¯’i _vK‡j m¤úK©wU `uvovq 

 ve  
1

R
 

A_©vr, w¯’i f‡ii †ÿ‡Î gyw³‡eM MÖ‡ni e¨vmv‡a©i eM©g~‡ji 
e¨¯ÍvbycvwZK| AZGe, w¯’i f‡ii †Kv‡bv MÖn m¤úÖmvwiZ n‡j 
MÖnwU‡Z †Kv‡bv e¯‘i gyw³‡eM Kg‡e| 

 M  GLv‡b, cÖhy³ ej, F = 10 N 

 ˆ`N©̈  e„w×, l = 0.1 mm = 0.1  103 m 

 K…ZKvR, W = ? 

Avgiv Rvwb, W = 
1
2 Fl 

 = 
1
2 10  0.1  103 J 

 = 5  104 J 

AZGe, DÏxc‡Ki 1g Zv‡ii ˆ`N©̈  weK…wZ‡Z K…ZKvR 5  104 J| 

 N  Dfq †ÿ‡Î Avw` ˆ`N©̈  Ges ˆ`N©̈  e„w× h_vµ‡g L Ges l 
GLb, Dfq Zvi ÷x‡ji n‡j, 

kZ©vbymv‡i, FL
Al = 

FL
Al  

ev, F
A = 

F
A 

ev, F
r2 = 

F
r2 

ev, F =  
r
r

2

  F  

GLv‡b, 
1g ej, F = 10 N 

1g †ÿ‡Î, e¨vmva© = r 
2q †ÿ‡Î, e¨vmva©, r = 2r 

ev, F = 


2r

r

2

  F = 4  F = 4  10 N = 40 N 

 cwieZ©b, F = F  F 

  = (40  10) N = 30 N  

AZGe, DÏxc‡Ki DwjøwLZ e‡ji cwieZ©‡bi cwigvY 30 N|  

cÖkœ 60  w`bvRcyi †evW© 2019  cÖkœ 4 

2 m ˆ`‡N©̈ i I 0.8 mm cȪ ’‡”Q‡`i e¨vmwewkó `ywU wfbœ wfbœ Zvi 
†bIqv n‡jv| Zvi ỳwUi cÖ_gwUi †ÿ‡Î w¯’wZ¯’vcK mxgvi g‡a¨ 
cxob ebvg weK…wZi †jLwPÎ [wPÎ-1] Ges wØZxqwUi †ÿ‡Î †gvU 
mwÂZ kw³ ebvg (ˆ`N©̈  e„w×)2 Gi †jLwPÎ [wPÎ-2] wb‡P cÖKvk 
Kiv n‡q‡Q 

 

O 102 

cxob 
2  1013 Nm2

weK…wZ O 4 m2 

mwÂZ kw³ 
0.7  1011 J 

(ˆ`N©̈  e„w×)2

 
 wPÎ-1 wPÎ-2 
K. w¯’wZ¯’vcK K¬vwšÍ Kv‡K e‡j? 1 
L. cqm‡bi AbycvZ abvZ¥K ej‡Z Kx eySvq? 2 
M. w¯’wZ¯’vcK mxgvi g‡a¨ 1g Zv‡i wPÎ-1 Abymv‡i m‡e©v”P 

mwÂZ kw³i cwigvY KZ? wbY©q Ki| 3 
N. `ywU Zv‡ii g‡a¨ †KvbwU AwaK w¯’wZ¯’vcK MvwYwZK 

we‡kølYmn e¨vL¨v Ki| 4 

  60bs cÖ‡kœi DËi   
 K  †Kv‡bv e ‘̄ ev Zv‡ii Dci µgvMZ cxo‡bi n«vm e„w× Ki‡j 
w¯’wZ¯’vcKZv ag© nvm cvq| Gi d‡j ej Acmvi‡Yi mv‡_ mv‡_ 
e¯‘ c~‡e©i Ae ’̄v wd‡i cvq bv| wKQyUv †`ix nq| e ‘̄i GB 
Ae¯’v‡K w¯’wZ¯’vcK K¬vwšÍ e‡j| 

 L  cqm‡bi AbycvZ abvZ¥K ej‡Z eySvq abvZ¥K ˆ`N©̈  
weK…wZ‡Z cvk¦© weK…wZI abvZ¥K nq| A_©vr ej cÖ‡qv‡M e ‘̄‡K 
ˆ`N©̈  eivei m¤úÖmvwiZ Ki‡j GwU cvk¦© eiveiI m¤úÖmvwiZ nq| 

 M  GLv‡b, wPÎ-1 Abymv‡i, w̄ ’wZ ’̄vcK mxgvi g‡a¨ m‡e©v”P cxob, 

 F
A = 2  1013 Nm2 

w¯’wZ¯’vcK mxgvi g‡a¨ m‡e©v”P weK…wZ, 

 l
L = 102 

1g ZviwUi AvqZb, V = AL 

 = r2L 

 =  


d

2
2
 L 

 = 3.1416   
0.8  103

2
2
  2 m3 

 = 1.0053  106 m3 

Avgiv Rvwb, U = 
1
2  

F
A  

l
L  V 

 = 
1
2  2  1013  102  1.0053  106 J 

 = 1.0053  109 J 

AZGe, w¯’wZ¯’vcK mxgvi g‡a¨ 1g Zv‡i wPÎ-1 Abymv‡i m‡e©v”P 
mwÂZ kw³i cwigvY 1.0053  109 J| 
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 N  wPÎ-1 Abymv‡i, 1g Zv‡ii Bqs ¸Yv¼, 

 Y1 = 
cxob
weK…wZ = 

2  1013

102  Nm2 

 Y1 = 2  1011 Nm2 

wPÎ-2 Abymv‡i, 2q Zv‡ii †ÿ‡Î, 
 mwÂZ kw³, W = 0.7  1011 J 
 ˆ`N©̈  e„w×2, l2 = 4 m2  

 Avw` ˆ`N©̈ , L = 2 m 

cȪ ’‡”Q‡`i †ÿÎdj, A =  


d

2
2
 

  = 3.1416   
0.8  103

2
2
 

  = 5.03  107 m2 

Avgiv Rvwb, 

 W = 
Y2Al2

2L  

ev, Y2 = 
2WL
Al2   

ev, Y2 = 
2  0.7  1011  2

5.03  107  4
 Nm2 

 Y2 = 1.39  1017 Nm2 

Dc‡iv³ MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q †h, Y2 > Y1 
AZGe, `ywU Zv‡ii g‡a¨ 2q ZviwU AwaK w¯’wZ¯’vcK| 

cÖkœ 61  ivRkvnx †evW© 2017   cÖkœ 7 

BwZ Zvi c`v_©weÁvb j¨v‡e 100 cm j¤v̂ I 4 mm2 cȪ ’‡”Q‡`i 
GKwU Zv‡ii wbP cÖv‡šÍ fvi Szwj‡q Gi ˆ`N©̈  cwieZ©b I cvk¦© 
cwieZ©‡bi cvV wbj Ges Zvi evÜex we_x‡K ejj †h Zvi 
cixÿvq ˆ`N©̈  cwieZ©b I cvk¦© cwieZ©b h_vµ‡g 5% I 6% 
cvIqv †M‡Q| GwU ï‡b we_x ejj, n‡Z cv‡i bv| †Zvgvi DcvË 
msMÖn fzj n‡q‡Q| (Zv‡ii Bqs-Gi ¸Yv¼ Y = 2  1011 N/m2) 
K. wkwkiv¼ Kx? 1 
L. †Kv‡bv w¯úªs-Gi w¯úªs aªæeK 5 N/m ej‡Z Kx eyS? 2 
M. DÏxc‡K ewY©Z ZviwUi ˆ`N©̈  10 mm e„w× Ki‡Z KZ fvi 

Pvcv‡Z n‡e? 3 
N. we_xi Dw³i h_v_©Zv MvwYwZKfv‡e hvPvB Ki| 4 

  61bs cÖ‡kœi DËi   

 K  †h ZvcgvÎvq GKwU wbw ©̀ó AvqZ‡bi evqy Gi †fZ‡ii Rjxq 
ev®ú Øviv m¤ú„³ nq ZvB H evqyi wkwkiv¼| 

 L  GKwU w¯úÖs Gi w̄ úÖs aªæeK 5 N/m ej‡Z eySvq H w̄ úÖs Gi gy³ 
cÖv‡šÍi 1 m miY NUv‡Z w̄ úÖs Gi Ici 5 N ej cÖ‡qvM Ki‡Z n‡e| 

 M  GLv‡b, Zv‡ii Avw` ˆ`N©̈ , L = 100 cm = 1 m 

 cȪ ’‡”Q‡`i †ÿÎdj, A = 4 mm2 = 4  106 m2 

 Bqs ¸Yv¼, Y = 2  1011 Nm2 

 AwfKl©R Z¡iY, g = 9.8 m s2 

 ˆ`N©̈  e„w×, l = 10 mm = 10  103 m 

 cÖ‡qvRbxq fvi, F = ? 

Avgiv Rvwb, Y = 
FL
Al  

ev, F = 
YAl

L  = 
2  1011 Nm2  4  106 m2  10  103 m

1 m  

 = 8000 N 
AZGe, ZviwUi ˆ`N©̈  10 mm e„w× Ki‡Z 8000 N fvi Pvcv‡Z n‡e| 

 N  GLv‡b, cvk¦©weK…wZ = 6% = 
6

100 

 ˆ`N©̈  weK…wZ = 5% = 
5

100 

 Zv‡ii cqm‡bi AbycvZ,  

  = 
cvk¦©weK…wZ
ˆ`N©̈  weK…wZ = 

6
100
5

100

 = 
6

100  
100
5  = 1.2 

wKš‘, Avgiv Rvwb, cqm‡bi Abycv‡Zi gvb 1 †_‡K 12 Gi g‡a¨| 

A_©vr,  1 <  < 
1
2 

GLv‡b,  Gi gvb 1.2 hv cqm‡bi Abycv‡Zi mxgvi evB‡i| 
AZGe, Avgiv ej‡Z cvwi BwZi DcvË msMÖn fzj wQj A_©vr 
we_xi Dw³wU h_v_© wQj| 

cÖkœ 62  h‡kvi †evW© 2017   cÖkœ 5 

GKwU 250 N IR‡bi fvix mylg avZe evi XY mgvb ˆ`‡N©̈ i ỳwU 
Zvi A I B Øviv Abyf‚wgK Z‡j Szjv‡bv Av‡Q| hv wP‡Î †`Lv‡bv 
n‡q‡Q (Am¤úªmvwiZ Ae ’̄v)| cÖwZwU Zv‡ii cȪ ’‡”Q‡`i †ÿÎdj 
2.5  107 m2. B Zv‡ii ˆ`N©̈  weK…wZ 2.5  104, A Zv‡ii 0.8 m 
wcZ‡ji evKx 1.2 m w÷‡ji| 
w÷‡ji Bqs-Gi ¸Yv¼ = 2  1011Pa 

wcZ‡ji Bqs-Gi ¸Yv¼ = 1  1011 Pa 

 
wcZj 

A 
 

w÷j 

wcZj 

0.8 m 

1.2 m 

X Y 

250 N 

B 

 
K. mv› ª̀Zv ¸Yv‡¼i gvÎv mgxKiY wjL| 1 
L. c„w_exi †K‡› ª̀ mij‡`vj‡Ki †`vjbKvj wKiƒc n‡e e¨vL¨v 

Ki| 2 
M. B Zv‡ii GKK AvqZ‡b mwÂZ kw³ wbY©q Ki| 3 
N. ev‡ii †Kvb cÖv‡šÍ †ewk wbPz n‡e, hvPvB Ki| 4 

  62bs cÖ‡kœi DËi   
 K  mv›`ªZv ¸Yv‡¼i gvÎv ML1 T1| 

 L  mij †`vj‡Ki Kvh©Kix ˆ`N©̈  L Ges AwfKl©R Z¡iY g n‡j 

Avgiv Rvwb, †`vjbKvj, T = 2  
L
g 

GLb c„w_exi †K‡› ª̀ g Gi gvb k~b¨| 

c„w_exi †K‡› ª̀ mij †`vj‡Ki †`vjbKvj,  T = 2 
L
0 =  

AZGe, c„w_exi †K‡› ª̀ mij †`vj‡Ki †`vjbKvj Amxg n‡e| 
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 M  GLv‡b, B Zv‡ii cȪ ’‡”Q‡`i †ÿÎdj, A = 2.5  107 m2 

Bqs ¸Yv¼, Y = 1  1011 Pa = 1  1011 Nm2 

B Zv‡ii ˆ`N©̈  weK…wZ, l
L = 2.5  104 

GKK AvqZ‡b mwÂZ kw³, E = ? 

Avgiv Rvwb, E = 
1
2 Y 



l

L

2  

 

= 
1
2  1  1011 Nm2  (2.5  104)2 

 = 3125 J 
AZGe, B Zv‡ii GKK AvqZ‡b mwÂZ kw³ 3125 J| 

 N  GLv‡b, A Zv‡ii 0.8 m wcZ‡ji Ges 1.2 m w÷‡ji| Avevi 
B Zv‡ii m¤ú~Y© AskB wcZ‡ji| myZivs A Zv‡ii wcZ‡ji 
As‡ki ˆ`N©̈  weK…wZ B Zv‡ii ˆ`N©̈  weK…wZi mgvb n‡e| ZLb B 
Zv‡ii 1.2 m As‡ki weK…wZ I A Zv‡ii 1.2 m Ask A_©vr w÷j 
As‡ki weK…wZi Dci wbf©i K‡i ejv hv‡e †Kvb Ask †ewk wb‡P 
bvg‡e| 
Zvn‡j, w÷‡ji As‡ki ˆ`N©̈  L1 = 1.2 m 

 Bqs ¸Yv¼ Y1 = 2  1011 Nm2 

 cȪ ’‡”Q‡`i †ÿÎdj, A = 2.5  107 m2 

awi, Dfq Zv‡ii Dci cÖhy³ ej = F 

 B Zv‡ii mgvb As‡ki ˆ`N©̈ , L2 = 1.2 m 

 B Zv‡ii Bqs ¸Yv¼, Y2 = 1  1011 Nm2 

GLb, A I B Zv‡ii HUzKz As‡ki ˆ`N©̈  e„w× h_vµ‡g l1 I l2 n‡j, 

 Y1 = 
FL1

Al1
 Ges Y2 = 

FL2

Al2
 

 
Y1

Y1
 = 

FL1

Al1
  

Al2

FL2
 

ev, 2  1011

1  1011 = 
F  1.2

2.5  107  l1
  

2.5  107  l2

F  1.2
 

ev, 2 = 
l2

l1
    ev, l2 = 2l1  ev, l2 > l1 

AZGe, Zv‡ii Y cÖvšÍwU †ewk wbPz n‡e| 

cÖkœ 63  wm‡jU †evW© 2017  cÖkœ 8 

 D

m = 10 kg

3D
4  

2L

L

 

GKwU Zv‡i 10 kg fi Szjv‡bvi d‡j Gi ˆ`N©̈  wØ¸Y I e¨vm wZb-
PZz_©vsk nq| 

Dcv`vb Y-Gi gvb 
A¨vjywgwbqvg 7  1010 Nm2 

†jvnv 11.5  1010 Nm2 

Zvgv 13  1010 Nm2 

B¯úvZ 20  1010 Nm2 

K. w¯’wZ¯’vcK mxgv Kx? 1 
L. ỳÕwU wmwjÛv‡i iwÿZ O2 M¨v‡mi ZvcgvÎv h_vµ‡g 20 C I 

25 C| †Kvb M¨v‡mi mv› ª̀Zv †ewk n‡e? KviYmn e v̈L¨v Ki| 2 
M. DÏxc‡Ki Zv‡ii cqm‡bi Abycv‡Zi gvb wbY©q Ki| 3 
N. Zv‡ii e¨vm D = 4.22  102 mm n‡j DÏxc‡Ki Z_¨ g‡Z 

GwU †Kvb c`v‡_©i ˆZwi, MvwYwZK we‡køl‡Yi gva¨‡g 
gZvgZ `vI| 4 

  63bs cÖ‡kœi DËi   
 K  evB‡i †_‡K cÖhy³ †h gv‡bi ej ch©šÍ †Kv‡bv e Í̄y c~Y© 
w¯’wZ¯’vcK _v‡K A_©vr me‡P‡q †ewk †h ej cÖ‡qvM K‡i 
ej AcmviY Ki‡j e Í̄ywU c~e©ve¯’vq wd‡i hvq ZvB e Í̄ywUi 
w¯’wZ¯’vcK mxgv| 

 L  Avgiv Rvwb, M¨v‡mi ZvcgvÎv evo‡j mv› ª̀Zv ev‡o, cixÿvi 
mvnv‡h¨ †`Lv †M‡Q †h, M¨v‡mi mv› ª̀Zv ¸Yv¼ Zvi cig ZvcgvÎvi 
eM©g~‡ji mgvbycvwZK| 
Avgiv Rvwb, M¨v‡mi AYy¸‡jv mew`‡KB G‡jv‡g‡jvfv‡e PjvPj 
Ki‡Z cv‡i Ges G‡`i g‡a¨ msNl© N‡U| M¨v‡mi AYymg~‡ni g‡a¨ 
AvšÍtAvYweK ej †bB ej‡jB P‡j| ZvcgvÎv evo‡j AYymg~‡ni 
Mo †eM e„w× cvq, d‡j msNl©I ev‡o| hvi d‡j wewfbœ ¯Í‡ii 
cÖev‡n evavi cwigvY ev‡o| A_©vr, mv› ª̀Zv ev‡o| 
myZivs, Dc‡iv³ Av‡jvPbvi cwi‡cÖwÿ‡Z Avgiv ej‡Z cvwi †h 
wmwjÛv‡ii ZvcgvÎv 25C †mB wmwjÛv‡i iwÿZ M¨v‡mi mv›`ªZv 
†ewk n‡e| 

 M  GLv‡b, Zv‡ii Avw` ˆ`N©̈  = L 

 ˆ`N©̈  e„w×, l = 2L  L = L 

 Avw` e¨vm = D 

 e¨vm n«vm, d = D  
3 D
4  = 

D
4  

 cqm‡bi AbycvZ,  = ? 

Avgiv Rvwb,  = 

d
D
l
L

 = 
dL
Dl = 

DL
4 DL = 

1
4 = 0.25 

AZGe, DÏxc‡Ki Zv‡ii cqm‡bi AbycvZ 0.25| 

 N  GLv‡b, Zv‡ii e¨vm, D = 4.22  102 mm 

 Zv‡ii e¨vmva©, r = 
4.22  102

2  mm = 2.11  102 mm  

 = 2.11  105 m 

Szjv‡bv fi, m = 10 kg  

AwfKl©R Z¡iY, g = 9.8 m s2 

Zv‡ii Avw` ˆ`N©̈  = L 

ˆ`N©̈  e„w×, l = 2L  L = L 

 ZviwUi Bqs ¸Yv¼, Y = 
mg L

Al  = 
mg L
r2l

 

 = 
10 kg  9.8 m s2  L

  (2.11  105 m)2  L
 

 = 7  1010 Nm2 

AZGe, DÏxc‡Ki Z_¨g‡Z ZviwU A¨vjywgwbqv‡gi ˆZwi| 
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cÖkœ 64  ewikvj †evW© 2017   cÖkœ 7 

1 m2 †ÿÎdj wewkó Ges 8 mm cyiæ‡Z¡i w÷j †cø‡Ui wb‡Pi c„ô 
`„p Aej¤̂‡b AvUwK‡q Dc‡ii c„‡ô ej cÖ‡qvM K‡i e¨eZ©b ˆZwi 
Kiv n‡jv| w÷‡ji e¨eZ©b ¸Yv¼ 8  1010 Nm2| 
K. cÖvwšÍK †e‡Mi msÁv †jL| 1 
L. c„ôUvb msL¨vMZfv‡e c„ôkw³i mgvb n‡jI Zviv GK bq 

e¨vL¨v Ki| 2 
M. DÏxc‡K DwjøwLZ †cø‡Ui e¨eZ©b weK…wZ 0.3 n‡j KZ ej 

cÖ‡qvM Ki‡Z n‡e? 3 
N. †cøU‡K 8.5 N s m2 mv› ª̀Zvi mn‡Mi Zi‡ji 2 mm cyiæ 

¯Í‡ii Dci ’̄vcb K‡i 500 m s1 †e‡M MwZkxj Ki‡Z 
mgvb ej cÖ‡qvM Ki‡Z n‡e wK? gZvgZ `vI| 4 

  64bs cÖ‡kœi DËi   
 K  †Kvb mv› ª̀ cÖevnx w`‡q hw` †Kvb †MvjK aªæe †eM wb‡q cwZZ 
n‡Z _v‡K Z‡e H †eM‡K cÖvwšÍK †eM e‡j| 

 L  †Kv‡bv Zi‡ji c„‡ô GKwU mij‡iLv Kíbv Ki‡j D³ †iLvi 
cÖwZ GKK ˆ`‡N©̈  H †iLvi Dfq cvk¦© †iLvi mv‡_ j¤̂fv‡e Ges 
c„‡ôi ¯úk©Kiƒ‡c †h ¯úk©K ej wµqv K‡i Zv‡K c„ôUvb e‡j| 
Avevi †Kv‡bv GKwU Zij Z‡ji †ÿÎdj GK GKK e„w× Ki‡Z 
†h, cwigvY KvR mvwaZ nq Zv‡K H Z‡ji c„ôkw³ e‡j| c„ôUvb 
I c„ôkw³ msL¨vMZfv‡e mgvb n‡jI Zviv GK bq| KviY 
c„ôUvb Zij c„‡ôi †ÿÎdj n«vm Kivi †Póv K‡i Aci w`‡K 
c„ôkw³ Zij Z‡ji †ÿÎdj e„w×i KvR K‡i A_©vr c„ôUvb I 
c„ôkw³ ci¯ú‡ii wecix‡Z KvR K‡i| 

 M  GLv‡b, †ÿÎdj, A = 1 m2 

 e¨eZ©b weK…wZ = 0.3 

 e¨eZ©b ¸Yv¼ = 8  1010 Nm2 

 cÖhy³ ej, F = ? 

Avgiv Rvwb, 

e¨eZ©b ¸Yv¼ = 
e¨eZ©b cxob
e¨eZ©b weK…wZ 

 = 

F
A

e¨eZ©b weK…wZ = F
A  e¨eZ©b weK…wZ 

ev, F = e¨eZ©b ¸Yv¼  A  e¨eZ©b weK…wZ 
 = 8  1010 Nm2  1 m2  0.3  
 = 2.4  1010 N 

AZGe, 2.4  1010 N ej cÖ‡qvM Ki‡Z n‡e| 

 N  GLv‡b, mv› ª̀Zv mnM,  = 8.5 Nsm2 

 w÷j †cø‡Ui, A = 1 m2 
 cyiæ Í̄i, dy = 2 mm = 2  103 m 

 †eM, dv = 500 m s1 

GLb, cÖhy³ ej F1 n‡j, F1 = A 
dv
dy 

  = 
8.5 Nsm2  1 m2  500 m s1

2  103 m
  

  = 2.125  106 N 

ÔMÕ bs cÖvß, 
 e‡ji gvb, F = 2.4  1010 N 

GLv‡b, F1  F 

AZGe, †cøU‡K 8.5 Nsm2 mv›`ªZvi mn‡Mi Zi‡ji 2 mm cyiæ 
¯Í‡ii Dci ¯’vcb K‡i 500 m s1 †e‡M MwZkxj Ki‡Z mgvb ej 
cÖ‡qvM Ki‡Z n‡e bv| 

cÖkœ 65  Kzwgjøv †evW© 2016   cÖkœ 4 

iZb 0.1 kg f‡ii GKwU e ‘̄‡K 0.50 m ˆ`N©̈ wewkó Zv‡i †eu‡a 
e„ËvKvi c‡_ Nyiv‡”Q Ges aviYv Kij N~Y©b msL¨v 600 r.p.m. 
Zv‡ii cȪ ’‡”Q‡`i †ÿÎdj 106 m2 Ges Amn cxob 4.8  107 

Nm2. Zv‡ii Dcv`v‡bi Bqs Gi ¸Yv¼ 2  1011 Nm2| 
K. AšÍ‡eM Kv‡K e‡j? 1 
L. KPz cvZvi Mv‡q cvwb †j‡M _v‡K bv, Z‡e Kv‡Pi Mv‡q †j‡M 

_v‡K †Kb? 2 
M. Aby‡”Q‡` DwjøwLZ ZviwU‡K e ‘̄m‡gZ Szwj‡q †`Iqv n‡j 

Zv‡ii ˆ`N©̈  e„w× wbY©q Ki| 3 
N. iZ‡bi N~Y©b msL¨vi aviYvi mZ¨Zv MvwYwZKfv‡e we‡kølY 

Ki| 4 

  65bs cÖ‡kœi DËi   
 K  mv›`ª cÖevnxi ga¨ w`‡q cošÍ †Kv‡bv †QvU AvKv‡ii e ‘̄i 
AwfKl© ej I wecixZgyLx ej mgvb n‡q GwU †h aªæe †e‡M co‡Z 
_v‡K Zv‡K AšÍ‡eM e‡j| 

 L  Avgiv Rvwb, †Kv‡bv Zij I KwVb c`v‡_©i ga¨Kvi ¯úk©‡KvY 
m~²‡KvY A_©vr 90 Gi Kg n‡j H Zij c`v_© KwVb c`v_©‡K 
wfRv‡e| Avevi, Zij I KwVb c`v‡_©i ga¨Kvi ¯úk©‡KvY 
¯’‚j‡KvY A_©vr 90 Gi †P‡q †ewk n‡j H Zij c`v_© KwVb 
c`v_©wU‡K wfRv‡e bv| KPz cvZvi mv‡_ cvwbi ¯úk© †KvY 90 Gi 
†P‡q †ewk nq| ZvB cvwb KPz cvZv‡K wfRv‡Z cv‡i bv Ges KPz 
cvZvi Mv‡q cvwb jv‡M bv| Avi Kv‡Pi mv‡_ cvwbi ¯úk© †KvY 
90 Gi †P‡q Kg| G Kvi‡Y cvwb KvP‡K wfRvq Ges Kv‡Pi Mv‡q 
cvwb †j‡M _v‡K| 

 M  DÏxcK Abymv‡i, Zv‡ii Avw` ˆ`N©̈ , L = 0.50 m 

 Zv‡i Szjv‡bv fi, m = 0.1 kg 

 AwfKl©R Z¡iY, g = 9.8 m s2 

 Zv‡ii Dcv`v‡bi Bqs ¸Yv¼, Y = 2  1011 N m2 

 Zv‡ii cȪ ’‡”Q‡`i †ÿÎdj, A = 106 m2 

Zv‡ii ˆ`N©̈  e„w× l n‡j, 
Avgiv Rvwb, 

 Y = 
FL
Al  

ev, l = 
FL
YA = 

mgL
YA   

ev, l = 
0.1 kg  9.8 m s2  0.50 m
2  1011 N m2  106 m2   

ev, l = 2.45  106 m 

AZGe, Zv‡ii ˆ`N©̈  2.45  106 m e„w× cv‡e| 
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 N  DÏxcK Abymv‡i, Zv‡ii Amn cxob = 4.8  107 N m2 

Ges Zv‡ii cȪ ’‡”Q‡`i †ÿÎdj = 106 m2 

 Zv‡ii Amn ej = Amn cxob  cȪ ’‡”Q‡`i †ÿÎdj 
 = 4.8  107 N m2  106 m2 = 48 N 
A_©vr, ZviwUi Dci 48 N ev Gi †ewk ej cÖ‡qvM Ki‡j ZviwU 

wQu‡o hv‡e| 
GLv‡b, fi, m = 0.1 kg;  e¨vmva©, r = 0.50 m 

†KŠwYK †eM,  = 600 rev min1 = 
600  2

60  rad s1  

 = 20  rad s1 
†K› ª̀gyLx ej, F = ? 

GLb, Zv‡ii mv‡_ fi †eu‡a e„ËvKvi c‡_ Nyiv‡bvi mgq Zv‡ii 
Dci cÖhy³ †K› ª̀gyLx ej F n‡j, 
Avgiv Rvwb, F = m2r 

  = 0.1 kg  (20  rad1)2  0.50 m 
  = 197.4 N 
 Zv‡ii Dci wµqvkxj †K›`ªgyLx ej Zv‡ii Amn e‡ji †P‡q 
A‡bK †ewk| 
A_©vr, 600 r.p.m G Nyiv‡bvi Av‡MB ZviwU wQu‡o hv‡e| 
ZvB ZviwU‡K 600 r.p.m G Nyiv‡bv m¤¢e bq| 
AZGe, iZ‡bi N~Y©b msL¨vi aviYv mwVK bq| 

cÖkœ 66  w`bvRcyi †evW© 2015   cÖkœ 6 

GKwU cixÿvMv‡i ỳwU Kÿ| Kÿ `ywU‡Z `ywU Zvi Szjv‡bv Av‡Q| 
cÖ_g K‡ÿi Kÿ ZvcgvÎv 2 C Ges wØZxq K‡ÿi Kÿ ZvcgvÎv 
50 C| wØZxq ZviwU cÖ_g Zvi A‡cÿv †gvUv| cÖ_g Zv‡ii ˆ`N©̈  
1m, e¨vm 5 mm; 3 kg fi Szjv‡bvi d‡j ˆ`N©̈  n‡jv 1 cm Ges 
e¨vm 0.01 mm| Avevi wØZxq Zv‡ii ˆ`N©̈  3 m e¨vm 15 mm mg 
fi †`Iqvq ˆ`N©̈  n‡jv 3 cm Ges e¨vm 0.03 mm| 
K. †Wwm‡ej Kx? 1 
L. mij †`vjb MwZi AšÍiK mgxKiYwU e¨vL¨v Ki| 2 
M. cÖ_g I wØZxq Zv‡ii cqm‡bi Abycv‡Zi Zzjbv Ki| 3 
N. Zvi ỳwUi g‡a¨ †KvbwUi Amnfvi †ewk e‡j Zzwg g‡b Ki? 

gZvgZ e¨³ Ki| 4 

  66bs cÖ‡kœi DËi   
 K  k‡ãi ZxeªZv hLb 10 ¸Y e„w× cvq ZLb kãv”PZv hZUzKz 
ev‡o ZvB 1 †Wwm‡ej| 

 L  mij †`vjb MwZ‡Z Pjgvb †Kv‡bv e ‘̄KYvi t mg‡q miY x 
n‡j, Gi MwZi AšÍiK mgxKiY n‡e 

 
d2x
dt2  + 2x = 0 

GLv‡b,  = KYvwUi †KŠwYK †eM,  
GB mgxKiYwU‡K mgvavb K‡i cvIqv hvq, 
 x = a sin (t + ) 

G‡ÿ‡Î †eM, v = 
dx
dt  

 = a  cos t 

GLv‡b, a = KYvwUi m‡e©v”P miY 
 = Avw` `kv 
t +  = e¯‘i `kv 

Ges Z¡iY a = 
dv
dt  =  a2 sin t =  2x 

A_©vr, Z¡iY mi‡Yi mgvbycvwZK I wecixZgyLx| 

 M  GLv‡b, 1g Zv‡ii ˆ`N©̈ , L1 = 1 m 

 1g Zv‡ii e¨vm, D1 = 5 mm = 5  103 m 

 1g Zv‡ii ˆ`N©̈  e„w×, 1 = 1 cm = 1  102 m 

 1g Zv‡ii e¨vm n«vm, d = 0.01 mm = 0.01  103 m 

 2q Zv‡ii ˆ`N©̈ , L2 = 3 m 

 2q Zv‡ii e¨vm, D2 = 15 mm = 15  103 m 

 2q Zv‡ii ˆ`N©̈  e„w×, 2 = 3 cm = 3  102 m 

 2q Zv‡ii e¨vm n«vm, d2 = 0.03 mm = 0.03  103 m 

GLb, 1g Zv‡ii cqm‡bi AbycvZ 1 n‡j, 

 1 = 
d1L1

D11
 

  = 
0.01  103 m  1 m

5  103 m  1  102m
 = 0.2 

Avevi, 2q Zv‡ii cqm‡bi AbycvZ 2 n‡j, 

 2 = 
d2L2

D22
 

  = 
0.03  103 m  3 m

15  103 m  3  102 m
 = 0.2 

GLv‡b, 1 = 2 

AZGe, cÖ_g I wØZxq Zv‡ii cqm‡bi AbycvZ mgvb| 

 N  Avgiv Rvwb, b~¨bZg †h wbw ©̀ó fv‡ii wµqvq †Kv‡bv e ‘̄ †f‡½ 
hvq ev wQ‡o hvq Zv‡K Amnfvi ev Amn IRb e‡j| Avevi, cÖhy³ 
evwn¨K e‡ji †h m‡e©v”P ev EaŸ©mxgv ch©šÍ †Kv‡bv e ‘̄ c~Y© 
w¯’wZ ’̄vcK _v‡K Zv‡K H e ‘̄i w¯’wZ ’̄vcK mxgv e‡j| A_©vr †h 
e ‘̄i w ’̄wZ ’̄vcKZvi gvb †ewk Zvi AmnfviI †ewk n‡e| 
GLb, 1g Zv‡ii ˆ`N©̈ , L1 = 1 m 

1g Zv‡ii e¨vmva©, r1 = 
5 mm

2  = 2.5  103 m 

cÖ_g Zv‡ii ˆ`N©̈  e„w×, 1 = 1 cm = 0.01 m 

cÖ_g Zv‡ii Dci cÖhy³ ej, F1 = mg 

 = 3 kg  9.8 m s2 
 = 29.4 N 
Avevi, wØZxq Zv‡ii ˆ`N©̈ , L2 = 3 m 

 Ó Ó e¨vmva©, r2 = 
15 mm

2  = 7.5  103 m 

 Ó Ó ˆ`N©̈  e„w×, 2 = 3 cm = 0.03 m 

 Ó Ó Dci cÖhy³ ej, F2 = 29.4 N 

GLb, 1g Zv‡ii Bqs ¸Yv¼ Y1 n‡j, 

 Y1 = 
F1L1

r1
2 1

 

  = 
29.4 N  1 m

  (2.5  103 m)2  0.01 m
  

  = 1.49  108 N m2 
Avevi, 2q Zv‡ii Bqs ¸Yv¼ Y2 n‡j, 

 Y2 = 
F2L2

r2
2 2

 

  = 
29.4 N  3 m

  (7.5  103 m)2  0.03 m
  

  = 0.16  108 N m2 
GLv‡b, Y1 > Y2 

AZGe, 1g ZviwUi Amnfvi †ewk n‡e| 
 



 GBPGmwm cixÿvi cÖkœcÎ I DËigvjv 51 

 

 
ch©ve„Ë MwZ Aa¨vq 08 

 
 

cÖkœ 75  h‡kvi †evW© 2021   cÖkœ 7 
mvwKj GKw`b GKwU †m‡KÛ †`vjK‡K A I B bvgK ỳwU 
cvnv‡oi cv`‡`‡k wb‡q †M‡j mwVK mgq cvq| wKš‘ †m jÿ Kij 
A cvnv‡oi P‚ovq †M‡j †`vjKwU NÈvq 30 s mgq nvivq Ges B 
cvnv‡oi P‚ovq †`vjKwUi †`vjbKvj cvIqv hvq 2.0198 s| 
[c„w_exi e¨vmva© R = 6.4  106 m| cvnvoØ‡qi cv`‡`‡k A_©vr 
f‚c„‡ô g = 9.8 m s2] 
K. ch©vqe„Ë MwZ Kx? 1 
L. c„w_exi wewfbœ ¯’v‡b †m‡KÛ †`vj‡Ki ˆ`N©̈  wK wewfbœ n‡Z 

cv‡i? e¨vL¨v Ki| 2 
M. DÏxc‡Ki †m‡KÛ †`vjKwUi ˆ`N©̈  KZ? 3 
N. DÏxc‡Ki Z‡_¨i wfwË‡Z Dfq cvnv‡oi D”PZv wbY©qc~e©K 

gZvgZ `vI †Kvb cvnvowU †ewk DuPz? 4 

  75bs cÖ‡kœi DËi   
 K  †Kv‡bv MwZkxj e ‘̄KYvi MwZ hw` Ggb nq †h, GwU Zvi 
MwZc‡_i wbw`©ó we› ỳ‡K wbw`©ó mgq cici GKB w`K †_‡K 
AwZµg K‡i Z‡e e¯‘KYvi †mB MwZB n‡jv ch©ve„Ë MwZ| 

 L  Avgiv Rvwb, T = 2 
L
g 

ev, T2 = 42 
L
g 

ev, 4 = 42 
L
g [T = 2 s] 

ev, g = 2L 

ev, L = 
g
2 

 L  g [ 2 aªæeK] 
A_©vr, †m‡KÛ †`vj‡Ki Kvh©Kix ˆ`N©¨ AwfKl©R Z¡i‡Yi mgvbycvwZK| 
†h‡nZz c„w_exi wewfbœ ¯’v‡b g Gi gvb wewfbœ ZvB c„w_exi wewfbœ 
¯’v‡b †m‡KÛ †`vj‡Ki ˆ`N©̈  wewfbœ n‡e| 

 M  Avgiv Rvwb, 

 T = 2 
L
g 

ev, L = 
T2 g
4 2 = 

(2 s)2  9.8 m s2

4  (3.1416)2  

 L = 0.993 m 

GLv‡b, 
†`vjbKvj, T = 2 s 

AwfKl©R Z¡iY, g = 9.8 m s2 

Kvh©Kix ˆ`N©̈ , L = ? 

AZGe, DÏxc‡Ki †m‡KÛ †`vjKwUi ˆ`N©̈  0.993 m. 

 N  A cvnv‡oi †ÿ‡Î : 
cv`‡`‡k †`vjbKvj, T = 2 s 

cv`‡`‡k NÈvq = 
60  60

2  = 1800wU †`vjb †`q 

 P‚ovq 1800wU †`vjb w`‡Z cÖ‡qvRbxq mgq = (3600 + 30) s 
  = 3630 s 

 P‚ovq †`vjbKvj, T = 
3630 s
1800  = 2.01667 s 

Avgiv Rvwb, 

 T
T = 

g
g  = 



R

R + hA

2

 

ev, T
T = 

R
R + hA

 

GLv‡b, 
c„w_exi e¨vmva©, 

R = 6.4  106 m 
awi, A cvnv‡oi D”PZv, hA 

ev, T
T = 

R + hA

R  = 1 + 
hA

R  

ev, hA =  
T
T   1  R = 



2.01667

2   1   6.4  106 m 

 hA = 53344 m = 53.344 km 
B cvnv‡oi †ÿ‡Î :  
 cvnv‡oi cv`‡`‡k †`vjbKvj, T = 2 s 

 cvnv‡oi P‚ovq †`vjbKvj, T = 2.0198 s 

awi, B cvnv‡oi D”PZv, hB 

Avgiv Rvwb, 

 T
T = 

g
g  

ev, T
T = 



R + hB

R

2

= 
R + hB

R  = 1 + 
hB

R  

ev, hB =  
T
T   1   R = 



2.0198 s

2 s   1   6.4  106 m 

 hB = 63360 m = 63.36 km 
Dc‡iv³ MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q 
 hB > hA 
 hB  hA = (63.36  53.344) km = 10 km 
AZGe, DÏxc‡Ki cvnvoØ‡qi g‡a¨ B cvnvowU A cvnvo A‡cÿv 
10 km DuPz| †hLv‡b A cvnv‡oi D”PZv 53.344 km Ges B 
cvnv‡oii D”PZv 63.36 km. 

cÖkœ 76  Kzwgjøv †evW© 2021   cÖkœ 8 

mij Qw›`Z ¯ú›`‡b ¯ú›`bkxj 0.5 kg f‡ii KYv mvg¨ve ’̄vb 
n‡Z 0.015 m †U‡b †Q‡o w`‡j GwU 0.12 m we¯Ív‡i `y‡j| GwUi 
e¨eKjbxq mgxKiY wb¤œiƒc : 

d2x
dt2  + 42 x = 0 

K. cig Av ª̀©Zv Kv‡K e‡j? 1 
L. w¯’wZ¯’vcK ej Ges AwfKlx©q ej Øviv m¤úvw`Z Kv‡Ri 

g‡a¨ cv_©K¨ e¨vL¨v Ki| 2 
M. KYvi `kv aªæeK †ei Ki| 3 
N. t = 1.125 †m‡KÛ I t = 1.625 †m‡K‡Û hvwš¿K kw³i 

wbZ¨Zv hvPvB Ki| 4 

  76bs cÖ‡kœi DËi   
 K  †Kv‡bv mgq †Kv‡bv ’̄v‡bi GKK AvqZ‡bi evqy‡Z †h cwigvY 
Rjxq ev®ú _v‡K Zv‡K H evqyi cig Av ª̀©Zv e‡j| 

 L  w¯’wZ¯’vcK mxgvi g‡a¨ †K‡bv e ‘̄‡K weK…Z Ki‡j ev Ae ’̄vb 
cwieZ©b Ki‡j e ‘̄ Zvi Av‡Mi Ae¯’v‡b wd‡i Avmvi Rb¨ †h ej 
cÖ‡qvM K‡i ZvB w ’̄wZ¯’vcK ej| e ‘̄‡K weK…Z Ki‡Z m¤úvw`Z 
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KvR w¯’wZ¯’vcK ej Øviv m¤úvw`Z Kv‡Ri mgvb| w¯’wZ¯’vcK ej 
Øviv m¤úvw`Z KvR mi‡Yi e‡M©i mgvbycvwZK| A_©vr, W  x2. 

†Kv‡bv e ‘̄‡K Dc‡i DVv‡j ev Dci †_‡K bvgv‡j c„w_exi AvKl©Y 
ej Øviv e ‘̄wUi Dci †h KvR m¤úvw`Z nq ZvB AwfKl© ej Øviv 
m¤úvw`Z KvR| AwfKl© ej Øviv m¤úvw`Z KvR D”PZv ev mi‡Yi 
mgvbycvwZK| A_©vr, W  h. 

 M  Avgiv Rvwb, 
mij Qw›`Z ¯ú›`‡bi †ÿ‡Î 
mi‡Yi mgxKiY 
 x = A sin (t + ) 

GLv‡b, 
we¯Ívi, A = 0.12 m 

t = 0 mg‡q miY, x0 = 0.015 m 

 x0 = A sin  

  = sin1 


x0

A  = sin1 



0.015 m

0.12 m  = 7.2 

AZGe, KYvi wb‡Y©q `kv aªæeK 7.2. 

 N  ÔMÕ n‡Z cvB, Avw``kv,  = 7.2 
d2x
dt2  + 42x = 0 †K mij Qw›`Z 

¯ú›`‡bi Av`k© e¨eKjYxq mgxKiY 
d2x
dt2  

+ 2x = 0 Gi mv‡_ Zzjbv K‡i cvB, 

GLv‡b, 
1g mgq, t1 = 1.125 s 

2q mgq, t2 = 1.625 s 

KYvi fi, m = 0.5 kg 

 2 = 4 2 

ev, k
m = 4 2 

ev, k = 4 2  m 

 

 2 = 4 2 

ev,  = 2  

we¯Ívi, A = 0.12 m 

 = 4  3.14162  0.5 N m1 
 = 19.74 N m1 
1.125 s ci mvg¨ve ’̄vb n‡Z KYvi miY, 
 x1 = A sin (t1 + ) 

ev, x1 = 0.12 m  sin  2   1.125 + 


180  7.2  

 x1 = 0.095 m 

1.625 ci mvg¨ve ’̄vb n‡Z KYvi miY, 
 x2 = A sin (t2 + ) 

ev, x2 = 0.12 m  sin  2   1.625 + 


180  7.2  

  =  0.095 m; 
GLv‡b, FYvZ¥K wPý wecixZ w`‡K miY wb‡ ©̀k Ki‡Q| 

x1 Ae¯’v‡b MwZkw³, 

 Ek1
 = 

1
2 k A2  

1
2 k x1

2 

  = 
1
2 k (A2  x1

2)  

  = 
1
2  19.74 N m1  {(0.12 m)2  (0.095 m)2} 

  = 0.053 J 
x1 Ae¯’v‡b w ’̄wZkw³, 

 U1 = 
1
2 k x1

2 

  = 
1
2  (19.74 N m1)  (0.095 m)2 = 0.089 J 

 x1 Ae ’̄v‡b †gvU hvwš¿K kw³, 
 E1 = Ek1

 + U1 

  = 0.053 J + 0.089 J = 0.142 J 

GLb, x2 Ae ’̄v‡b MwZkw³, 

 Ek2
 = 

1
2 k A2  

1
2 kx2

2  

  = 
1
2 k (A2  x2

2) 

  = 
1
2  19.74 N m1  {(0.12 m)2  ( 0.095 m)2} 

  = 0.053 J 
x2 Ae¯’v‡b w ’̄wZkw³, 

 U2 = 
1
2 k x2

2 

  = 
1
2  19.74 N m1  ( 0.095 m)2 

  = 0.089 J 
 x2 Ae ’̄v‡b †gvU kw³, E2 = 0.053 J + 0.089 J 
 = 0.142 J 
†`Lv hv‡”Q, E1 = E2 

AZGe, t = 1.125 s I t = 1.625 s G hvwš¿K kw³i wbZ¨Zv †g‡b 
P‡j| 

cÖkœ 77  wm‡jU †evW© 2021   cÖkœ 5 

†Kv‡bv ’̄v‡b 6 N m1 Ges 3 N m1 w¯úÖs aªæeK wewkó `ywU w¯úÖs 
†kÖwY mgev‡q hy³ Av‡Q| G Ae ’̄vq G‡`i Dci 0.6 N ej cÖ‡qvM 
Kiv n‡jv| D³ ’̄v‡b AwfKlx©q Z¡i‡Yi gvb, g = 9.8 m s2. 
K. nvB‡MÖvwgUvi Kx? 1 
L. Ae¯’vb †f±i GKwU mxgve× †f±i e¨vL¨v Ki| 2 
M. cÖ_g w¯úÖs KZUzKz cÖmvwiZ n‡e wbY©q Ki| 3 
N. DÏxc‡Ki w¯úÖs ỳwU‡K †kÖwY mgev‡qi cwie‡Z© mgvšÍivj 

mgev‡q hy³ Ki‡j Dfq mgev‡q wgwjZ ¯ú›`‡bi K¤úv¼ 
GK bv wfbœ n‡e MvwYwZKfv‡e hvPvB Ki| 4 

  77bs cÖ‡kœi DËi   
 K  evqyi Av‡cwÿK Av ª̀©Zv wbY©‡qi Rb¨ †h hš¿ e¨en„Z nq †mwUB 
nvB‡MÖvwgUvi ev Av`ª©ZvgvcK hš¿| 

 L  †Kv‡bv wbw`©ó we› ỳ‡K g~j we› ỳ a‡i †h †f±i A¼b Kiv nq 
Zv‡K mxgve× †f±i e‡j| Avevi, cÖm½ KvVv‡gvi g~j we› ỳi 
mv‡c‡ÿ †h †f±i w`‡q †Kv‡bv we› ỳi Ae ’̄vb wb‡`©k Kiv nq Zv‡K 
Ae¯’vb †f±i e‡j| 
e¨vL¨v : wP‡Î O cÖm½ KvVv‡gv 
XY Gi g~j we›`y| 

P(x, y) †h‡Kv‡bv we›`y| 

OP 

†f±iwU O we› ỳi mv‡c‡ÿ P 
we›`yi Ae ’̄vb †f±i| G‡K 


r  

w`‡q cÖKvk Kiv nq|  

myZivs 

OP = 


r . 

 

y 

x 

ĵ

î

r̂


r

Y

P(x, y) 

XO 
 

cÖm½ KvVv‡gvi g~j we›`y †_‡K abvZ¥K X I Y Aÿ eivei ~̀iZ¡ 
h_vµ‡g x I y Ges GKK †f±i î I ĵ n‡j, 

wØgvwÎK Ae ’̄vb †f±i, 

r  = xî + yĵ 

†h‡nZz, Ae ’̄vb †f±i A¼b Kiv nq GKwU we› ỳ‡K g~j we›`y a‡i| 
ZvB G †f±i mxgve× †f±i| 
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 M  †h‡nZz w¯úÖsØq †kÖwY mgev‡q hy³ †m‡nZz 0.6 N ejwU Dfq 
w¯úÖs-G cÖhy³ n‡e| 
Avgiv Rvwb, 
 F = kx 
 1g w¯úÖs-Gi †ÿ‡Î, 
 F = k1 x1 

ev, x1 = 
F
k1

 = 
0.6 N

6 N m1 = 0.1 m 

 x1 = 10 cm 

GLv‡b, 
1g w¯úÖs-Gi w¯úÖs aªæeK, 

k1 = 6 N m1  
ej, F = 0.6 N 

1g w¯úÖs-Gi cÖmviY, x1 = ?  

AZGe, 1g w¯úÖswU 10 cm cÖmvwiZ n‡e| 
 

 N  fi, m = 
F
g 

 = 
0.6 N

9.8 m s2 

 = 0.06 kg 

GLv‡b, ej, F = 0.6 N 
AwfKl©R Z¡iY, g = 9.8 m s2 

1g w¯úÖs aªæeK, k1 = 6 N m1 

2q w¯úÖs aªæeK, k2 = 3 N m1  
GLb, †kÖwY mgev‡qi †ÿ‡Î jwä w¯úÖs aªæeK k n‡j, 

 1
k = 

1
k1

 + 
1
k2

 

 k = 
k1k2

k1 + k2
 = 

6 N m1  3 N m1

6 N m1 + 3 N m1 = 2 N m1 

 †kÖwY mgev‡qi †ÿ‡Î K¤úv¼, 

 f = 
1

2  
k
m = 

1
2  3.1416

  
2 N m1

0.06 kg 

 f = 0.92 Hz 
mgvšÍivj mgev‡qi †ÿ‡Î w¯úÖs aªæeK k n‡j, 
 k = k1 + k2 = 6 N m1 + 3 N m1 = 9 N m1 
 mgvšÍivj mgev‡qi †ÿ‡Î K¤úv¼, 

 f = 
1

2  
k
m = 

1
2  3.1416

  
9 N m1

0.06 kg 

ev, f  = 1.95 Hz 

Dc‡ii MvwYwZK we‡kølY n‡Z †`Lv hvq, f  f 
AZGe, DÏxc‡Ki w¯úÖs ỳwU‡K †kÖwY mgev‡qi cwie‡Z© mgvšÍivj 
mgev‡q hy³ Ki‡j Dfq mgev‡qi wgwjZ ¯ú›`‡bi K¤úv¼ wfbœ 
n‡e| 

cÖkœ 78  w`bvRcyi †evW© 2021   cÖkœ 5 

GKwU †`vjK Nwo ce©‡Zi cv`‡`‡k mwVK mgq †`q wKš‘ 
†`vKjKwU ce©‡Zi P‚ovq DVv‡j ỳB NÈvq 8 †m‡KÛ mgq nvivq| 
c„w_exi e¨vm 12800 km. 
K. mij Qw›`Z ¯ú›`b MwZ Kv‡K e‡j? 1 
L. Pvj©‡mi m~‡Îi Av‡jv‡K cigk~b¨ ZvcgvÎv e¨vL¨v Ki| 2 
M. DÏxc‡Ki Av‡jv‡K cvnv‡oi D”PZv wbY©q Ki| 3 
N. ce©‡Zi P‚ovq mwVK mgq †c‡Z n‡j †`vjK NwowUi 

Kvh©Kix ˆ`N©̈  kZKiv KZ cwieZ©b Ki‡Z n‡e? 
MvwYwZKfv‡e †`LvI| 4 

  78bs cÖ‡kœi DËi   
 K  hLb †Kv‡bv ch©vqe„Ë MwZm¤úbœ e ‘̄KYv mij ˆiwLK c‡_ 
Ggbfv‡e ¯úw›`Z nq †h, KYvi Dci wµqvkxj ej KYvi 
mvg¨ve ’̄v‡bi AwfgyLx nq Ges G e‡ji gvb me©̀ v mvg¨ve ’̄vb 
n‡Z KYvi mi‡Yi mgvbycvwZK nq ZLb KYvi G RvZxq MwZ‡K 
mij Qw›`Z ¯ú›`b MwZ e‡j| 

 L  †h ZvcgvÎvq †Kv‡bv M¨v‡mi AvqZb k~b¨ nq, hvi wb‡P 
†Kv‡bv ZvcgvÎv _vKv m¤¢e bq, †m me©wb¤œ Kíbv‡hvM¨ ZvcgvÎv‡K 
cigk~b¨ ZvcgvÎv e‡j| 
0C ZvcgvÎvq †Kv‡bv wbw`©ó f‡ii M¨v‡mi AvqZb hw` V0 nq, 
Z‡e w¯’i Pv‡c 0C ZvcgvÎvq H M¨v‡mi AvqZb V| 

Pvj©‡mi m~Îvbymv‡i, V = V0 



1 + 


273  

 V  273 = V0 



1  

273
273  = 0 

  273 C ZvcgvÎvq M¨v‡mi AvqZb k~b¨ nq| ZvB 0 K ev 
 273 C ZvcgvÎv cigk~b¨ ZvcgvÎv| 

 M  GLv‡b, ce©‡Zi cv`‡`‡k †`vjKNwoi †`vjKwUi †`vjbKvj,  
 T = 2 s 

 2 NÈvq †`vjKwU = 
2  60  60

2  = 3600wU †`vjb †`q 

 ce©‡Zi P‚ovq 3600wU †`vjb w`‡Z mgq jv‡M 
 = (2  60  60 + 8) s  
 = 7208 s 
 ce©‡Zi P‚ovq †`vjKwUi †`vjbKvj, 

 T = 
7208
3600 s = 2.002222 s 

GLv‡b, c„w_exi e¨vmva©, R = 
12800 km

2  = 6.4  106 m 

awi, ce©‡Zi D”PZv = h 
Avgiv Rvwb, 

 T
T = 

g
g = 



R + h

R

2

 = 
R + h

R  = 1 + 
h
R 

ev, h =  
T
T   1   R  

ev, h = 



2.002222 s

2   1   6.4  106 m1 = 7110 m 

AZGe, DÏxc‡Ki Av‡jv‡K cvnv‡oi D”PZv 7110 m. 

 N  GLv‡b, e¨vmva©, R = 6400  103 m  
D”PZv, h = 7110 m [ÔMÕ n‡Z cÖvß] 
awi, ce©‡Zi cv`‡`‡k AwfKl©R Z¡iY g  
Ges ce©‡Zi P‚ovq AwfKl©R Z¡iY g 
Avgiv Rvwb,  

 g
g  = 



R

R + h
2

 = 



6400  103

6400  103 + 7110

2
 

 
g
g  = 0.997782 

Avevi, ce©‡Zi cv`‡`‡k †`vjbKvj T Ges ce©‡Zi P‚ovq 
†`vjbKvj T n‡j,  
 T = T 

ev, 2 
L
g = 2 

L
g 

ev, L
g = 

L
g  

 L = 
g
g   L = 0.997782 L 

 L = L  L 
  = 0.997782 L  L 
  =  0.002218 L 
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kZKiv cwieZ©b = 
L
L   100%  

  =  
0.002218 L

L   100% 

  =  0.2218% 

myZivs, †`vjKwUi Kvh©Kix ˆ`N©̈  0.2218% n«vm Ki‡j ce©‡Zi 
P‚ovq mwVK mgq cvIqv hv‡e| 

cÖkœ 79  gqgbwmsn †evW© 2021   cÖkœ 7 

GKwU w¯úÖs‡K (fi D‡cÿYxq) Djø¤f̂v‡e Szwj‡q Gi wbP cÖv‡šÍ 
300 gm f‡ii GKwU e ‘̄‡K gy³fv‡e Szwj‡q w`‡j GwU 4 cm 
cÖmvwiZ nq Ges e ‘̄wU‡K GKUz †U‡b †Q‡o w`‡j 8 cm we¯Ív‡i 
GwU ¯úw›`Z nq| [g = 9.8 m s2] 
K. ch©ve„Ë MwZ Kv‡K e‡j? 1 
L. Kÿc‡_ c„w_exi MwZ mij‡`vjb MwZ e¨vL¨v Ki| 2 
M. e¯‘wUi Z¡iY wbY©q Ki| 3 
N. DÏxc‡Ki e ‘̄wUi fi 500 gm n‡j w¯úÖswUi K¤úv‡¼i 

cwieZ©b MvwYwZKfv‡e e¨vL¨v Ki| 4 

  79bs cÖ‡kœi DËi   
 K  †Kv‡bv MwZkxj e ‘̄KYvi MwZ hw` Ggb nq †h, GwU Gi 
MwZc‡_ †Kv‡bv wbw ©̀ó we› ỳ‡K wbw`©ó mgq cici GKB w`K †_‡K 
AwZµg K‡i, Zvn‡j †mB MwZ‡K ch©ve„Ë MwZ e‡j| 

 L  Kÿc‡_ c„w_exi MwZ mij †`vjb MwZ bq| GwU †KejB 
GKwU ch©ve„Ë MwZ| c„w_exi Kÿc‡_ c„w_exi MwZ mij †`vjb 
MwZi ˆewkó¨ †hgb Z¡iY mi‡Yi mgvbycvwZK, GKwU wbw`©ó mgq 
cici MwZ wecixZgyLx nIqv BZ¨vw` †g‡b P‡j bv| ZvB Kÿc‡_ 
c„w_exi MwZ mij †`vjb MwZ bq| 

 M  GLv‡b, AwfKl©R Z¡iY, g = 9.8 m s2 
 cÖmviY, x = 4 cm = 0.04 m 

 e¯‘i fi, m = 300 gm = 0.3 kg 

 we¯Ívi, A = 8 cm = 0.08 m 

Avgiv Rvwb, 
 F = kx 
ev, mg = kx 

ev, k = 
mg
x  = 

0.3 kg  9.8 m s2

0.04 m  = 73.5 N m1 = 73.5 N m1 

Avgiv Rvwb, Z¡iY, a =  2 x 

A_©vr, Z¡iY mi‡Yi Dci wbf©i K‡i| miY m‡e©v”P n‡j Z¡iY 
m‡e©v”P, miY me©wb¤œ n‡j Z¡iY me©wb¤œ| we Í̄v‡i miY m‡e©v”P Ges 
mvg¨ve ’̄v‡b Z¡iY me©wb¤œ| 
 m‡e©v”P Z¡iY, hLb, x = A 

 amax =  2 A 

  =  
k
m A =  

73.5 N m1

0.3 kg   0.08 m 

  =  19.6 m s2 
GLv‡b, FYvZ¥K wPý Z¡iY mi‡Yi wecixZgyLx wb‡ ©̀k K‡i| 
 me©wb¤œ Z¡iY, amin =  2  0 = 0 hLb, x = 0 

AZGe, e ‘̄wUi Z¡iY 0 †_‡K 19.6 m s2 Gi g‡a¨ DVvbvgv Ki‡e| 

 N  ÔMÕ n‡Z cvB, k = 73.5 N m1 

 300 gm fi Ae ’̄vq ch©vqKvj, 

 T = 2  
m
k   

 = 2  3.1416  
0.3 kg

73.5 N m1  

GLv‡b, 
e¯‘i fi, M = 300 gm  
 = 0.3 kg 

 = 0.4 s 

 K¤úv¼, f = 
1
T = 

1
0.4 s = 2.5 Hz 

GLb, e ‘̄wUi fi 500 gm n‡j †`vjbKvj, 

 T = 2  
m
k  

ev, T = 2  3.1416  
0.5 kg

73.5 N m1 

GLv‡b, 
e¯‘i fi, 

m = 500 gm = 0.5 kg 

 T = 0.518 s 

 K¤úv¼, f = 
1
T = 

1
0.518 s = 1.93 Hz 

 K¤úv‡¼i cwieZ©b,  f = f  f  

 = (1.93  2.5) Hz 
 =  0.57 Hz 

 FYvZ¥K wPý n«vm wb‡`©k K‡i 
AZGe, DÏxc‡Ki e ‘̄wUi fi 500 gm n‡j w¯úÖswUi K¤úv¼  
0.57 Hz n«vm cv‡e| 

cÖkœ 80  ivRkvnx †evW© 2019   cÖkœ 6 

1 cm e¨vm I 100 g fiwewkó 
GKwU ee „̀p Aej¤̂b n‡Z 99.5 

cm myZv w`‡q f‚wg n‡Z 1 m 
D”PZvq Szjv‡bv n‡jv| eewU‡K 
†U‡b A Ae¯’vb n‡Z †Q‡o †`qv 

 
4 

A 

B 

1 m 2 m 15 cm 

C  
n‡jv| e‡ei mvg¨ve ’̄vb n‡Z 2 m Abyf‚wgK `~i‡Z¡ f‚wg‡Z C 
Ae¯’v‡b GKwU Szwo ivLv Av‡Q| 
K. ¯ú›`‡Ki `kv Kv‡K e‡j? 1 
L. GKwU †`vjK Nwoi †`vjbKvj 2.5 s n‡j GwU mwVK mgq 

w`‡e wK? e¨vL¨v Ki| 2 
M. eewUi m‡e©v”P †KŠwYK †eM wbY©q Ki| 3 
N. mvg¨ve ’̄vb AwZµg Kivi mgq nVvr myZv wQu‡o †M‡j eewUi 

Szwo‡Z covi m¤¢vebv MvwYwZKfv‡e hvPvB Ki| 4 

  80bs cÖ‡kœi DËi   
 K  ¯ú›`‡Ki †h‡Kv‡bv gyn~‡Z©i †KŠwYK Ae ’̄vb‡K Zvi `kv e‡j| 

 L  Avgiv Rvwb, †`vjK Nwo cÖwZ †m‡K‡Û GKwU K‡i exU †`q| 
cÖwZ wgwb‡U 60wU Ges cÖwZ NÈvq 3600wU exU †`q| GLb †`vjK 

Nwoi †`vjbKvj 2.5 s n‡j 3600wU exU w`‡Z Gi 2.5
2   3600 = 

4500 s Z_v 1.25 NÈv mgq jvM‡e| A_©vr †`vjK NwowU ax‡i 
Pj‡e| d‡j GwU mwVK mgq w`‡e bv| 

 M  GLv‡b, †`vjKwUi Kvh©Ki ˆ`N©̈ , L = 



1

2 + 99.5  cm  

 = 100 cm = 1m 

we¯Ívi, A = L  
4  
180  = 1  

4  3.1416
180  m = 0.07 m 
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 T = 2 
L
g = 2  3.1416  

1
9.8 s 

 T = 2 s 

   = 
2
T  = 

(2  3.1416) rad
2 s  = 3.1416 rad s1 

  vmax = A = 3.1416  0.07 m s1 = 0.22 m s1 

 eewUi m‡e©v”P †KŠwYK †eM, max = 
vmax

L  = 
0.22

1  rad s1  

 = 0.22 rad s1 

AZGe, eewUi m‡e©v”P †KŠwYK †eM 0.22 rad s1. 

 N  DÏxcK Abymv‡i, 
 wb‡ÿcY †eM, v0 = vmax = 0.22 m s1 [ÔMÕ n‡Z] 
 wb‡ÿcY †KvY, 0 = 0 

 AwZµvšÍ Abyf‚wgK ~̀iZ¡, X = 2 m 

Szwo‡Z co‡Z n‡j eewUi AwZµvšÍ Djø¤ ̂ ~̀iZ¡, 
 y = (1  0.15) m = 0.85 m 

awi, Djø¤ ̂ ~̀iZ¡ y AwZµg Ki‡Z eewUi t †m‡KÛ mgq jvM‡e 

  y = v0 sin 0 t + 
1
2 gt2 

ev, y = 0.22 m s1  sin 0  t + 
1
2 gt2 = 

1
2 gt2 

ev, t = 
2y
g  = 

2  0.85
9.8  s = 0.42 s 

 t mg‡q eewUi AwZµvšÍ Abyf‚wgK ~̀iZ¡, 
 x = v0 cos 0 t 
  = 0.22 m s1  cos 0  0.42 s 
  = 0.092 m 
†`Lv hv‡”Q, x < X A_©vr, eewU Szwoi gy‡Li D”PZvq bvgvi Kv‡j 
Szwo ch©šÍ †cuŠQv‡e bv| 
AZGe, mvg¨ve ’̄vb AwZµg Kivi mgq nVvr myZv wQu‡o †M‡j 
eewU Szwo‡Z co‡e bv| 

cÖkœ 81  wm‡jU †evW© 2019   cÖkœ 5 

GKwU †m‡KÛ †`vjK f‚-c„‡ô mwVK mgq †`q| G‡K cvnv‡oi 
Dci wb‡q †M‡j Zv cÖwZw`b 10 sec mgq nvivq| [c„w_exi e¨vmva©, 
R = 6400 km Ges f‚c„‡ôi AwfKl©xq Z¡iY g = 9.8 m s2] 
K. cvwK©s Kÿc_ Kx? 1 
L. m~h©‡K †K› ª̀ K‡i N~Y©vqgvb MÖn¸‡jvi AveZ©bKvj wfbœ nq 

e¨vL¨v Ki| 2 
M. DÏxc‡Ki cvnv‡oi D”PZv KZ? 3 
N. Kx hvwš¿K e¨e¯’v MÖnY Ki‡j cvnv‡o †`vjKwUi †`vjbKvj 

AcwiewZ©Z _vK‡e? MvwYwZKfv‡e we‡kølY Ki| 4 

  81bs cÖ‡kœi DËi   
 K  f‚-w¯’i DcMÖ‡ni Kÿc_ n‡jv cvwK©s Kÿc_| 

 L  †Kcjv‡ii Z…Zxq m~Îvbymv‡i, m~‡h©i cÖwZwU MÖ‡ni 
AveZ©bKv‡ji eM© m~h© †_‡K H MÖ‡ni Mo ~̀i‡Z¡i Nbd‡ji 
mgvbycvwZK| wKš‘ m~h© †_‡K MÖn¸‡jvi ~̀iZ¡ mgvb bq| G Kvi‡Y, 
m~‡h©i Pviw`‡K m¤ú~Y© c_ Ny‡i Avm‡Z MÖn¸‡jvi wfbœ mgq jv‡M| 
ZvB, MÖn¸‡jvi mgvb msL¨K w`‡b eQi nq bv| A_©vr Zv‡`i 
AveZ©bKvj wfbœ nq| 

 M  f‚c„‡ô †`vjKwUi †`vjbKvj, T = 2 s 

cvnv‡oi P‚ovq †`vjbKvj, 

 T = 
24  60  60 + 10

43200  s = 2.0002315 s 

GLv‡b, c„w_exi e¨vmva©,  R = 6400 km = 6.4  106m 
 cvnv‡oi D”PZv, h = ? 

Avgiv Rvwb, 

 
T
T = 

g
g 

ev, T
T = 



R + h

R
2 

= 
R + h

R  

ev, h =  
T
T   1  R = 



2.0002315

2   1   6.4  106 m 

  h = 740.74 m 
AZGe, DÏxc‡Ki cvnvowUi D”PZv 740.74 m| 

 N  GLv‡b, f‚c„‡ô AwfKl©R Z¡iY, g = 9.8 m s2 

cvnv‡oi P‚ovq AwfKl©R Z¡iY, 

 g = 



R

R + h
2
 g = 



6.4  106

6.4  106 + 740.74
2
  9.8 m s2 

 g = 9.7977 m s2 

awi, f‚c„‡ô †`vjKwUi Kvh©Kix ˆ`N©̈  L wQj 
GLb, †`vjKwUi cvnv‡oi P‚ovq †`vjbKvj AcwiewZ©Z _vK‡j, 

 L
g = 

L
g 

  L = 
g
g  L = 

9.7977
9.8   L = 0.99 L 

Kvh©Kix ˆ`‡N©̈ i n«vm, L = L  L 
   = L  0.99977 L 
   = 0.00023 L 
   = 0.023% of L 
AZGe, †`vjKwUi Kvh©Kix ˆ`N©̈  0.023% n«vm Ki‡j Gi 
†`vjbKvj AcwiewZ©Z _vK‡e| 

cÖkœ 82  w`bvRcyi †evW© 2019   cÖkœ 5 

GKwU w¯úÖs-G 80 gm fi Pvcv‡j 2 cm ˆ`N©̈  cÖmviY nq Ges  
600 gm fi Pvcv‡j 8 cm ˆ`N©̈  cÖmviY nq| Aibx D³ w¯úÖs Gi 
mvg¨ve ’̄vb n‡Z 1 cm ˆ`N©̈  cÖmviY ch©‡eÿY Kij| 
K. †K›`ªgyLx Z¡iY Kv‡K e‡j? 1 
L. e„ËvKvi c‡_ †K› ª̀gyLx ej Øviv K…ZKvR k~b¨ †Kb? e¨vL¨v 

Ki| 2 
M. w¯úÖs aªæe‡Ki gvb †ei Ki| 3 
N. Aibx Dfq f‡ii †ÿ‡Î w¯úÖswUi mwÂZ kw³i Kxiƒc 

cwieZ©b ch©‡eÿY K‡iwQj MvwYwZK we‡kølYmn gZvgZ 
`vI| 4 

  82bs cÖ‡kœi DËi   
 K  †Kv‡bv e ‘̄ e„ËvKvi c‡_ MwZkxj _vKvi Rb¨ e„‡Ëi †K‡› ª̀i 
w`‡K †h Z¡iY wµqv K‡i Zv‡K †K› ª̀gyLx Z¡iY e‡j| 

 L  †K› ª̀gyLx ej memgq MwZc‡_i j¤̂ w`‡K wµqv Kivq H e‡ji 
Awfgy‡L e¯‘i †Kv‡bv miY nq bv| Avgiv Rvwb, †Kv‡bv e¯‘i Dci 
ej cÖ‡qv‡M e¯‘i miY NU‡j cÖhy³ ej I e‡ji Awfgy‡L mi‡Yi 
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Dcvs‡ki ¸Ydj‡K KvR e‡j| GLv‡b †h‡nZz †K› ª̀gyLx e‡ji w`‡K 
e ‘̄i miY nq bv †m‡nZz †K› ª̀gyLx ej Øviv †Kv‡bv KvR nq bv| 
A_©vr e„ËvKvi c‡_ †K› ª̀gyLx ej Øviv K…ZKvR k~b¨ nq| 

 M  GLv‡b, fi, m1 = 80 gm = 80  103 kg 

 cÖmviY, x1 = 2 cm = 2  102 m 

 w¯úÖs aªæeK, k = ? 
Avgiv Rvwb, 
 F1 = kx1 

ev, m1g = kx1 

ev, k = 
m1g
x1

  

ev, k = 
80  103  9.8

2  102  Nm1 = 39.2 Nm1 

AZGe, w¯úÖs aªæe‡Ki gvb 39.2 Nm1. 

 N  ÔMÕ n‡Z cvB, w¯úÖs-Gi w¯úÖs aªæeK, k = 39.2 Nm1 

Gevi †`Lv hvK 2q f‡ii †ÿ‡Î w¯úÖs aªæeK GKB cvIqv hvq 
wKbv 
 F2 = kx2 
ev, m2g = kx2 

ev, k = 
m2g
x2

 = 
0.6  9.8

0.08  Nm1 

GLv‡b,  
fi, m2 = 600 gm = 0.6 kg 

cÖmviY, x2 = 8 cm = 0.08 m 

  = 73.5 Nm1 

†`Lv hv‡”Q †h, k  k 
wKš‘ Avgiv Rvwb, GKwU w¯úÖs-Gi Rb¨ w¯úÖs aªæeK wbw`©ó| myZivs 
ejv hvq 2q †ÿ‡Î w¯úÖswU mnbmxgvi AwZwi³ cÖmvwiZ n‡q‡Q| 
DÏxc‡K ejv Av‡Q, Aibx Dfq f‡ii †ÿ‡Î mvg¨ve ’̄v n‡Z  
1 cm ˆ`N©̈  cÖmviY ch©‡eÿY K‡i‡Q|  
myZivs, Df‡qi †ÿ‡Î w¯úÖs aªæeK, k = 39.2 Nm1 

 Dfq f‡ii †ÿ‡Î w¯úÖswU‡Z mwÂZ kw³, 

U = 
1
2 kx2 

 = 
1
2  39.2  0.012 J 

GLv‡b,  
cÖmviY, x = 1 cm = 0.01 m 

 = 1.96  103 J 
AZGe, AiYx Dfq f‡ii †ÿ‡Î mnbmxgvi g‡a¨ ˆ`N©̈  cÖmviY 
ch©‡eÿY Kivq Dfq‡ÿ‡Î w¯úÖswUi mwÂZ kw³ GKB n‡e| 

cÖkœ 83  Kzwgjøv †evW© 2017   cÖkœ 8 

wP‡Î GKwU mij †`vjK hvi myZvi 
ˆ`N©̈  1.1 m Ges e‡ei e¨vmva© 1.5 

cm, fi 60 g Ges OA mvg¨ve ’̄vb| 
wP‡Î QC = 3 cm Ges PB = 2 cm 

[g = 9.8 m s2] 

 

C 

B 

A 

P 

Q 

1 

O 

2 

 
K. ch©ve„Ë MwZi msÁv wjL| 1 
L. ej-miY MÖvd n‡Z w¯úªs m¤úªmvi‡Y K…ZKv‡Ri cwigvY 

cvIqv hvq e¨vL¨v Ki| 2 
M. mij †`vjKwUi †`vjbKvj wnmve Ki| 3 
N. mij †`vjKwUi A, B I C we›`y‡Z Kvh©Ki e‡ji gv‡bi 

Zzjbvg~jK MvwYwZK we‡kølY Ki| 4 

  83bs cÖ‡kœi DËi   
 K  †Kv‡bv MwZkxj e ‘̄KYvi MwZ hw` Ggb nq †h, GwU Gi 
MwZc‡_ †Kv‡bv wbw ©̀ó we› ỳ‡K wbw`©ó mgq cici GKB w`K †_‡K 
AwZµg K‡i, Zvn‡j †mB MwZ‡K ch©ve„Ë MwZ e‡j| 

 L  w¯úÖs-Gi Dci ej cÖ‡qvM 
Ki‡j †h cwigvY miY N‡U 
Ges Zvi d‡j †h K…ZKvR 
m¤úvw`Z nq Zv †jLwP‡Îi 
gva¨‡g †`Lv‡bv n‡jv :  
cv‡ki ej miY †jLwPÎ n‡Z 
OMN Gi  

  

F = Kx 

F = Kx 

Y 
M 

O 
N 

X 
x  

†ÿÎdj = K…ZKvR = 12  f‚wg  D”PZv 

 = 
1
2  x  Kx = 

1
2 Kx2 

 M  DÏxcK n‡Z cvB, myZvi ˆ`N©̈ , l = 1.1 m 
 e‡ei e¨vmva©, r = 1.5 cm = 0.015 m 

 AwfKl©R Z¡iY, g = 9.8 ms2 

 †`vjbKvj, T = ? 

Avgiv Rvwb, 

 T = 2 
L
g 

  = 2 
l + r

g  

  = 2  
1.1 + 0.015

9.8  s = 2.12 s. 

AZGe, mij‡`vjKwUi †`vjbKvj 2.12 s 

 N  DÏxcK n‡Z cvB, 
e‡ei fi, m = 60 gm = 60  103 kg 

OB = OC = OA = (1.1 + 0.015) m = 1.115 m 
QC = 3 cm = 0.03 m 
PB = 2 cm = 0.02 m 

PBO-G OPB = 90 

 sin 1 = 
PB
OB = 

0.02
1.115 = 0.0179 

 1 = 0.0179 †iwWqvb [  sin 1  1] 

Ges sin 2 = 
QC
OC = 

0.03
1.115 = 0.0269 

 2 = 0.0269 †iwWqvb [  sin 1  2] 
GLb, A we› ỳ‡Z Kvh©Ki ej FA = mg  = 0 [ = 0] 

B we› ỳ‡Z Kvh©Ki ej, 
 FB = mg1 
  = 60  103 kg  9.8 m s2  0.0179 
  = 1.05  102 N 

Ges C we› ỳ‡Z Kvh©Ki ej, 
 FC = mg 2 
  = 60  103 kg  9.8 m s2  0.0269 
  = 1.58  102 N 

Dc‡ii MvwYwZK we‡køl‡Y †`Lv hvq †h, A, B I C we›`y‡Z 
Kvh©Ki ej h_vµ‡g 0 N, 1.05  102 N I 1.58  102 N| 
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cÖkœ 84  wm‡jU †evW© 2017   cÖkœ 4 

Avw`ev c`v_©weÁvb j¨v‡e GKwU 
mij‡`vjK (wPÎvbyhvqx) wb‡q KvR 
KiwQj| †m GKwU wbw`©ó mi‡Y 
mvg¨ve ’̄v †_‡K mij‡`vjKwUi 
wefe kw³ I MwZkw³ mgvb †cj| 

 

vmax = 0.1 m s1C

D

A = CD = 0.03 m

W = mg  
K. ch©ve„Ë MwZ Kx? 1 
L. ch©ve„Ë MwZ‡Z Avw` `kv †KvY †Kb aªæe _v‡K? e¨vL¨v Ki| 2 
M. DÏxc‡Ki mij‡`vjKwUi ch©vqKvj KZ? 3 
N. Avw`evi cixÿvq jä djvdj mg_©b‡hvM¨ wK-bv 

MvwYwZKfv‡e e¨vL¨v Ki| 4 

  84bs cÖ‡kœi DËi   
 K  †Kv‡bv MwZkxj e ‘̄KYvi MwZ hw` Ggb nq †h, GwU Gi 
MwZc‡_ †Kv‡bv wbw ©̀ó we› ỳ‡K wbw`©ó mgq cici GKB w`K †_‡K 
AwZµg K‡i, Zvn‡j †mB MwZB ch©ve„Ë MwZ| 

 L  ch©ve„Ë MwZi msÁvbyhvqx GwU Gi MwZc‡_ †Kv‡bv wbw ©̀ó 
we› ỳ‡K wbw ©̀ó mgq cici GKB w`K †_‡K AwZµg K‡i| Avevi, 
`kv ej‡Z K¤úgvb †Kv‡bv KYvi †h‡Kv‡bv gyn~‡Z© KYvwUi miY, 
†eM, Z¡iY I MwZi AwfgyL‡K eySvq| †h‡nZz ch©ve„Ë MwZi †ÿ‡Î 
wbw ©̀ó mgq cici KYvwUi miY, †eM, Z¡iY I MwZi Awfgy‡Li 
cybive„wË N‡U ZvB e ‘̄ ev KYvwUi Avw` `kv †KvY aªæe _v‡K| 
 

 M  Avgiv Rvwb, 

 vmax = A = 
2
T  A 

ev, T = 
2 A
vmax

 

DÏxcK n‡Z cvB, 
we¯Ívi, A = 0.03 m 

ch©vqKvj, T = ? 

m‡e©v”P †eM, vmax = 0.1 m s1 

ev, T = 
2  3.1416  0.03

0.1  s = 1.885 s. 

AZGe, mij‡`vjKwUi ch©vqKvj 1.885 s| 

 N  awi, MwZkw³ = T; wefe kw³ = U 

Avgiv Rvwb, mvg¨ve ’̄vb †_‡K x ~̀i‡Z¡  

 MwZkw³, T = 
1
2 m 2 (A2  x2) 

Ges wefekw³, U = 
1
2 m 2 x2 

cÖkœg‡Z, 
 T = U 

ev, 1
2 m 2 (A2  x2) = 

1
2 m 2 x2 

ev, A2  x2 = x2 

ev, 2x2 = A2  

ev,  x2 = 
A2

2  

 x = 
A

2
 

AZGe, A

2
 mi‡Y mvg¨ve ’̄v †_‡K mij †`vjKwUi MwZkw³ I 

wefekw³ mgvb| A_©vr Avw`evi cixÿvjä djvdj mg_©b‡hvM¨| 

cÖkœ 85  ewikvj †evW© 2017   cÖkœ 3 

wP‡Î mij Qw›`Z MwZ‡Z ¯ú›`biZ 1 kg f‡ii e ‘̄i kw³ ebvg 
miY †jLwPÎ †`Lv‡bv n‡q‡Q| e¯‘i we¯Ívi 0.01 m Ges K¤úv¼ 
12 Hz. 

 †gvU kw³ 

wefe kw³
MwZkw³ 

 A Ox = 
A
2

+A
x = 

A
2  

K. †m‡KÛ †`vjK Kx? 1 
L. †`vj‡Ki MwZ gvÎB mijQw›`Z MwZ bq e¨vL¨v Ki| 2 

M. x = 
A
2  Ae¯’v‡b e ‘̄wUi †eM wbY©q Ki| 3 

N. x = 
A
2  Ges x = A Ae¯’v‡bi Rb¨ e¯‘wUi hvwš¿K kw³i 

wbZ¨Zv m~Î cvwjZ n‡e wK? we‡kølY K‡i gZvgZ `vI| 4 

  85bs cÖ‡kœi DËi   
 K  †h †`vj‡Ki †`vjbKvj ỳB †m‡KÛ Zv‡K †m‡KÛ †`vjK e‡j| 

 L  mij Qw›`Z MwZi Rb¨ GKwU †`vj‡Ki †Kv‡bv GK ’̄v‡b we¯Ívi 
4 _vK‡j H †`vj‡Ki cÖwZwU †`vj‡bi Rb¨ mgvb mgq jvM‡e| 
wKš‘ †`vj‡Ki †KŠwYK we Í̄vi 4 Gi †ewk n‡j Gi MwZc_ e„ËvKvi 
n‡e ZvB cÖwZwU †`vj‡bi Rb¨ mg‡qi cv_©K¨ †`Lv w`‡e| Gi d‡j 
†`vj‡Ki MwZ mijQw›`Z MwZ m¤úbœ n‡e bv| 
AZGe, †`vj‡Ki MwZ gvÎB mijQw›`Z MwZ bq| 

 M  DÏxcK n‡Z cvB, K¤úv¼, f = 12 Hz 
 we¯Ívi, A = 0.01 m 

 miY, x = 
A
2 

 
A
2  Ae ’̄v‡b e ‘̄wUi †eM, v = ? 

Avgiv Rvwb, v =  A2  x2 

 = 2f A2  x2 

 = 2  3.1416  12 (0.01)2  



0.01

2

2

 

 = 0.65 m s1 

AZGe, e ‘̄wUi †eM 0.65 m s1| 

 N  DÏxcK n‡Z cvB, e¯‘i fi, m = 1 kg 

 we¯Ívi, A = 0.01 m 

 K¤úv¼, f = 12 Hz 

x = 
A
2  Ae¯’v‡b wefekw³, 

 U1 = 
1
2 kx2 = 

1
2 m2x2 





   = 

K
m  

  = 
1
2 m (2f )2 



A

2

2

 

  = 
1
2  1  (2  3.1416  12)2  



0.01

2

2

 

  = 0.071 J 
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Ges MwZkw³, T1 = 
1
2 mv2 

 = 
1
2 m 2 (A2  x2)  

 = 
1
2 m (2 f )2 



A2  

A2

4  

 = 
1
2 m (2 f )2  

3 A2

4  

 = 
1
2  1  (2  3.1416  12)2  

3  (0.01)2

4  

 = 0.213 J 

 x = 
A
2  Ae ’̄v‡b †gvU kw³,   

 E1 = U1 + T1 = (0.071 + 0.213) J = 0.284 J 
Avevi, x = A Ae¯’v‡b wefekw³, 

 U2 = 
1
2 Kx2 = 

1
2 m2x2 





   = 

K
m  

 = 
1
2 m (2 f)2 (A)2 

 = 
1
2  1  (2  3.1416  12)2  (0.01)2  

 = 0.284 J 

Ges MwZkw³, T2 = 
1
2 m2 (A2  x2) 

 = 
1
2 m2 (A2  A2) = 0 

 x = A Ae¯’v‡b †gvU kw³, 
 E2 = U2 + T2 = 0.284 J + 0 = 0.284 J 
GLv‡b, E1 = E2 

AZGe, x = 
A
2 Ges x = A Ae¯’v‡bi Rb¨ e ‘̄wUi hvwš¿K kw³i 

wbZ¨Zvi m~Î cvwjZ n‡e| 

cÖkœ 86  w`bvRcyi †evW© 2017   cÖkœ 6 

A-¯’v‡b GKwU †m‡KÛ †`vj‡Ki Kvh©Ki ˆ`N©̈  1 m Ges B ’̄v‡b 
0.9 m| †`vj‡K e¨en„Z e‡ei e¨vmva© 0.75 cm| 
K. ej aªæe‡Ki msÁv `vI|  1 
L. MÖx®§Kv‡j †`vjK Nwo ax‡i P‡j †Kb? 2 
M. A-†`vjKwUi e‡ei †KŠwYK †eM wbY©q Ki| 3 
N. A-n‡Z B †Z †Kv‡bv e¯‘ wb‡q †M‡j e ‘̄wUi IRb evo‡e bv, 

Kg‡e? †Zvgvi DË‡ii mc‡ÿ MvwYwZK we‡kølY `vI| 4 

  86bs cÖ‡kœi DËi   
 K  †Kv‡bv w¯úªs‡K Gi mvg¨ve ’̄vb n‡Z GKK cwigvY msKzwPZ ev 
cÖmvwiZ Ki‡Z ev †h‡Kv‡bv mijQw›`Z MwZm¤úbœ e ‘̄ Gi 
mvg¨ve ’̄vb n‡Z GKK miY jvf Ki‡j Gi Dci †h cÖZ¨qbx ej 
cÖhy³ nq Zv‡K ej aªæeK e‡j| 

 L  Avgiv Rvwb, mij †`vj‡Ki mgxKiY, T = 2
L
g| 

†`vjbKvj T Gi Kvh©Ki ˆ`N©̈  L I AwfKl©R Z¡iY g-Gi Dci 
wbf©i K‡i| Kvh©Ki ˆ`N©̈  L e„w× †c‡j, †`vjbKvj T e„w× cvq 
Ges L n«vm †c‡j T n«vm cvq| †`vjK Nwo mvaviY mg‡q cÖwZ 
NÈvq 30wU †`vjb †`q| A_©vr, †`vjK Nwoi †`vjbKvj T Gi 
gvb 2 †m‡KÛ| 

MÖx®§Kv‡j ZvcgvÎv †ewk _vKvi Kvi‡Y †`vjK Nwoi Kvh©Ki ˆ`N©̈  L 
e„w× cvq| d‡j †`vjbKvj T Gi gvbI e„w× cvq A_©vr, T Gi gvb 
2 †m‡K‡Ûi †ewk nq| GRb¨ MÖx®§Kv‡j †`vjK Nwo ax‡i P‡j| 

 M  Avgiv Rvwb, 

  = 
2
T  

ev,  = 
2  3.1416

2  rad s1  

GLv‡b, †m‡KÛ †`vj‡Ki  
†`vjbKvj, T = 2 s 

A †`vjKwUi †KŠwYK †eM,  = ? 

ev,  = 3.1416 rad s1 

AZGe, A †`vjKwUi e‡ei †KŠwYK †eM 3.1416 rad s1| 

 N  †h‡nZz †`vjKwU GKwU †m‡KÛ †`vjK| myZivs A I B Dfq 
¯’v‡b Gi †`vjbKvj, TA = TB = 2 sec 

A ¯’v‡b, †`vj‡Ki Kvh©Kix ˆ`N©̈ , LA = 1 m 

 AwfKl©R Z¡iY, gA 

B ¯’v‡b, Kvh©Kix ˆ`N©̈ , LB = 0.9 m 
 AwfKl©R Z¡iY, gB 
†`vj‡Ki fi m n‡j, A ¯’v‡b IRb, WA = mgA 

 B ¯’v‡b IRb, WB = mgB 

A ¯’v‡bi †ÿ‡Î, TA = 2 
LA

gA
 ...................... (1) 

B ¯’v‡bi †ÿ‡Î, TB = 2 
LB

gB
 ...................... (2) 

(1)  (2) K‡i cvB, 

 TA

TB
 = 

LA

gA

  
gB

LB

 

ev, 2
2 = 

1

gA

  
gB

0.9
 

ev, 1 = 
gB

gA
  

1
0.9 

ev, gA

gB
 = 

1
0.9 [eM© K‡i] 

ev, gA

gB
 = 

10
9  

ev, mgA

mgB
 = 

10
9  

ev, WA

WB
 = 

10
9  = 

9
10 

ev, WB = 0.9  WA 

AZGe, A n‡Z B †Z †Kv‡bv e ‘̄ wb‡q †M‡j Gi IRb 0.9 ¸Y 
n‡e| A_©vr, IRb Kg‡e| 

cÖkœ 87  wm‡jU †evW© 2016  cÖkœ 2 

GKwU †m‡KÛ †`vjK‡K ÔKÕ AÂj n‡Z ÔLÕ AÂ‡j †bIqv n‡jv| 
gK = 9.78 m s2 ; gL = 9.83 m s2 
K. AMÖMvgx Zi½ Kv‡K e‡j? 1 
L. mKj nvi‡gvwbKB Dcmyi wKš‘ mKj Dcmyi nvi‡gvwbK bq, 

e¨vL¨v Ki| 2 
M. ÔKÕ AÂ‡j †`vjKwUi Kvh©Kix ˆ`N©̈  wbY©q Ki| 3 
N. ÔLÕ AÂ‡j †`vjKwUi †`vjbKv‡ji cwieZ©b NU‡e wK? 

MvwYwZK we‡kølYmn hyw³ `vI| 4 
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  87bs cÖ‡kœi DËi   
 K  †Kv‡bv Avo ev `xNj Zi½ †Kv‡bv we¯Í…Z gva¨‡gi GK Í̄i n‡Z 
Ab¨¯Í‡i mÂvwjZ n‡q µgvMZ mvg‡bi w`‡K AMÖmi n‡Z _vK‡j 
†mB Zi½‡K AMÖMvgx Zi½ e‡j|  

 L  g~j my‡ii K¤úv‡¼i †h‡Kv‡bv ¸wYZK K¤úv¼wewkó myi‡K 

Dcmyi e‡j| hw` g~j my‡ii K¤úv¼ n nq Z‡e 0.5n, n, 
3
2 n, 2n, 

5
2 

n, 3n BZ¨vw` K¤úv‡¼i kã¸‡jv n Gi Dcmyi| 
wKš‘ †h mg¯Í Dcmy‡ii K¤úv¼ g~j my‡ii mij ¸wYZK Zv‡`i 
mg‡gj ev nvi‡gvwbK ejv nq| †hgb Dcmy‡ii D`vni‡Y n, 2n, 

3n BZ¨vw` nvi‡gvwbK Ges G¸‡jv DcmyiI e‡U| AZGe mKj 

nvi‡gvwbK Dcmyi| wKš‘ msÁv Abymv‡i 0.5n, 
3
2 n, 

5
2 n 3n BZ¨vw` 

Dcmyi¸‡jv wKš‘ nvi‡gvwbK bq| AZGe, mKj Dcmyi nvi‡gvwbK 
bq| 

 M  awi, ÔKÕ AÂ‡j †`vjKwUi Kvh©Kix ˆ`N©̈  L| 
DÏxcK n‡Z cvB, 
 ch©vqKvj, T = 2s 

 AwfKl©R Z¡iY, gK = 9.78 ms2 

Avgiv Rvwb, 

 T = 2 
L
gK

 

ev, T2 = 42 
L
gK

 

ev, L = 
T2 gK

42  = 
22 s2  9.78 ms2

4  (3.1416)2  = 0.991 m 

myZivs ÔKÕ AÂ‡j †`vjKwUi Kvh©Kix ˆ`N©̈  0.991 m. 

 N  ÔMÕ bs n‡Z cvB, †`vj‡Ki Kvh©Kix ˆ`N©̈ , L = 0.991 m  

DÏxcK Abymv‡i, AwfKl©R Z¡iY, gL = 9.83 ms2 

awi, ÔLÕ AÂ‡j †`vjKwUi †`vjbKvj TL 
Avgiv Rvwb, 

 TL = 2  
L
gL

 

  = 2  3.1416  
0.991 m

9.83 ms2 

  = 6.2832  0.3175 s  

 TL = 1.995 s 

ÔKÕ AÂ‡j †`vjKwUi †`vjbKvj, T = 2s 

 †`vjbKv‡ji cwieZ©b = 2s  1.995 s 

 = 0.005 s 

AZGe, Dc‡ii MvwYwZK we‡kølY n‡Z ejv hvq ÔLÕ AÂ‡j 
†`vjKwUi †`vjbKvj 0.005 s n«vm cv‡e| 

cÖkœ 88  h‡kvi †evW© 2015   cÖkœ 5 

gwZb GKw`b GKwU †m‡KÛ †`vjK‡K cvnv‡oi cv`‡`‡k wb‡q 
†M‡j mwVK mgq cvq wKš‘ cvnv‡oi P‚ovq wb‡q wM‡q †m jÿ Kij 
†h †`vjKwU NÈvq 30 †m‡KÛ mgq nvivq| 
[c„w_exi e¨vmva©, R = 6400 km, AwfKl©R Z¡iY g = 9.8 m/s2] 

K. mij Qw›`Z MwZ Kx? 1 
L. GKwU w¯úÖs Gi w¯úÖs aªæeK 2.5 N/m ej‡Z Kx eyS? 2 
M. cvnv‡oi P‚ovq mij †`vj‡Ki †`vjbKvj †ei Ki| 3 
N. DÏxc‡Ki Z‡_¨i wfwË‡Z cvnv‡oi D”PZv wbY©q Kiv m¤¢e 

wKbv MvwYwZKfv‡e e¨vL¨v `vI| 4 

  88bs cÖ‡kœi DËi   

 K  hw` †Kv‡bv e¯‘i Z¡iY GKwU wbw ©̀ó we› ỳ †_‡K Gi mi‡Yi 
mgvbycvwZK Ges me©̀ v H we› ỳ AwfgyLx nq, Zvn‡j e ‘̄i G MwZB 
mij Qw›`Z MwZ| 

 L  GKwU w¯úÖs Gi w¯úÖs aªæeK 2.5 N/m ej‡Z eySvq H w¯úÖs Gi 
gy³ cÖv‡šÍi 1 m miY NUv‡Z w¯úÖs Gi Ici 2.5 N ej cÖ‡qvM 
Ki‡Z n‡e| 

 M  †m‡KÛ †`vj‡Ki †`vjbKvj, T = 2 s 

A_©vr, †`vjKwU 3600 s ev 1 NÈvq 1800 wU †`vjb m¤úbœ K‡i| 
cvnv‡oi Dci †bIqvq †`vjKwU 30 s nvivq| 
A_©vr 1800 wU c~Y© †`vjb m¤úbœ K‡i (3600 + 30) s ev 3630 s G 
 †`vjKwUi GKwU c~Y© †`vjb w`‡Z cÖ‡qvRbxq mgq, 

 T = 
3630
1800 s 

  = 2.0167 s 

AZGe, cvnv‡oi P‚ovq mij‡`vj‡Ki †`vjbKvj 2.0167 s| 

 N  GLv‡b, cvnv‡oi D”PZv h, c„w_exi e¨vmva© R Ges c„w_exi 
fi M, cvnv‡oi cv`‡`‡k Ges cvnv‡oi kx‡l© AwfKl©R Z¡iY 
h_vµ‡g g I g n‡j, 
Avgiv Rvwb, 

 g = 
GM
R2  

Ges g = 
GM

(R + h)2 

 
g
g = 

(R + h)2

R2  = 



1 + 

h
R

2

 

 h = 





 
g
g

1
2  1  R 

Avevi, cvnv‡oi cv`‡`‡k †`vj‡Ki †`vjbKvj T Ges cvnv‡oi 
kx‡l© †`vjbKvj T n‡j, 

 
T2

T2  = 
g
g  

ev, T
T = 

g
g 

 h =  
T
T  1  R 

  = 



2.0167 s

2 s   1   6.4  106 m 

  = 53.44  103 m 
  = 53.44 km 

myZivs DÏxc‡K cÖ̀ Ë Z‡_¨i mvnv‡h¨B cvnv‡oi D”PZv wbY©q m¤¢e| 
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cÖkœ 81  ivRkvnx †evW© 2021  cÖkœ 8 
GKRb AvenvIqvwe` ˆ`wbK cÖwZ‡e`‡bi Rb¨ wb‡Pi DcvË¸‡jv 
msMÖn Ki‡jb : 

¯’vb 
ï®‹ evj¦ 

_v‡g©vwgUv‡ii cvV 
wm³ evj¦ 

_v‡g©vwgUv‡ii cvV 
evqyi ZvcgvÎvq 

†MøBmv‡ii Drcv`K 
XvKv 28.6 C 20 C 1.664 

w`bvRcyi 32.5 C 22 C 1.625 

[14 C, 16 C, 28 C, 30 C, 32 C Ges 34 C ZvcgvÎvq 
m¤ú„³ Rjxq ev®úPvc h_vµ‡g 11.99, 13.63, 28.35, 31.83, 

35.66 Ges 39.90 mm Hg] 

K. Pvj©‡mi m~ÎwU wee„Z Ki| 1 
L. ÁAv`k© M¨vm GKwU KíbvgvÎÓ e¨vL¨v Ki| 2 
M. H w`‡b XvKvi wkwkiv¼ wbY©q Ki| 3 
N. Dc‡iv³ Z‡_¨i wfwË‡Z †Kv‡bv e¨w³ †Kv_vq AwaKZi 

¯ŵ¯Í‡eva Ki‡eb? we‡kølY Ki| 4 

  81bs cÖ‡kœi DËi   
 K  Pvj©‡mi m~ÎwU n‡jv w ’̄i Pv‡c †Kv‡bv wbw ©̀ó f‡ii M¨v‡mi 
AvqZb 0 C n‡Z cÖwZ wWwMÖ †mjwmqvm ZvcgvÎv cwieZ©‡bi Rb¨ 

0 C Gi AvqZ‡bi 1
273 ¸Y cwiewZ©Z nq| 

 L  Avgiv Rvwb †h mKj M¨vm e‡qj I Pvj©‡mi m~Î Z_v M¨v‡mi 
MwZZ‡Ë¡i ¯̂xKvh©̧ ‡jv †g‡b P‡j †m mKj M¨vmB Av`k© M¨vm| 
wKš‘ M¨v‡mi MwZZ‡Ë¡i ¯x̂Kvh© Abymv‡i M¨v‡mi AYy¸‡jvi g‡a¨ 
†Kv‡bv AvšÍtAvYweK AvKl©Y †bB| wKš‘ Avgiv †`L‡Z cvB wb¤œ 
ZvcgvÎvi M¨vm Zijxf‚Z nq A_©vr M¨v‡mi AYy¸‡jvi g‡a¨ 
AvšÍtAvYweK AvKl©Y Av‡Q| Aciw`‡K M¨v‡mi MwZZ‡Ë¡i ¯x̂Kv‡h© 
ejv Av‡Q, cv‡Îi AvqZ‡bi Zzjbvq M¨v‡mi wbR¯ ̂AvqZb bMb¨ 
e‡j M¨v‡mi wbR¯ ̂AvqZb ev` †`Iqv hvq A_©vr Av`k© M¨v‡mi 
wbR¯ ̂ AvqZb k~b¨ aiv n‡q‡Q hv KvíwbK| AZGe ejv hvq, 
ÁAv`k© M¨vm GKwU KíbvgvÎ|Ó 

 M  GLv‡b, DÏxcK n‡Z XvKvi †ÿ‡Î, 
 ï®‹ ev‡j¦i ZvcgvÎv, 1 = 28.6 C 

 wm³ ev‡j¦i ZvcgvÎv, 2 = 20 C 

 †MøBmv‡ii Drcv`K, G = 1.664  

 XvKvi wkwkiv¼,  = ? 

Avgiv Rvwb,  
  = 1  G (1  2) 
ev,  = 28.6 C  1.664  (28.6 C  20 C) 

  = 14.3 C 
AZGe, DÏxcK Abymv‡i H w`b XvKvi wkwkiv¼ 14.3 C. 

 N  ÔMÕ n‡Z cvB, XvKvi wkwkiv¼ =14.3 C 

w`bvRcy‡ii wkwkiv¼,  = 1  G (1  2) 
ev,  = 32.5 C  1.625  (32.5 C  22 C) 

 1 = 15.44 C 

GLb, 14 C †_‡K 16 C ZvcgvÎvi g‡a¨ 2 C Gi Rb¨ m¤ú„³ 
ev®úPv‡c cwieZ©b = (13.63  11.99) mm Hg  

  = 1.64 mm Hg 

 (14.3  14) C = 0.3 C ZvcgvÎvi cwieZ©‡b m¤ú„³ 

ev®úPv‡c cwieZ©b = 
1.64 mm Hg  0.3

2  = 0.246 mm Hg 

(16  15.44) C = 0.56 C ZvcgvÎvi cwieZ©‡b m¤ú„³ ev®úPv‡c 

cwieZ©b = 
1.64 mm Hg  0.56

2  = 0.46 mm Hg 

 XvKvq wkwkiv‡¼ m¤ú„³ ev®úPvc,  
 f = (11.99 + 0.246) mm Hg 
  = 12.236 mm Hg 

w`bvRcy‡i wkwkiv‡¼ m¤ú„³ ev®úPvc, 
 f = (13.63  0.46) mm Hg 
  = 13.17 mm Hg 

28 C †_‡K 30 C ZvcgvÎvi g‡a¨ 2 C ZvcgvÎvi `iæb m¤ú„³ 
ev®úPv‡c cwieZ©b = (31.83  28.35) mm Hg  

  = 3.48 mm Hg 

 (28.6  28) C = 0.6 C ZvcgvÎv cwieZ©‡bi `iæb m¤ú„³ 

ev®úPv‡c cwieZ©b = 
3.48 mm Hg  0.6

2  = 1.04 mm Hg 

 XvKvq evqyi ZvcgvÎvq m¤ú„³ ev®úPvc 
 F = (28.35 + 1.04) mm Hg 
  = 29.4 mm Hg 

Avevi, 32 C †_‡K 34 C ZvcgvÎvi g‡a¨ 2 C ZvcgvÎv 
cwieZ©‡bi `iæb m¤ú„³ ev®úPv‡c cwieZ©b 
 = (39.90  35.66) mm Hg  
 = 4.24 mm Hg 

 (32.5  32) C = 0.5 C ZvcgvÎv cwieZ©‡bi `iæb m¤ú„³ 

ev®úPv‡c cwieZ©b = 
4.24 mm Hg  0.5

2  = 1.06 mm Hg 

 w`bvRcy‡i evqyi ZvcgvÎvq m¤ú„³ ev®úPvc, 
 F = (35.66 + 1.06) mm Hg 
  = 36.72 mm Hg 

 XvKvq Av‡cwÿK Av ª̀©Zv, 

 R = 
f
F  100% 

ev, R = 
12.236 mm Hg
29.4 mm Hg   100% 

 R = 41.62% 

w`bvRcy‡i Av‡cwÿK Av ª̀©Zv, 

 R = 
f
F  100% 

  = 
13.17 mm Hg
36.72 mm Hg  100% 

  = 35.87% 

Dc‡ii MvwYwZK we‡kølY n‡Z R < R A_©vr w`bvRcy‡i Av‡cwÿK 
Av`ª©Zv XvKv n‡Z Kg| d‡j w`bvRcy‡i †Kv‡bv e¨w³ AwaKZi 
¯ŵ¯Í‡eva Ki‡eb| 
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cÖkœ 82  Kzwgjøv †evW© 2021   cÖkœ 5 

GKwU nvmcvZvj KZ…©cÿ memgq †ivMx‡`i †Kwe‡bi Av‡cwÿK 
Av`ª©Zv 46% Gi Kg ivLvi †Póv K‡i| wKš‘ GKw`b Zv‡`i Gwm 
wbqš¿Y BDwbU wVKg‡Zv KvR KiwQj bv| KZ…©cÿ jÿ Ki‡jv †h 
Zv‡`i nvmcvZv‡j ï®‹ I wm³ evj¦ nvB‡MÖvwgUv‡ii cvV w`‡”Q 
h_vµ‡g 23 C Ges 15.8 C, †MøBmvi Drcv`K 23 C G 1.74; 

10 C; 11 C Ges 23 C G m¤ú„³ ev®úPvc h_vµ‡g 9.2 mm, 

9.865 mm Ges 21.105 mm Hg. 
K. cig k~b¨ ZvcgvÎv Kv‡K e‡j? 1 
L. kx‡Zi mKv‡j wkwki †`Lv hvq †Kb? e¨vL¨v Ki| 2 
M. H w`‡bi wkwkiv¼ wbY©q Ki| 3 
N. nvmcvZvj KZ…©cÿ Av‡cwÿK Av ª̀©Zv wb‡q H w`b †Kv‡bv 

msK‡U c‡owQj wK-bv? MvwYwZK e¨vL¨v `vI| 4 

  82bs cÖ‡kœi DËi   
 K  †h ZvcgvÎvq M¨v‡mi AvqZb I Pvc k~b¨ nq, hvi wb‡P 
†Kv‡bv ZvcgvÎv _vKv m¤¢e bq †m me©wb¤œ Kíbv‡hvM¨ ZvcgvÎv‡K 
cigk~b¨ ZvcgvÎv e‡j| 

 L  kxZKv‡j w`‡bi †ejvq m~‡h©i DËv‡c f‚-msjMœ evqy DËß 
_v‡K| d‡j evqy Rjxqev®ú w`‡b Am¤ú„³ _v‡K| iv‡Z H evqy 
Zvc wewKiY K‡i kxZj nq Ges Rjxq ev®ú Øviv cÖvq m¤ú„³ 
n‡q Av‡m| GgZve¯’vq f‚-msjMœ Zvc Kzcwievnx, wKš‘ DËg Zvc 
wewKiK †hgb Nvm, Mv‡Qi cvZv BZ¨vw` AwZwi³ Zvc wewKiY 
K‡i kxZj n‡q c‡o| hLb Gme kxZj e ‘̄i ms¯ú‡k© Vvøv evqy 
Av‡m ZLb G‡`i ZvcgvÎv wkwkiv‡¼i wb‡P †b‡g hvq| GRb¨ 
kx‡Zi mKv‡j wkwki c‡o| 

 M  GLv‡b, ï®‹ ev‡j¦i ZvcgvÎv, 1 = 23 C 

 wm³ ev‡j¦i ZvcgvÎv, 2 = 15.8 C 

 †MøBmv‡ii Drcv`K, G = 1.74 

 wkwkiv¼,  = ? 

Avgiv Rvwb,  = 1  G (1  2) 
 = 23 C  1.74  (23  C  15.8 C) = 10.47 C 
AZGe, DÏxc‡K D‡jøwLZ w`‡bi wkwkiv¼ 10.47 C. 

 N  ÔMÕ n‡Z cvB, wkwkiv¼ 10.47 C 

DÏxcK n‡Z, 11 C I 10 C Gi g‡a¨ 1 C ZvcgvÎv cwieZ©‡b 
m¤ú„³ Pv®úPv‡c cwieZ©b 
 = (9.865  9.2) mm Hg = 0.665 mm Hg 
 10.47 C  10 C = 0.47 C ZvcgvÎv cwieZ©‡b m¤ú„³ 
ev®úPv‡c cwieZ©b = (0.47  0.665) mm Hg = 0.313 mm Hg 

 wkwkiv‡¼ m¤ú„³ ev®úPvc, f  = (9.2 + 0.313) mm Hg 
  = 9.513 mm Hg 
 Av‡cwÿK Av ª̀©Zv, 

 R = 
f
F  100% 

GLv‡b, 23 C ZvcgvÎvq m¤ú„³ 
ev®úPvc, F = 21.105 mm Hg 

ev, R = 
9.513 mm Hg
21.105 mm Hg  100% = 45% 

Dc‡iv³ MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q R < 46% 

AZGe, nvmcvZvj KZ…©cÿ Av‡cwÿK Av ª̀©Zv wb‡q H w`b msK‡U 
c‡owb| 

cÖkœ 83  PÆMÖvg †evW© 2021  cÖkœ 8 

Av`ª©ZvgvcK h‡š¿i cvV 

¯’vb ï®‹ evj¦ wm³ evj¦ 
evqyi ZvcgvÎvq 

†MøvBmv‡ii Drcv`K 
wm‡jU 32 C 25 C 1.63 

KzqvKvUv 33 C 27 C 1.62 

20 C, 22 C, 24 C, 32 C Ges 34 C ZvcgvÎvq m¤ú„³ 
Rjxqev®ú Pvc h_vµ‡g 17.54 mm, 19.83 mm, 22.38 mm, 

35.66 mm Ges 39.90 mm cvi` Pvc| 
K. wkwkiv¼ Kx? 1 
L. †Kv‡bv ¯’v‡bi Av‡cwÿK Av ª̀©Zv 72% ej‡Z Kx eySvq? 2 
M. DÏxc‡K DwjøwLZ w`‡b wm‡j‡Ui wkwkiv¼ wbY©q Ki| 3 
N. D³ w`‡b †eov‡bvi Rb¨ †Kvb ¯’vbwU‡K AMÖvwaKvi †`Iqv 

DwPZ? MvwYwZK we‡kølY Ki| 4 

  83bs cÖ‡kœi DËi   
 K  †h ZvcgvÎvq GKwU wbw`©ó AvqZ‡bi evqy Zvi †fZ‡ii Rjxq 
ev®ú Øviv m¤ú„³ nq ZvB H evqyi wkwkiv¼| 

 L  †Kv‡bv ’̄v‡bi Av‡cwÿK Av ª̀©Zv 72% ej‡Z Avgiv eywS 
i. evqyi ZvcgvÎvq GKwU wbw ©̀ó AvqZ‡bi H evqy‡K m¤ú„³ 

Ki‡Z †h cwigvY Rjxq ev‡®úi cÖ‡qvRb Zvi kZKiv 72 
fvM Rjxq ev®ú evqy‡Z Av‡Q| 

ii. evqyi ZvcgvÎv H evqy‡Z Dcw¯’Z Rjxq ev‡®úi Pvc GKB 
ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pv‡ci 100 fv‡Mi 72 fvM 

A_©vr 72
100 Ask| 

iii. H evqyi wkwkiv‡¼ m¤ú„³ Rjxq ev‡®úi Pvc evqyi ZvcgvÎvq 
m¤ú„³ Rjxq ev‡®úi Pv‡ci 100 fv‡Mi 72 fvM| 

 M  GLv‡b, wm‡j‡Ui †ÿ‡Î ï®‹ ev‡j¦i ZvcgvÎv, 1 = 32 C 

 wm³ ev‡j¦i ZvcgvÎv, 2 = 25 C 

 evqyi ZvcgvÎvq †MøBmv‡ii Drcv`K, G = 1.63 

 wkwkiv¼,  = ? 

Avgiv Rvwb,  = 1  G (1  2) 
 = 32 C  1.63  (32  C  25 C) = 20.59 C 
AZGe, DÏxcK Abymv‡i D‡jøwLZ w`‡b wm‡j‡Ui wkwkiv¼ 20.59 C. 

 N  ÔMÕ n‡Z cvB, wm‡j‡Ui wkwkiv¼ 20.59 C. 
GLv‡b, KzqvKvUvq ï®‹ ev‡j¦i ZvcgvÎv, 1 = 33 C 

 wm³ ev‡j¦i ZvcgvÎv 2 = 27 C 

 33 C ZvcgvÎvq †MøBmv‡ii Drcv`K, G = 1.62 

KzqvKvUvq wkwkiv¼,  = 1  G (1  2) 
 = 33 C  1.62  (33 C  27 C) 
 = 23.28 C 
GLb, DÏxc‡K cÖ̀ Ë DcvË Abymv‡i 20 C †_‡K 22 C Gi g‡a¨ 
2 C ZvcgvÎvi Rb¨ m¤ú„³ ev®úPv‡c cwieZ©b 
 = (19.83  17.54) mm Hg 
 = 2.29 mm Hg 
 0.59 C ZvcgvÎvi cwieZ©‡b m¤ú„³ ev®úPv‡c cwieZ©b 

 = 
2.29 mm Hg  0.59

2  = 0.68 mm Hg 
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 wm‡j‡U wkwkiv‡¼ m¤ú„³ Rjxq ev®úPvc, 
 f = 17.54 mm Hg + 0.68 mm Hg 
  = 18.22 mm Hg 
wm‡j‡U evqyi ZvcgvÎvq m¤ú„³ ev®úPvc, F = 35.66 mm Hg 

 wm‡j‡U Av‡cwÿK Av ª̀©Zv, 

 R = 
f
F  100% = 

18.22 mm Hg
35.66 mm Hg  100% = 51% 

DÏxcK n‡Z, 22 C †_‡K 24 C ZvcgvÎvi g‡a¨ 2 C 
ZvcgvÎvi Rb¨ m¤ú„³ ev®úPv‡c cwieZ©b 
 = (22.38  19.83) mm Hg 
 = 2.55 mm Hg 
 (24  23.28) C = 0.72 C ZvcgvÎvi cwieZ©‡bi Rb¨ m¤ú„³ 

ev®úPv‡c cwieZ©b = 
2.55 mm Hg  0.72

2  = 0.918 mm Hg 

 KzqvKvUvq wkwkiv‡¼ m¤ú„³ ev®úPvc, 
 f = (22.38  0.918) mm Hg 
  = 21.46 mm Hg 
Avevi, 32 C †_‡K 34 C ZvcgvÎvi g‡a¨ 2 C ZvcgvÎvi Rb¨ 
m¤ú„³ ev®úPv‡c cwieZ©b 
 = (39.90  35.66) mm Hg  
 = 4.24 mm Hg 
 1 C ZvcgvÎvi Rb¨ m¤ú„³ ev®úPv‡c cwieZ©b 

 = 
4.24 mm Hg

2  = 2.12 mm Hg 

 KzqvKvUvq evqyi ZvcgvÎvq m¤ú„³ ev®úPvc, 
 F = (35.66 + 2.12) mm Hg = 37.78 mm Hg 
 KzqvKvUvq Av‡cwÿK Av ª̀©Zv, 

 R = 
f
F  100% = 

21.46 mm Hg
37.78 mm Hg  100% = 56.8 % 

Dc‡ii MvwYwZK we‡kølY n‡Z †`Lv hvq, R < R A_©vr wm‡j‡U 
Av‡cwÿK Av ª̀©Zv KzqvKvUv A‡cÿv Kg| d‡j wm‡j‡U A‡cÿvK…Z 
†ewk ¯ŵ¯Í‡eva n‡e| AZGe, D³ w`‡b †eov‡bvi Rb¨ wm‡jU‡K 
AMÖvwaKvi †`Iqv DwPZ| 

cÖkœ 84  ewikvj †evW© 2021  cÖkœ 7 

†Kv‡bv GKw`b XvKv I Kzwgjøvi ZvcgvÎv h_vµ‡g 24 C I 26 C 
Ges wkwkiv¼ h_vµ‡g 15.8 C I 20 C| 15 C, 16 C, 20 C, 

24 C I 26 C ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc h_vµ‡g 
12.81, 13.63, 17.54, 22.38 I 25.21 mm Hg Ges 24 C 
ZvcgvÎvq †Møwmqvi Gi Drcv`K 1.72. 
K. cÖgvY Pvc Kx? 1 
L. †gvjvi M¨vm aªæeK 8.31 J mole1 K1 ej‡Z Kx eyS? 2 
M. DwjøwLZ w`‡b XvKvq iwÿZ ï®‹ I wm³ evj¦ Av‡cwÿK 

Av`ª©ZvgvcK h‡š¿i wm³ evj¦ _v‡g©vwgUv‡ii ZvcgvÎv KZ 
wQj? 3 

N. DÏxc‡K DwjøwLZ ¯’vb ỳwUi g‡a¨ †Kv_vq †ewk ¯ŵ¯Í‡eva 
n‡e MvwYwZKfv‡e Av ª̀©Zv we‡køl‡Yi gva¨‡g gZvgZ `vI| 4 

  84bs cÖ‡kœi DËi   
 K  mgy`ª c„‡ô 45 Aÿvs‡k 0 C ev 273.16 K ZvcgvÎvq 
Djø¤f̂v‡e Aew¯’Z 760 mm D”PZvwewkó ï®‹ I weï× cvi`¯Í¤¢ †h 
Pvc †`q ZvB cÖgvY Pvc| 

 L  †gvjvi M¨vm aªæeK 8.31 J mol1 K1 ej‡Z eywS, 1 mole 
†Kv‡bv M¨v‡mi ZvcgvÎv 1 K e„w× Ki‡Z 8.31 J KvR m¤úbœ Ki‡Z 
nq| 

 M  GLv‡b, ï®‹ evj¦ _v‡g©vwgUv‡i ZvcgvÎv, 1 = 24 C 

 XvKvq wkwkiv¼,  = 15.8 C 

 †Møwmqv‡ii aªæeK, G = 1.72 

 wm³ ev‡j¦i ZvcgvÎv, 2 = ? 

Avgiv Rvwb, 
  = 1  G (1  2) 
ev, G (1  2) = 1   

 2 = 1  
1  

G  = 24 C  
24 C  15.8 C

1.72  = 19.23 C 

AZGe, DÏxcK Abymv‡i D‡jøwLZ w`‡b wm³ evj¦ _v‡g©vwgUv‡ii 
ZvcgvÎv 19.23 C. 

 N  XvKvi †ÿ‡Î : 
15 C †_‡K 16 C ZvcgvÎvi g‡a¨ 1 C ZvcgvÎvi Rb¨ m¤ú„³ 
ev®úPv‡ci cwieZ©b = (13.63  12.81) mm Hg  
  = 0.82 mm Hg 
 0.8 C ZvcgvÎvi Rb¨ m¤ú„³ ev®úPv‡c cwieZ©b 
 = 0.82 mm Hg  0.8 = 0.656 mm Hg 
XvKvq wkwkiv‡¼ m¤ú„³ Rjxq ev®úPvc, 
 f = (12.81 + 0.656) mm Hg = 13.47 mm Hg 
XvKvq evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc,  
 F = 22.38 mm Hg 
 XvKvq Av‡cwÿK Av ª̀©Zv, 

 R = 
f
F  100% = 

13.47 mm Hg
22.38 mm Hg  100% 

 R = 60.17% 
Kzwgjøvi †ÿ‡Î : 
GLv‡b, DÏxcK n‡Z evqyi ZvcgvÎvq m¤ú„³ ev®úPvc, 
 F = 25.21 mm Hg 
wkwkiv‡¼ m¤ú„³ ev®úPvc, f = 17.54 mm Hg 

 Kzwgjøvq Av‡cwÿK Av ª̀©Zv, 

 R = 
f
F  100% = 

17.54
25.21  100%  

  = 69.58% 
Dc‡ii MvwYwZK we‡køl‡Y †`Lv hv‡”Q R < R A_©vr XvKvq 
Av‡cwÿK Av ª̀©Zv Kzwgjøvq Av‡cwÿK Av ª̀©Zv A‡cÿv Kg| AZGe 
XvKvq A‡cÿvK…Z †ewk ¯̂w¯Í‡eva n‡e| 

cÖkœ 85  gqgbwmsn †evW© 2021  cÖkœ 8 

GKw`b †Kv‡bv ’̄v‡b GKwU nvB‡MÖvwgUv‡i ï®‹ I Av ª̀© ev‡j¦i 
ZvcgvÎv h_vµ‡g 25 C I 19 C Ges wkwkiv¼ 14.77 C| 
15 C, 16 C Ges 25 C G m¤ú„³ Rjxq ev®úPvc h_vµ‡g 
17.54 mm Hg, 19.83 mm Hg Ges 25.21 mm Hg Pvc| 
K. Av`k© M¨vm Kv‡K e‡j? 1 
L. kxZKv‡j Mv‡qi Pvgov ï®‹ Abyfe nq †Kb? 2 
M. †MøBmv‡ii Drcv`K wbY©q Ki| 3 
N. H w`‡b Av‡cwÿK Av ª̀©Zv 20% K‡g †M‡j wkwkiv‡¼i 

Kxiƒc cwieZ©b n‡e Zv MvwYwZKfv‡e e¨vL¨v Ki| 4 
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  85bs cÖ‡kœi DËi   
 K  †h mKj M¨vm M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯x̂Kvh©mg~n †g‡b 
P‡j Ges mKj ZvcgvÎvq I Pv‡c e‡qj I Pvj©‡mi m~Î hyM¥fv‡e 
†g‡b P‡j Zv‡K Av`k© M¨vm e‡j| 

 L  kxZKv‡j evZv‡m Rjxq ev‡®úi cwigvY AZ¨šÍ Kg _v‡K| 
d‡j Mv‡qi Pvgovi †jvgKz‡c we`¨gvb cvwb Rjxq ev®ú n‡q 
evZv‡m wg‡k hvq| ZvB Pvgov ï®‹ n‡q hvq e‡j kxZKv‡j Mv‡qi 
Pvgov ï®‹ Abyfe nq| 

 M  Avgiv Rvwb, 
  = 1  G (1  2) 

ev, G = 
1  
1  2

  

ev, G = 
25 C  14.77 C

25 C  19 C  

 G = 1.705 

GLv‡b, 
ï®‹ ev‡j¦i ZvcgvÎv, 1 = 25 C  

Av`ª© ev‡j¦i ZvcgvÎv, 2 = 19 C 

wkwkiv¼,  = 14.77 C 
†MøBmv‡ii aªæeK, G = ? 

AZGe, DÏxcK Abymv‡i †MøBmv‡ii Drcv`K 1.705. 

 N  GLv‡b, evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc, 
 F1 = 25.21 mm Hg P 
awi, wkwkiv‡¼ m¤ú„³ Rjxq ev®úPvc f1 I H ’̄v‡bi Av‡cwÿK 
Av`ª©Zv R| 

 R = 
f1

F1
 

14 C, 15 C I 16 C ZvcgvÎv Lye KvQvKvwQ nIqvq a‡i wbB 
14 C †_‡K 15 C Gi g‡a¨ cÖwZ 1 C Gi Rb¨ m¤ú„³ Rjxq 
ev®úPv‡ci cwieZ©b I 15 C †_‡K 16 C Gi g‡a¨ cÖwZ 1 C G 
m¤ú„³ Rjxq ev®úPv‡ci cwieZ©b mgvb| 
1 C Gi Rb¨ m¤ú„³ ev®úPv‡c cwieZ©b 
 = (19.83  17.54) mm Hg P = 2.29 mm Hg P 
 (15  14.77) = 0.23 C Gi Rb¨ m¤ú„³ ev®úPv‡ci cwieZ©b 
 = 0.23  2.29 mm Hg P = 0.53 mm Hg P 
 14.77 C G m¤ú„³ ev®úPv‡c, 
 f1 = (17.54  0.53) mm Hg P = 17 mm Hg P 

 R = 
17 mm Hg P

25.21 mm Hg P  100% = 67.43% 

Av`ª©Zv 20% K‡g †M‡j Av ª̀©Zv ùvovq, R = (67.43  20) % 
 = 47.43% 
†m‡ÿ‡Î wkwkiv‡¼ m¤ú„³ ev®úvc f n‡j, 

 R = 
f
F1

  100% = 
47.43
100  = 

f
25.21 mm Hg P 

 f = 11.96 mm Hg P. 
A_©vr, Av‡cwÿK Av`ª©Zv 20% K‡g †M‡j H ¯’v‡bi Rjxq ev®ú 

 = 
f1  f

f1
  100% 

 = 
(17  11.96) mm Hg P

17 mm Hg P   100%  

 = 29.65 % K‡g hv‡e 

hvi A_©, H ¯’v‡b Dcw¯’Z Rjxq ev®ú Øviv H ’̄vb‡K m¤ú„³ 
Ki‡Z ZvcgvÎv AviI (15 C Gi †P‡q) Kgv‡Z n‡e| A_©vr 
wkwkiv¼ K‡g hv‡e| 
AZGe, DÏxc‡Ki H w`‡b Av‡cwÿK Av ª̀©Zv 20% K‡g †M‡j 
wkwkiv¼ AviI K‡g hv‡e| 

cÖkœ 86  ivRkvnx †evW© 2019  cÖkœ 8 

GKwU n«‡`i Zj‡`k I c„‡ôi cvwbi ZvcgvÎv h_vµ‡g 8 C I  
30 C| 2L AvqZbwewkó GKwU evqyc~Y© †ejyb n«‡`i Zj‡`k n‡Z 
†Q‡o †`qv n‡jv| †ejybwUi m‡e©v”P cÖmviY mÿgZv 15 L| n«‡`i 
c„‡ô evqygÐ‡ji Pvc 105 Nm2, n«‡`i MfxiZv 15 m Ges cvwbi 
NbZ¡ 1000 kg m3| 
K. Av`k© M¨vm Kv‡K e‡j? 1 
L. †evëRg¨vb aªæeK, k = 1.38  1023 J/K ej‡Z Kx †evSvq 

e¨vL¨v Ki| 2 
M. †ejy‡b Ave× evqyi AYymg~‡ni MwZkw³i cwieZ©b wbY©q Ki| 3 
N. †ejybwU n«‡`i c„‡ô G‡m we‡ùvwiZ nIqvi m¤¢vebv 

MvwYwZKfv‡e we‡kølY Ki| 4 

  86bs cÖ‡kœi DËi   
 K  †h mKj M¨vm M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯x̂Kvh©mg~n †g‡b 
P‡j Ges mKj ZvcgvÎvq I Pv‡c e‡qj I Pvj©‡mi m~Î hyM¥fv‡e 
†g‡b P‡j Zv‡K Av`k© M¨vm e‡j| 

 L  †evëRg¨vb aªæeK, k = 1.38  1023 J/K ej‡Z eySvq GKwU 
M¨vmxq AYyi ZvcgvÎv 1 K evov‡Z 1.38  1023 J KvR Ki‡Z 
nq| 

 M  GLv‡b, n«‡`i c„‡ô evqyi Pvc, P0 = 105 Pa 

 n«‡`i MfxiZv, h = 15 m 

 cvwbi NbZ¡,  = 1000 kg m3 
 n«‡`i Zj‡`‡k †ejy‡bi AvqZb, V = 2 L = 2  103 m3 
 Avw` ZvcgvÎv, T1 = 8 C = (273 + 8) K = 281 K 

 †kl ZvcgvÎv, T2 = 30 C = (273 + 30) K = 303 K 

cv‡Îi Zj‡`‡k Pvc, P = P0 + hg 

  = (105 + 15  1000  9.8) Pa 
  = 2.47  105 Pa 
GLb, M¨v‡mi †gvj msL¨v n n‡j, 
 PV = nRT1 

ev, n = 
PV
RT1

 = 
2.47  105  2  103

8.314  281
 = 0.2115 mol 

 myZivs †ejy‡b Ave× evqyi MwZkw³i cwieZ©b, 
 Ek = Ek2

  Ek1
 

  = 
3
2 nRT2  

3
2 nRT1 

  = 
3
2 nR (T2  T1) 

  = 
3
2  0.2115  8.314  (303  281)  

  = 58.03 J 
AZGe †ejy‡b Ave× evqyi AYymg~‡ni MwZkw³i cwieZ©b, 58.03 J. 

 N  GLv‡b, cvwbi NbZ¡,  = 1000 kg m3 

 n«v‡mi MfxiZv, h = 15 m 

 n«‡`i Zj‡`‡k AvqZb, V1 = 2L 

 n«‡`i Zj‡`‡k ZvcgvÎv, T1 = 281 K 

 n«‡`i c„‡ô ZvcgvÎv, T2 = 303 K 

 n«‡`i c„‡ô Pvc, P2 = 105 Nm2 
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n«‡`i Zj‡`‡k Pvc, 
 P1 = 105 + hg 
  = (105 + 15  1000  9.8) Pa 
  = 247000 Nm2 
GLb, n«‡`i c„‡ô †ejybwUi AvqZb V2 n‡j, 
Avgiv Rvwb, 

 P1V1

T1
 = 

P2V2

T2
 

ev, V2 = 
P1V1T2

P2T1
 = 

247000  2  303
105  281

 L 

 V2 = 5.33 L 
†h‡nZz, V2 < 15 L 

A_©vr, n«‡`i c„‡ô †ejybwUi AvqZb †ejy‡bi m‡e©v”P cÖmviY 
mÿgZv A‡cÿv Kg, †m‡nZz †ejybwU n«‡`i c„‡ô G‡m we‡ùvwiZ 
nIqvi m¤¢vebv †bB| 

cÖkœ 87  PÆMÖvg †evW© 2019  cÖkœ 8 

30 C ZvcgvÎvq Ges 2 atm Pv‡c GKwU †ejy‡bi g‡a¨ 24 g 
Aw·‡Rb M¨vm Av‡Q| GK †gŠj Aw·‡R‡bi fi 32 gm, 
Aciw`‡K †Kv‡bv GKwU cyKz‡ii Dcwi‡`‡k evqygÐ‡ji Pvc 1.5 

atm, cvwbi NbZ¡ 1050 kg m3 I MfxiZv 20 m Ges Ab¨ GKwU 
cyKz‡ii Dcwi‡`‡k evqygÐ‡ji Pvc 1.2 atm, cvwbi NbZ¡ 1000 kg 

m3 I MfxiZv 25 m [1 atm = 1.013  105 Pa, 

R = 8.314 J mol1 K1 Ges g = 9.8 m s2] 
K. m¤ú„³ ev®úPvc Kv‡K e‡j? 1 
L. wbw ©̀ó f‡ii M¨v‡mi NbZ¡ Zvi cig ZvcgvÎvi Dci 

wbf©ikxj e¨vL¨v Ki| 2 
M. DÏxc‡Ki †ejy‡bi M¨v‡mi AvqZb wbY©q Ki| 3 
N. DÏxc‡Ki †Kvb cyKz‡ii Zj‡`‡k M¨vm fwZ© †ejy‡bi 

AvqZb Kg n‡e? MvwYwZKfv‡e we‡kølY Ki| 4 

  87bs cÖ‡kœi DËi   
 K  †Kv‡bv wbw`©ó ZvcgvÎvq †Kv‡bv Ave× ’̄v‡bi ev®ú me©vwaK 
†h Pvc w`‡Z cv‡i Zv‡K m¤ú„³ ev®úPvc e‡j| 

 L  Av`k© M¨v‡mi †ÿ‡Î Avgiv Rvwb, 

 PV = nRT = 
m
M RT 

ev, P = 

M RT 

ev,  = 
PM
RT  

1
T 

A_©vr M¨v‡mi NbZ¡ cig ZvcgvÎvi e¨ Í̄vbycvwZK| hvi A_© cig 
ZvcgvÎv Kg‡j M¨v‡mi NbZ¡ e„w× cvq Ges cig ZvcgvÎv evo‡j 
M¨v‡mi NbZ¡ n«vm cvq| 
AZGe ejv hvq, wbw`©ó f‡ii M¨v‡mi NbZ¡ Zvi cig ZvcgvÎvi 
Dci wbf©ikxj| 

 M  GLv‡b, ZvcgvÎv, T = 30 C = 303 K 

 Pvc, P = 2 atm = 2  1.013  105 Pa = 202600 Pa 

 Aw·‡R‡bi †gvj msL¨v, n = 
24
32 mole = 0.75 mole 

 †gvjvi M¨vm aªæeK, R = 8.314 J mole1 K1 

Avgiv Rvwb, 
 PV = nRT 
ev, V = 

nRT
P  = 

0.75  8.314  303
202600  m3 

ev, V = 9.33  103 m3 = 9.33 L 
AZGe, DÏxc‡Ki †ejy‡bi M¨v‡mi AvqZb 9.33 L| 

 N  1g cyKz‡ii †ÿ‡Î, 
GLv‡b, h1 = 20 m 
 P1 = 1.5 atm = 151950 Pa 
 1 = 1050 kg m3 

 g = 9.8 m s2 
V1 = V (†ejy‡bi AvqZb) 
 P1V1 = P1V` 
ev, P1V1 = (P1 + h11g) V1 

ev, V1 = 
P1V1

P1 + h11g
 = 

151950  V
151950 + 20  1050  9.8

 m3 

 V1 = 0.425 Vm3 ...................... (i) 
2q cyKz‡ii †ÿ‡Î, 
GLv‡b, h2 = 25 m; P2 = 1000 kg m3 
 P2 = 1.2 atm = 121560 Pa 
 V2 = V (†ejy‡bi AvqZb) 
 P2V2 = P2V2 

ev, V2 = 
P2V2

P2
 = 

P2V2

P2 + h22g
 = 

121560  V
121560 + 25  1000  9.8

 m3 

 V2 = 0.332 V m3 ................................ (ii) 
(i)  (ii) K‡i cvB, 

 
V1
V2

 = 
0.425 V
0.332 V = 1.28 

 
V1
V2

 > 1     ev, V1 > V2 

AZGe, DÏxc‡Ki 2q cyKz‡ii Zj‡`‡k M¨vm fwZ© †ejy‡bi 
AvqZb Kg n‡e| 

cÖkœ 88  w`bvRcyi †evW© 2019  cÖkœ 7 

Kÿ ZvcgvÎvq wbw ©̀ó †Kv‡bv ¯’v‡b 0.6 m3 AvqZ‡bi GKwU 
wmwjÛv‡i 800 gm wg‡_b (CH4) M¨vm‡K 202650 Pa Pv‡c c~Y© Kiv 
n‡jv| wkÿK Zuvi QvÎ‡`i ej‡jb H ’̄v‡bi wkwkiv¼ 11.5 C Ges 
’̄vbwUi Av‡cwÿK Av ª̀©Zv 60% Gi Dci _vK‡jB e„wó nIqvi 

m¤¢vebv _v‡K| 11 C, 12 C, 19 C I 20 C G m¤ú„³ Rjxq 
ev®ú Pvc h_vµ‡g 9.84 mm(Hg), 10.52 mm(Hg), 16.46 mm(Hg) 
I 17.54 mm(Hg) cvIqv †Mj| wg‡_‡bi AvYweK fi 16 

gm/mole| 
K. k‡ãi ZxeªZv †j‡ej Kv‡K e‡j? 1 
L. cÖv‡mi MwZc‡_i m‡e©v”P we› ỳ‡Z MwZkw³ me©wb¤œ wK bv 

e¨vL¨v Ki| 2 
M. H ¯’v‡bi Kÿ ZvcgvÎv wbY©q Ki| 3 
N. DÏxc‡Ki ’̄v‡b e„wó nIqvi m¤¢vebv Av‡Q wK bv 

MvwYwZKfv‡e we‡køl‡Yi gva¨‡g Dc¯’vcb Ki| 4 

  88bs cÖ‡kœi DËi   
 K  †Kv‡bv k‡ãi ZxeªZv Ges cÖgvY ZxeªZvi Abycv‡Zi 
jMvwi`g‡K H k‡ãi ZxeªZv †j‡fj e‡j| 
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 L  Avgiv Rvwb, †h‡Kv‡bv gyn~‡Z© cÖv‡mi †eM, v = vx
2 + vy

2. 
GLv‡b, †e‡Mi Abyf‚wgK Dcvsk vx aªæeK Ges m‡e©v”P D”PZvq 
†e‡Mi Djø¤ ̂Dcvsk vy = 0 nq e‡j m‡e©v”P D”PZvq cÖv‡mi †eM v 

me©wb¤œ nq| d‡j MwZkw³, Ek = 
1
2 mv2 m~Îvbymv‡i m‡e©v”P 

D”PZvq cÖv‡mi MwZkw³ me©wb¤œ nq| 

 M  GLv‡b, AvqZb, V = 0.6 m3 

 Pvc, P = 202650 Pa 

 †gvjmsL¨v, n = 
800
16  mole = 50 mole 

 †gvjvi M¨vm aªæeK, R = 8.314 J mol1 K1 

 ZvcgvÎv, T = ? 
Avgiv Rvwb, 
 PV = nRT 

ev, T = 
PV
nR = 

202650  0.6
50  8.314

 K = 292.49 K 

 T = 19.49 C 
AZGe, H ¯’v‡bi Kÿ ZvcgvÎv 19.49 C| 

 N  ÔMÕ n‡Z cvB, H ¯’v‡bi ZvcgvÎv 19.49 C 

11 C †_‡K 12 C GB 1 C ZvcgvÎv cwieZ©‡bi Rb¨ Rjxq 
ev®úPv‡c cwieZ©b = (10.52  9.84) mmHg = 0.68 mmHg 
 0.5 C ZvcgvÎvi cwieZ©‡b Rjxq ev®úPv‡c cwieZ©b 
 = (0.68  0.5) mmHg 
 = 0.34 mmHg 
 wkwkiv¼ Z_v 11.5 C G Rjxq ev®úPvc, 
 f = 9.84 + 0.34 = 10.18 mmHg 
Abyiƒcfv‡e, 19 C †_‡K 20 C GB 1 C ZvcgvÎv cwieZ©‡b 
Rjxq ev®úPv‡c cwieZ©b  
 = (17.54  16.46) mmHg = 1.08 mmHg 
 0.49 C ZvcgvÎvi cwieZ©‡b Rjxq ev®úPv‡c cwieZ©b 
 = (1.08  0.49) mmHg = 0.5292 mmHg 
 H ’̄v‡b evqyi ZvcgvÎvq Rjxq ev®úPvc, 
 F = (16.46 + 0.5292) mmHg 
  = 16.9892 mmHg 
 H ¯’v‡b Av‡cwÿK Av ª̀©Zv, 

 R = 
f
F  100% = 

10.18
16.9892  100% = 59.92% 

†h‡nZz, H ¯’v‡bi Av‡cwÿK Av ª̀©Zv 60% A‡cÿv Kg| AZGe, 
DÏxc‡Ki ’̄v‡b e„wó nIqvi m¤¢vebv †bB| 

cÖkœ 89  h‡kvi †evW© 2017  cÖkœ 8 

GKRb QvÎ cixÿvMv‡i w¯’i Pv‡c cÖgvY ZvcgvÎvi wKQz cwigvY 
O2 M¨v‡mi ZvcgvÎv e„w× Kivq M¨v‡mi AvqZb wØ¸Y n‡jv| G‡Z 
Zvi eÜy gšÍe¨ Kij cix ÿvaxb M¨v‡mi AYy¸‡jvi Mo eM©‡eMI 
wØ¸Y n‡e| 
K. e‡ji NvZ Kv‡K e‡j? 1 
L. GKwU fvix w ’̄i e¯‘ I nvév MwZkxj e ‘̄i w ’̄wZ¯’vcK 

msN‡l© Zv‡`i †e‡Mi cwieZ©b e¨vL¨v Ki|  2 
M. P‚ovšÍ ZvcgvÎv wbY©q Ki| 3 
N. MvwYwZK we‡køl‡Yi gva¨‡g Zvi eÜyi gšÍ‡e¨i h_v_©Zv 

hvPvB Ki| 4 

  89bs cÖ‡kœi DËi   
 K  †Kv‡bv e ‘̄i Dci cÖhy³ ej Ges e‡ji wµqvKv‡ji ¸Ydj‡K 
e‡ji NvZ e‡j| 

 L  †h msN‡l© ỳwU e ‘̄i msN‡l©i Av‡M I c‡i †gvU kw³ GKB 
_v‡K Zv‡K w ’̄wZ¯’vcK msNl© e‡j| 
awi, m1 I m2 f‡ii ỳwU e¯‘ KYv GKB mij‡iLv eivei GKB 
w`‡K h_vµ‡g u1 I u2 †e‡M P‡j w¯’wZ¯’vcK msNl© NUvj Ges 
msN‡l©i ci h_vµ‡g v1 I v2 †e‡M GKB mij‡iLv eivei GKB 
w`‡K Pj‡Z jvMj| 
fi‡eM m~Îvbymv‡i, 
 m1 (u1  v1) = m2 (v2  u2) ..................... (i) 
Ges m1 (u1

2  v1
2) = m2 (u2

2  v2
2) ............... (ii) 

G‡ÿ‡Î, m1 > m2 Ges u1 = 0 

ZvB, m2  m1   m1 Ges m1 + m2  m2 

mgxKiY (i) I (ii) n‡Z cvB, v2   u2 Ges v1 = 0 
myZivs GKwU fvix w ’̄i e ‘̄ Ges nvév MwZkxj e ‘̄i g‡a¨ 
w¯’wZ¯’vcK msNl© n‡j msN‡l©i c‡i fvix e ‘̄wU w¯’iB _vK‡e Ges 
nvév e ‘̄wU Zvi cÖv_wgK †eM wb‡q wecixZ w`‡K Qy‡U hv‡e| 

 M  DÏxcK n‡Z cvB, Avw` AvqZb = V1 

 P‚ovšÍ AvqZb, V2 = 2 V1 

 Avw` ZvcgvÎv, T1 = 273 K [cÖgvY ZvcgvÎv] 
 P‚ovšÍ ZvcgvÎv, T2 = ? 

Avgiv Rvwb, 

 V1

T1
 = 

V2

T2
 

ev, T2 = 
V2

V1
  T1 = 

2V1

V1
  273 K = 546 K 

AZGe, P‚ovšÍ ZvcgvÎv 546 K| 

 N  †`Iqv Av‡Q, Avw` ZvcgvÎv, T1 = 273 K 

O2 Gi AvYweK fi, M = 32 gm = 32  103 kg 

mve©Rbxb M¨vm aªæeK, R = 8.316 Jk1 mol1 

Avgiv Rvwb, O2 M¨v‡mi Mo eM©‡eM, 

 C1
2 = 



3R T1

M

2

 

  = 



3  8.314  273

32  103

2

 ms1 

 = (461.34)2 ms1 = 212834.595 ms1 
Avevi, ZvcgvÎv e„w× Kiv n‡j, P‚ovšÍ ZvcgvÎv, T2 = 546 K 

Avgiv Rvwb, O2 M¨v‡mi Mo eM© †eM, 

 C2
2 = 



3 RT2

M

2

 

  = 



3  8.316  546

32  103

2

 m s1 

  = (652.44)2 m s1 = 425677.95 m s1 

GLv‡b, C2
2

C1
2 = 

425677.95 m s1

212834.595 m s1 = 2 

ev, C2
2 = 2 C1

2 

AZGe, Dc‡ii MvwYwZK we‡kølY †_‡K †`Lv hvq †h, eÜyi 
gšÍe¨wU mwVK| 
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cÖkœ 90  Kzwgjøv †evW© 2017   cÖkœ 6 

wb‡Pi MÖvd ỳwU jÿ Ki : 

 

15
 k

Pa
 

P

V
V1

T1 = 305 K

X-M¨vm

21
 k

Pa
 

P

V
V2

T2 = 405 K

Y-M¨vm

O O

 

`ywU wfbœ cv‡Î msiwÿZ 325 g Ges 288 g f‡ii 10 mol K‡i 
h_vµ‡g X M¨vm I Y M¨vm Gi Rb¨ ỳwU P  V †jL Aw¼Z 
Av‡Q| 
K. Av‡cwÿK Av ª̀©Zvi msÁv wjL| 1 
L. Kzwóqvq †Kv‡bv GKw`b mÜ¨vq wkwkiv¼ 15C ej‡Z Kx 

eyS? 2 
M. DÏxcK Abyhvqx M¨vmØ‡qi AvqZ‡bi Zzjbv (V1 : V2) Ki| 3 
N. cvÎ ỳwUi gyL GKB mg‡q Ly‡j w`‡j †Kvb cvÎwU Av‡M 

Lvwj n‡e MvwYwZKfv‡e we‡kølY Ki| 4 

  90bs cÖ‡kœi DËi   
 K  †Kv‡bv wbw ©̀ó ZvcgvÎvq wbw ©̀ó AvqZ‡bi evqy‡Z Dcw¯’Z 
Rjxq ev‡®úi fi Ges H GKB ZvcgvÎvq H AvqZ‡bi evqy‡K 
m¤ú„³ Ki‡Z cÖ‡qvRbxq Rjxq ev‡®úi f‡ii AbycvZ‡K H 
¯’v‡bi Av‡cwÿK Av ª̀©Zv e‡j| 

 L  Kzwóqvq †Kv‡bv GKw`b mÜ¨vq wkwkiv¼ 15C ej‡Z eySvq, 
H w`b Kzwóqvq 15C ZvcgvÎvq Dcw¯’Z Rjxq ev®ú Øviv Kzwóqvq 
evqy m¤ú„³ n‡e Ges Zv Nbxf‚Z n‡q we›`y we› ỳ RjKYvq cwiYZ 
n‡e| 

 M  †`Iqv Av‡Q, cÖ_g cv‡Îi †ÿ‡Î 
 M¨v‡mi ZvcgvÎv, T1 = 305 K 

 M¨v‡mi Pvc, P1 = 15 kPa 

 M¨v‡mi AvqZb = V1 

wØZxq cv‡Îi †ÿ‡Î 
 M¨v‡mi ZvcgvÎv, T2 = 405 K 

 M¨v‡mi Pvc, P2 = 21 kPa 

 M¨v‡mi AvqZb = V2 

Avgiv Rvwb,  

 P1V1

T1
 = 

P2V2

T2
 [ †gvj msL¨v mgvb] 

ev, V1

V2
 = 

P2T1

P1T2
 = 

21 kPa 305 K
15 kPa  405 K

 = 
427
405 

 V1 : V2 = 427 : 405| 

 N  GLv‡b, X M¨v‡mi ZvcgvÎv, Tx = 305 K 

 Y M¨v‡mi ZvcgvÎv, Ty = 405 K 

 X M¨v‡mi fi, mx = 325 g = 0.325 kg 

 Y M¨v‡mi fi, my = 288 g = 0.288 kg 

 †gvjvi M¨vm aªæeK, R = 8.31 J mol1 K1 

X M¨v‡mi AvYweK fi, 

 Mx = 
mx

n  = 
0.325 kg
10 mol  = 3.25  102 kg mol1 

Y M¨v‡mi AvYweK fi, 

 My = 
my

n  = 
0.238 kg
10 mol  = 2.88  102 kg mol1 

X M¨v‡mi g~j Mo eM©‡eM, Cx Ges Y M¨v‡mi g~j Mo eM©‡eM, Cy 
n‡j, 

 Cx = 
3 RTx

Mx
 

  = 
3  8.31 J mol1 K1  305 K

3.25  102 kg mol1  

  = 483.69 m s1 

Ges Cy = 
3 RTy

My
 

  = 
3  8.31 J mol1 K1  405 K

2.88  102 kg mol1  

  = 592.10 m s1 
GLv‡b, Cy > Cx , A_©vr Y M¨v‡mi g~j Mo eM©‡eM X M¨v‡mi gj 
Mo eM©‡e‡Mi †P‡q †ewk| myZivs MvwYwZK we‡kølY †_‡K 
cÖZxqgvb nq †h, cvÎ ỳwUi gyL GKB m‡½ Ly‡j w`‡j Y M¨v‡mi 
cvÎwU Av‡M Lvwj n‡e| 

cÖkœ 91  wm‡jU †evW© 2017   cÖkœ 6 

†Kv‡bv N‡ii ZvcgvÎv 32C, wkwkiv¼ 14 C Ges Av‡cwÿK 
Av`ª©Zv 48%| H mgq N‡ii evB‡i ZvcgvÎv 11 C I Av‡cwÿK 
Av`ª©Zv 70%| 32 C I 11 C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi 
Pvc h_vµ‡g 33.6 mmHg I 9.8 mmHg. 30 C-G †MøBmv‡ii 
aªæeK 1.63| 
K. g~j Mo eM©‡eM Kv‡K e‡j? 1 
L. cÖgvY Pvc wbY©‡q weï× cvi` Í̄‡¤¢i cÖ‡qvRbxqZv e v̈L¨v Ki| 2 
M. H N‡i Szjv‡bv Av`ª© I ï®‹ evj¦ nvB‡MÖvwgUv‡i Av`ª© evj¦ 

_v‡g©vwgUvi KZ cvV †`Lv‡e? 3 
N. hw` N‡ii GKwU Rvbvjv Ly‡j †`Iqv nq Zvn‡j Rjxq ev®ú 

†Kvb w`‡K PjvPj Ki‡e MvwYwZK we‡kølYmn gšÍe¨ Ki| 4 

  91bs cÖ‡kœi DËi   
 K  †Kv‡bv M¨v‡mi mKj AYyi †e‡Mi e‡M©i Mo gv‡bi eM©g~j‡K 
g~j Mo eM©‡eM e‡j| 

 L  cÖgvY Pvc wbY©‡q weï× cvi` ¯Í‡¤¢i cÖ‡qvRbxqZv n‡jv : 
cvi‡`i ev®úPvc Kg nIqvq evqygÐjxq Pv‡ci Lye mvgvb¨ 
cwieZ©b n‡jI mwVK cvV wbY©q Kiv hvq| GQvov 273 K 
ZvcgvÎvi wb‡PI evqygÐjxq Pvc cwigvc Kiv hvq| 

 M  †`Iqv Av‡Q, N‡ii ZvcgvÎvq, 1 = 32 C 
 wkwkiv¼,  = 14 C 

 32 C-G †MøBmv‡ii aªæeK 1.63 

 Av ª̀© ev‡j¦i cvV, 2 = ? 

Avgiv Rvwb, 
 1   = G(1  2) 
ev, 32 C  14 C = 1.63 (32 C  2) 

ev, 32 C  2 = 
18 C
1.63  = 11.04 C 

 2 = 32 C  11.04 C = 20.96 C. 
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 N  †`Iqv Av‡Q, N‡ii ZvcgvÎv = 32C 
32C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc, 
 F1 = 33.6 mm Hg 
Av‡cwÿK Av ª̀©Zv, R1 = 48% 

N‡ii evB‡ii ZvcgvÎv = 11C 

11C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc, 
 F2 = 9.8 mm Hg 
Av‡cwÿK Av ª̀©Zv, R2 = 70% 

Avgiv Rvwb, R1 = 
f1

F1
  100% 

 ev, 48% = 
f1

33.6 mm Hg  100% 

  f1 = 16.128 mm Hg 

Avevi, R2 = 
f2

F2
  100% 

ev, 70% = 
f2

9.8 mm Hg  100% 

 f2 = 6.86 mm Hg 
Dc‡ii MvwYwZK we‡kølY †_‡K †`Lv hvq, f1 > f2 ZvB Rjxq ev®ú 
N‡ii †fZi †_‡K evB‡i †ei n‡e| 

cÖkœ 92  ewikvj †evW© 2017   cÖkœ 6 

c`v_©weÁvb j¨v‡e GK`j QvÎ jÿ Kij weï× cvwbc~Y© cv‡Î evqy 
ey`ey` Zj‡`k †_‡K c„ô‡`‡k Avmvi d‡j AvqZb 1.1 ¸Y nq| 
cixÿvi GK ch©v‡q GKRb QvÎ cvwb‡Z Ab¨ GKwU Zij wgwkÖZ 
Kivq cvwbi NbZ¡ †e‡o wØ¸Y n‡q hvq| (evqygø†ji Pvc 105 Nm2)| 
K. wkwkiv¼ Kx? 1 
L. m¤ú„³ ev®úPvcB †Kv‡bv ’̄v‡b me©v‡cÿv †ewk Gi h_v_©Zv 

†jL| 2 
M. cvwbi ZvcgvÎv aªæe _vK‡j cvÎwUi D”PZv KZ? 3 
N. Zij wgwkÖZ Kivi ci c„ô‡`‡k Avmv eỳ eỳ ¸‡jvi 

AvqZ‡bi †Kv‡bviƒc cwieZ©b n‡e wK-bv MvwYwZK 
we‡kølYc~e©K gZvgZ `vI| 4 

  92bs cÖ‡kœi DËi   
 K  wbw ©̀ó AvqZ‡bi evqy †h ZvcgvÎvq Zvi g‡a¨ we`¨gvb Rjxq 
ev®ú Øviv m¤ú„³ nq, ZvB H evqyi wkwkiv¼| 

 L  m¤ú„³ ev®ú †h Pvc cÖ‡qvM K‡i Zv‡K m¤ú„³ ev®úPvc e‡j| 
ev®úPvc Øviv †Kv‡bv ’̄vb m¤ú„³ n‡j †mB ’̄v‡b ev®ú evqyi mv‡_ 
wgk‡Z cv‡i bv| ZvB †Kv‡bv ’̄vb ev®ú Øviv m¤ú„³ n‡j H ’̄v‡b 
me©vwaK cwigvY Pvc cÖ‡qvM K‡i| d‡j m¤ú„³ ev®úPvc †Kv‡bv 
¯’v‡b me©v‡cÿv †ewk| 

 M  DÏxcK n‡Z cvB, cv‡Îi c„ô‡`‡ki Pvc, P2 = 105 Nm2 

 cv‡Îi Zj‡`‡ki AvqZb, V1 = V (awi) 
 cv‡Îi c„ô‡`‡ki AvqZb, V2 = 1.1 V 

 cvwbi NbZ¡,  = 1000 kg m3 

 AwfKl©R Z¡iY, g = 9.8 ms2 

 cv‡Îi MfxiZv, h = ? 

 cv‡Îi Zj‡`‡ki Pvc, 
 P1 = evqygø†ji Pvc + h MfxiZvi cvwbi Pvc = 105 + hg 

Avgiv Rvwb, 
 P1V1 = P2 V2 
ev, (105 + hg)V = 105  1.1 V 

ev, hg = 105  1.1  105 = 0.1  105 

ev, h = 
0.1  105

g
 = 

0.1  105

1000  9.8
 = 1.02 m 

AZGe, cv‡Îi D”PZv 1.02 m| 

 N  DÏxcK n‡Z cvB, cv‡Îi c„ô‡`‡ki Pvc, P2 = 105 Nm2 

 cv‡Îi Zj‡`‡ki AvqZb, V1 = V (awi) 
 cv‡Îi c„ô‡`‡ki AvqZb, V2 = ? 

 cvwbi NbZ¡ =  = 1000 kg m3 

 Zij wgkÖ‡Yi NbZ¡,  = 2 = 2  1000 kgm3 

 AwfKl©R Z¡iY, g = 9.8 ms2 

Avgiv Rvwb, P1V1 = P2V2 
ev, (105 + hg) V = 105  V2 

ev, V2 = 
105 + hg

105  V 

ev, V2 = 
105 + 1.02  2  1000  9.8

105  V [ÔMÕ †_‡K cvB, h = 1.02] 

ev, V2 = 1.199 V = 1.2 V 

Dc‡ii MvwYwZK we‡køl‡Y †`Lv hvq, cvwbi NbZ¡ e„w× Ki‡j 
c„ô‡`‡k Avmv ey`ey`¸‡jvi AvqZb Zj‡`‡ki AvqZ‡bi 1.2 ¸Y 
n‡e| 

cÖkœ 93  w`bvRcyi †evW© 2017   cÖkœ 8 

GKwU M¨vm wmwjÛv‡ii AvqZb 1.5 m3| wmwjÛviwU‡Z 27C 
ZvcgvÎvq †Kv‡bv M¨v‡mi 30  1025wU AYy Ave× Av‡Q| M¨vm 
AYyi e¨vm 25  1010 m| cieZ©x‡Z D³ M¨vmc~Y© wmwjÛviwU 
mgAvqZ‡bi Aci GKwU Lvwj wmwjÛv‡ii mv‡_ hy³ Kiv n‡jv| 
K. Av`k© M¨vm Kv‡K e‡j? 1 
L. M¨v‡mi MwZZË¡ e‡q‡ji m~Î‡K mg_©b K‡i e¨vL¨v Ki| 2 
M. wmwjÛv‡i Ave× M¨v‡mi MwZkw³ wbY©q Ki| 3 
N. Lvwj wmwjÛvi hy³ Kivq M¨v‡mi AYyi Mo gy³ c‡_i 

cwieZ©b n‡e wK-bv MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4 

  93bs cÖ‡kœi DËi   
 K  ZvwË¡Kfv‡e †hme M¨vm e‡qj I Pvj©‡mi m~Î cy‡ivcywi †g‡b 
P‡j Zv‡`i‡K Av`k© M¨vm e‡j| 

 L  M¨v‡mi MwZZË¡ †_‡K Avgiv cvB, 

 PV = 
1
3 mNc

2 = 
1
3 Mc

2 = 
2
3  

1
2 Mc

2 

ev,  PV = 
2
3 E [E = M¨v‡mi AYymg~‡ni †gvU MwZkw³] 

ZvcgvÎv w¯’i _vK‡j wbw`©ó f‡ii M¨v‡mi Zv‡ci cwigvY w¯’i 
_v‡K| d‡j †gvU MwZkw³I w ’̄i _v‡K| 
 PV = aªæeK 

ev, P  
1
V  [hLb ZvcgvÎv] 

A_©vr w¯’i ZvcgvÎvq wbw ©̀ó f‡ii M¨v‡mi AvqZb Zvi Dci cÖhy³ 
Pv‡ci e¨ Í̄vbycvwZK| GwUB e‡q‡ji m~Î| 
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 M  GLv‡b, ZvcgvÎv, T = 27C = (273 + 27) K = 300 K 

 †evjRg¨vb aªæeK, K = 1.38  1023 Jk1 
 MwZkw³, E = ? 

Avgiv Rvwb, E = 
3
2 kT 

wmwjÛv‡i Ave× M¨vmxq AYyi msL¨v = 30  1025 wU 
 30  1025 wU AYyi MwZkw³, 

 E = 30  1025  
3
2 kT 

 = 30  1025  
3
2  1.38  1023  300  

 = 1.863  106 J 
AZGe, wmwjÛv‡i Ave× M¨v‡mi MwZkw³ 1.863  106 J| 

 N  DÏxcK n‡Z, wmwjÛv‡ii AvqZb 1.5 m3| 
 AYyi msL¨v = 30  1025 wU 

 cÖwZ NbwgUv‡i AYyi msL¨v, n = 
30  1025

1.5  = 2  1026 

 AYyi e¨vm, d = 25  1010 m 
 Mo gy³c_,  = ? 

Avgiv Rvwb,  = 
1

2  d2n
 

  = 
1

2  3.1416  (25  1010)2  2  1026 

  = 1.8  1010 m 
Avevi, wmwjÛviwUi mv‡_ mgAvqZ‡bi Aci GKwU Lvwj wmwjÛvi 
hy³ Kiv n‡j M¨v‡m cv‡Îi AvqZb wØ¸Y n‡e| 
A_©vr, cwiewZ©Z AvqZb n‡e (2  1.5) m3 = 3 m3 

G‡ÿ‡Î, cÖwZ NbwgUv‡i AYyi msL¨v, 

 n = 
30  1025

3  = 10  1025 wU 

 Mo gy³c_, 

 1 = 
1

2  3.1416  10  1025  (25  1010)2 

ev, 1 = 3.6  1010 m 

ev, 1

  = 
3.6  1010 m
1.8  1010 m

 = 2  

 1 = 2 
myZivs †`Lv hv‡”Q M¨vm c~Y© wmwjÛv‡ii mgAvqZ‡bi Aci GKwU 
Lvwj wmwjÛv‡ii mv‡_ hy³ Kivq Mo gy³c_ wØ¸Y nq| AvqZb 
evo‡j AYymg~n †ewk c_ AwZµg K‡i hvi d‡j Mo gy³c_ †ewk 
nq| 

cÖkœ 94  h‡kvi †evW© 2016   cÖkœ 6 

3 cm3 AvqZ‡bi ỳwU Awfbœ cvÎ A I B| A cv‡Î O2 Ges 
B-cv‡Î N2 M¨vm wb‡q wP‡Î cÖ̀ wk©Z Pvc cvIqv †Mj| 

 P = 4  105 Nm2 P = 4.7  105 Nm2 

O2 N2 

 
 cvÎ-A cvÎ-B 

K. û‡Ki m~Î wjL| 1 
L. Bqs Gi ¸Yv¼ Y = 2  1011 Nm2 ej‡Z Kx eyS? 2 
M. A-cv‡Îi M¨v‡mi MwZkw³ wbY©q Ki| 3 
N. A I B cv‡Îi g‡a¨ †KvbwU †ewk DËß n‡e? MvwYwZK 

we‡køl‡Yi gva¨‡g †Zvgvi gZvgZ cÖ̀ vb Ki| 4 

  94bs cÖ‡kœi DËi   
 K  û‡Ki m~ÎwU n‡jv w¯’wZ¯’vcK mxgvi g‡a¨ e ‘̄i Dci cÖhy³ 
cxob Gi weK…wZi mgvbycvwZK| 

 L  †Kv‡bv e ‘̄i Bqs ¸Yv¼ Y = 2  1011 N m2 ej‡Z eySvq  
1 m2 cȪ ’‡”Q‡`i †ÿÎdjwewkó H e ‘̄i ˆ`N©̈  eivei 2  1011 N 
ej cÖ‡qvM Kiv n‡j e ‘̄wUi ˆ`N©̈  e„w× Avw` ˆ`‡N©̈ i mgvb n‡e| 

 M  GLv‡b, A cv‡Îi M¨v‡mi Pvc, P1 = 4  105 Nm2 

A cv‡Îi M¨v‡mi AvqZb, V1 = 3 cm3 = 3  106 m3 

A cv‡Îi M¨v‡mi MwZkw³, E1 = ? 

Avgiv Rvwb, E1 = 
3
2 P1V1 

 = 
3
2  4  105 Nm2  3  106 m3 = 1.8 J 

AZGe, A cv‡Îi M¨v‡mi MwZkw³ 1.8 J| 

 N  g‡b Kwi, A I B cv‡Îi M¨v‡mi ZvcgvÎv h_vµ‡g T1 I T2| 
GLv‡b, A cv‡Îi M¨v‡mi AvqZb, V1 = 3 cm3 = 3  106 m3 

A cv‡Îi M¨v‡mi Pvc, P1 = 4  105 Nm2 

B cv‡Îi M¨v‡mi AvqZb, V2 = 3 cm3 = 3  106 m3 

B cv‡Îi M¨v‡mi Pvc, P2 = 4.7  105 Nm2 

Avgiv Rvwb,P1V1

T1
 = 

P2V2

T2
 

ev, 4  105  3  106

T1
 = 

4.7  105  3  106

T2
 

ev, 1.2
T1

 = 
1.41
T2

  

ev, 1.41 T1 = 1.2 T2 

ev, T1 = 
1.2

1.41 T2 = 0.85 T2  

 T2 > T1 
AZGe, B cv‡Îi M¨vmwU †ewk DËß n‡e| 

cÖkœ 95  wm‡jU †evW© 2016   cÖkœ 3 

weÁv‡bi QvÎx RywZ Av`ª©Zv gvcK h‡š¿i mvnv‡h¨ ỳcy‡ii ZvcgvÎv 
†cj 32 C| H w`‡bi wkwkiv¼ 10 C †R‡b †m Av‡cwÿK Av`ª©Zv 
†cj 75%| Avevi H w`b mÜ¨vq evqyi ZvcgvÎv †`L‡Z †cj 20 

C| (10 C ZvcgvÎvi m¤ú„³ ev®ú Pvc 9.22  103 m Hg, 20 C 
G m¤ú„³ ev®ú Pvc 17.54  103 m Hg.) 
K. †f±i wefvRb Kx? 1 
L. gnvKl© wef‡ei gvb FYvZ¥K nq †Kb? 2 
M. DÏxc‡Ki Av‡jv‡K `ycy‡ii evqyi ZvcgvÎvq m¤ú„³ Rjxq 

ev‡®úi Pvc †ei Ki| 3 
N. RywZi g‡b n‡jv ỳcy‡ii Zzjbvq mÜ¨vq ZvovZvwo Nvg 

ïKv‡”Q DÏxc‡Ki Av‡jv‡K MvwYwZKfv‡e gZvgZ we‡kølY 
Ki| 4 
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  95bs cÖ‡kœi DËi   
 K  GKwU †f±i ivwk‡K ỳB ev Z‡ZvwaK †f±i ivwk‡Z wef³ 
Kivi c×wZ‡K †f±i wefvRb e‡j| 

 L  gnvKl©xq †ÿ‡Îi †Kv‡bv we› ỳ‡Z wefe ej‡Z Amxg ~̀iZ¡ 
†_‡K GKK f‡ii †Kv‡bv e ‘̄‡K H we› ỳ‡Z Avb‡Z †h cwigvY 
KvR mvwaZ nq Zv‡K †evSvq| 
GB miY e‡ji wecixZgyLx nq e‡j K…ZKvR FYvZ¥K| Avevi 
gnvKlx©q †ÿ‡Îi †Kv‡bv we› ỳ‡Z wefe H we› ỳ‡Z GKK f‡ii 
†Kv‡bv e ‘̄i w¯’wZkw³i mgvb| K…ZKvR FYvZ¥K e‡j gnvKl©xq 
wefe me©̀ v FYvZ¥K| 

 M  `ycy‡i Av‡cwÿK Av ª̀Zv, R = 75% 

 wkwkiv‡¼ Rjxq ev®úPvc, f = 9.22  103 m Hg 

 evqyi ZvcgvÎvq m¤ú„³ evqyi Pvc, F = ? 

Avgiv Rvwb, Av‡cwÿK Av ª̀Zv, 

 R = 
f
F  100% 

ev, 75 = 
f
F  100 

ev, F = 
f

75  100  

  = 
9.22  103 m Hg

75   100 = 12.29  103 m Hg 

AZGe, DÏxc‡Ki Av‡jv‡K ỳcy‡ii evqyi ZvcgvÎvq m¤ú„³ 
Rjxq ev‡®úi Pvc 12.29  103 m Hg 

 N  wkwkiv‡¼ m¤ú„³ Rjxq ev®ú Pvc, f = 9.22  103 m Hg 

mÜ¨vq evqyi ZvcgvÎvq m¤ú„³ Rjxqev®ú Pvc, 
 F = 17.54  103 m Hg 
 mÜ¨vq evqyi Av‡cwÿK Av ª̀©Zv, 

 R = 
f
F  100% = 

9.22  103

17.54  103  100% = 52.57% 

Avevi, ỳcy‡i evqyi Av‡cwÿK Av ª̀©Zv = 75% 

A_©vr ỳcy‡ii †P‡q mÜ¨vq evqyi Av‡cwÿK Av ª̀©Zv Kg| myZivs 
`ycy‡ii Zzjbvq mÜ¨vq evqy‡Z Rjxqev‡®úi cwigvY Kg| d‡j 
kixi †_‡K wbM©Z Nvg `ycy‡ii Zzjbvq mÜ¨vq ª̀æZ ïKv‡e| G 
Kvi‡YB RywZi g‡b n‡jv ỳcy‡ii Zzjbvq mÜ¨vq ZvovZvwo Nvg 
ïKv‡”Q| 

cÖkœ 96  ewikvj †evW© 2016   cÖkœ 6 

†Kv‡bv GKwU cixÿ‡Y Rvdjs‡qi Ave× evqyi ZvcgvÎv 19 C I 
wkwkiv¼ 7.4 C cvIqv †Mj| ˆkZ¨cÖev‡n H ’̄v‡bi ZvcgvÎv K‡g 

15 C n‡jv| 7 C, 8 C I 19 C ZvcgvÎvq H m¤ú„³ Rjxq 
ev‡®úi Pvc h_vµ‡g 7.5, 8.2 Ges 16.5 mm cvi`| 
K. †m‡KÛ †`vjK Kv‡K e‡j? 1 
L. mylg ª̀æwZ‡Z mij c‡_ Pjgvb e¯‘i Z¡iY _v‡K bv A_P 

e„ËvKvi c‡_ mylg `ªæwZ‡Z Pjgvb e¯‘i Z¡iY _v‡K e¨vL¨v 
Ki| 2 

M. Rvdjs‡qi evqyi Av‡cwÿK Av ª̀©Zv wbY©q Ki| 3 
N. ZvcgvÎvi cwieZ©‡b H ’̄v‡bi Ave× evqyi wkwkiv¼ cwiewZ©Z 

n‡e wKbv MvwYwZK we‡køl‡Yi mvnv‡h¨ gZvgZ `vI| 4 

  96bs cÖ‡kœi DËi   
 K  †h †`vj‡Ki †`vjbKvj ỳB †m‡KÛ A_©vr †h †`vj‡Ki GK 
cÖvšÍ †_‡K Aci cÖv‡šÍ †h‡Z GK †m‡KÛ mgq jv‡M Zv‡K †m‡KÛ 
†`vjK e‡j| 

 L  Avgiv Rvwb, †e‡Mi cwieZ©‡bi nvi‡K Z¡iY e‡j| †eM GKwU 
†f±i ivwk| hvi gvb ev w`K ev Df‡qi cwieZ©‡b GwU cwiewZ©Z 
nq| wKš‘ †e‡Mi gvbB n‡jv ª̀æwZ| Kv‡RB mylg `ªæwZ‡Z e¯‘ mij 
c‡_ Pj‡j †e‡Mi gv‡bi †Kv‡bv cwieZ©b nq bv Ges mijc‡_ 
P‡j e‡j w`‡KiI cwieZ©b nq bv| d‡j Z¡iY _v‡K bv| 
Acic‡ÿ mylg `ªæwZ‡Z e„ËvKvi c‡_ †Kv‡bv e ‘̄ Pj‡Z _vK‡j Zv 
AbeiZ w`K cwieZ©b K‡i| mg ª̀æwZ‡Z P‡j e‡j †e‡Mi gv‡bi 
†Kv‡bv cwieZ©b nq bv wKš‘ w`K cwieZ©‡bi d‡j †e‡Mi cwieZ©b 
nq Kv‡RB e„ËvKvi c‡_ mylg `ªæwZ‡Z Pjgvb e¯‘i Z¡iY _v‡K 
hv‡K †K› ª̀gyLx Z¡iY e‡j| 

 M  GLv‡b, (8  7) C = 1 C ZvcgvÎv e„w×i Rb¨ m¤ú„³ 
Rjxqev®ú Pv‡ci e„w× = (8.2  7.5) C mm Hg = 0.7 mm Hg 

 (7.4  7) C = 0.4 C ZvcgvÎv e„w×i Rb¨ m¤ú„³ Rjxqev®ú 
Pv‡ci e„w× = (0.7  0.4) mm Hg = 0.28 mm Hg 

 wkwkiv¼ (7.4) C m¤ú„³ Rjxq ev®ú Pvc, 
 f = (7.5 + 0.28) mm Hg  
  = 7.78 mm Hg 
evqyi ZvcgvÎv (19 C) m¤ú„³ Rjxq ev®ú Pvc,  
 F = 16.5 mm Hg 

 evqyi Av‡cwÿK Av ª̀©Zv, R = 
f
F  100%  

 = 
7.78
17.5  100% = 47.15% 

AZGe, Rvdjs‡qi evqyi Av‡cwÿK Av ª̀©Zv 47.15%| 

 N  GLv‡b, 19C I 15C ZvcgvÎvq H ¯’v‡bi Am¤ú„³ Rjxq 
ev‡®úi Pvc h_vµ‡g P1 I P2 n‡j wkwkiv‡¼i msÁvbymv‡i,  
 P1 = 19C ZvcgvÎvq Am¤ú„³ Rjxq ev‡®úi Pvc 
  = 7.4C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc 
  = 7.78 mm Hg 
Avevi, ’̄vbwU Ave× e‡j evqyi AvqZb wbw ©̀ó 

 
P1

P2
 = 

T1

T2
 = 

19 + 273
15 + 273 = 

292
288 

 cwiewZ©Z Rjxq ev®ú Pvc, P2 = P1  
T2

T1
  

  = 7.78  
288
292 = 7.67 mm Hg 

GLb, cwiewZ©Z wkwkiv¼ tC n‡j, tC ZvcgvÎvq m¤ú„³ ev‡®úi 
Pvc = 7.67 mm Hg 

 (8.2  7.5) ev 0.7 mm Hg Pv‡ci cwieZ©b nq (8  7)C ev 
1C ZvcgvÎv cwieZ©‡bi Rb¨ 
 (7.67  7.5) ev 0.17 mm Hg Pvc e„w×i Rb¨  

7C †_‡K ZvcgvÎv e„w× cv‡e = 
1

0.7  0.17C = 0.24C 

 wkwkiv‡¼i cwieZ©b = (7 + 0.24) C = 7.24 C 

AZGe, ZvcgvÎvi cwieZ©‡b H ¯’v‡bi Ave× evqyi wkwkiv¼ 
cwiewZ©Z n‡e| 
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cÖkœ 97  w`bvRcyi †evW© 2016  cÖkœ 6 

†Kv‡bv GKw`b ivRkvnxi ZvcgvÎv 35 C Ges Av‡cwÿK Av ª̀©Zv 
50%| GKB mg‡q K·evRv‡i ’̄vwcZ GKwU nvB‡MÖvwgUv‡ii ï®‹ 
_v‡g©vwgUv‡ii cvV 35 C Ges Av ª̀© _v‡g©vwgUv‡ii cvV 30 C| 35 

C ZvcgvÎvq †MøBmv‡ii Drcv`K Gi gvb 1.60| 26 C, 28 C 
Ges 35 C ZvcgvÎvq m¤ú„³ Rjxqev‡®úi Pvc h_vµ‡g 25.21, 

28.35 Ges 42.16 mm cvi`| 
K. w¯’wZ¯’vcK ¸Yv¼ Kv‡K e‡j? 1 
L. me †`vjK mij †`vjK bq e¨vL¨v Ki| 2 
M. DÏxcK Abymv‡i K·evRv‡i wkwkiv¼ wbY©q Ki| 3 
N. GKB ZvcgvÎv nIqv m‡Ë¡I ivRkvnxi †P‡q K·evRv‡i 

†Kv‡bv e¨w³i AwaK A¯̂w¯Í Abyfe Kivi KviY wK 
MvwYwZK we‡kølYc~e©K gZvgZ `vI| 4 

  97bs cÖ‡kœi DËi   
 K  w¯’wZ¯’vcK mxgvi g‡a¨ †Kv‡bv e ‘̄i cxob I weK…wZi AbycvZ 
GKwU aªæe msL¨v| G aªæe msL¨v‡K e ‘̄i Dcv`v‡bi w¯’wZ¯’vcK 
¸Yv¼ e‡j| 

 L  ch©ve„Ë MwZm¤úbœ †Kv‡bv e ‘̄ hw` ch©vqKv‡ji A‡a©K mgq 
†Kv‡bv wbw`©ó w`‡K Ges evwK A‡a©K mgq GKB c‡_ Zvi wecixZ 
w`‡K P‡j Z‡e Gi MwZ‡K ¯ú›`b MwZ ev †`vjb MwZ Ges 
e¯‘wU‡K †`vjK e‡j| Avi ¯ú›`b MwZm¤úbœ e ‘̄i Z¡iY hw` 
GKwU wbw`©ó we›`y †_‡K Gi mi‡Yi mgvbycvwZK Ges me©̀ v H 
we›`y AwfgyLx nq Zvn‡j e ‘̄i GB MwZ‡K mij †`vjb MwZ Ges 
e¯‘wU‡K mij †`vjK e‡j| me †`vj‡Ki †ÿ‡Î e ‘̄i Z¡iY GKwU 
wbw ©̀ó we› ỳ †_‡K Gi mi‡Yi mgvbycvwZK Ges me©̀ v H we› ỳ 
AwfgyLx nq bv| ZvB me †`vjK mij †`vjK bq| 

 M  GLv‡b, K·evRv‡i, 
 ï®‹ evj¦ _v‡g©vwgUv‡ii cvV, 1 = 35 C 
 Av ª̀© evj¦ _v‡g©vwgUv‡ii cvV, 2 = 30 C 

 †MøBmv‡ii Drcv`K, G = 1.60 

 wkwkiv¼,  = ? 

Avgiv Rvwb, 
 1   = G (1  2) 
ev,  = 1  G (1  2) 

  = 35 C  1.60 (35 C  30 C) 
  = 35 C  8 C 
  = 27 C 

AZGe, DÏxcK Abymv‡i K·evRv‡ii wkwkiv¼ 27 C| 

 N  ÔMÕ n‡Z cvB, H w`b K·evRv‡ii wkwkiv¼ 27 C| 
GLv‡b, (28  26) C = 2 C Gi Rb¨ m¤ú„³ Rjxqev®ú Pv‡ci e„w× 
 = (28.35  25.21) mm Hg 
 = 3.14 mm Hg 

 (27  26) C = 1 C Gi Rb¨ m¤ú„³ Rjxqev®ú Pv‡ci e„w× 

 = 
3.14

2  mm Hg 

 = 1.57 mm Hg 

 wkwkiv‡¼ m¤ú„³ Rjxq ev®ú Pvc, 
 f = (25.21 + 1.57) mm Hg 
  = (26.78 mm Hg 
evqyi ZvcgvÎvq m¤ú„³ Rjxq ev®ú Pvc, 
 F = 42.16 mm Hg 
 H w`‡b K·evRv‡ii Av‡cwÿK Av`ª©Zv, 

 Rc = 
f
F  100% 

  = 
26.78
42.16  100% = 63.52% 

Avevi, H w`‡b ivRkvnxi Av‡cwÿK Av ª̀©Zv, RR = 50% 

GLv‡b, Rc > RR 

A_©vr, ivRkvnxi †P‡q K·evRv‡ii Av‡cwÿK Av`ª©Zv †ewk| 
myZivs GKB ZvcgvÎv nIqv m‡Ë¡I ivRkvnxi Zzjbvq 
K·evRv‡ii evqy‡Z Rjxqev‡®úi cwigvY †ewk| d‡j ivRkvnxi 
†P‡q K·evRv‡ii evqy‡Z kixi †_‡K wbM©Z Nvg Kg ïKv‡e Ges 
Nvg ev®úvq‡bi Rb¨ K·evRv‡i Kg myßZv‡ci cÖ‡qvRb n‡e| 
ZvB ivRkvnxi Zzjbvq K·evRv‡i kixi Kg Zvc nviv‡e| d‡j 
K·evRv‡i H e¨w³ AwaK A¯ŵ¯’ Abyfe K‡i| 

cÖkœ 98  h‡kvi †evW© 2015   cÖkœ 6 

GKw`b ï®‹ I wm³ evje nvB‡MÖvwgUv‡i cvV h_vµ‡g 20C Ges 
12.8C cvIqv †Mj| 20C ZvcgvÎvq †Møwmqv‡ii Drcv`K 1.79| 
7C, 8C Ges 20C ZvcgvÎvq m¤ú„³ Rjxq ev®úPvc h_vµ‡g 
75  103, 8.1  103 Ges 17.4  103 mHg P| 
K. M¨v‡mi †ÿ‡Î e‡q‡ji m~Î wee„Z Ki| 1 
L. Pjgvb Ae ’̄vq Mvwoi PvKvi Pvc e„w× cvq †Kb? 2 
M. H w`‡bi wkwkiv¼ KZ? 3 
N. Av‡cwÿK Av ª̀©Zv †ei K‡i H w`‡bi AvenvIqv m¤ú‡K© 

gZvgZ `vI| 4 

  98bs cÖ‡kœi DËi   
 K  M¨v‡mi †ÿ‡Î e‡q‡ji m~ÎwU n‡jv wbw`©ó f‡ii M¨v‡mi 
ZvcgvÎv w ’̄i _vK‡j Zvi AvqZb Pv‡ci e¨ Í̄vbycv‡Z cwiewZ©Z 
nq|  

 L  PjšÍ †gvUi Mvwoi Uvqv‡ii g‡a¨ evqyi Pvc ev‡o| KviY PjšÍ 
Mvwoi Uvqvi Ges iv Í̄vi g‡a¨ Nl©Y nq| Nl©‡Yi d‡j Zvc Drcbœ 
nq| Zvc e„w× cvIqvi `iæb PvcI e„w× cvq, d‡j evqy¯’ 
AYymg~‡ni QyUvQywU e„w× cvq| ZvB Uvqv‡ii †`qv‡ji Dci PvcI 
e„w× cvq| myZivs ejv hvq †h, PjšÍ †gvUi Mvwoi Uvqv‡ii g‡a¨ 
evqyi Pvc e„w× cvq| 

 M  awi, H w`‡bi wkwkiv¼,  

DÏxcK n‡Z cvB, ï®‹ evj¦ _v‡g©vwgUv‡ii cvV, 1 = 20C 

wm³ evj¦ _v‡g©vwgUv‡ii cvV, 2 = 12.8C 

†Møwmqv‡ii Drcv`K, G = 1.79 

Avgiv Rvwb, 1   = G(1  2) 

ev,  = 1  G(1  2) = 20C  1.79 (20 C  12.8 C) 

  = 20 C  12.888 C = 7.112 C 
AZGe, H w`‡bi wkwkiv¼ 7.112C| 
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 N  awi, Av‡cwÿK Av ª̀©Zv R 

ÔMÕ †_‡K cvB, H w`‡bi wkwkiv¼ 7.112C| 
DÏxcK †_‡K cvB, 7C, 8C I 20C ZvcgvÎvq m¤ú„³ Rjxq 
ev®úPvc h_vµ‡g 7.5  103, 8.1  103 Ges 17.4  103 m Hg P. 

GLv‡b, (8  7) C = 1C Gi Rb¨ m¤ú„³ ev®úPv‡ci e„w× 
 = (8.1  103  7.5  103) m Hg P 
 = 0.6  103 m Hg P 
 (7.112  7) C = 0.112C Gi Rb¨ m¤ú„³ ev®ú Pv‡ci e„w× 
 = (0.6  103  0.112) m Hg P 
 = 0.0672  103 m Hg P 

 wkwkiv‡¼ A_©vr, 7.112C ZvcgvÎvq m¤ú„³ ev®ú Pvc,  
  = (7.5  103 + 0.0672  103) m Hg P 
  = 7.5672  103 m Hg P 

evqyi ZvcgvÎvq A_©vr 20C ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc,  
 F = 17.4  103 m Hg P 

 Av‡cwÿK Av ª̀©Zv, 

 R = 

F  100% 

  = 
7.5672  103

17.4  103   100% 

  = 43.49% 
AZGe H w`‡bi Av‡cwÿK Av ª̀©Zv 43.49% A_©vr evqyi ZvcgvÎvi 
GKwU wbw ©̀ó AvqZ‡bi H evqy‡K m¤ú„³ Ki‡Z †h cwigvY Rjxq 
ev‡®úi cÖ‡qvRb Zvi kZKiv 43.49 fvM Rjxq ev®ú evqy‡Z Av‡Q| 
Ges H evqyi wkwkiv¼ m¤ú„³ Rjxq ev‡®úi Pvc evqyi ZvcgvÎvi 
m¤ú„³ Rjxq ev‡®úi Pv‡ci 100 fv‡Mi 43.49 fvM| 

cÖkœ 99  PÆMÖvg †evW© 2015   cÖkœ 3 

GKRb AvenvIqvwe` ˆ`wbK cÖwZ‡e`b ˆZwii Rb¨ †Kv‡bv GKw`b 
XvKv I ivRkvnx‡Z ’̄vwcZ `ywU wm³ I ï®‹ evje Av ª̀©ZvgvcK 
h‡š¿i gva¨‡g wb‡Pi DcvË¸‡jv msMÖn Ki‡jb : 

¯’vb 
ï®‹ evje 
_v‡g©v. cvV 

wm³ evje 
_v‡g©v. cvV 

evqyi ZvcgvÎvq 
†Møwmqv‡ii Drcv`K 

XvKv 28.6 C 20 C 1.664 

ivRkvnx 32.5 C 22 C 1.625 

[14 C, 16 C, 28 C, 30 C, 32 C, 34 C ZvcgvÎvq m¤ú„³ 
Rjxq ev®ú Pvc h_vµ‡g 11.99, 13.63, 28.35, 31.83, 35.66 Ges 
39.90 mm Hg] 

K. Av`k© M¨vm Kx? 1 
L. GKK Pv‡c GK †gvj †Kv‡bv M¨v‡mi AvqZb ebvg cig 

ZvcgvÎv †jLwP‡Îi Xvj Kx wb‡ ©̀k K‡i? 2 
M. H w`‡b XvKvi wkwkiv¼ KZ wQj? 3 
N. Dc‡iv³ Z_¨g‡Z †Kv‡bv e¨w³ †Kv_vq AwaKZi ¯ŵ¯Í †eva 

Ki‡eb? MvwYwZKfv‡e e¨vL¨v Ki| 4 

  99bs cÖ‡kœi DËi   
 K  †h mKj M¨vm M¨v‡mi MwZZ‡Ë¡i †gŠwjK ¯x̂Kvh©mg~n †g‡b 
P‡j Ges mKj ZvcgvÎvq I Pv‡c e‡qj I Pvj©‡mi m~Î hyM¥fv‡e 
†g‡b P‡j Zv‡K Av`k© M¨vm e‡j| 

 L  Avgiv Rvwb, w ’̄i Pv‡c †Kv‡bv 
M¨v‡mi AvqZb Gi cig ZvcgvÎvi 
mgvbycvwZK| 
GLv‡b, †gvj msL¨v, n = 1 

GKK Pv‡ci †ÿ‡Î, P = 1 

GLb, PV = nRT 

 

‰K
K 

PvG
c 

Av
qZ

b 
(V

)  

 cig Zvcgvòv (T)  

ev, VT = 
nR
P  = 

1  R
1  = R = Xvj 

AZGe, GKK Pv‡c GK †gŠj †Kv‡bv M¨v‡mi AvqZb ebvg cig 
ZvcgvÎv †jLwP‡Îi Xvj, mve©Rbxb M¨vm aªæeK‡K wb‡`©k K‡i| 

 M  GLv‡b, XvKvq, ï®‹ evj¦ _v‡g©vwgUv‡ii cvV, 1 = 28.6 C 

 wk³ evj¦ _v‡g©vwgUv‡ii cvV, 2 = 20 C 

 †Møwmqv‡ii aªæeK, G = 1.664 

 wkwkiv¼,  = ? 

Avgiv Rvwb, 
 1   = G(1  2) 
ev,  = 1  G(1  2) 
  = 28.6 C  1.664 (28.6 C  20 C)  
  = 14.2896 C 

AZGe, H w`‡b XvKvi wkwkiv¼ 14.2896 C| 

 N  ÔMÕ n‡Z cvB, H w`‡b XvKvi wkwkiv¼ 14.2896 C 

GLv‡b, (16  14) C = 2 C Gi Rb¨ me©vwaK evqyPv‡ci e„w× 
 = (13.63  11.99) mm Hg  
 = 1.64 mm Hg 

 (14.2896  14)C = 0.2896 C Gi Rb¨ me©vwaK evqyPv‡ci e„w×  

 = 
0.2896  1.64

2  mm Hg  

 = 0.237 mm Hg 

 wkwkiv‡¼ me©vwaK evqyPvc, 
 f = (11.99 + 0.237) mm Hg 
  = 12.227 mm Hg 

Avevi, (28.6  28) C = 0.6 C Gi Rb¨ me©vwaK evqy Pv‡ci e„w× 

 = 
0.6  1.64

2  mm Hg  

 = 0.492 mm Hg 

 evqyi ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc 
 F = (28.35 + 0.492) mm Hg 
  = 28.842 mm Hg 

 H w`‡b XvKvi Av‡cwÿK Av ª̀©Zv, 

 RD = 

F  100% 

  = 
12.227
28.842  100% 

  = 42.39% 

Avevi, ivRkvnxi †ÿ‡Î, wkwkiv¼  n‡j,  
  = 1 G(1  2) 
  = 32.5 C  1.625 (32.5 C  22 C) 
  = 15.4375 C 

GLb, (32  30) = 2 C Gi Rb¨ me©vwaK evqyi Pvce„w× 
 = (35.66  31.83) mm Hg 
 = 3.83 mm Hg 
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 (16  15.4375) = 0.5625C Gi evqyi Pvc Kg‡e  

 = 
0.5625  3.83

2  mm Hg 

 = 1.077 mm Hg  
 wkwkiv‡¼ me©vwaK Pvqyi Pvc, 
  = (13.63  1.077) mm Hg 
  = 12.55 mm Hg 
Avevi, (32.5  32) = 0.5C Gi Rb¨ me©vwaK evqyi Pvc e„w×  

 = 
0.5  3.83

2  mm Hg 

 = 0.9575 mm Hg 
 evqyi ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi Pvc 
 F = (35.66 + 0.9575) mm Hg  
  = 36.6175 mm Hg 
 ivRkvnxi Av‡cwÿK Av ª̀©Zv, 

 RR = 

R  100% 

  = 
12.55
36.61  100% = 34.28% 

GLv‡b, RD > RR 

A_©vr GKB ZvcgvÎvq XvKv I ivRkvnx‡Z wbw ©̀ó AvqZ‡bi evqy‡K 
m¤ú„³ Ki‡Z ivRkvnx A‡cÿv XvKvq Rjxq ev®ú †ewk cÖ‡qvRb| 
AZGe DÏxc‡Ki Z_¨g‡Z †Kv‡bv e¨w³ ivRkvnx‡Z †ewk ¯̂w¯Í 
†eva Ki‡eb| 

cÖkœ 100  ewikvj †evW© 2015  cÖkœ 6 

¯̂vfvweK ZvcgvÎv I Pv‡c 1 mole K‡i ỳwU M¨vm GKB AvqZ‡bi 
wQwchy³ ỳwU cv‡Î iwÿZ Av‡Q| M¨vm ỳwUi AvYweK fi h_vµ‡g 2 g 
I 32 g. cvÎ ỳwUi gy‡Li wQwc GKB mv‡_ Ly‡j †`Iqv n‡jv| 
[A¨v‡fv‡M‡Wªvi msL¨v = 6.023  1023 Ges R = 8.31 joule mol1 K1] 
K. cig Av ª̀©Zv Kv‡K e‡j? 1 
L. ZvcgvÎv e„w×‡Z M¨v‡mi mv› ª̀Zv e„w× cvq e¨vL¨v Ki| 2 
M. wØZxq cv‡Îi M¨v‡mi Mo MwZkw³ wnmve Ki| 3 
N. cvÎ ỳwU GKB mv‡_ Lvwj n‡Z n‡j wØZxq cv‡Îi ZvcgvÎvi 

wKiƒc cwieZ©b n‡e MvwYwZK we‡kølY Gi mvnv‡h¨ wjL| 4 

  100bs cÖ‡kœi DËi   
 K  †Kv‡bv mgq †Kv‡bv ’̄v‡bi GKK AvqZ‡bi evqy‡Z †h cwigvY 
Rjxq ev®ú _v‡K Zv‡K H evqyi cig Av ª̀©Zv e‡j|  

 L  M¨v‡mi ZvcgvÎv evo‡j mv›`ªZv ev‡o, cixÿvi mvnv‡h¨ †`Lv 
†M‡Q †h, M¨v‡mi mv› ª̀Zv ¸Yv¼ Zvi cig ZvcgvÎv eM©g~‡ji 
mgvbycvwZK| 
Avgiv Rvwb, M¨v‡mi AYy¸‡jv mew`‡KB G‡jv‡g‡jvfv‡e PjvPj 
Ki‡Z cv‡i Ges G‡`i g‡a¨ msNl© N‡U| M¨v‡mi AYymg~‡ni g‡a¨ 
AvšÍtAvYweK ej †bB ej‡jB P‡j| ZvcgvÎv evo‡j AYymg~‡ni 
Mo †eM e„w× cvq, d‡j msNl©I ev‡o| hvi d‡j wewfbœ ¯Í‡ii 
cÖev‡n evavi cwigvY ev‡o| A_©vr mv› ª̀Zv ev‡o| 

 M  GLv‡b, wØZxq cv‡Îi M¨v‡mi 
 †gŠj msL¨v, n = 1 

 ZvcgvÎv, T = 273 K 

A¨v‡fv‡M‡Wªv msL¨v, 
 N4 = 6.023  1023 
 R = 8.31 J mol1 K1 
M¨v‡mi Mo MwZkw³, 


E = ? 

Avgiv Rvwb, 

 

E = 

3
2  

nRT
NA

 

  = 
3
2  

1  8.31 J mol1 K1  273 K
6.023  1023  

  = 5.65  1021 
AZGe, wØZxq cv‡Îi M¨v‡mi Mo MwZkw³ 5.65  1021| 

 N  m fiwewkó †Kv‡bv M¨v‡mi P1 Pv‡c Ges T1 ZvcgvÎvq hw` 
AvqZb V1 Ges NbZ¡ 1 nq Ges M¨v‡mi P2 Pv‡c Ges T2 
ZvcvÎvq AvqZb V2 Ges NbZ¡ 2 nq Z‡e 

 1 = 
m
V1

 

ev,  V1 = 
m
1

 

Ges 2 = 
m
V2

 

ev, V2 = 
m
2

 

GLb, P1V1

T1
 = 

P2V2

T2
 m¤ú‡K© V1 Ges V2-Gi gvb ewm‡q Avgiv 

cvB, 

 
P1m
1T1

 = 
P2m
2T2

 = aªæeK 

ev, P1

1T1
 = 

P2

2T2
 = aªæeK 

ev, 
1 T1

P1
 = 
2 T2

P2
 = aªæeK ................... (1) 

A_©vr T
P  = aªæeK 

hw` ZvcgvÎv w ’̄i _v‡K A_©vr T1 = T2 nq Z‡e (1) mgxKiY 
†_‡K cvIqv hvq, 

 ev, 
1

P1
 = 
2

P2
 = aªæeK 

 ev, = aªæeK  P 
 ev,   P 

myZivs w̄ ’i ZvcgvÎvq †Kv‡bv M¨v‡mi NbZ¡ Gi Pv‡ci mgvbycvwZK| 
Avevi hw` Pvc w ’̄i _v‡K, 
A_©vr P1 = P2 nq Z‡e 
 1T1 = 2T2 = aªæeK 

ev,   
1
T 

myZivs w̄ ’i Pv‡c M¨v‡mi NbZ¡ Gi cig ZvcgvÎvi e¨ Í̄vbycvwZK| 
GLv‡b, wØZxq cv‡Îi Avw` ZvcgvÎv 0C ev 273 K| cvÎwU Lvwj 
n‡j Gi NbZ¡ n«vm cv‡e| d‡j Gi ZvcgvÎv e„w× cv‡e| Z‡e 
GKB mg‡q cvÎ ỳwU Lvwj n‡Z n‡j cÖ_g cv‡Îi Zzjbvq wØZxq 
cv‡Îi ZvcgvÎv †ewk n‡Z n‡e| KviY wØZxq cv‡Îi M¨v‡mi NbZ¡ 
cÖv_wgK Ae ’̄vq †ewk wQj| 
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c`v_©weÁvb wØZxq cÎ 
 

 AwaKZi Abykxj‡bi Rb¨ QR Code ¯‹¨vbwfwËK  

GBPGmwm cixÿvi cÖkœcÎ I DËigvjv : m„Rbkxj 
 

 

 
ZvcMwZwe`¨v Aa¨vq 01 

 
 

cÖkœ 85  ivRkvnx †evW© 2021    cÖkœ 7 

myRvbv cÖgvY Pv‡c 50 C ZvcgvÎvq GKwU wmwjÛv‡i 64 gm 
Aw·‡Rb M¨vm wb‡q cixÿv KiwQj| †m M¨vmwU‡K iæ×Zvcxq 
c×wZ‡Z msKzwPZ K‡i ZvcgvÎv 150 C G DbœxZ Kij|  
K. ZvcMwZwe`¨vi k~b¨Zg m~ÎwU wee„Z Ki| 1 
L. ÒmgAvqZb cÖwµqvq wm‡÷‡gi K…ZKvR k~b¨|Ó e v̈L v̈ Ki| 2 
M. myRvbvi e¨en„Z M¨vmwUi P‚ovšÍ Pvc KZ? 3 
N. M¨v‡mi AvqZ‡bi Kxiƒc cwieZ©b N‡U? MvwYwZKfv‡e 

we‡kølY Ki|  4 

  85bs cÖ‡kœi DËi   
 K  ZvcMwZwe`¨vi k~b¨Zg m~ÎwU n‡jv `ywU e¯‘ hw` Z…Zxq 
†Kv‡bv e ‘̄i (Zvcgvb hš¿) mv‡_ c„_Kfv‡e Zvcxq mv‡g¨ _v‡K 
Z‡e cÖ_‡gv³ e ‘̄ `ywU ci¯ú‡ii mv‡_ Zvcxq mv‡g¨ _vK‡e| 

 L  Avgiv Rvwb, hLb †Kv‡bv M¨vm cÖmvwiZ nq A_©vr M¨v‡mi 
AvqZb e„w× cvq ZLb M¨vm wb‡R wKQy KvR K‡i| M¨vm hLb 
msKzwPZ nq A_©vr M¨v‡mi AvqZb n«vm cvq ZLb M¨v‡mi Ici 
wKQy KvR m¤úvw`Z nq| Avi mgqvZb cÖwµqvq M¨v‡mi AvqZb 
w¯’i _v‡K| d‡j mgAvqZb cÖwµqvq K…ZKvR k~b¨ nq| 
Avgiv Rvwb, dW = PdV.  

mgAvqZb cÖwµqvi †ÿ‡Î,  
 dV = 0 
 dW = P  0 = 0 

 M  Avgiv Rvwb,  
iæ×Zvcxq cÖwµqvq, 
 P1

1   T1
 = P2

1   T2
 

ev, 


P2

P1

1  

 = 



T1

T2



  

ev, P2 = 



T1

T2


1  

  P1  

GLv‡b, 
cÖv_wgK Pvc, P1 = 1 atm = 101325 Pa  

cÖv_wgK ZvcgvÎv, T1 = 50 C = 323 K 

P‚ovšÍ ZvcgvÎv, T2 = 150 C = 423 K 

P‚ovšÍ Pvc, P2 = ? 
Aw·‡R‡bi †ÿ‡Î  = 1.40 

ev, P2 = 



323 K

423 K

1.4
1  1.4

  101325 Pa 

 P2 = 260434.83 Pa = 2.57 atm 

AZGe, myRvbvi e¨en„Z M¨vmwUi P‚ovšÍ Pvc 2.57 atm 

 N  GLv‡b, cÖv_wgK Pvc, P1 = 1 atm 

 P‚ovšÍ Pvc, P2 = 2.57 atm [ÔMÕ n‡Z] 
 awi, cÖv_wgK I P‚ovšÍ AvqZb h_vµ‡g V1 I V2 
 Aw·‡Rb M¨vm wØcvigvYweK M¨vm myZivs,  = 1.4 

iæ×Zvcxq cÖwµqvi †ÿ‡Î Avgiv Rvwb, 
 PV = aªæeK 
ev, P1V1

 = P2 V2
 

ev, 



V2

V1



= 


P1

P2
 

ev, V2 = 


P1

P2

1
  V1 = 



1 atm

2.57 atm

1
1.4  V1 

  V2 = 0.51  V1 

 AvqZ‡bi cwieZ©b, V = V2  V1  

  = 0.51 V1  V1 
  =  0.49 V1 

FYvZ¥K wPý n«vm wb‡`©kK, V =  0.49% of V1 
AZGe, DÏxcK Abymv‡i, M¨v‡mi AvqZb 49% n«vm cv‡e| 

cÖkœ 86  h‡kvi †evW© 2021    cÖkœ 6 

BwÄb 
Zvc Dr‡mi 
ZvcgvÎv 

ZvcMÖvn‡Ki 
ZvcgvÎv 

Kvh©Ki 
e¯‘i fi 

R¡vjvwbi Av‡cwÿK 
Zvc 

A 327 C  13 C 0.8 kg 1980 J kg1 K1 

B 627 C 127 C 1.2 kg 1230 J kg1 K1 

K. Zvcxq mgZv Kx? 1 
L. m‡gvò cÖwµqvq M¨vm Øviv m¤úvw`Z KvR mieivnK…Z 

Zvckw³i mgvb nq e¨vL¨v Ki| 2 
M. B BwÄ‡bi `ÿZv wbY©q Ki| 3 
N. DÏxc‡Ki Av‡jv‡K †Kvb BwÄbwU †ewk cwi‡ekevÜe n‡e 

MvwYwZKfv‡e we‡kølY K‡i gZvgZ `vI|  4 

  86bs cÖ‡kœi DËi   
 K  wfbœ ZvcgvÎvi ỳwU e ‘̄ ci¯úi Zvcxq ms¯ú‡k© Avmvi ci hLb 
mgZvcgvÎvq DcbxZ nq ZLb H Ae ’̄vB n‡jv Zvcxq mgZv| 

 L  ZvcMwZwe`¨vi 1g m~Îvbymv‡i Avgiv Rvwb, 
 mieivnK…Z Zvckw³, dQ = dU + dW ..... (1) 
GLv‡b, dU = AšÍt¯’ kw³i cwieZ©b Ges dW = K…ZKvR 
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GLb, dU = nCvdT wKš‘ m‡gvò cÖwµqvq ZvcgvÎv w ’̄i ZvB dT = 0 
myZivs, dU = nCv  0 = 0 
AZGe, (1) bs mgxKiYwU ùvovq dQ = dW  

myZivs, GwU ¯úó †h, m‡gvò cÖwµqvq M¨vm Øviv m¤úvw`Z KvR 
mieivnK…Z Zvckw³i mgvb| 

 M  GLv‡b, Dr‡mi ZvcgvÎv, T1 = (627 + 273) K = 900 K 
 ZvcMÖvn‡Ki ZvcgvÎv, T2 = (127 + 273) K = 400 K 

 B BwÄ‡bi `ÿZv,  = ? 

Avgiv Rvwb,  = 
T1  T2

T1
  100% 

  = 
900 K  400 K

900 K   100%  

  = 
500 K
900 K  100%  = 55.56% 

AZGe, DÏxc‡Ki B BwÄbwUi `ÿZv 55.56%. 

 N  A BwÄ‡bi †ÿ‡Î : 
GLv‡b, Dr‡mi ZvcgvÎv, T1A = 327 C = 600 K 

 MÖvn‡Ki ZvcgvÎv, T2A =  13 C = 260 K  

 e¯‘i fi, mA = 0.8 kg 
 Av‡cwÿK Zvc, sA = 1980 J kg1 K1  
GbUªwci cwieZ©b SA n‡j 

 SA = mAsAln 
T2A

T1A
  

  = 0.8 kg  1980 J kg1 K1  ln 
260 K
600 K 

  =  1324.62 JK1 
FYvZ¥K wPý GbUªwci n«vm wb‡ ©̀kK 

B BwÄ‡bi †ÿ‡Î : 
GLv‡b, Dr‡mi ZvcgvÎv, T1B = 627 C = 900 K 

 MÖvn‡Ki ZvcgvÎv, T2B = 127 C = 400 K 

 e¯‘i fi, mB = 1.2 kg 
 Av‡cwÿK Zvc, sB = 1230 J kg1 K1 
GbUªwci cwieZ©b SB n‡j 

 SB = mBsB ln 
T2B

T1B
 

  = 1.2 kg  1230J kg1 K1  ln 
400 K
900 K 

  =  1196.933 JK1 
FYvZ¥K wPý GbUªwci n«vm wb‡ ©̀kK| 
Avgiv Rvwb, G›Uªwci e„w× hZ Kg ev n«vm hZ †ewk †m BwÄb ZZ 
†ewk cwi‡ek evÜe| 
Dc‡ii MvwYwZK we‡køl‡Y †`Lv hvq A BwÄ‡bi G›Uªwc B BwÄb 
A‡cÿv AwaK n«vm cvq| 
AZGe, DÏxcK Abymv‡i A BwÄbwU B BwÄb A‡cÿv AwaK cwi‡ek 
evÜe| 

cÖkœ 87  PÆMÖvg †evW© 2021    cÖkœ 3 

GKwU cÖZ¨veZ©x Zvc BwÄ‡bi Zvc Drm Ges Zvc MÖvn‡Ki 
ZvcgvÎv h_vµ‡g 550 C Ges 138 C| m‡gvò cÖmvi‡Y M„nxZ 
Zv‡ci cwigvY 850 J| 

 
A

B

D C

X

Y

T2 = 138 C

T1 = 550 C

 V 




 P
 

O

 
K. †iv‡ai DòZv mnM Kv‡K e‡j? 1 
L. Cp Ges Cv Gi g‡a¨ †KvbwU eo e¨vL¨v Ki|  2 
M. DÏxc‡Ki AB As‡ki G›Uªwc wbY©q Ki| 3 
N. DÏxc‡Ki ZvcBwÄbwUi `ÿZv wØ¸Y e„w× Ki‡Z Kx e¨e¯’v 

MÖnY Kiv †h‡Z cv‡i? MvwYwZKfv‡e we‡kølY Ki|  4 

  87bs cÖ‡kœi DËi   
 K  cÖwZ †Kjwfb ZvcgvÎv e„w×‡Z GKK †iva wewkó †Kv‡bv 
cwievnxi †iv‡ai †h e„w× N‡U Zv‡K H cwievnxi †iv‡ai DòZv 
mnM e‡j| 

 L  w¯’i AvqZ‡b †Kv‡bv M¨v‡m Zvc cÖ‡qvM Kiv n‡j M¨v‡mi 
ZvcgvÎv I Pvc e„w× cvq| Avevi, Pvc w¯’i †i‡L hw` †Kv‡bv 
M¨vm‡K mgcwigvY Zvc cÖ‡qvM Kiv nq, Zvn‡j H Zvc 
G‡ÿ‡ÎI M¨v‡mi ZvcgvÎv e„w× Ki‡e Ges ewnt¯’ KvR m¤úbœ 
Ki‡e| G KvR m¤úv`b Ki‡Z wKQy Zvc e¨q n‡e d‡j M¨v‡mi 
ZvcgvÎv c~‡e©i mgcwigvY e„w× cv‡e bv| A_©vr 1 mole M¨vm‡K 
1 K ZvcgvÎv e„w× Ki‡Z w¯’i AvqZ‡bi †ejvq †h Zvc jvM‡e, 
w¯’i Pv‡ci †ejvq Zvi †P‡q †ewk Zvc jvM‡e| 
 Cp = Cv + x, GLv‡b x n‡jv AvqZb e„w×i Rb¨ M¨vm‡K †h 
cwigvY KvR Ki‡Z nq Zvi mgZzj¨ Zvc| 
 Cp > Cv| 
A_©vr, Cp Ges Cv Gi g‡a¨ Cp eo| 

 M  GLv‡b, M„nxZ Zvc, Q1 = 850 J 

 Zvc Dr‡mi ZvcgvÎv, T1 = 550 C = 823 K  

 AB As‡ki G›Uªwc, S = ? 

Avgiv Rvwb, S = 
Q1

T1
 = 

850J
823K = 1.033 JK1 

AZGe, DÏxc‡Ki AB As‡ki G›Uªwc 1.033 JK1. 

 N  DÏxcK Abymv‡i, 
Zvc Dr‡mi ZvcgvÎv, T1 = 550 C = (550 + 273) K = 823 K 
Zvc MÖvn‡Ki ZvcgvÎv, T2 = 138 C = (138 + 273) K = 411 K 
`ÿZv,  = ? 
Avgiv Rvwb,  = 



1  

T2

T1
  100% 

 = 



1  

411 K
823 K   100% 

 = 
412 K
823 K

  100%  

 = 50.06% 
myZivs Zvc BwÄbwUi `ÿZv 50.06% 
Zvc BwÄbwUi `ÿZv wØ¸Y Kiv n‡j `ÿZv n‡e = 2  50.06% 

 = 100.12% 
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wKš‘ ev¯Í‡e †Kv‡bv BwÄ‡bi `ÿZv 100% ev Zvi †ewk n‡Z cv‡i 
bv| myZivs BwÄbwUi `ÿZv wØ¸Y e„w× Kiv m¤¢e bq| Z‡e 
BwÄbwUi `ÿZv e„w×K‡í wb‡Pi ỳwU c`‡ÿc MÖnY Kiv hv‡e 
1. Zvc Dr‡mi ZvcgvÎv w¯’i †i‡L Zvc MÖvn‡Ki ZvcgvÎv n«vm 

Ges 
2. Zvc MÖvn‡Ki ZvcgvÎv w̄ ’i †i‡L Zvc Dr‡mi ZvcgvÎv e„w×| 

cÖkœ 88  wm‡jU †evW© 2021    cÖkœ 2 

GKwU gUiMvwo ˆZwii †Kv¤úvwb Zv‡`i Mvwoi Rb¨ 40% 
`ÿZvm¤úbœ GKwU BwÄb ˆZwi Kij| BwÄbwU 600 K ZvcgvÎvi 
Drm †_‡K Zvc MÖnY K‡i| 
K. ZvcMwZwe`¨vi cÖ_g m~ÎwU wee„Z Ki| 1 
L. cvi` GKwU DËg DòZvwgwZK c`v_© e¨vL¨v Ki|  2 
M. DÏxc‡Ki BwÄbwUi Zvc MÖvn‡Ki ZvcgvÎv KZ? 3 
N. †Kv¤úvwbwU Zv‡`i BwÄ‡bi `ÿZv 10% evov‡bvi †ÿ‡Î 

Dr‡mi ZvcgvÎv e„w× A_ev MÖvn‡Ki ZvcgvÎv n«vm †KvbwU 
myweavRbK? MvwYwZKfv‡e we‡kølY Ki|  4 

  88bs cÖ‡kœi DËi   
 K  ZvcMwZwe`¨vi cÖ_g m~ÎwU n‡jv hLb hvwš¿K kw³‡K 
m¤ú~Y©iƒ‡c Zv‡c ev Zvckw³‡K m¤ú~Y©iƒ‡c Kv‡R iƒcvšÍwiZ Kiv 
nq ZLb hvwš¿K kw³ I Zvc ci¯ú‡ii mgvbycvwZK nq| 

 L  †hme c`v‡_©i †Kv‡bv we‡kl ag© ZvcgvÎv cwieZ©‡bi mv‡_ 
mv‡_ mylgfv‡e cwiewZ©Z nq d‡j ZvcgvÎv cwigv‡c e¨envi Kiv 
hvq †mme c`v_© n‡”Q DòZvwgwZK c`v_©| ZvcgvÎvi cwieZ©‡bi 
mv‡_ cvi‡`i AvqZb mgvbycvwZKfv‡e cwiewZ©Z nq d‡j 
ZvcgvÎvi n«vm-e„w×‡Z b‡j cvi` ¯Í‡¤¢i D”PZv mgvbycvwZK nv‡i 
n«vm-e„w× cvq| ZvB mn‡RB `vMvw¼Z †¯‹j n‡Z ZvcgvÎv cwigvc 
Kiv hvq|  
AZGe, ejv hvq, Òcvi` GKwU DËg DòZvwgwZK c`v_©|Ó 

 M  Avgiv Rwb, 

  = 
T1  T2

 T1
  100% 

ev, 40
100 = 

600 K T2

600 K   

ev, 2
5  600 K = 600 K  T2 

GLv‡b, 
Kg©̀ ÿZv,  = 40% 

Zvc Dr‡mi ZvcgvÎv, T1 = 600 K 
ZvcMÖvn‡Ki ZvcgvÎv, T2 = ? 

ev, T2 = 600 K  240 K = 360 K 
AZGe, DÏxc‡Ki BwÄbwUi ZvcMÖvn‡Ki ZvcgvÎv 360 K. 

 N  GLv‡b, Dr‡mi ZvcgvÎv, T1 = 600 K 

 ZvcMÖvn‡Ki ZvcgvÎv, T2 = 360 K [M n‡Z] 
 BwÄ‡bi `ÿZv, 10% evo‡j 
 cwiewZ©Z `ÿZv nq = 40% + 10% = 50% 
awi, ZvcMÖvn‡Ki ZvcgvÎv w ’̄i †i‡L Dr‡mi ZvcgvÎv T1 e„w× 
Ki‡j BwÄ‡bi `ÿZv 10% e„w× cvq Ges Dr‡mi ZvcgvÎv w ’̄i 
†i‡L ZvcMÖvn‡Ki ZvcgvÎv T2 n«vm Ki‡jI BwÄ‡bi `ÿZv 
10% e„w× cvq| 

cÖ_g †ÿ‡Î : 

  = 
T1 + T1  T2

 T1 + T1
  100% 

ev,  50
100 = 

600 K + T1  T2

 600 + T1
 

ev, 0.5 = 1  
T2

600 K + T1
 

ev,  360 K
600 K + T1

 = 1  0.5 = 0.5 

ev,  600 K + T1 = 
360 K

0.5   

ev, T1 = 720 K  600 K = 120 K 

wØZxq †ÿ‡Î : 

 1 = 
T1  (T2  T2)

T1
  100% 

ev, 50
100 = 

600K  (360 K  T2)
600 K    

ev, 0.5 = 1  
(360 K  T2)

600 K   

ev, 360 K  T2 = 0.5  600 K 

ev, T2 = 360 K  300 K = 60 K 

Dc‡ii MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q T2 < T1 †h‡nZz 
10% Kg©̀ ÿZv e„w×i Rb¨ ZvcMÖvn‡Ki ZvcgvÎv hZUzKz n«vm 
Ki‡Z nq Zv Zvc Dr‡mi ZvcgvÎv hZUzZz e„w× Ki‡Z nq Zvi 
†P‡q Kg| †m‡nZz DÏxc‡Ki BwÄbwUi `ÿZv 10% evov‡bvi 
†ÿ‡Î MÖvn‡Ki ZvcgvÎv n«vm myweavRbK| 

cÖkœ 89  ewikvj †evW© 2021    cÖkœ 2 

GKwU Kv‡b©v BwÄb hLb 310 K ZvcgvÎvq ZvcMÖvn‡K _v‡K ZLb 
Gi Kg©̀ ÿZv 40%| BwÄ‡bi Zvc Dr‡mi ZvcgvÎv cwieZ©b K‡i 
Kg©̀ ÿZv e„w× Kiv hvq|  
K. G›Uªwc Kx? 1 
L. iæ×Zvcxq cÖwµqvq G›Uªwc w¯’i _v‡K e¨vL¨v Ki|  2 
M. DÏxc‡Ki BwÄ‡bi Dr‡mi ZvcgvÎv wbY©q Ki| 3 
N. Kg©̀ ÿZv 80% Ki‡Z n‡j Dr‡mi ZvcgvÎv wØ¸Y Ki‡Z 

n‡e wK-bv? MvwYwZK hyw³ `vI|  4 

  89bs cÖ‡kœi DËi   
 K  iæ×Zvcxq cÖwµqvq e¯‘i †h Zvcxq ag© w¯’i _v‡K ev 
AcwiewZ©Z _v‡K ZvB G›Uªwc| 

 L  Avgiv Rvwb, G›Uªwci cwieZ©b, dS = 
dQ
T  

 iæ×Zvcxq cÖwµqvq, dQ = 0 

  dS = 
0
T = 0  

A_©vr iæ×Zvcxq cÖwµqvq G›Uªwci cwieZ©b k~b¨| G›Uªwc n”Q 
wek„•Ljvi cwigvc| Zvc MÖn‡Y GB wek„•Ljv e„w× cvq, Zvc 
eR©‡b wek„•Ljv n«vm cvq| iæ×Zvcxq cÖwµqvq †h‡nZz wm‡÷‡g 
Zv‡ci Av`vb-cÖ̀ vb nq bv ZvB wm‡÷‡gi wek„•LjviI †Kv‡bv 
cwieZ©b nq bv Z_v G›Uªwci cwieZ©b nq bv| AZGe, iæ×Zvcxq 
cÖwµqvq G›Uªwc w¯’i _v‡K| 
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 M  GLv‡b, ZvcMÖvn‡Ki ZvcgvÎv, T2 = 310 K 
 Zvc Dr‡mi ZvcgvÎv, T1 = ? 
 Kg©̀ ÿZv,  = 40% 
Avgiv Rvwb, 

  = 
T1  T2

T1
   100% 

ev, 40
100  = 

T1  310 K
T1

  

ev, 0.4 = 1  
310 K

T1
  

ev, 310 K
T1

 = 1  0.4 

 T1 = 
310 K

0.6   = 516.67 K. 

AZGe DÏxc‡Ki BwÄbwUi Dr‡mi ZvcgvÎv 516.67 K. 

 N  M n‡Z cvB, hLb Kg©̀ ÿZv 40% wQj ZLb Dr‡mi ZvcgvÎv 
 T1 = 516.67 K. 
awi, Kg© `ÿZv 80% n‡j Dr‡mi ZvcgvÎv T1 nq| 
GLv‡b, ZvcMÖvn‡Ki ZvcgvÎv, T2 = 310 K  
 Kg©̀ ÿZv,  = 80% 

Avgiv Rvwb,  = 
T1  T2

T1
   100% 

ev, 80
100  = 

T1  310 K
T1

  

ev, 0.8 = 1  
310 K

T1
   

ev, 310 K
T1

 = 1  0.8 

 T1 = 
310 K

0.2  = 1550 K 

GLb, T1
 T1

 = 
1550 K
516.67  = 3 

 T1 = 3  T1 = 3 T1 

Dc‡ii MvwYwZK we‡køl‡Y †`Lv hvq BwÄbwUi Kg©̀ ÿZv 80% 

Ki‡Z n‡j Dr‡mi ZvcgvÎv wØ¸‡Yi †P‡q †ewk A_©vr wZb¸Y 
Ki‡Z n‡e| 

cÖkœ 90  gqgbwmsn †evW© 2021    cÖkœ 2 

Rv‡n` I kv‡n` mncvVx| Rv‡n` c`v_©weÁvb j¨v‡e GKwU †iva 
_v‡g©vwgUvi wbj| hvi eid we› ỳ I ev®ú we› ỳ‡Z †iva 12  Ges 24 

| Aciw`‡K, kv‡n` 5 atm Pvcwewkó GKwU cv‡Î Ave× M¨v‡m 
2400 J Zvckw³ mieivn K‡i| G‡Z M¨v‡mi AvqZb 1600 cm3 
†_‡K 3200 cm3 nq Ges AšÍt¯’ kw³i cwieZ©b nq 1589.4 J| 
K. cÖZ¨vMvgx cÖwµqv Kx? 1 
L. Kxfv‡e BwÄ‡bi `ÿZv e„w× Kiv hvq? e¨vL¨v Ki| 2 
M. 250 C ZvcgvÎvq Rv‡n‡`i _v‡g©vwgUv‡ii †iva wbY©q Ki| 3 
N. DÏxc‡K kv‡n‡`i cixÿYwU ZvcMwZwe`¨vi 1g m~Î‡K 

mg_©b K‡i wK? MvwYwZKfv‡e we‡kølY Ki|  4 

  90bs cÖ‡kœi DËi   
 K  †h cÖwµqv wecixZgyLx n‡q cÖZ¨veZ©b Ki‡Z cv‡i A_©vr 
m¤§yLMvgx cÖwµqvq Kvh©wbe©vnK e Í̄ywUi cÖwZwU Í̄i cðvrMvgx cÖwµqvq 
cÖwZwU Í̄‡ii mv‡_ me©‡Zvfv‡e wg‡j hvq, ZvB cÖZ¨vMvgx cÖwµqv| 

 L  Avgiv Rvwb, BwÄ‡bi `ÿZv,  = 



1  

T2

T1
  100% 

Dc‡iv³ m¤úK© Abymv‡i  Gi gvb e„w× cv‡e hw` T2

T1
  Gi gvb 

n«vm cvq| T2

T1
  Gi gvb ỳBfv‡e n«vm Kiv hvq| 1. ZvcMÖvn‡Ki 

ZvcgvÎv Kwg‡q| 2. Zvc Dr‡mi ZvcgvÎv evwo‡q| 
AZGe, ZvcMÖvn‡Ki ZvcgvÎv n«vm K‡i ev Zvc Dr‡mi ZvcgvÎv 
e„w× K‡i BwÄ‡bi `ÿZv e„w× Kiv hvq| 

 M  GLv‡b, eid we› ỳ‡Z †iva, X0 = 12  
 ev®ú we› ỳ‡Z †iva, X100 = 24   
 ZvcgvÎv,  = 250 C 
 250 C ZvcgvÎvq †iva, X = ? 

Avgiv Rvwb, 

  = 
X  X0

 X100  X0
  100 C 

ev, 250 C
 100 C = 

X  12 
24   12   

ev, 2.5  12  = X  12  

ev, 30  = X  12  

 X = 42  
AZGe, 250 C ZvcgvÎvq Rv‡n‡`i _v‡g©vwgUv‡ii †iva 42 . 

 N  GLv‡b, mieivnK…Z Zvc, dQ = 2400 J 

 Avw` AvqZb, V1 = 1600 cm3 = 1.6  103m3 

 P‚ovšÍ AvqZb, V2 = 3200 cm3 = 3.2  103m3 

 Pvc, P = 5 atm 

 AšÍt¯’ kw³i cwieZ©b, dU = 1589.4 J 
DÏxc‡Ki kv‡n‡`i cixÿYwU ZvcMwZwe`¨vi 1g m~Î‡K mg_©b 
Ki‡e hw` dQ = dU + dW nq| 
Avgiv Rvwb, dW = PdV = P  (V2  V1) 

  = 5 atm  (3.2  103m3  1.6  103m3) 
  = 5  101325 Pa  1.6  103m3  

  = 810.6 J 

GLb, dW + dU = 810.6 J + 1589.4 J = 2400 J 
Dc‡ii MvwYwZK we‡køl‡Y †`Lv hv‡”Q, dQ = dW + dU 
AZGe, DÏxc‡Ki kv‡n‡`i cixÿbwU ZvcMwZ we`¨vi 1g m~Î‡K 
mg_©b K‡i| 

cÖkœ 91  h‡kvi †evW© 2019    cÖkœ 1 

A cÖwµqvi 2 kg cvwb‡K 0 C ZvcgvÎv †_‡K ev‡®ú iƒcvšÍwiZ 
Kiv n‡jv| Ab¨w`‡K B cÖwµqvq 10 C ZvcgvÎvi 5 kg cvwb‡K 
100 C ZvcgvÎvi cvwb‡Z cwiYZ Kiv n‡jv| (cvwbi Av‡cwÿK 
Zvc 4200 J kg1 K1 Ges cvwbi ev®úxfe‡bi Av‡cwÿK myßZvc 
2.26  106 J kg1) 
K. Av‡cwÿK Zvc Kv‡K e‡j? 1 
L. Zwor cÖev‡ni d‡j cwievnx‡Z Zvc Drcbœ nq †Kb? e¨vL¨v 

Ki| 2 
M. DÏxc‡K A cÖwµqvq †gvU cÖ‡qvRbxq Zvc wbY©q Ki| 3 
N. DÏxc‡K †Kvb cÖwµqvq wek„•Ljvi gvÎv †ewk? MvwYwZKfv‡e 

we‡kølY Ki| 4 
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  91bs cÖ‡kœi DËi   
 K  1 kg f‡ii †Kv‡bv e ‘̄i ZvcgvÎv 1 K e„w× Ki‡Z cÖ‡qvRbxq 
Zvc‡K H e¯‘i Av‡cwÿK Zvc e‡j|  

 L  cwievnxi ga¨ w`‡q Zwor cÖevwnZ n‡j cwievnxi gy³ 
B‡jKUªb¸‡jv Pjvi mgq ci¯ú‡ii mv‡_ msN‡l© wjß nq| G‡Z 
e¨wqZ Zwor kw³i wKQy Ask cwievnxi †iva AwZµg Kivi Kv‡R 
e¨q nq| G e¨wqZ kw³ cwievnx‡Z Zvc kw³iƒ‡c cÖKvk cvq| G 
Kvi‡Y Zwor cÖev‡ni d‡j cwievnx‡Z Zvc Drcbœ nq|  

 M  GLv‡b, A cÖwµqvi †ÿ‡Î, cvwbi fi, mA = 2 kg 

ZvcgvÎvi cwieZ©b, T = (100  0)°C = 100°C = 100 K 

cvwbi Av‡cwÿK Zvc, S = 4200 J kg–1 K–1 

cvwbi ev®úxfe‡bi Av‡cwÿK myßZvc, Lv = 2.26  106 J kg1 
Avgiv Rvwb, dQ1 = mST 
 = 2 kg  4200 J kg–1 K–1  100 K  
 = 8.4  105 J 

Avevi, dQ2 = m Lv = 2 kg  2.26  106 J kg–1 = 4.52  106 J 

 dQA = 8.4  105 J + 4.52  106 J = 5.36  106 J 

 A cÖwµqvq †gvU cÖ‡qvRbxq Zv‡ci cwigvY 5.36  106 J 

 N  A cÖwµqvi †ÿ‡Î, cvwbi fi, m = 2 kg 

 Avw` ZvcgvÎv, T1 = 0°C = 273 K 

 P‚ovšÍ ZvcgvÎv, T2 = 100°C = 373 K 

0°C ZvcgvÎvi cvwb‡K 100°C ZvcgvÎvq wb‡Z Zv‡ci cwigvY,  
 dQ1 = 8.4  105 J 
100°C ZvcgvÎvq cvwb‡K 100°C ZvcgvÎvi ev‡®ú cwiYZ Ki‡Z 
Zv‡ci cwigvY, dQ2 = 4.52  106 J 

Avgiv Rvwb, dS1 = 
T2

T1
 
dQ
T  = mS 

T2

T1
 
dT
T  

 = mS [ln T]
T2

T1
  = mS [ln T2  ln T1] 

 = 2 kg  4200 J kg–1 K–1 [ln 373  ln 273] 
 = 2621.7 J K–1 

Avevi, dS2 = 
dQ2

T2
 = 

4.52  106 J
373 K  = 12117.96 J K–1 

 †gvU GbUªwci cwieZ©b, dSA = dS1 + dS2 
 = (2621.7 + 12117.96) J K–1 
 = 14739.66 J K–1  
B cÖwµqvi †ÿ‡Î, cvwbi fi, mB = 5 kg 

Avw` ZvcgvÎv, T1 = 10° C = (10 + 273) K = 283 K 

P‚ovšÍ ZvcgvÎv, T2 = 100° C = (100 + 273) K = 373 K 

GbUªwci cwieZ©b, dSB = ? 

Avgiv Rvwb, dSB = 
T2

T1
 
dQB

T  

 = mBS
T2

T1
 
dT
T   

 = mBS [ln T]
T2

T1
  

 = mBS [ln T2  ln T1]  
 = 5 kg  4200 J kg–1 K–1 [ln 373  ln 283] 
 dSB = 5798.76 J K–1 

†h‡nZz dSA > dSB †m‡nZz A cÖwµqvq wek„•Ljvi gvÎv †ewk|  

cÖkœ 92  wm‡jU †evW© 2019    cÖkœ 1 

Zvwmb wb‡Pi †jLwP‡Îi PµwU we‡kølY K‡i ejj, GwU Kv‡b©vi 
Pµ| 

 

V 
(P4, 15)

A(P1, 10) 

T1 = 434 K

B(P2, 20)

D

C(P3, 30)T2 = 350 K 

Pv
c 

(N
m

2
) 

AvqZb (cm3)
O

P 

 
†gvjvi M¨vm aªæeK 8.31 J mol1 K1

 

K. Avav‡bi †Kvqv›Uvqb Kx? 1 
L. mgvšÍivj cvZ avi‡Ki aviKZ¡ cvZØ‡qi ga¨eZ©x gva¨‡gi 

Dci wbf©i K‡i wK? e¨vL¨v Ki| 2 
M. 1 †gvj Av`k© M¨v‡mi Rb¨ DÏxc‡Ki AB As‡k K…ZKvR 

wbY©q Ki| 3 
N. Zvwm‡bi we‡kølY mwVK wQj wK bv G›Uªwc cwieZ©‡bi 

mv‡c‡ÿ MvwYwZK we‡kølYmn gšÍe¨ Ki| 4 

  92bs cÖ‡kœi DËi   

 K  cigvYyi Z_v †h‡Kv‡bv e ‘̄i b~¨bZg PvR© B‡jKUª‡bi Pv‡R©i 
c~Y©msL¨vi ¸wYZK wn‡m‡e PvwR©Z n‡e Ges Pv‡R©i gvb KL‡bv 
fMœvsk n‡e bv| GwUB Pv‡R©i ev Avav‡bi †Kvqv›Uvqb|  

 L  mgvšÍivj cvZ avi‡Ki aviKZ¡ cvZØ‡qi ga¨eZ©x gva‡gi 
Dci wbf©i K‡i|  

Avgiv Rvwb, C = 
A
d   

†hLv‡b, C = mgvšÍivj cvZavi‡Ki aviKZ¡ 
  = gva¨‡gi WvB-B‡jKwUªK aªæeK 
 A = cÖ‡Z¨K cv‡Zi †ÿÎdj Ges 
 d = cvZØ‡qi ga¨eZ©x ~̀iZ¡ 

GLb, cv‡Zi †ÿÎdj Ges ~̀iZ¡ hw` wbw`©ó nq Z‡e C   n‡e| 
A_©vr †h gva¨‡gi ev e ‘̄i WvB B‡jKwUªK aªæe‡Ki gvb †ewk n‡e 
†m e ‘̄i ev gva¨‡gi aviKZ¡ †ewk n‡e| myZivs ejv hvq, 
mgvšÍivj cvZ avi‡Ki aviKZ¡ cvZØ‡qi ga¨eZx© gva¨‡gi Dci 
wbf©i K‡i| 

 M  DÏxc‡Ki AB As‡ki m‡gvò cÖmviY msNwUZ n‡q‡Q|  
GLv‡b, †gvj msL¨v, n = 1  

 cÖv_wgK AvqZb, V1 = 10 cm3 

 P‚ovšÍ AvqZb, V2 = 20 cm3 

 cÖv_wgK ZvcgvÎv, T1 = 434 K 

 †gvjvi M¨vm aªæeK, R = 8.31 J mol–1 K–1 

 K…ZKvR, W = ? 
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Avgiv Rvwb,  

W = nRT1 ln 
V2

V1
 

 = 1 mol  8.31 J mol–1 K–1  434 K  ln 
20 cm3

10 cm3 

 = 2499.86 J 
 AB As‡ki K…ZKvR 2499.86 J 

 N  ZvcMwZwe`¨vi 1g m~Îvbymv‡i, 

 †kvlYK…Z Zvc, Q1 = m‡gvò cÖmvi‡Yi Rb¨ K…ZKvR W1 

 ewR©Z Zvc, Q2 = m‡gvò ms‡KvP‡bi Rb¨ K…ZKvR W2 

DÏxcK Abymv‡i, CD As‡k 
 M¨v‡mi AvqZb, V3 = 30 cm3, V4 = 15 cm3 

 P‚ovšÍ ZvcgvÎv, T2 = 350 K 

 †gvjvi M¨vm aªæeK, R = 8.31 J mol–1 K–1 

 Q2 = W3 = nRT2 ln 
V4

V3
  

 = 1  8.31 J mol–1 K–1  350 K  ln 
15 cm3

30 cm3 

 Q2 =  2016.02 J 
ÔMÕ n‡Z cvB, Q1 = W1 = 2499.86 J 

AB m‡gvò †iLvq G›Uªwci cwieZ©b, 

 ds1 = 
Q1

T1
 

  = 
2499.86 J

434 K  = 5.76 J K–1 

CD m‡gvò †iLvq G›Uªwci cwieZ©b, 

 ds2 = 
Q2

T2
 = 
 2016.02 J

350 K  =  5.76 J K–1 

Avevi, †jLwP‡Îi BC As‡k iƒ×Zvcxq cÖmviY Ges AD As‡k 
iƒ×Zvcxq ms‡KvPb nq| G ỳB As‡k wm‡÷g ev Kvh©wbe©vnK 
c`v_© cwi‡e‡ki mv‡_ Zv‡ci †Kv‡bv Av`vb cÖ̀ vb K‡i bv| d‡j 

Zv‡ci cwieZ©b dQ = 0 nq| G Kvi‡Y ds = 
dQ
T  m~Îvbymv‡i BC 

Ges AD As‡k G›Uªwci cwieZ©b k~b¨| 
†gvU G›Uªwci cwieZ©b = ds1 + ds2 + 0 + 0 
 = 5.76 J K–1  5.76 J K–1 
 = 0 

†h‡nZz G›Uªwci cwieZ©b k~b¨ †m‡nZz mwd‡Ki we‡kølY mwVK wQj| 

cÖkœ 93  w`bvRcyi †evW© 2019  cÖkœ 1 

GKwU Kv‡b©v BwÄb m‡gvò cÖmviY, iæ×Zvcxq cÖmviY, m‡gvò 
ms‡KvPb I iæ×Zvcxq ms‡KvPb G PviwU av‡c KvR K‡i| 
BwÄ‡bi Zvc Drm I Zvc MÖvn‡Ki ZvcgvÎv h_vµ‡g 1000 C I 
500 C| avc PviwU‡Z m¤úvw`Z Kv‡Ri cwigvY h_vµ‡g 900 J, 

800 J, 500 J I 250 J|  
K. aviK‡Z¡i msÁv `vI| 1 
L. †Mvj‡Ki Af¨šÍ‡i mKj we› ỳ‡Z wefe mgvb| e¨vL¨v Ki| 2 
M. BwÄb KZ…©K †gvU m¤úvw`Z Kv‡Ri cwigvY wbY©q Ki| 3 
N. DÏxc‡Ki BwÄbwUi Zvc Dr‡mi ZvcgvÎv evov‡bvi †P‡q 

Zvc MÖvn‡Ki ZvcgvÎv mgcwigvY Kgv‡j `ÿZv AviI e„w× 
cv‡e MvwYwZK we‡køl‡Yi gva¨‡g h_v_©Zv hvPvB Ki| 4 

  93bs cÖ‡kœi DËi   
 K  †Kv‡bv cwievnxi wefe GKK cwigvY evov‡Z †h cwigvY 
Pv‡R©i cÖ‡qvRb nq Zv‡K H cwievnxi Zwor aviKZ¡ e‡j| 

 L  GKwU Zwor‡ÿ‡Îi †fZi Aew¯’Z mKj we›`y‡Z Zwor wefe 
mgvb nq| 

e¨vL v̈ : g‡b Kwi, k~b¨ ev evqy gva¨‡g O we› ỳ‡Z + q we› ỳ PvR©wU ivLv 
n‡jv| GLb GB + q PvR© †_‡K r ~̀i‡Z¡i †Kv‡bv we›̀ y‡Z Zwor wefe, 

 V = 
1

4o
 
q
r 

 
mgwefe ej 

ej‡iLv

+qQ

 

myZivs O we› ỳ‡K †K› ª̀ K‡i r e¨vmv‡a©i GKwU †MvjK A¼b   Kiv 
n‡j H †Mvj‡Ki c„‡ôi Dci †h †Kv‡bv we› ỳ‡Z wefe n‡j, V = 

1
40

 
q
r| †Mvj‡Ki Af¨šÍ‡ii mKj we› ỳi Rb¨ r Gi gvb mgvb 

we‡ePbv Kiv nq e‡j mKj we› ỳ‡Z wefe mgvb nq| 

 M  GLv‡b, Dr‡mi ZvcgvÎv, T1 = 1000 °C = 1273 K 

 MÖvn‡Ki ZvcgvÎv, T2 = 500 °C = 773 K 

GLv‡b PviwU av‡c m¤úvw`Z Kv‡Ri cwigvY h_vµ‡g, 
 W1 = 900 J, W2 = 800 J 

 W3 = 500 J Ges W4 = 250 J 

m¤úvw`Z KvR, W = ? 

Avgiv Rvwb, 
m¤úvw`Z KvR, W = W1 + W2  W3  W4 

 = 900 + 800  (500 + 250) 
 = (1700  750) J 
 = 950 J 

AZGe, BwÄb KZ…©K m¤úvw`Z Kv‡Ri cwigvY 950 J| 

 N  cÖv_wgK Ae ’̄vq, BwÄ‡bi `ÿZv, 

  = 



1  

T2

T1
  100% 

  = 



1  

773
1273   100% 

GLv‡b,  
T1 = 1273 K 
T2 = 773 K 

  = 39.2% 

Avevi, Zvc Dr‡mi ZvcgvÎv 100 °C evov‡j 

Kg©̀ ÿZv, 1 = 



1  

773
1373   100% = 43.7% 

Zvc Dr‡mi ZvcgvÎv w ’̄i †i‡L ZvcMÖvn‡Ki ZvcgvÎv 100 °C 

Kgv‡j Kg©̀ ÿZv, 2 = 



1  

673
1273   100% = 47.13% 

GLv‡b, 2 > 1 
myZivs DÏxc‡Ki BwÄ‡bi Zvc Dr‡mi ZvcgvÎv evov‡bvi †P‡q 
Zvc MÖvn‡Ki ZvcgvÎv mgcwigvY Kgv‡j `ÿZv †ewk e„w× cv‡e| 



 GBPGmwm cixÿvi cÖkœcÎ I DËigvjv 79 

 

cÖkœ 94  h‡kvi †evW© 2017    cÖkœ 1 

GKwU cÖZ¨veZ©x Zvc BwÄ‡bi Zvc Drm Ges ZvcMÖvn‡Ki 
ZvcgvÎv h_vµ‡g 550 C Ges 138 C| m‡gvò cÖmvi‡Y M„nxZ 
Zv‡ci cwigvY 750 J. 

 Y

O X

A

B 

D
C

 V

T2 = 138 C

T1 = 550 C

P 


 
K. ZvcMwZwe`¨vi k~b¨Zg m~ÎwU Kx? 1 
L. M¨v‡mi †gvjvi Av‡cwÿK Zvc 20.8 J mole1 K1 ej‡Z Kx 

†evSvq? 2 
M. DÏxc‡Ki Zvc BwÄ‡bi Z…Zxq av‡c GbUªwci cwieZ©b 

wbY©q Ki| 3 
N. DÏxc‡Ki Zvc BwÄbwUi `ÿZv wØ¸Y e„w× Ki‡Z Kx e¨e¯’v 

MÖnY Kiv †h‡Z cv‡i? MvwYwZKfv‡e we‡kølY Ki| 4 

  94bs cÖ‡kœi DËi   
 K  ZvcMwZwe`¨vi k~b¨Zg m~ÎwU n‡jv `ywU e¯‘ hw` Z…Zxq 
†Kv‡bv e ‘̄i (Zvcgvb hš¿) mv‡_ c„_Kfv‡e Zvcxq mv‡g¨ _v‡K 
Z‡e cÖ_‡gv³ e ‘̄ `ywU ci¯ú‡ii mv‡_ Zvcxq mv‡g¨ _vK‡e| 

 L  M¨v‡mi †gvjvi Av‡cwÿK Zvc 20.8 J mole1 K1 ej‡Z 
†evSvq 1 mole M¨v‡mi ZvcgvÎv 1 K e„w× Ki‡Z 20.8 J 
Zvckw³i cÖ‡qvRb| 

 M  awi, Zvc BwÄ‡bi Z…Zxq av‡c GbUªwci cwieZ©b Q2

T2
 

DÏxcK n‡Z, Zvc Dr‡mi ZvcgvÎv,  
 T1 = 550 C = (550 + 273) K = 823 K 

M„nxZ Zv‡ci cwigvY, Q1 = 750 J 

cÖZ¨veZx© BwÄ‡b GbUªwci cwieZ©b, dS = 0 

Avgiv Rvwb, dS = Q1

T1
  Q2

T2
  

ev, Q1

T1
  

Q2

T2
 = 0 

ev, Q2

T2
 = 

Q1

T1
 = 

750 J
823 K

 = 
750
823

 J K1 

 Q2

T2
 = 0.911 J K1 

myZivs Zvc BwÄ‡bi Z…Zxq av‡c GbUªwci cwieZ©b 0.911 J K1 

 N  Avgiv Rvwb, 

  = 



1  

T2

T1
  100% 

 = 



1  

411 K
823 K   100% 

 = 
412 K
823 K

  100%  

 = 50.06% 

DÏxcK Abymv‡i, 
Zvc Dr‡mi ZvcgvÎv,  
T1 = 550 C = (550 + 273) K = 823 K 

Zvc MÖvn‡Ki ZvcgvÎv,  
T2 = 138 C = (138 + 273) K = 411 K 

`ÿZv,  = ? 

myZivs, Zvc BwÄbwUi `ÿZv 50.06% 

Zvc BwÄbwUi `ÿZv wØ¸Y Kiv n‡j `ÿZv n‡e = 2  50.06% 

 = 100.12% 

wKš‘ ev¯Í‡e †Kv‡bv BwÄ‡bi `ÿZv 100% ev Zvi †ewk n‡Z cv‡i 
bv| myZivs BwÄbwUi `ÿZv wØ¸Y e„w× Kiv m¤¢e bq| Z‡e 
BwÄbwUi `ÿZv e„w×K‡í wb‡Pi ỳwU c`‡ÿc MÖnY Kiv hv‡e 
1. Zvc Dr‡mi ZvcgvÎv w¯’i †i‡L Zvc MÖvn‡Ki ZvcgvÎv n«vm 

Ges 
2. Zvc MÖvn‡Ki ZvcgvÎv w̄ ’i †i‡L Zvc Dr‡mi ZvcgvÎv e„w×| 

cÖkœ 95  Kzwgjøv †evW© 2017    cÖkœ 1 

c`v_©weÁv‡bi GKRb M‡elK mKj †`vlÎæwUgy³ GKwU Zvc 
BwÄb ˆZwi Ki‡jb; hv Kv‡b©v BwÄ‡bi mv‡_ Zzjbxq| BwÄbwU 
200 C ZvcgvÎvq Zvc Drm †_‡K 600 J Zvc MÖnY K‡i Ges 
MÖvn‡K 400 J Zvc eR©b K‡i| wZwb ej‡jb, ÒDr‡mi ZvcgvÎv 
cwieZ©b bv K‡iI h‡š¿i `ÿZv 70% Kiv m¤¢e|Ó 
K. AcÖZ¨veZ©x cÖwµqv Kv‡K e‡j? 1 
L. wK¬wbK¨vj _v‡g©vwgUv‡ii 0 F †_‡K `vM KvUv _v‡K bv †Kb? 

e¨vL¨v Ki| 2 
M. ZvcMÖvn‡Ki ZvcgvÎv wbY©q Ki| 3 
N. M‡el‡Ki Dw³wU h_v_© wK-bv? MvwYwZK we‡køl‡Yi gva¨‡g 

†`LvI| 4 

  95bs cÖ‡kœi DËi   
 K  †h cÖwµqv wecixZgyLx n‡q cÖZ¨veZ©b Ki‡Z cv‡i bv Zv‡K 
AcÖZ¨veZx© cÖwµqv e‡j| 

 L  wK¬wbK¨vj _v‡g©vwgUvi gvbe‡`‡ni ZvcgvÎv cwigv‡ci Rb¨ 
e¨en„Z nq| gvbe‡`‡ni ZvcgvÎv 95 F n‡Z 110 F Gi g‡a¨ 
_v‡K e‡j G‡Z 95 F n‡Z 110 F ch©šÍ `vM KvUv _v‡K| Avevi, 
my¯’ e¨w³i kix‡ii ZvcgvÎv mvaviYZ 98.4 F nq| G me Kvi‡Y 
wK¬wbK¨vj _v‡g©vwgUv‡i 0 F †_‡K `vM KvUv _v‡K bv| 

 M  awi, ZvcMÖvn‡Ki ZvcgvÎv T2 
Avgiv Rvwb, 
 Q1

T1
 = Q2

T2
 

ev, T2 = 
T1Q2

Q1
  

ev, T2 = 
473 K  400 J

600 J
 

DÏxcK n‡Z, 
Zvc Dr‡mi ZvcgvÎv, T1 = 200 C  

= (200 + 273) K = 473 K 

Zvc Drm †_‡K M„nxZ Zvc, Q1 = 600 J 

Zvc MÖvn‡K ewR©Z Zvc, Q2 = 400 J 

 T2 = 315.33 K 
myZivs Zvc MÖvn‡Ki ZvcgvÎv 315.33 K| 

 N  DÏxcK Abymv‡i, h‡š¿i `ÿZv,  = 70% 
Zvc Dr‡mi ZvcgvÎv T1 = 200 C = (200 + 273) K = 473 K 

ZvcMÖvn‡Ki ZvcgvÎv, T2 = 315.33 K 

awi, ZvcMÖvn‡Ki cwiewZ©Z ZvcgvÎv = T2 

Avgiv Rvwb, 

  =  1  
T2
T1

  100% 

ev, 70% =  1  
T2

473 K
  100% 
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ev, 1  
T2

473 K
 = 

70
100

 

ev, T2

473 K
 = 1  

70
100

 = 
3
10

 

 T2 = 3  473 K
10

 = 141.9 K 

myZivs Zvc Dr‡mi ZvcgvÎv w ’̄i †i‡L Zvc MÖvn‡Ki ZvcgvÎv 
(315.33  141.9) K = 173.43 K n«vm Ki‡j BwÄ‡bi `ÿZv 70% 
cvIqv m¤¢e| A_©vr M‡el‡Ki Dw³wU h_v_©| 

cÖkœ 96  PÆMÖvg †evW© 2017    cÖkœ 1 

GKwU Kv‡b©v BwÄb 510 K ZvcgvÎvi Drm †_‡K 1400 J Zvc 
†kvlY K‡i MÖvn‡K 800 J Zvc eR©b K‡i| 
K. ZvcMwZwe`¨vi k~b¨Zg m~Î Kx? 1 
L. RM‡Zi Zvcxq g„Zz¨ ej‡Z Kx eyS? 2 
M. BwÄbwUi Kg©̀ ÿZv wbY©q Ki| 3 
N. BwÄbwUi Kg©̀ ÿZv 54% Ki‡Z n‡j Kx Kx e¨e ’̄v †bIqv 

†h‡Z cv‡i Zv MvwYwZKfv‡e e¨vL¨v Ki| 4 

  96bs cÖ‡kœi DËi   

 K  ZvcMwZwe`¨vi k~b¨Zg m~ÎwU n‡jv `ywU e¯‘ hw` Z…Zxq 
†Kv‡bv e ‘̄i (Zvcgvb hš¿) mv‡_ c„_Kfv‡e Zvcxq mv‡g¨ _v‡K 
Z‡e cÖ_‡gv³ e ‘̄ `ywU ci¯ú‡ii mv‡_ Zvcxq mv‡g¨ _vK‡e| 

 L  Avgiv Rvwb, AcÖZ¨vMvgx cÖwµqvq G›Uªwc e„w× cvq| wek¦ 
RM‡Zi AwaKvsk cÖwµqvB AcÖZ¨vMvgx cÖwµqv| myZivs wek¦RM‡Zi 
G›Uªwc µgvMZ e„w× cv‡”Q| Gfv‡e G›Uªwc e„w× †c‡Z †c‡Z hLb 
m‡e©v”P gv‡b †cuŠQv‡e ZLb we‡k¦i mKj e¨e ’̄v Zvcxq mvg¨ve ’̄vq 
DcbxZ n‡e| Zvcxq mvg¨ve ’̄vq †cuŠQ‡j Zvckw³‡K djcÖm~ 
Kv‡R cwiYZ Kiv m¤¢e n‡e bv| d‡j Kvh©Kix kw³i ỳ®úÖvc¨Zv 
m„wó n‡e| Ggbfv‡e Pj‡Z _vK‡j c„w_ex Ggb GKwU fqven 
Ae¯’vq †cuŠQv‡e †h Zvc kw³ mieiv‡n Aÿg n‡q co‡e| GUvB 
RM‡Zi Zvcxq g„Zz¨ e‡j cwiwPZ| 

 M  awi, BwÄbwUi Kg©̀ ÿZv  

DÏxcK Abymv‡i, Zvc Drm n‡Z †kvwlZ Zvc, Q1 = 1400 J 

 Zvc MÖvn‡K ewR©Z Zvc, Q2 = 800 J. 

Avgiv Rvwb, 

  = 



1  

Q2

Q1
  100% 

  = 



1  

800 J
1400 J   100% 

  = 
600 J

1400 J
  100% = 42.86% 

myZivs BwÄbwUi Kg©̀ ÿZv 42.86% 

 N  BwÄbwUi Kg©̀ ÿZv 54% Ki‡Z n‡j wb‡Pi e¨e¯’v¸‡jv †bIqv 
†h‡Z cv‡i 
1. Zvc Dr‡mi ZvcgvÎv w¯’i †i‡L Zvc MÖvn‡Ki ZvcgvÎv n«vm 
2. Zvc MÖvn‡Ki ZvcgvÎv w ’̄i †i‡L Zvc Dr‡mi ZvcgvÎv e„w× 

DÏxcK Abymv‡i,  
 Kg©̀ ÿZv,  = 54% 

 Zvc Dr‡mi ZvcgvÎv, T1 = 510 K 

 Drm †_‡K †kvwlZ Zvc, Q1 = 1400 J 

 Zvc MÖvn‡K ewR©Z Zvc, Q2 = 800 J 

Avgiv Rvwb, 

 Q1

T1
 = 

Q2

T2
 

ev, T2 = 
T1Q2

Q1
  

ev, T2 = 
510 K  800 J

1400 J  = 291.43 K 

e¨e ’̄vcÎ-1 : awi, Zvc MÖvn‡Ki cwiewZ©Z ZvcgvÎv T2 
Kg©̀ ÿZv, 

  =  1  
T2
T`

  100% 

ev, 54% =  1  
T2

510 K
  100% 

ev, 1  
T2

510 K = 
54
100 

ev, T2
540 K = 1  

54
100 = 

46
100 

 T2 = 
46  510 K

100  = 234.6 K 

e¨e ’̄vcÎ-2 : awi, Zvc Dr‡mi cwiewZ©Z ZvcgvÎv T1 

Avevi,  =  1  
T2

T1
  100 

 ev, 54% = 1   
291.43 K

T1
  100% 

 ev, 1  
291.43 K

T1
 = 

54
100 

 ev, 291.43 K
T  = 1  

54
100 = 

46
100 

 ev, T1 = 
100  291.43 K

46  = 633.54 K 

AZGe, Dc‡ii MvwYwZK we‡kølY n‡Z ejv hvq †h, Zvc Dr‡mi 
ZvcgvÎv 633.54 K G DbœxZ K‡i A_ev ZvcMÖvn‡Ki ZvcgvÎv 
234.6 K G bvwg‡q BwÄbwUi Kg©̀ ÿZv 54% Kiv hv‡e| 

cÖkœ 97  wm‡jU †evW© 2017    cÖkœ 2 

GKwU Kwdc‡U bvovbxi mvnv‡h¨ Lye †Rv‡i Kwd bvov n‡jv| d‡j 
Kwdi AvqZb 50 cm3 e„w× †cj| GKB mg‡q KwdcU n‡Z 40 J 
Zvc cwienb Ges cwiPjb c×wZ‡Z wbM©Z n‡jv| evqyi Pvc = 1 

 105 N m2| 
K. Zvcxq wm‡÷g Kx? 1 
L. BwÄ‡bi `ÿZv KL‡bvB 100% n‡Z cv‡i bv e¨vL¨v Ki| 2 
M. Kwdi Dci KZUzKz KvR Kiv n‡jv? 3 
N. GwU ZvcMwZwe`¨vi cÖ_g m~Î‡K mg_©b K‡i wK-bv hvPvB 

K‡i e¨vL¨v Ki| 4 
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  97bs cÖ‡kœi DËi   

 K  cixÿv-wbixÿvi mgq Avgiv Ro RM‡Zi †h wbw`©ó Zvcxq 
Ask we‡ePbv Kwi ZvB Zvcxq wm‡÷g| 

 L  BwÄ‡b GKwU Zvc Drm I Zvc MÖvnK _v‡K| Zvc Dr‡mi 
ZvcgvÎv T1 Ges Zvc MÖvn‡Ki ZvcgvÎv T2 A‡cÿv †ewk n‡jB 
†Kej Zv‡ci ’̄vbvšÍi m¤¢e nq| Avgiv Rvwb, `ÿZvi m~Î n‡jv,  

  =  
T1  T2

T1
  100% 

awi, BwÄ‡bi `ÿZv,  = 100% 

 100% = 



1  

T2

T1
  100% 

ev, 1 = 1  
T2

T1
  

ev, T2

T1
 = 0  

ev, T2 = 0 

myZivs, ZvcMÖvn‡Ki ZvcgvÎv cwieZ©b n‡e bv| A_©vr, ZvcMÖvn‡K 
Zvc ewR©Z n‡e bv| Zvn‡j Zvc Drm †_‡K M„nxZ Zv‡ci m¤ú~Y©B 
Kv‡R iƒcvšÍwiZ n‡e| wKš‘ ev¯Í‡e Zv m¤¢e bq| myZivs, Zvc 
BwÄ‡bi `ÿZv KLbB 100% nIqv m¤¢e bq| 

 M  awi, Kwdi Dci K…ZKv‡Ri cwigvY dW. 

DÏxcK n‡Z, AvqZb e„w×, dV = 50 cm3 = 50  106 m3 

evqyi Pvc, P = 1  105 Nm2 

Avgiv Rvwb, dW = PdV = 1  105 Nm2  50  106 m3 = 5 J 

myZivs Kwdi Dci K…ZKvR 5 J. 

 N  DÏxcK Abymv‡i, wbM©Z Zvckw³, dQ =  40 J 

M n‡Z, Kwdi Dci K…ZKvR, dW = 5 J 

AšÍt¯’ kw³i cwieZ©b, dU = ? 

Avgiv Rvwb, dQ = dU + dW 

ev, dU = dQ  dW  

ev, dU =  40 J  5 J =  45 J 

 AšÍt¯’ kw³i cwieZ©b =  45 J 

ZvcMwZwe`¨vi 1g m~Îvbymv‡i †Kv‡bv wm‡÷‡g Zvckw³ mieivn 
Kiv n‡j Zvckw³i wKQy Ask wm‡÷‡gi AšÍt ’̄ kw³ e„w×‡Z 
mnvqZv K‡i Ges evKx Ask Øviv wm‡÷g Zvi cwi‡e‡ki Dci 
evwn¨K KvR m¤úv`b K‡i| GwU Gi wecixZ †ÿ‡Î I cÖ‡hvR¨ 
DÏxc‡Ki wm‡÷gwU‡Z Zvckw³ wbM©Z nIqvq Zvi wKQy Ask 
wm‡÷‡gi AšÍt ’̄ kw³ n«v‡m mnvqZv K‡i‡Q Ges evKx Ask 
wm‡÷‡gi Dci KvR m¤úv`b K‡i‡Q| myZivs Dc‡ii NUbvwU 
ZvcMwZwe`¨vi cÖ_g m~Î‡K mg_©b K‡i| 

cÖkœ 98  ewikvj †evW© 2017  cÖkœ 8 

0 C ZvcgvÎvi 505 g eid‡K 47.5 C ZvcgvÎvi 4.8 kg cvwbi 
mv‡_ †gkv‡bv n‡jv| [eid Mj‡b Av‡cwÿK myßZvc L = 

3,36,000 J kg1, cvwbi Av‡cwÿK Zvc, S = 4200 J kg1 K1 I 
cvwbi ev®úxfe‡bi Av‡cwÿK myßZvc, Lv = 22,68,000 J kg1] 

K. nj wµqv Kx? 1 
L. avZzmg~‡ni m~Pb K¤úv¼ bv _vK‡j Kx NUZ e¨vL¨v Ki| 2 
M. DÏxc‡K ïaygvÎ eid Mjvi d‡j G›Uªwci KZ cwieZ©b 

n‡e? 3 
N. Zzwg Kxfv‡e DÏxc‡Ki wgkÖ‡Yi †gvU G›Uªwci cwieZ©b 

wbY©q Ki‡e Zv MvwYwZKfv‡e e¨vL¨v Ki| 4 

  98bs cÖ‡kœi DËi   

 K  †Kv‡bv Zworevnx cwievnx‡K †Kv‡bv †PŠ¤̂K †ÿ‡Î Awfj¤ ̂
eivei ’̄vcb Ki‡j ZworcÖevn I †PŠ¤K̂ †ÿÎ Df‡qi Dci j¤̂ 
eivei GKwU wefe cv_©‡K¨i m„wó nq, G wµqvB n‡jv nj wµqv| 

 L  †h me©wb¤œ K¤úv‡¼ avZe cvZ †_‡K B‡jKUªb wbM©Z nq ZvB-B 
n‡jv m~Pb K¤úv¼| m~Pb K¤úv¼ bv _vK‡j avZe cvZ †_‡K 
B‡jKUªb wbM©Z n‡Zv bv d‡j d‡UvZwor wµqv m¤úbœ n‡Zv bv| 

 M  awi, eid Mjvi d‡j GbUªwci cwieZ©b dS1 

DÏxcK n‡Z, ei‡di fi, m1 = 505 g = 0.505 kg 

eid Mj‡b Av‡cwÿK myßZvc, Lf = 336000 J kg1 

ZvcgvÎv, T = 0 C = (0 + 273) K = 273 K 

Avgiv Rvwb, 

 dS1 = 
dQ
T  = 

mLf

T  = 
0.505 kg  336000 J kg1

273 K  

 dS1 = 621.54 J K1 

myZivs ïaygvÎ eid Mjvi d‡j GbUªwci cwieZ©b n‡e 621.54 J K1| 

 N  DÏxcK Abymv‡i, ei‡di fi, m = 505 g = 0.505 kg 
cvwbi fi, m1 = 4.8 kg ;  ei‡di ZvcgvÎv, T = 0C = 273 K 

cvwbi ZvcgvÎv, T1 = 47.5C = (47.5 + 273) K = 320.5 K 

cvwbi Av‡cwÿK Zvc, S = 4200 J kg1 K1 

eid Mj‡b Av‡cwÿK myß Zvc, Lf = 336000 J kg1 

awi, wgkÖ‡Yi ZvcgvÎv, T2 

cvwbi ZvcgvÎv 320.5 K n‡Z T2 †Z bvgv‡Z ewR©Z Zvc 
Q1 = m1S (T1  T2) 
 = 4.8 kg  4200 J kg1 K1 (320.5 K  T2) 
 = 6461280 J  20160 T2 J K1 

273 K ZvcgvÎvi eid‡K 273 K ZvcgvÎvi cvwb‡Z cwiYZ 
Ki‡Z M„nxZ Zvc 
 Q2 = m2Lf 
  = 0.505 kg  336000 J kg1 = 169680 J 

273 K ZvcgvÎvi cvwb‡K T2 ZvcgvÎvq †cuŠQv‡Z M„nxZ Zvc, 
 Q3 = mS (T2  273 K) 
  = 0.505 kg  4200 J kg1 K1  (T2  273 K) 
  = 2121 T2 J K1  579033 J 

K¨vjwiwgwZ g~jbxwZ Abymv‡i,  
 Q1 = Q2 + Q3 

ev, 6461280 J  20160 T2 J K1 = 169680 J + 2121 T2 J K1  5790 33 J 

ev, (20160 T2 + 2121 T2) JK1 = (6461280 + 579033  169680) J 

ev, 22281 T2 J K1 = 6870633 J 

ev, T2 = 
6870633 J

22281 J K1  = 308.363 K 
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M n‡Z, ïaygvÎ eid Mjv‡Z cÖ‡qvRbxq GbUªwci cwieZ©b  
dS1 = 621.54 J K1 

273 K n‡Z eidMjv cvwb‡K 308.363 K ZvcgvÎvq DbœxZ Ki‡Z 
GbUªwci cwieZ©b, 

dS2 = T2

 
T

 
dQ
T  = T2

 
T

 
mS dT

T  

 = mS [lnT]
T2

 
T

  

 = mS [ln T2  ln T] 
 = 0.505 kg  4200 J kg1 K1 [ln 308.363  ln 273] 
 dS2 = 258.35 J K1 

cvwbi ZvcgvÎv 320.5 K n‡Z 308.363 K G bvgv‡Z GbUªwci cwieZ©b, 

dS3 = T2

 
T1

 
dQ
T  = T2

 
T1

  

 = 
mS T

T  = mS T2

 
T1

 
dT
T  

 = mS [lnT2  lnT1] 
 = 4.8 kg  4200 J kg1 K1  [ln 308.363  ln 320.5] 
 =  778.269 J K1 

 †gvU GbUªwci cwieZ©b S = dS1 + dS2 + dS3 

 = 621.54 J K1 + 258.35 J K1  778.269 J K1 
 = 101.621 J K1 

myZivs †gvU GbUªwci cwieZ©b 101.621 J K1| 

cÖkœ 99  w`bvRcyi †evW© 2017    cÖkœ 1 

GKwU Zvc BwÄ‡bi Kvh©Ki c`v_© 600 K ZvcgvÎvi Drm †_‡K 
1200 J Zvc MÖnY K‡i Ges 300 K ZvcgvÎvi MÖvn‡K 600 J Zvc 
eR©b K‡i| 
K. cÖZ¨vMvgx cÖwµqv Kx? 1 
L. ZvcMwZwe`¨vi k~b¨Zg m~ÎwU e¨vL¨v Ki| 2 
M. Zvc BwÄ‡bi `ÿZv wbY©q Ki| 3 
N. Zvc BwÄbwU cÖZ¨vMvgx bv AcÖZ¨vMvgx MvwYwZK hyw³mn 

wm×všÍ `vI| 4 

  99bs cÖ‡kœi DËi   
 K  †h cÖwµqvq m¤§yL cwieZ©‡bi ci wecixZgyLx n‡q cÖZ¨veZ©b 
Ki‡Z cv‡i Ges m¤§yL I wecixZgyLx cwieZ©‡bi cÖwZ ¯Í‡i Zvc 
I Kv‡h©i djvdj mgvb I wecixZgyLx nq ZvB cÖZ¨vMvgx cÖwµqv| 

 L  ZvcMwZwe`¨vi k~b¨Zg m~Î n‡jv ỳwU e¯‘ hw` Z…Zxq †Kv‡bv 
e¯‘ (Zvcgvb hš¿) Gi mv‡_ c„_Kfv‡e Zvcxq mv‡g¨ _v‡K Z‡e 
cÖ_‡gv³ e ‘̄ ỳwU ci¯ú‡ii mv‡_ Zvcxq mvg¨ _vK‡e| 

e¨vL¨v : A I B wfbœ ZvcgvÎvi ỳwU e¯‘ GKwU Kzcwievnx †`Iqvj 
w`‡q c„_K Kiv Ae ’̄vq Z…Zxq GKwU e¯‘ Gi ms¯ú‡k© ivLv n‡j 
wKQyÿY ci A I B Dfq e ‘̄B Z…Zxq e¯‘ C Gi mv‡_ Zvcxq 
mv‡g¨ †cuŠQvq| 

 M  awi, BwÄ‡bi `ÿZv  

DÏxcK n‡Z, Zvc Dr‡mi ZvcgvÎv, T1 = 600 K 

 Zvc MÖvn‡Ki ZvcgvÎv, T2 = 300 K 

Avgiv Rvwb,  = 



1  

T2

T1
  100%  

 = 



1  

300
600   100% 

 = 



1  

1
2   100% 

 = 0.5  100% = 50% 

myZivs, Zvc BwÄbwUi `ÿZv 50% 

 N  DÏxc‡Ki Zvc BwÄbwU‡Z GbUªwc w¯’i _vK‡j BwÄbwU 
cÖZ¨vMvgx n‡e Ab¨_vq AcÖZ¨vMvgx n‡e| 
DÏxcK Abymv‡i, Zvc Dr‡mi ZvcgvÎv, T1 = 600 K 

 Zvc MÖvn‡Ki ZvcgvÎv T2 = 300 K 

 Zvc Dr‡mi †_‡K M„nxZ Zvc, Q1 = 1200 J 

 Zvc MÖvn‡K ewR©Z Zvc, Q2 = 600 J 

 †gvU GbUªwci cwieZ©b dS = ? 

Avgiv Rvwb, 

 dS = 
Q1

T1
  

Q2

T2
  = 

1200 J
600 K  

600 J
300 K = 2 JK1  2 JK1 

 dS = 0 

†h‡nZz DÏxc‡Ki BwÄbwU‡Z GbUªwci cwieZ©b N‡Uwb †m‡nZz GwU 
cÖZ¨vMvgx BwÄb| 

cÖkœ 100  wm‡jU, ewikvj †evW© 2016  cÖkœ 1 

27  C ZvcgvÎvq GKwU M¨vm †P¤̂v‡i 1 evqygÐjxq Pv‡c 100 kg m3 
Nb‡Z¡i CO2 M v̈m Av‡Q| †P¤̂viwU‡Z M¨v‡mi Pvc 2 evqygÐjxq Kiv 
n‡j †P¤̂viwU nVvr †d‡U hvq| ( = 1.33) 
K. cÖZ¨vMvgx cÖwµqv Kv‡K e‡j? 1 
L. ZvcMÖvn‡Ki ZvcgvÎv n«vm †c‡j Kv‡b©v BwÄ‡bi `ÿZv e„w× 

cvq e¨vL¨v Ki| 2 
M. †d‡U hvIqvi gyn~‡Z© †P¤v̂iwUi P‚ovšÍ ZvcgvÎv KZ wQj? 3 
N. †P¤v̂iwUi P‚ovšÍ ZvcgvÎvq M¨v‡mi Nb‡Z¡i †Kgb cwieZ©b 

n‡e? MvwYwZKfv‡e we‡kølY Ki| 4 

  100bs cÖ‡kœi DËi   
 K  †h cÖwµqv wecixZgyLx n‡q cÖZ¨veZ©b Ki‡Z cv‡i A_©vr 
m¤§yLMvgx cÖwµqvq Kvh©wbe©vnK e¯ÍywUi cÖwZwU ¯Íi cðvrMvgx 
cÖwµqvq cÖwZwU ¯Í‡ii mv‡_ me©‡Zvfv‡e wg‡j hvq, Zv‡K cÖZ¨vMvgx 
cÖwµqv ejv nq| 

 L  Kv‡b©v BwÄ‡bi `ÿZvi mgxKiY Abymv‡i, 

 = 



1  

T2

T1
  100%;     

ˆhLvGb T1 = Zvc DrGmi Zvcgvòv
‰es T2 = ZvcMÉvnGKi Zvcgvòv

 

G mgxKiY n‡Z †`Lv hvq †h T2 Gi gvb †ewk n‡j  Gi gvb 
Kg nq Ges T2 Gi gvb Kg n‡j  Gi gvb †ewk nq| GRb¨ 
ZvcMÖvn‡Ki ZvcgvÎv n«vm †c‡j Kv‡b©v BwÄ‡bi `ÿZv e„w× cvq| 

 M  awi, †P¤̂viwUi P‚ovšÍ ZvcgvÎv T2 
DÏxcK n‡Z cvB, 
Avw` ZvcgvÎv, T1 = 27 C = (27 + 273) K = 300 K 

Avw` Pvc, P1 = 1 atm 

P‚ovšÍ Pvc, P2 = 2 atm ;    = 1.33 
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Avgiv Rvwb, 
 P1

1 T1
 = P2

1 T2
 

ev, T1


T2
 = 

P2
1

P1
1 

ev, 



T2

T1


 = 



P1

P2

1  
 

ev, T2 = 


P1

P2

1  
   T1 = 



1

2

1  1.33
1.33   300 K 

  = 356.28 K  
  = (356.28  273) C = 83.28 C 
myZivs †d‡U hvIqvi gyn~‡Z© †P¤̂viwUi P‚ovšÍ ZvcgvÎv wQj 83.28 C| 

 N  DÏxcK Abymv‡i, Avw` Pvc, P1 = 1 atm 

P‚ovšÍ Pvc, P2 = 2 atm 

Avw` ZvcgvÎv, T1 = 27 C = (27 + 273) K = 300 K 

Avw` NbZ¡, 1 = 100 kg m3 

M n‡Z cvB, P‚ovšÍ ZvcgvÎv, T2 = 356.28 K 

awi, P‚ovšÍ NbZ¡ 2 

Avgiv Rvwb, 1 T1

P1
 = 
2 T2

P2
 

ev, 2 T2 P1 = 1 T1 P2 

ev, 2 = 
1 T1 P2

T2 P1
  

ev, 2 = 
100 kg m3  300 K  2 atm

356.28 K  1 atm
  = 168.4 kg m3 

 Nb‡Z¡i cwieZ©b = 2  1 = 168.4 kg m3  100 kg m3 

 = 68.4 kg m3 

A_©vr, †P¤̂viwUi P‚ovšÍ ZvcgvÎvq M¨v‡mi NbZ¡ 68.4 kg m3 
cwieZ©b n‡e| 

cÖkœ 101  ivRkvnx †evW© 2015  cÖkœ 1 

Kv‡b©v BwÄ‡bi cÖwZ ¯Í‡i ms‡KvPb ev cÖmvi‡Yi AbycvZ 1 : 2| 
G‡Z Kvh©wbe©vnK e ‘̄ wnmv‡e 3 mole wØcigvYyK M¨vm e¨envi Kiv 
n‡jv| [wØcigvYyK M¨v‡mi  = 1.4] 

 

T2 

A (P1, V1) 

B (P2, V2) 

C (P3, V3) 

 
K. †KŠwYK weea©b Kx? 1 
L. Av‡jvi e¨wZPv‡i mymsMZ Av‡jvK Drm e¨envi Kiv nq 

†Kb? 2 
M. Kv‡b©v-P‡µi †jLwU A n‡Z B we›`y‡Z Avb‡Z K…ZKvR 

wnmve Ki| 3 
N. DÏxc‡K cÖ̀ Ë BwÄ‡bi `ÿZv 33% A‡cÿv †ewk nIqv 

m¤¢e wK? MvwYwZK hyw³i mvnv‡h¨ DËi `vI| 4 

  101bs cÖ‡kœi DËi   
 K  we¤ ̂Øviv m„ó `„wó‡KvY I e¯‘ Øviv m„ó `„wó‡Kv‡Yi  AbycvZB 
†KŠwYK weea©b| 

 L  Av‡jvi e¨wZPv‡i ỳwU mymsMZ Av‡jvK Drm e¨envi Kiv nq, 
KviY Av‡jvi e¨wZPvi NUv‡bvi Rb¨ GKB Zi½‰`N©̈  I mgvb 
we¯Ív‡ii ỳwU AMÖMvgx Zi½ ˆZwi Kiv jv‡M| e¨wZPv‡ii Rb¨ 
Zi½Ø‡qi g‡a¨ GKwU wbw`©ó `kv m¤úK© eRvq ivL‡Z nq hv ỳwU 
wfbœ Drm Øviv eRvq ivLv m¤¢e bq| G Kvi‡Y, GKwU Drm †_‡K 
m„ó Zi½‡K ỳwU fv‡M Ggbfv‡e wef³ Kiv nq †hb Giv Df‡qB 
`ywU mymsMZ Drm wn‡m‡e KvR Ki‡Z cv‡i| 

 M  DÏxc‡K jÿYxq, †jLwU A †_‡K B †Z cwieZ©‡bi †ÿ‡Î 
m‡gvò cÖwµqvq  cwiewZ©Z nq| 
Avevi, cÖwZ¯Í‡i ms‡KvPb I cÖmvi‡Yi AbycvZ = 1 : 2 GLb, A 
†_‡K B †Z Avb‡Z Pvc I AvqZb h_vµ‡g n«vm I e„w× cvq| 
 cÖv_wgK AvqZb, V1 = V (awi) 
 P‚ovšÍ AvqZb, V2 = 2V 

GLb, m‡gvò m¤úÖmviY cÖwµqvi †ÿ‡Î K…ZKvR W n‡j, 

Avgiv Rvwb, W = nRT. ln 
V2

V1
 

  = nRT. ln 
2V
V  

  = nRT. ln 2 

GLv‡b, n = 3 mol 

R = 8.316 J mol1K1 
T = (30 + 273) K 
 = 303 K 

  = 3 mol  8.316 J mol1 K1  303 K  ln 2 
  = 5239.67 J 

AZGe, K…ZKvR 5239.67 J| 

 N  GLv‡b, A †_‡K B †Z cwieZ©‡bi †ÿ‡Î m‡gvò cÖwµqvq 
cwieZ©b N‡U| d‡j B we›`y‡Z ZvcgvÎv cÖv_wgK ZvcgvÎvi mgvb 
n‡e| 
 B we› ỳ‡Z ZvcgvÎv, T1 = 30 C = (30 + 273) K = 303 K 
Avevi, B †_‡K C †Z cwieZ©‡bi †ÿ‡Î iy×Zvcxq cÖwµqvq 
cwieZ©b N‡U| G‡ÿ‡Î ZvcgvÎvi cwieZ©b N‡U| 
GLb C we› ỳ‡Z cwiewZ©Z ZvcgvÎv T2 (awi) 
B we› ỳ‡Z AvqZb, V1 = V (awi) 
 C we›`y‡Z AvqZb, V2 = 2V 

Avgiv Rvwb, T1V1
1 = T2V2

1 

 ev, T2 = T1 



V1

V2

1 

  

 = 303 K  



V

2V

1.41 

 = 303 K  (0.5)0.4 

 = 229.63 K 

 C we› ỳ‡Z ZvcgvÎv 229.63 K 

Avevi, C †_‡K D †Z m‡gvò cÖwµqvq cwieZ©b N‡U| d‡j ZvcgvÎv 
D we› ỳ‡ZI 229.63 K _v‡K Ges D †_‡K A †Z iæ×Zvcxq cÖwµqvq 
cwiewZ©Z n‡q cybivq cÖv_wgK ZvcgvÎv A_©vr 303 K nq| 
GLb, BwÄ‡bi Kg©̀ ÿZv,  = 33% n‡j, 
cÖv_wgK ZvcgvÎv, T1 = 303 K 

P‚ovšÍ ZvcgvÎv T2 awi, 

  = 
T1  T2

T1
  100% 

ev,  33% = 
303  T2

303  
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ev,  0.33 = 
303  T2

303  

ev,  303  T2 = 99.99 

  T2 = 203.01 K 

A_©vr, BwÄ‡bi Kg©̀ ÿZv 33% cvIqv hv‡e, hLb ZvcMÖvn‡K 
ZvcgvÎv 203.01 K n‡e| ZvcMÖvn‡Ki ZvcgvÎv AviI Kg n‡j 
Kg©̀ ÿZv 33% Gi †ewk n‡e| wKš‘ G‡ÿ‡Î me©wb¤œ ZvcgvÎv cvB 
229.63 K| AZGe BwÄ‡bi Kg©̀ ÿZv 33% A‡cÿv †ewk hvIqv 
m¤¢e bq| 

cÖkœ 102  h‡kvi †evW© 2015  cÖkœ 2 

1 kW ÿgZvi GKwU B‡jKwUªK †KUjx‡Z MÖx®§Kv‡j 1 wjUvi cvwb 
5 wgwb‡U dz‡U| wKš‘ kxZKv‡j GKB cwigvY cvwb dzU‡Z 1 wgwbU 
mgq †ewk jv‡M| KÿZvcgvÎvi ZviZ‡g¨i Kvi‡Y Giƒc n‡q 
_v‡K| 
K. iæ×Zvcxq cÖwµqv Kx? 1 
L. M¨v‡mi †ÿ‡Î ỳwU Av‡cwÿK Zvc _v‡K †Kb? e¨vL¨v Ki| 2 
M. kxZKv‡j †KUjx‡Z KZ K¨vjwi Zvc Drcbœ K‡i? 3 
N. DÏxc‡Ki Av‡jv‡K KÿZvcgvÎvi ZviZg¨ wbY©q K‡i 

†k‡lv³ Dw³wUi h_v_©Zv hvPvB Ki| 4 

  102bs cÖ‡kœi DËi   
 K  †h Zvc MZxq cÖwµqvq wm‡÷g †_‡K Zvc evB‡i hvq bv ev 
evB‡i †_‡K †Kv‡bv Zvc wm‡÷‡g Av‡m bv Zv‡K iæ×Zvcxq 
cÖwµqv e‡j| 

 L  ZvcgvÎvi cwieZ©‡bi Rb¨ KwVb I Zij c`v‡_©i Pvc I 
AvqZ‡bi cwieZ©b N‡U| wKš‘ G cwieZ©b bMY¨ nIqvq Zv 
D‡cÿv Kiv nq| M¨v‡mi †ÿ‡Î ZvcgvÎvi cwieZ©‡bi Rb¨ Pvc I 
AvqZ‡bi cwieZ©b A‡bK †ewk nIqvq G‡`i g‡a¨ KLbI 
AvqZb‡K Avevi KLbI Pvc‡K w¯’i ivLv nq| G Rb¨B M¨v‡mi 
†ÿ‡Î `ywU Av‡cwÿK Zvc _v‡K| 

 M  †KUwj Øviv kxZKv‡j Drcbœ Zvc, W n‡j, 
Avgiv Rvwb, 
W = Pt joule 
 = 1000 watt  360 joule 
 = 3.6  105 joule 
 = 3.6  105  0.24 cal 
 = 8.64  104 cal 

DÏxcK n‡Z cvB, 
ÿgZv, P = 1 kW = 1000 watt 
mgq, t = 6 min 

 = 60  6 s = 360 s 

AZGe, kxZKv‡j †KUjx‡Z Drcbœ Zv‡ci cwigvY 8.64  104 cal| 

 N  GLv‡b, cvwbi fi, m = 1 litre = 1 kg 
cvwbi Av‡cwÿK Zvc, S = 4200 J kg1 K1 
MÖx®§Kv‡ji Kÿ ZvcgvÎv = 1° C 
dzUšÍ cvwbi ZvcgvÎv = 100° C 
  = (100  1)° C ev (100  1) K 
mgq, t = 5 min = (5  60) s = 300 s 
MÖx®§Kv‡ji Rb¨, 
 H = P  t = mS 

ev, 1000  300 = 1  4200  (100  1) 

ev, 1000  300 = 4200 (100  1) 
ev, 100  1 = 71.43 
ev, 1 = 100  71.43 = 28.57 K = 28.57° C 
 KÿZvcgvÎv = 28.57° C 

Avevi kxZKv‡ji Rb¨, 
     H = P  t = mS 
ev, 1000  360 

= 1  4200  (100  2) 
ev, 100  2 = 85.71 

ev, 2 = 100  85.71 

 2 = 14.29 K = 14.29°C 

GLv‡b,  
KÿZvcgvÎv = 2° C 

dzUšÍ cvwbi ZvcgvÎv = 100° C 

   = (100  2)° C 
 = (100  2) K 
mgq, t = 6 min = (6  60) s = 360 s 

 KÿZvcgvÎvi cwieZ©b = 28.57°C  14.29°C = 14.28°C 

 KÿZvcgvÎvi ZviZ‡g¨i Kvi‡YB kxZKv‡j mgq †ewk jv‡M 
Dw³wU h_v_©| 

cÖkœ 103  PÆMÖvg †evW© 2015  cÖkœ 3 

GKwU Kv‡b©v BwÄ‡bi Zvc Drm I ZvcMÖvn‡Ki ZvcgvÎv h_vµ‡g 
1200 C, 600 C| G‡Z PviwU av‡c m¤úvw`Z Kv‡Ri cwigvY 
h_vµ‡g 1100 J, 1150 J, 600 J I 300 J| 
K. G›Uªwc Kv‡K e‡j? 1 
L. M¨vm cÖmvi‡Yi m‡gvò cÖwµqvq K…ZKvR mgPvc cÖwµqvq 

K…ZKvR A‡cÿv e„nËi e¨vL¨v Ki| 2 
M. DÏxc‡K Kv‡b©v BwÄb KZ…©K K…ZKv‡Ri cwigvY wbY©q Ki| 3 
N. BwÄbwUi `ÿZv e„w×K‡í Zzwg Gi Dr‡mi ZvcgvÎv evov‡e 

bv-wK Gi MÖvn‡Ki ZvcgvÎv mgcwigvY Kgv‡e? Zzjbvg~jK 
we‡kølYmn gZvgZ `vI| 4 

  103bs cÖ‡kœi DËi   
 K  iæ×Zvcxq cÖwµqvq †Kv‡bv e ‘̄i †h Zvcxq ag© AcwiewZ©Z 
_v‡K, Zv‡K G›Uªwc e‡j| 

 L  †Kv‡bv wm‡÷‡g M¨v‡mi ÿz ª̀ cÖmviY dV Ges w ’̄i Pvc P n‡j 
mgPvc cÖwµqvq M¨vm KZ…©K †gvU KvR,  
 dW = PdV = Pvc  AvqZ‡bi cwieZ©b 
ZvcMwZwe`¨vi 1g m~Î n‡Z Avgiv Rvwb, dQ = dU + dW 

A_©vr mgPvc cÖwµqvq mieivnK…Z Zvckw³ wm‡÷‡gi AšÍt ’̄ 
kw³ cwieZ©b Ges ewnt¯’ KvR m¤úv`‡b e¨q nq| 
wKš‘ m‡gvò cÖwµqvq wm‡÷‡gi ZvcgvÎv w¯’i _v‡K e‡j AšÍt¯’ 
kw³i †Kv‡bv cwieZ©b nq bv| 
 m‡gvò cÖwµqvq, dU = 0 
 ZvcMwZwe`¨vi 1g m~Îvbyhvqx dQ = 0 + dW = dW 
A_©vr mieivnK…Z Zvckw³ m¤ú~Y©iƒ‡c KvR m¤úv`‡b e¨q nq| 
A_©vr m‡gvò cÖwµqvq K…ZKvR mgPvc cÖwµqvq K…ZKvR A‡cÿv †ewk| 

 M  awi, Kv‡b©v BwÄb KZ…©K K…ZKvR, W 

DÏxcK n‡Z cvB, PviwU av‡c m¤úvw`Z KvR, 
 m‡gvò cÖmvi‡Yi Rb¨, W1 = 1100 J 

 iæ×Zvc cÖmvi‡Yi Rb¨, W2 = 1150 J 

 m‡gvò ms‡KvP‡bi Rb¨, W3 = 600 J 

 iæ×Zvc ms‡KvP‡bi Rb¨, W4 = 300 J 
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Avgiv Rvwb, Kv‡b©v BwÄ‡bi c~Y© P‡µ m¤úvw`Z KvR, 
W = W1 + W2  W3  W4 
 = (1100 + 1150  600  300) J  
 = 1350 J 
AZGe, Kv‡b©v BwÄb KZ…©K K…ZKv‡Ri cwigvY 1350 J| 

 N  GLv‡b, Zvc Dr‡mi ZvcgvÎv, 
  T1 = 1200°C = (1200 + 273) K = 1473 K 
 Zvc MÖvn‡Ki ZvcgvÎv, 
  T2 = 600°C = (600 + 273) K = 873 K 
Avgiv Rvwb, 
BwÄ‡bi `ÿZv, 

  = 



1  

T2

T1
  100% 

  = 



1  

873
1473   100% 

  = 40.733% 
BwÄbwUi `ÿZv e„w×‡Z awi Dr‡mi ZvcgvÎv x cwigvY e„w× Kiv n‡jv| 

 `ÿZv, 1 = 



1  

T2

T1 + x   100% 

 =  
1473 + x  873

1473 + x   100% 

 = 



600 + x

1473 + x   100% 

Avevi, BwÄbwUi `ÿZv e„w×‡Z awi Zvc MÖvn‡Ki ZvcgvÎv x 
cwigvY Kgv‡bv n‡jv| 

 `ÿZv, 2 =  1  
T2  x

T1
  100% 

 =  
1473  873 + x

1473   100%   

 = 



600 + x

1473   100% 

   
2

1
 = 

1473 + x
1473  = 1 + 

x
1473 

ev, 2 = 1 



1 + 

x
1473  

A_©vr 2 > 1 
†`Lv hv‡”Q Zvc MÖvn‡Ki ZvcgvÎv n«v‡mi †ÿ‡Î `ÿZv Zvc Dr‡mi 
ZvcgvÎv e„w×i †ÿ‡Î `ÿZvi †P‡q †ewk| Zvn‡j BwÄ‡bi `ÿZv 
e„w×‡Z ZvcMÖvn‡Ki ZvcgvÎv n«vm KivB djcÖm~| 

cÖkœ 104  ewikvj †evW© 2015  cÖkœ 3 

wb‡P Kv‡b©v P‡µi PviwU avc PV †jLwP‡Îi gva¨‡g cÖ̀ k©b Kiv 
n‡jv : 

 

P

A

V

D

B

C

Q2

T1 = 1200 K

T2 = 650 K

Q1 = 500 J

 

K. Zvcxq mgZv Kx? 1 
L. ZvcMwZwe`¨vi cÖ_g m~ÎwU kw³i wbZ¨Zv m~‡Îi GKwU 

we‡kl iƒc e¨vL¨v Ki| 2 
M. DwjøwLZ Kv‡b©v BwÄ‡bi `ÿZv †ei Ki| 3 
N. PµwUi cÖwZ av‡c G›Uªwci cwieZ©b Gi Zzjbvg~jK we‡kølY 

Ki| 4 

  104bs cÖ‡kœi DËi   
 K  wfbœ ZvcgvÎvi ỳwU e ‘̄ ci¯úi Zvcxq ms¯ú‡k© Avmvi ci hLb 
mgZvcgvÎvq DcbxZ nq ZLb H Ae ’̄vB n‡jv Zvcxq mgZv| 

 L  weÁvbx K¬wmqv‡mi g‡Z, †Kv‡bv wm‡÷‡g Zvckw³ Ab¨ †Kv‡bv 
kw³‡Z iƒcvšÍwiZ n‡j ev Ab¨ †Kv‡bv kw³ Zvckw³‡Z iƒcvšÍwiZ 
n‡j wm‡÷‡gi †gvU kw³i cwigvY GKB _v‡K| A_©vr ZvcMwZwe`¨vi 
cÖ_g m~ÎwU kw³i wbZ¨Zv m~‡Îi GKwU we‡kl iƒc| hLbB †Kv‡bv 
wm‡÷‡g Zvc cÖ‡qvM Kiv nq, ZLb Zvi wKQy Ask e¯‘i Af¨šÍixY 
kw³ e„w× K‡i Ges evwK Ask cwi‡e‡ki Dci evwn¨K Kvh© 
m¤úv`b K‡i| A_©vr †Kv‡bv wm‡÷‡g Q Zvc cÖ‡qv‡M Af¨šÍixY 
kw³ U Ges ewn ’̄ KvR W m¤úbœ n‡j, Q = U + W. 

 M  awi, DwjøwLZ Kv‡b©v BwÄ‡bi `ÿZv,  
DÏxcK n‡Z cvB, 
 Zvc Dr‡mi ZvcgvÎv, T1 = 1200 K 

 Zvc MÖvn‡Ki ZvcgvÎv, T2 = 650 K 

Avgiv Rvwb, 

  = 



1  

T2

T1
  100% 

   = 



1  

650
1200   100% 

   = 45.83% 
 Kv‡b©v BwÄ‡bi `ÿZv 45.83%| 

 N  GLv‡b, M„nxZ Zvc, Q1 = 500 J 
 ewR©Z Zvc, Q2 = ? 

 Dr‡mi ZvcgvÎv, T1 = 1200 K 

 MÖvn‡Ki ZvcgvÎv, T2 = 650 K 

Avgiv Rvwb 

 
Q1

T1
 = 

Q2

T2
 

ev, Q2 = 
500 J  650 K

1200 K  = 270.83 J 

1g †ÿ‡Î, G›Uªwc e„w× = + 
Q1

T1
 = 

500 J
1200 K = 0.4167 J K1 

wØZxq †ÿ‡Î, G›Uªwc n«vm 

 =  
Q2

T2
 

 =  
270.83 J
650 K  

 =  0.4167 J K1 

†`Lv hvq, m¤§yL cÖwµqvq G›Uªwc †h cwigvY e„w× cvq, wecixZ 
cÖwµqvq †mB cwigvY G›Uªwc n«vm cvq| A_©vr m¤ú~Y© P‡µ G›Uªwci 
cwieZ©b = 0.4167 J K1 + ( 0.4167 J K1) = 0 (k~b¨) 
AZGe, PµwU cÖZ¨vMvgx Pµ, ZvB G›Uªwc aªæe _v‡K| 
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w ’̄i Zwor Aa¨vq 02 

 
 

cÖkœ 68  ivRkvnx †evW© 2019  cÖkœ 4 

A we› ỳ‡Z Pv‡R©i cwigvY q1 =  4  106 C  
Ges B we› ỳ‡Z q2 =  4  106 C| 
GLv‡b, OP = OA = OB = 10 cm, OP  AB 

 

A 

P 

q1 =  4  106 C q2 =  4  106 C

B O  
K. Zwor wØ‡giæ Kv‡K e‡j? 1 
L. †Kv‡bv †Kv‡li Zwo”PvjK kw³ 1.5 V ej‡Z wK eyS? 2 
M. q1 I q2 Pv‡R©i Rb¨ 'O' we› ỳi wefe wbY©q Ki| 3 
N. ewY©Z PvR©Ø‡qi Rb¨ O I P we› ỳi Zwor cÖvej¨ GKB n‡e 

wK bv? hvPvB K‡i gZvgZ `vI|  4 

  68bs cÖ‡kœi DËi   
 K  GK †Rvov mgvb I wecixZ we› ỳ Avavb Aí ~̀i‡Z¡ Aew¯’Z 
_vK‡j Zv‡K Zwor wØ‡giæ e‡j| 

 L  †Kv‡bv †Kv‡li Zwo”PvjK ej 1.5 V ej‡Z eySvq 1 C PvR©‡K 
†Kvl m‡gZ †Kv‡bv eZ©bxi GK we›`y †_‡K m¤ú~Y© eZ©bx Nywi‡q 
Avevi H we› ỳ‡Z Avb‡Z 1.5 J cwigvY KvR Ki‡Z nq| 

 M  GLv‡b, q1 =  4  106 C 

 q2 =  4  106 C 
 OP = OA = OB = 10 cm = 0.1 m 
O we› ỳi wefe, 

V0 = 
1

40
  



q1

OA + 
q2

OB  

 = 9  109 Nm2 C2   
 4  106

0.1  + 
 4  106

0.1  V 

 =  7.2  105 V 
AZGe, q1 I q2 Pv‡R©i Rb¨ 'O' we› ỳi wefe  7.2  105 V| 

 N  GLv‡b, OA = OP = OB = 10 cm Ges OP  AB 

 AP = BP = OA2 + OP2 

 = 102 + 102 cm = 200 cm = 0.14 m 
q1 Pv‡R©i Rb¨ O we› ỳ‡Z cÖve‡j¨i gvb, 

E1 = 
1

40
 

q2

(AO)2 

 = 9  109  
 4  106

(0.1)2  

GLv‡b, 
A we› ỳi PvR©, q1 =  4  106 C 

B we›`i PvR©, q2 =  4  106 C 
AO = BO = 10 cm = 0.1 m 

 =  3.6  106 N/C; w`K OA eivei| 
q2 Pv‡R©i Rb¨ O we› ỳ‡Z cÖve‡j¨i gvb, 

 E2 = 
1

40
 

q2

(BO)2 =  3.6  106 N/C; w`K OB eivei| 


E1 Ges 


E2 Gi w`K wecixZ e‡j O we›`y‡Z jwä cÖve‡j¨i gvb, 

 

E1  


E2 = 


E 

ev,  3.6  106  ( 3.6  106) = 

E 

ev,  3.6  106 + 3.6  106 = 

E 

 

E = 0 

 E0 = 0 
 OP  AB, 
 AO = OP = OB 
 APO = BPO = 45° 
 APB = 90° 

 

A

P

B
O  

q1 Pv‡R©i `iæb P we› ỳ‡Z cÖvej¨ PA eivei Ges q2 Pv‡R©i `iæb 
P we› ỳ‡Z cÖvej¨ PB eivei 

 E1 = 
1

40
  

q1

PA2 = 9  109 Nm2 C2  
4  106

0.142  NC–1  

  = 1.84  106 NC–1 Gi w`K PA eivei 

 E2 = 
1

40
  

q2

OB2 = 9  109 Nm2 C2  
4  106

0.142  NC–1 

  = 1.84  106 NC–1 Gi w`K PB eivei 

 P we› ỳ‡Z wbU cÖvej¨, 

 EP = E
2
1 + E

2
2 + 2  E1  E2 cos (APB)  

  = E
2
1 + E

2
2 + 2  E1  E2 cos 90° 

  = E
2
1 + E

2
2 = (1.84  106)2 + (1.84  106)2 NC–1 

 EP = 2.6  106 NC–1 Gi w`K PO eivei 
Dc‡iv³ MvwYwZK we‡køl‡Y †`Lv hv‡”Q, E0  EP 
AZGe, ewY©Z PvR©Ø‡qi Rb¨ O I P we› ỳ‡Z Zwor cÖvej¨ GKB 
n‡e bv| 

cÖkœ 69  wm‡jU †evW© 2019  cÖkœ 4 

 

4 m 4 m

+ 2 C + 2 C

+ 4 C + 4 C

4 m

4 m

O

 
cieZ©x‡Z eM©‡ÿ‡Îi †K› ª̀ (O) †Z + 1 C Pv‡R© PvwR©Z 9.8 kg 
f‡ii GKwU e¯‘ ivLv n‡jv| 

K. †cvjvi WvB B‡jKwUªK Kv‡K e‡j? 1 
L. †Kv‡bv e ‘̄‡Z †h‡Kv‡bv gv‡bi PvR© _vK‡Z cv‡i bv e¨vL¨v Ki|  2 
M. DÏxc‡K 'O' we› ỳ‡Z wefe KZ? 3 
N. 2q †ÿ‡Î e¯‘wU mvg¨ve ’̄vq _vK‡e wK-bv MvwYwZK 

we‡køl‡Yi gva¨‡g gšÍe¨ Ki| 4 

  69bs cÖ‡kœi DËi   
 K  †h mKj WvB B‡jKwUªK c`v‡_©i †Kv‡bv AYyi FbvZ¥K Avav‡bi 
†K› ª̀ abvZ¥K Avav‡bi †K‡›`ªi mv‡_ mgvcwZZ nq bv †mB mKj 
WvB B‡jKwUªK c`v_©‡K †cvjvi WvB B‡jKwUªK c`v_© e‡j| 

 L  Avav‡bi †Kvqv›Uvqb n‡Z Avgiv Rvwb, †Kvb e ‘̄‡Z Avav‡bi 
cwigvY wbiew”Qbœ A_©vr †h †Kv‡bv gv‡bi (4.5 e, 3.2 e) n‡Z cv‡i 
bv GKwU wbw ©̀ó me©wb¤œ gv‡bi A_©vr B‡jKUª‡bi Avav‡bi gv‡bi 
mij ¸YxZK n‡eB A_©vr 4e,  3e, 2e BZ¨vw` gv‡bi n‡e| 
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 M  GLv‡b, A we› ỳi PvR©, q1 = 3 C 

 B we› ỳi PvR©, q2 =  4 C 

 B we› ỳi PvR©, q3 = 5 C 

Avgiv Rvwb, eM©‡ÿ‡Îi KY©Øq ci¯úi‡K 
mg‡Kv‡Y mgwØLwÐZ K‡i| 
 OA = OB = OC = OD 
g‡b Kwi, OA = OB = OC = OD = r 

GLb, ABC mg‡KvYx wÎfz‡R, 

 A B

D C

O

2 m

r

r

r

r

 
 AB2 + BC2 = AC2 
ev, AC = 22 + 22 = 8 = 2 2 m 

 OA = 
AC
2  = 

2 2
2  = 2 m 

 OA = OB = OC = OD = r = 2 m 

 O we› ỳi wefe, V = 
1

4 0
  

q
r  

  = 9  109  



q1

r  + 
q2

r  + 
q3

r  

  = 9  109  
1
r  (q1 + q2 + q3) 

  = 9  109  
1

2
 (3  4 + 5) 

  = 9  109  
4

2
 = 2.54  1010 volt 

AZGe, O we› ỳ‡Z wefe 2.54  1010 volt. 

 N  ÔMÕ n‡Z r = 2 2 

GLv‡b, A we› ỳi Avav‡bi Rb¨ O we› ỳ‡Z Zwor cÖvej¨, 

 E1 = 9  109 Nm2 C2  
4

(2 2)2 NC1 

  = 4.5  109 NC–1; OC eivei 
D we› ỳi Avav‡bi Rb¨ O we› ỳ‡Z Zwor cÖvej¨, 
E2 = 9  109 Nm2 C2  

4

(2 2)2 NC1 

 = 4.5  109 NC–1, OD eivei 
C we›̀ yi Avav‡bi Rb¨ O we›̀ y‡Z Zwor cÖvej¨, 

E3 = 9  109 Nm2 C2  
2

(2 2)2 NC1 

 = 2.25  109 NC–1; OA eivei 

 

+ 2 C 

r

O

r

r
r

+ 2 C 

+ 4 C + 4 C 
A

BC

D

E2

E3E4

E
E E

m

E1

 
B we› ỳi Avav‡bi Rb¨ O we› ỳ‡Z Zwor cÖvej¨, 

 E4 = 9  109 Nm2 C2  
2

(2 2)2 NC1 

  = 2.25  109 NC–1; OB eivei 

GLv‡b, E1 Ges E3 Gi jwä, 
 E = E1  E3 [  = 180°] 
  = 2.25  109 NC–1, OC eivei 

Avevi, E2 Ges E4 Gi jwä, 
 E = E2  E4 = 2.25  109 NC–1; OB eivei 

 Avevi, E Ges E Gi ga¨eZ©x †KvY,  = 90° 

 P‚ovšÍjwä, E = E2 + E2 = 3.18  109 NC–1 

Avevi, Fg = mg = (9.8  9.8) N = 9.6  101 N 

Avgiv cvB, FE = qE = 1  3.18  109 N = 3.18  109 N 

GLv‡b, FE  Fg 

 2q †ÿ‡Î e ‘̄wU mvg¨e¯’vq _vK‡e bv| 

cÖkœ 70  ewikvj †evW© 2019    cÖkœ 5 

wb‡Pi eZ©bx‡Z hy³ aviK¸‡jvi cÖwZwUi gvb 0.2 F| 

 

12 V

C1 C2

C3

 
K. †PŠ¤K̂ †ÿÎ cÖvej¨ Kv‡K e‡j? 1 
L. eo e ‘̄i Zi½ ˆewkó¨ A¯úó †Kb e¨vL¨v Ki| 2 
M. eZ©bxi Zzj¨ aviKZ¡ wbY©q Ki| 3 
N. eZ©bx n‡Z C3 †K mwi‡q wb‡j mwÂZ Zwor kw³i Kxiƒc 

cwieZ©b n‡e MvwYwZK we‡kølY `vI| 4 

  70bs cÖ‡kœi DËi   
 K  †Kv‡bv †PŠ¤̂K †ÿ‡Îi w`‡Ki mv‡_ mg‡Kv‡Y GKK †e‡M 
Pjgvb GKwU GKK Avav‡bi Ici wµqvkxj e‡ji gvb‡K H 
†PŠ¤̂K †ÿ‡Îi †PŠ¤̂K †ÿÎ cÖvej¨ e‡j| 

 L  eo e ‘̄i Zi½ ˆewkó¨ A¯úó _v‡K KviY, eo e ‘̄i wW-eªMjx 
Zi½‰`N©̈  A‡bK ÿz`ª| 

Avgiv Rvwb, wW-eªMjx Zi½‰`N©̈ ,  = 
h
P ; †hLv‡b h = cø̈ v‡¼i 

aªæeK = 6.626  1034 J-s Ges P = e ‘̄i fi‡eM = mv| 

GLb, eo e ‘̄i fi m Gi gvb †ewk nIqv  = 
h
P = 

h
mv m~Îvbyhvqx 

 Gi gvb AZ¨waK ÿz`ª nIqvq AvcvZfv‡e e ‘̄wUi g‡a¨     
†Kv‡bv Zi½‰`N©̈  jÿ Kiv hvq bv A_©vr e¯‘i Zi½ ˆewkó A¯úó 
nq| 

 M  GLv‡b, C1 = C2 = C3 = 0.2 F 

C1 I C2 Gi Zzj¨ aviKZ¡ Cs n‡j, 

 
1
Cs

 = 
1

C1
 + 

1
C2

 

ev, Cs = 
C1

2     [ C2 = C1] 

ev, Cs = 
0.2 F

2  = 0.1 F 

GLb, cÖ̀ Ë eZ©bxi Zzj¨ aviKZ¡ Cp n‡j, 
 Cp = Cs + C3 = (0.1 + 0.2) F 
 Cp = 0.3 F 
AZGe, DÏxc‡Ki eZ©bxi Zzj¨ aviKZ¡ 0.3 F| 

 N  ÔMÕ n‡Z cvB, cÖ̀ Ë eZ©bx‡Z Zzj¨ aviKZ¡, 
 Cp = 0.3 F 
  = 0.3  106 F 

GLb, C3 †K mwi‡q wb‡j eZ©bxi Zzj¨ aviKZ¡ `vovq, 
 Cs = 0.1 F   [ÔMÕ n‡Z] 
  = 0.1  106 F 

C3 mn eZ©bx‡Z mwÂZ kw³, 

 E = 
1
2 CpV

2  

  = 
1
2  0.3  106  122 J | GLv‡b, V = 12 V 

  = 2.16  105 J 
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C3 Qvov eZ©bx‡Z mwÂZ kw³, 

 E = 
1
2 CsV

2 = 
1
2  0.1  106  122 J 

 E = 7.2  106 J 

 
E
E = 

7.2  106

2.16  105 

ev, E = 
1
3 E 

AZGe, eZ©bx n‡Z C3 †K mwi‡q wb‡j mwÂZ kw³ n«vm †c‡q 
GK-Z…Zxqvsk n‡e| 

cÖkœ 71  h‡kvi †evW© 2017  cÖkœ 6 

†K› ª̀ O Ges 2 cm evûwewkó GKwU 
eM©‡ÿÎ ABCD| eM©‡ÿÎwUi 
cÖ‡Z¨K we› ỳ A, B, C I D †Z +7C 
PvR© Av‡Q| 

 
A B 

D C 

2 cm 2 cm 

2 cm 

2 cm 

+ 7 C + 7 C 

+ 7 C + 7 C 

O 

 

K. Zwor wØ-†giæ Kv‡K e‡j? 1 
L. `k B‡jKUªb †fvë ej‡Z Kx †evSvq? 2 
M. DÏxc‡Ki O we› ỳ‡Z cÖvej¨ wbY©q Ki| 3 
N. DÏxc‡Ki ABCD eM©‡ÿÎwUi †K‡› ª̀ wefe k~b¨ cvIqvi 

Rb¨ B we› ỳ‡Z Pv‡R©i Kx cwieZ©b `iKvi we‡kølY Ki| 4 

  71bs cÖ‡kœi DËi   
 K  GK †Rvov mgvb I wecixZ we›`y Avavb Aí `~i‡Z¡ Aew¯’Z 
_vK‡j Zv‡K Zwor wØ‡giæ e‡j| 

 L  cvigvYweK Ges wbDK¬xq c`v_©we`¨vq KvR ev kw³i GKK 
n‡jv B‡jKUªb‡fvë| Zwor †ÿ‡Îi ỳwU we› ỳi wefe cv_©K¨ hw` 
1 V nq Ges GKwU gy³ Avavb B‡j±ªb GK we› ỳ n‡Z Aci 
we›`y‡Z MwZkxj n‡j †h MwZkw³ AR©b K‡i Zv‡K GK B‡j±ªb 
†fvë e‡j| myZivs `k B‡j±ªb †fvë ej‡Z eySvq `ywU we›`yi 
wefe cv_©K¨ 10 V n‡j GKwU gy³ B‡j±ªb GK we› ỳ †_‡K Aci 
we›`y‡Z MwZkxj n‡Z AwR©Z MwZkw³ 10 B‡jKUªb †fvë| 

 M  GLv‡b, AB = BC = CD = AD = 2 cm 

 cÖwZwU †KŠwYK we›`y †_‡K O we› ỳi ~̀iZ¡,  

 r = 
1
2 AB2 + BC2  = 

1
2 22 + 22 cm  = 2 cm 

GLvb, A, B, C I D we› ỳi Avav‡bi Rb¨ O we› ỳi cÖvej¨ h_vµ‡g 
E1, E2, E3 I E4 n‡j, 
O we› ỳi cÖvej¨ n‡j, 
 E = E1 + E2  E3  E4      [ E1 I E2 Ges E3 I E4 Gi w`K 

ci¯úi wecixZ] 

ev, E = 
1

40
 . 

qA

r2  + 
1

40
 . 

qB

r2   
1

40
 . 

qC

r2   
1

40
 . 

qD

r2  

 = 
1

40
 



qA

r2  + 
qB

r2   
aC

r2   
qD

r2  

 = 
1

40
 



7

( 2  102)2 + 
7

( 2  102)2  
7

( 2  102)2  
7

( 2  102)2  

 = 
1

40
  0 = 0 

AZGe, O we› ỳ‡Z cÖve‡j¨i gvb k~b¨| 

 N  GLv‡b, A, B, C I D we› ỳi Aavb, qA = qB = qC = qD = 7C 

cÖwZwU †KŠwYK we›`y †_‡K †K‡›`ªi ~̀iZ¡ 
 r = 2 cm [M bs †_‡K cÖvß] 
 = 2  102 m 

GLv‡b, awi, B we› ỳi PvR© q n‡j †K‡› ª̀ wefe k~b¨ n‡e, 

 O = 
1

40
 



qA

r  + 
q
r + 

qC

r  + 
qD

r  

ev, qA

r  + 
q
r  + 

qC

r  + 
qD

r  = 0 

ev, 1
r  (qA + q + qC + qD) = 0  

ev,  qA + q + qC + qD = 0 
ev, q =  (qA + qC + qD) =  (7 + 7 + 7) C =  21 C 

  B we› ỳ‡Z Pv‡R©i cwieZ©b Ki‡Z n‡e = {7  ( 21)} C = 28 C 

AZGe, B we›`yi PvR© 28 C Kwg‡q  21 C Kiv n‡j †K‡› ª̀ wefe 
k~b¨ n‡e| 

cÖkœ 72  PÆMÖvg †evW© 2017  cÖkœ 2 

wP‡Î ỳwU we›`y PvR© wbw ©̀ó `~i‡Z¡ k~b¨ gva¨‡g Av‡Q| 

 

B =  40  106 CA = 20  106 C 

1.0 m 

 
K. †Wvwcs Kx? 1 
L. c„w_exi wefe k~b¨ e¨vL¨v Ki| 2 
M. PvR© `ywUi g‡a¨ wµqvkxj Kzj¤ ̂e‡ji gvb wbY©q Ki| 3 
N. PvR©Ø‡qi ms‡hvRK †iLvi Dci †Kv‡bv we› ỳ‡Z ˆe ỳ¨wZK 

cÖvej¨ k~b¨ nIqv m¤¢e wKbv Zv MvwYwZKfv‡e we‡kølY Ki| 4 

  72bs cÖ‡kœi DËi   

 K  weï× Aa©cwievnxi mv‡_ Lye mvgvb¨ cwigv‡Y wÎ ev cÂ‡hvRx 
†gŠ‡ji wgkÖ‡Yi mywbqwš¿Z †KŠkjB †Wvwcs| 

 L  c„w_ex GKwU Zwor cwievnK| abvZ¥Kfv‡e AvwnZ e ‘̄‡K 
f‚-mshy³ Ki‡j c„w_ex †_‡K B‡jKUªb G‡m e¯‘‡K wb¯ÍwoZ K‡i| 
Avi FYvZ¥Kfv‡e AvwnZ e ‘̄‡K c„w_exi mv‡_ mshy³ Ki‡j e¯‘ 
†_‡K B‡jKUªb f‚wg‡Z cÖevwnZ nq, d‡j e ‘̄wU wb¯ÍwoZ nq| 
c„w_ex G‡Zv weivU †h, G‡Z Avavb †hvM-we‡qvM Ki‡j Gi 
wef‡ei cwieZ©b nq bv| c„w_ex cÖwZwbqZ wewfbœ e¯‘ †_‡K Avavb 
MÖnY K‡i Avevi mv‡_ mv‡_ Ab¨ e¯‘‡K Avavb mieivnI K‡i| 
d‡j Gi Avav‡bi †Kv‡bv cwieZ©b nq bv| Avav‡bi cwieZ©b bv 
nIqvq wef‡eiI †Kv‡bv cwieZ©b nq bv| GRb¨B c„w_exi 
wefe‡K k~b¨ aiv nq| 

 M  GLv‡b, 1g PvR© q1 = 20  106C 

 2q PvR© q2 =  40  106C  

 ga¨eZx© `~iZ¡ r = 1 m 

 aªæeK, 1
4  0

 = 9  109 Nm2C2 

 wµqvkxj ej, F = ? 
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Avgiv Rvwb, F = 
1

4  0
 . 

q1q2

r2  

 = 9  109 Nm2C2  
20  106C  ( 40  106)

(1m)2   

 =  7.2 N 
GLv‡b FYvZ¥K wPý Øviv AvKl©Y ej eySvq 
AZGe, PvR© `ywUi g‡a¨ wµqvkxj Kzj¤ ̂e‡ji gvb 7.2 N| 
 

 N   P A B 
20  106C  40  106 x  

GLv‡b, A we› ỳi PvR©, q1 = 20  106 C 

B we› ỳi PvR© q2 =  40  106C 

A I B we› ỳi ga¨eZx© `~iZ¡ r = 1 m 

GLb, awi, PvR©Ø‡qi ms‡hvM †iLvi ewa©Zvs‡ki Dci A we›`y 
†_‡K x m `~‡ii †Kv‡bv we› ỳ P †Z Zwor cÖve‡j¨i gvb k~b¨ n‡e| 

A we› ỳi Avav‡bi Rb¨ P we› ỳ‡Z cÖvej¨, E1 = 
1

4  0
 . 

q1

x2 

Avevi, B we›̀ yi Avav‡bi Rb¨ P we›̀ y‡Z cÖvej ,̈ E2 = 
1

4  0
 . 

q2

(r + x)2 

GLb, Avavb wecixZgyLx nIqvq G‡`i gvb mgvb n‡j P we› ỳ‡Z 
cÖvej¨ k~b¨ n‡e| 
 E1 = E2 

ev, 1
4  0

 . 
q1

x2 = 
1

4  0
 . 

q2

(r + x)2 

ev, q1

x2 = 
q2

(r + x)2      

ev, q1

q2
 = 

x2

(r + x)2 

ev, 20  106

40  106 = 
x2

(1 + x)2     

ev, 1
2 = 

x2

1 + x2 

ev, 1

2
 = 

x
1 + x     

ev, 2x = 1 + x 

ev, 2x  x = 1     

ev, x( 2  1) = 1    x = 
1

2  1
 = 2.41 m 

AZGe, PvR©Ø‡qi ms‡hvM †iLvi ewa©Zvs‡ki Dci A we›`y †_‡K 
2.41 m `~‡i A_©vr B we›`y †_‡K (1 + 2.41) m ev 3.41 m `~‡i 
†Kv‡bv we› ỳ‡Z ˆe ỳ¨wZK cÖvej¨ k~b¨ n‡e| 

cÖkœ 73  ewikvj †evW© 2017  cÖkœ 1 

DÏxc‡K Q1 =  4.5 nC Ges Q2 = +9.1 nC, PvR©Ø‡qi ga¨eZ©x 
`~iZ¡ 40 cm| 

 Q1 Q2 

40 cm  
K. Zi‡½i mgeZ©b Kv‡K e‡j? 1 
L. †Kv‡bv PvwR©Z †MvjvKvi cwievnxi †K›`ª †_‡K `~iZ¡ ebvg 

wefe †jLwPÎ AuvK I e¨vL¨v Ki| 2 
M. PvR©Ø‡qi ga¨we› ỳ‡Z Zwor cÖvej¨ KZ n‡e? 3 
N. PvR©Ø‡qi ms‡hvM †iLvi †Kvb we› ỳ‡Z Zwor cÖvej¨ k~b¨ n‡e 

we‡kølY Ki| 4 

  73bs cÖ‡kœi DËi   
 K  †h cÖwµqvq wewfbœ Z‡j K¤úgvb Zi½‡K GKwU wbw ©̀ó Zj 
eivei K¤úbÿg Kiv hvq Zv‡K Zi‡½i mgeZ©b e‡j| 

 L  †Kv‡bv PvwR©Z †MvjvKvi cwievnxi †K›`ª †_‡K ~̀iZ¡ ebvg 
wefe †jLwPÎ wb¤œiƒc 
Avgiv Rvwb, †MvjvKvi cwievnxi wfZ‡ii 
†h‡Kv‡bv we›`yi wefe Gi c„‡ôi wef‡ei 
mgvb| GRb¨ ` ~iZ¡ evo‡Z evo‡Z 
cwievnxi e¨vmva© r Gi mgvb nIqv ch©šÍ 
wef‡ei gvb mgvb _v‡K| wKš‘ `~iZ¡ 

 
wefe

`ƒiZ½
O

r  

cwievnxi e¨vmv‡a©i †P‡q †ewk n‡j ~̀iZ¡ e„w×i mv‡_ mv‡_ wef‡ei 
gvb Kg‡Z _v‡K| 

 M  GLv‡b, 1g PvR© Q1 =  4.5 nC =  4.5  109 C 

 2q PvR© Q2 = 9.1 nC = 9  109C 

PvR©Ø‡qi ga¨eZx© ~̀iZ¡, r = 40 cm = 0.4 m 

 PvR©Øq †_‡K ga¨we› ỳi ~̀iZ¡, r1 = 
0.4
2  m = 0.2 m 

 aªæeK, 1
4  0

 = 9  109 Nm2 C2 

GLb, Q1 Pv‡R©i Rb¨ ga¨we› ỳ‡Z Zwor cÖvej¨, 

 E1 = 
1

4  0
 . 

Q1

r1
2 

  = 9  109 Nm2 C2  
( 4.5  109C)

(0.2 m)2   

  =  1012.5 NC1 
  = 1012.5 NC1 w`K ga¨we› ỳ †_‡K Q1 Gi w`‡K 
Avevi, Q Pv‡R©i Rb¨ ga¨we›`y‡Z Zwor cÖvej¨, 

 E2 = 
1

4  0
 . 

Q2

r1
2  = 9  109 Nm2 C2  

9.1  109C
(0.2 m)2  

  = 2047.5 w`K Q2 †_‡K Q1 Gi w`‡K 

 ga¨we›`y‡Z jwä Zwor cÖvej¨, 
 E = E1 + E2 = (1012.5 + 2047.5) NC1 = 3060 NC1 
wb‡Y©q Zwor cÖvej¨ 3060 NC1 

 N   P Q1 Q2  

g‡b Kwi, PvR©Ø‡qi ms‡hvM †iLvi ewa©Zvs‡ki Dci Q1 PvR© †_‡K 
x m `~‡ii P we› ỳ‡Z Zwor cÖvej¨ k~b¨ n‡e| 
GLv‡b, 1g PvR© Q1 =  4.5  109 C 

 2q PvR© Q2 = 9.1  109 C 

Q1 I Q2 Gi ga¨eZx© `~iZ¡, r = 0.4 m 

GLb, Q1 Pv‡R©i Rb¨ P we› ỳ‡Z Zwor cÖvej¨, 

 E1 = 
1

4  0
 . 

Q1

x2  w`K P †_‡K Q1 Gi w`‡K 

Avevi, Q2 Pv‡R©i Rb¨ P we› ỳ‡Z Zwor cÖvej¨ 

 E2 = 
1

4  0
 . 

Q2

(r + x)2 w`K Q2 †_‡K P Gi w`‡K 

GLb, E1 I E2 Gi w`K ci¯úi wecixZ w`‡K nIqvq Zwor cÖvej¨ 
k~b¨ n‡e hLb, E1 = E2 

ev, 1
4  0

 . 
Q1

x2  = 
1

4  0
 . 

Q2

(r + x)2 

ev, Q1

x2  = 
Q2

(r + x)2 
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ev, Q1

Q2
 = 

x2

(r + x)2 

ev, 4.5  109C
9.1  109C

 = 
x2

(0.4 + x)2 

ev, 45
91 = 

x2

(0.4 + x)2 

ev, 45
91 = 

x
0.4 + x 

ev, 0.70 = 
x

0.4 + x 

ev, x = 0.28 + 0.7x 

ev, x  0.7x = 0.28 

ev, 0.3x = 0.28 

ev, x = 0.93 m 

AZGe, Q1 PvR© †_‡K 0.93 m ev 93 cm Ges Q2 †_‡K 
(40 + 93) cm ev 133 cm `~ieZx© ms‡hvM †iLvi †Kv‡bv we›`y‡Z 
Zwor cÖvej¨ k~b¨ n‡e| 

cÖkœ 74  w`bvRcyi †evW© 2017  cÖkœ 2 

GKwU mgvšÍivj cvZ avi‡Ki cÖ‡Z¨KwU cv‡Zi †ÿÎdj 1.65 m2| 
cvZØ‡qi ga¨eZ©x `iZ¡ 2 cm Ges GwU evqy Øviv c~Y©| cvZØ‡qi 
wefe cv_©K¨ 60 V| (o = 8.854  1012 C2 N1 m2) 
K. Zwor aviKZ¡ Kx? 1 
L. Pv‡R©i †Kvqv›Uvqb e¨vL¨v Ki| 2 
M. DÏxcK Abymv‡i aviKwUi aviKZ¡ wbY©q Ki| 3 
N. aviKwUi ga¨eZ©x ¯’v‡b 2.8 WvBB‡jKwUªK aªæe‡Ki GKwU 

e¯‘ Øviv c~Y© Ki‡j mwÂZ kw³i wKiƒc cwieZ©b n‡e? 
MvwYwZK we‡køl‡Yi gva¨‡g e¨vL¨v `vI| 4 

  74bs cÖ‡kœi DËi   
 K  †Kv‡bv cwievnxi wefe GKK cwigvY evov‡Z †h cwigvY 
Pv‡R©i cÖ‡qvRb nq ZvB H cwievnxi Zwor aviKZ¡| 

 L  Avgiv Rvwb, GKwU B‡jKUªb ev †cÖvU‡bi PvR©B n‡jv cÖK…wZ‡Z 
b~¨bZg gv‡bi PvR©| GKwU B‡jKUª‡bi PvR©‡K (e) Ges GKwU 
†cÖvU‡bi PvR©‡K (+ e) Øviv wPwýZ Kiv nq| Gi gvb e = 1.6  1019 

C| Ab¨ mKj PvR©B G ÿz ª̀Zg Pv‡R©i ¸wYZK gvÎ| A_©vr 
B‡jKUª‡bi Pv‡R©i ¸wYZK n‡e| G‡K Pv‡R©i †Kvqv›Uvqb e‡j| G 
†_‡K eySv hvq cÖK…wZ‡Z e gv‡bi fMœvsk †Kv‡bv Pv‡R©i Aw̄ ÍZ¡ †bB| 

 M  GLv‡b, cÖ‡Z¨K cv‡Zi †ÿÎdj A = 1.65 m2 
cvZØ‡qi ga¨eZx© `~iZ¡ d = 2 cm = 0.02 m 

aviKZ¡, C = ? 

Avgiv Rvwb, C = 
0A

d  

  = 
9.854  1012 C2 N1 m2  1.65 m2

0.02 m  

  = 7.3  1010 F 

AZGe, aviKwUi aviKZ¡ 7.3  1010 F 

 N  GLv‡b, cvZØ‡qi wefe cv_©K¨ V = 60 V 

1g †ÿ‡Î aviKZ¡, C = 7.3  1010 F [M bs †_‡K cÖvß] 

 1g †ÿ‡Î mwÂZ kw³, 

 U = 
1
2 CV2 = 

1
2  7.3  1010 F  (60 V)2 = 1.314  106 J 

2q †ÿ‡Î, WvB B‡jKwUªK aªæeK, k = 2.8 

cÖ‡Z¨K cv‡Zi †ÿÎdj, A = 1.65 m2 

cvZØ‡qi ga¨eZx© `~iZ¡, d = 2 cm = 0.02 m 

G‡ÿ‡Î aviKZ¡ C1 n‡j, 

 C1 = 
k 0 A

d  

  = 
2.8  8.854  1012 C2N1 m2  1.65 m2

0.02 m   

  = 2.05  109 F 

G‡ÿ‡Î, mwÂZ kw³, U1 = 
1
2 C1V

2 

 = 
1
2  2.05  109 F  (60 V)2 

 = 3.69  106 J 

GLb, U1

U  =  
3.69  106 J

1.314  106 J
 =  2.8 

ev, U1 = 2.8 U 

AZGe, mwÂZ kw³ e„w× †c‡q 2.8 ¸Y n‡e| 

cÖkœ 75  ivRkvnx †evW© 2016  cÖkœ 1 

1 m evûwewkó ABCD eM©‡ÿ‡Îi A, B I C we› ỳ‡Z h_vµ‡g 2 C, 

 2 C I 2 C PvR© Av‡Q| 

 D C

BA

O

 
K. Zwor wØ‡giæ Kv‡K e‡j? 1 
L. †Kv‡bv wm‡÷‡gi wek„•Ljvi m~PK cwigvc‡Ki ivwk GbUªwc 

 e¨vL¨v Ki| 2 
M. D we› ỳ‡Z wefe wbY©q Ki| 3 
N. D we› ỳ‡Z cÖvej¨ †ei K‡i Gi w`K we‡kølY Ki| 4 

  75bs cÖ‡kœi DËi   
 K  GK †Rvov mgvb I wecixZ we›`y Avavb Aí `~i‡Z¡ Aew¯’Z 
_vK‡j Zv‡K Zwor wØ‡giæ e‡j| 

 L  iæ×Zvcxq cÖwµqvq e¯‘i †h Zvcxq ag© w¯’i _v‡K Zv‡K 
GbUªwc e‡j| Avevi †Kv‡bv wm‡÷‡gi wek„•Ljvi m~PK cwigvc‡K 
GbUªwc e‡j| †hgb, cÖK…wZ‡Z †e‡P _vKvi Rb¨ hZUzKz Aw·‡Rb 
`iKvi Zvi Zzjbvq Kg ev †ewk _vK‡j Avgv‡`i k¦vm-cÖk¦vm wb‡Z 
Kó n‡e| G‡ÿ‡Î †h wek„•Ljv e„w× cv‡e †mwUB GbUªwci gva¨‡g 
wnmve Kiv nq| 

 M  DÏxcK n‡Z cvB, A, B I C we› ỳ‡Z Pv‡R©i cwigvY h_vµ‡g, 
q1 = 2 C, q2 =  2 C Ges q3 = 2 C 
AB = BC = CD = AD = 1 m 

 BD = AB2 + AD2 = (1m)2 + (1m)2 = 2 m 

aªæeK , 
1

40
 = 9  109 Nm2C2 
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GLb, D we› ỳ‡Z wefe V n‡j, 

 V = 
1

40
  

q1

AD + 
1

40
  

q2

BD + 
1

40
  

q3

CD 

  = 
1

40
 



q1

AD + 
q2

BD + 
q3

CD  

  = 9  109 Nm2 C2  



2 C

1 m + 
2 C

2 m
 + 

2 C
1 m  

  = 2.32  1010 V 
AZGe, D we› ỳi wefe 2.32  1010 V| 

 N  GLv‡b, AB = BC = CD = AD = 1 m 

BD = 2 m [M n‡Z] 
GLb, A we› ỳi Avav‡bi Rb¨ D we› ỳ‡Z 
cÖvej¨, 

EA = 
1

40
  

2 C
AD2 

 = 9  109 Nm2 C2  
2 C

(1 m)2 

 = 1.8  1010 NC1 w`K DE eivei 

 E

F
D C

BA  

Avevi, B we› ỳi Avav‡bi Rb¨ D we› ỳ‡Z cÖvej¨, 

 EB = 
1

40
  

2 C
BD2 = 9  109 Nm2C2  

2C

( 2 m)2 

  = 9  109 Nm2C2 w`K DB eivei 
Avevi, C we› ỳi Avav‡bi Rb¨ D we›`y‡Z cÖvej¨ 

 EC  = 
1

40
  

2 C
CD2 = 9  109 Nm2 C2  

2 C
(1 m)2 

  = 1.8  1010 NC1 w`K DF eivei 
GLb, EA I EC Gi ga¨eZx© †KvY 90  Ges jwä E4 n‡j, 
EA = EA

2 + EB
2 + 2EAEB cos 90  

 = (1.8  1010 NC1)2 + (1.8  1010 NC1)2 + 2EA  EB  0 
 EA = 2.55  1010 NC1 w`K BD eivei 
GLb, D we› ỳ‡Z jwä cÖvej¨ n‡e, 
    E = EA  EB 
 = 2.55  1010 NC1  9  109 NC1 
 = 16.5  109 NC1; w`K BD eivei| 

cÖkœ 76  h‡kvi †evW© 2016  cÖkœ 2 

c`v_©weÁvb j¨ve‡iUwi‡Z GKRb QvÎ 0.2 m I 0.3 m e¨vmv‡a©i 
`ywU †MvjK‡K PvwR©Z K‡i, †MvjK `ywUi wefe h_vµ‡g  5 V I 
10 V-G DbœxZ K‡i ci¯úi n‡Z 1 m `~i‡Z¡ ¯’vcb Kij| 
K. Zwo”PvjK kw³i msÁv `vI| 1 
L. cwievnxi wfZi w`‡q Zwor cÖev‡ni d‡j Zvc Drcbœ nq 

†Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki cÖ_g †Mvj‡Ki Pv‡R©i cwigvY wbY©q Ki| 3 
N. †MvjKØ‡qi ms‡hvM mij‡iLvi †Kv_vq cÖve‡j¨i gvb k~b¨ 

n‡e MvwYwZK we‡køl‡Yi gva¨‡g †`LvI| 4 

  76bs cÖ‡kœi DËi   

 cÖwZ GKK Avavb‡K †Kvl m‡gZ †Kv‡bv eZ©bxi GK we› ỳ 
†_‡K m¤ú~Y© eZ©bx Nywi‡q Avevi H we›`y‡Z Avb‡Z †h KvR m¤úbœ 
nq A_©vr †Kvl †h Zwor kw³ mieivn K‡i Zv‡K H †Kv‡li 
Zwo”PvjK kw³ e‡j| 

 Zwor cwievnx‡Z †ek wKQy msL¨K gy³ B‡jKUªb _v‡K| 
cwievnxi ỳB we› ỳi g‡a¨ wefe cv_©K¨ m„wó n‡j gy³ B‡jKUªb¸‡jv 
AvšÍtAvYweK ¯’v‡bi ga¨ w`‡q cwievnxi wb¤œ wefe wewkó we›`y 
†_‡K D”P wefe wewkó e ‘̄i w`‡K Pj‡Z _v‡K d‡j Zwor cÖev‡ni 
m„wó nq| G B‡jKUªb¸‡jv Pjvi mgq cwievnxi cigvYyi mv‡_ 
msN‡l© wjß nq Ges B‡jKUª‡bi ewa©Z MwZkw³ Zv‡c iƒcvšÍwiZ 
nq Ges cwievnxi ZvcgvÎv e„w× cvq, GRb¨ Zwor cÖev‡ni d‡j 
eZ©bx‡Z Zv‡ci D™¢e nq| 

 awi, 1g †Mvj‡Ki PvR©, q1 

DÏxcK n‡Z cvB, 
 1g †Mvj‡Ki wefe, V1 = 5 V 

 1g †Mvj‡Ki e¨vmva©, r1 = 0.2 m 

 aªæeK, 1
40

 = 9  109 Nm2 C2 

Avgiv Rvwb, 

 V1 = 
1

40
  

q1

r1
 

ev, 5 V = 9  109 Nm2C2  
q1

0.2 m 

ev, q1 = 
5 V  0.2 m

9  109 Nm2C2 

  = 1.11  1010C 
AZGe, 1g †Mvj‡Ki PvR© 1.11  1010C| 

 N  GLv‡b, 
 1g †Mvj‡Ki PvR©, q1 = 1.11  1010C (M n‡Z cÖvß) 
 2q †Mvj‡Ki wefe, V2 = 10 V 

 2q †Mvj‡Ki e¨vmva©, r2 = 0.3 m 

GLb wØZxq †Mvj‡Ki PvR© q2 n‡j, 

 V2 = 
1

40
  

q2

r2
 

ev, 10 V = 9  109 Nm2C2  
q2

0.3 m 

ev, q2 = 
10 V  0.3 m

9  109 Nm2C2 

  = 3.33  1010C 
GLb, g‡b Kwi, 1g †MvjK †_‡K x wgUvi ~̀‡i A_©vr wØZxq 
†MvjK †_‡K  (1  x) m `~‡i O we›`y‡Z cÖvej¨ k~b¨ n‡e| 

 O

x m (1  x) m  
GLb, q1 Pv‡R©i Rb¨ O we› ỳ‡Z cÖvej¨, 

 E1 = 
1

40
  

q1

x2 w`K 1g †MvjK †_‡K O Gi w`‡K 

Avevi, q2 Pv‡R©i Rb¨ O we› ỳ‡Z cÖvej¨, 

 E2 = 
1

40
  

q2

(1  x)2 w`K wØZxq †MvjK †_‡K O Gi w`‡K  

GLb E1 = E2 n‡j jwä cÖvej¨ k~b¨ n‡e, 

ev,  1
40

  
q1

x2 = 
1

40
  

q2

(1  x)2 

ev,  q1

x2 = 
q2

(1  x)2 

ev,  (1  x)2

x2  = 
q2

q1
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ev,   
1  x

x

2

 = 
3.33  1010C
1.11  1010C

 = 3 

ev,  1  x
x  = 3     

ev,  x = 
1

1 + 3
 = 0.37 m 

AZGe, †MvjKØ‡qi ms‡hvM †iLvq 1g †MvjK †_‡K 0.37 m `~‡i 
A_©vr wØZxq †MvjK †_‡K (1  0.37)m = 0.63 m ~̀ieZx© we› ỳ‡Z 
Zwor cÖvej¨ k~b¨ n‡e| 

cÖkœ 77  PÆMÖvg †evW© 2016    cÖkœ 2 

e¨envwiK cixÿvq wkÿK cÖwZwU 180 F gv‡bi wZbwU aviK w`‡q 
k¨vgjx‡K Zv‡`i †kÖwY mgev‡qi mv‡_ GKwU 3 V Gi Zwor‡Kvl 
mshy³ K‡i eZ©bx ˆZwi Ki‡Z ej‡jb| †ikgv‡K 3 V Gi wZbwU 
Zwor‡Kvl w`‡q mgvšÍivj mgev‡q Ges mgev‡qi mv‡_ 50  
gv‡bi GKwU †iva hy³ Ki‡Z ej‡jb| wkÿK k¨vgjx‡K c~Y© b¤î 
w`‡jI †ikgv‡K k~b¨ w`‡jb| D‡jøL¨ †ikgv eZ©bxi †gvU Zwor 
cÖevn †c‡qwQj 0.18 A| 
K. civwe ỳ¨r ev WvB-B‡jKwUªK Kx? 1 
L. kv‡›Ui KvR e¨vL¨v Ki| 2 
M. k¨vgjxi eZ©bx‡Z mwÂZ ˆe ỳ¨wZK wefe kw³i cwigvY wbY©q Ki| 3 
N. †ikgv Kx fzj K‡iwQj? mwVK eZ©bx Gu‡K eZ©bxi cÖevngvÎv 

wbY©q Ki| 4 

  77bs cÖ‡kœi DËi   
 K  †h mKj c`v_© we`y¨r cwievnx bq, gy³ B‡jKUªb †bB Ges 
ˆe`y¨wZK kw³‡K mÂq K‡i ivL‡Z cv‡i ZvB civwe ỳ¨r ev WvB-
B‡jKwUªK c`v_©| 

 L  AwaK cwigvY cÖevn wM‡q hv‡Z M¨vjfv‡bvwgUvi ev m~² I 
my‡e`x ˆe ỳ¨wZK hš¿‡K bó Ki‡Z bv cv‡i Zvi Rb¨ h‡š¿i mv‡_ 
mgvšÍiv‡j ¯í̂ gv‡bi †h †iva hy³ Kiv nq ZvB kv›U| kv‡›Ui 
cÖavb KvR n‡jv M¨vjfv‡bvwgUv‡ii we ỳ¨r cÖevn n«vm K‡i G‡K 
AwZ we`y¨rcÖevnRwbZ ÿwZi nvZ †_‡K iÿv Kiv| kv›U‡K 
eZ©bx‡Z mgvšÍiv‡j ms‡hvM †`Iqv nq hv‡Z AwZwi³ cÖevn 
kv‡›Ui ga¨ w`‡q cÖevwnZ n‡Z cv‡i| 

 k¨vgjxi e¨en„Z cÖwZwU avi‡Ki aviKZ¡, C = 180 F Ges 
wefe, V = 3 V 

aviK¸‡jv †kÖwY mgev‡q mshy³ e‡j G‡`i Zzj¨ aviKZ¡, 

 
1
Cs

 = 
1
C + 

1
C + 

1
C 

  = 
1

180 F
 + 

1
180 F

 + 
1

180 F
 = 

1 + 1 + 1
180 F

 = 
3

180 F
 

  Cs = 
180 F

3  = 60 F = 60  106 F 

GLb mwÂZ ˆe ỳ¨wZK wefe kw³, 

 U = 
1
2 CsV

2 

  = 
1
2  60  106 F  (3 V)2 

  = 2.7  104 J 
AZGe, mwÂZ ˆe ỳ¨wZK wefe kw³ 2.7  104 J| 

 N  †ikgv Zwor‡Kvl wZbwU‡K mgvšÍivj mgev‡q ms‡hvM bv w`‡q 
†kÖwY mgev‡q ms‡hvM w`‡qwQj| 
KviY, 3 V Gi wZbwU Zwor †Kvl †kÖwY mgev‡q mshy³ n‡j G‡`i 
wgwjZ Zwo”PvjK kw³ n‡e, E = 3 V  3 = 9 V 

cÖ̀ Ë †iva, R = 50  

G‡ÿ‡Î Zwor cÖevn, I = 
E
R = 

9 V
50  = 0.18 A hv †ikgvi cÖvß Zwor 

cÖevni mgvb| A_©vr †ikgv fzjekZ Zwor‡Kvl 
wZbwU †kÖwY mgev‡q ms‡hvM w`‡qwQj| 
GLb mwVK eZ©bxwU Dc‡i AvuKv n‡j, G‡ÿ‡Î 
mgev‡q Zwo”PvjK kw³ n‡e †h‡Kv‡bv GKwU 
†Kv‡li Zwo”PvjK kw³i mgvb| A_©vr E1 = 3 V 
†iva, R1 = 50   

 

50  

3 V 

3 V 

3 V 

 

GLb cÖevngvÎv, I1 = E1

R1
  [Af¨šÍixY †iva‡K AMÖvn¨ K‡i] 

 = 3 V
50  = 0.06 A 

AZGe, eZ©bxi cÖevngvÎv 0.06 A| 

cÖkœ 78  ivRkvnx †evW© 2015  cÖkœ 3 

wb‡Pi wP‡Î ỳwU aviK †`Iqv Av‡Q : 
 
+20 C 20 C d = 5 mm 

E0 = 2  108 Vm1 

+ 20 C  20 C 
k = 5 

E0 = 2  108 Vm1 

t = 2 mn 

 
 wPÎ-1 wPÎ-2 
K. p UvBc Aa©cwievnx Kv‡K e‡j? 1 
L. Wvqv‡PŠ¤̂K c`v‡_© †PŠ¤̂K †gv‡g›U _v‡K bv †Kb? 2 
M. wPÎ-1 G aviKZ¡ KZ? 3 
N. wPÎ-2 G (k = 5) civ‰e ỳ¨wZK c`v_© ¯’vcb Kiv n‡j 

aviKwUi aviK‡Z¡i wKiƒc cwieZ©b n‡e MvwYwZK hyw³i 
mvnv‡h¨ †`LvI| 4 

  78bs cÖ‡kœi DËi   
 †Kv‡bv weï× Aa©cwievn‡K mvgvb¨ cwigvY wÎ‡hvRx A_©vr 

ch©vq mviwYi Z…Zxq mvwii †gŠj (†hgb, A¨vjywgwbqvg) Ac`ªe¨ 
wn‡m‡e †gkv‡bv n‡j, Zv‡K p-UvBc Aa©cwievnx e‡j|  

 †hme c`v‡_©i †PŠ¤̂K cÖ‡ek¨Zv,  < 1 Ges †PŠ¤K̂ MÖvnxZv k 
FYvZ¥K Zv‡`i‡K Wvqv‡PŠ¤̂K c`v_© e‡j| †hgb, Bi, Sb, Zn, Cu, 

Au, H2O BZ¨vw`| G‡`i‡K †PŠ¤K̂ †ÿ‡Î ’̄vcb Ki‡j Giv 
†PŠ¤̂K‡ÿÎ †_‡K m‡i hvq A_©vr G‡`i‡K kw³kvjx Pz¤K̂ †giæi 
Kv‡Q Avb‡j weKwl©Z nq| ZvB Wvqv‡PŠ¤̂K c`v‡_©i †PŠ¤̂K 
†gv‡g›U _v‡K bv|  

 awi, aviKZ¡, C 
DÏxcK n‡Z (wPÎ-1), 
 cvZØ‡qi ga¨eZ©x ~̀iZ¡, d = 5 mm = 5  103 m 
 ZworcÖvej¨, E0 = 2  108 V m1 

 cvZØ‡qi Avav‡bi cwigvY, Q = 20 C 



 GBPGmwm cixÿvi cÖkœcÎ I DËigvjv 93 

 

cvZØ‡qi g‡a¨ wefe cv_©K¨ V n‡j, 
Avgiv Rvwb, V = E0d 
     = 2  108 V m1  5  103 m 
    = 1  1010 V 

Avevi, C = 
Q
V = 

20 C
1  1010 V

 = 2  1011 F 

AZGe, aviKZ¡ 2  1011 F| 

 N  wPÎ-2 G (k = 5) civ‰e ỳ¨wZK c`v_© ¯’vcb Kiv n‡jv| G 
gva¨‡g †f`b‡hvM¨Zv  n‡j, 
  = 0k 
  = 8.854  1012 C2 N1 m2  5 
  = 4.427  1011 C2 N1 m2 

ÔMÕ †_‡K cvB, aviKZ¡ C = 2  1011 F 

Avevi, cvZØ‡qi †ÿÎdj A n‡j, 

aviKZ¡, C = 
0A

d  

ev, A = 
Cd
0

 

  = 
2  1011 F  5  103 m
8.854  1012 C2 N1 m2 = 1.13  1020 m2 

 wØZxq †ÿ‡Î aviKZ¡, 

 C = 
A
d  = 

4.427  1011 C2 N1 m2  1.13  1020 m2

5  103 m
 

  = 1  1012 F  
  = 5  2  1011 F 
 C = 5C 
A_©vr, (k = 5) civ‰e ỳ¨wZK gva¨g ¯’vcb Ki‡j aviKwUi aviKZ¡ 
e„w× †c‡q 5 ¸Y n‡e| 

cÖkœ 79  h‡kvi †evW© 2015  cÖkœ 1 

wb‡Pi wPÎwU jÿ Ki : 
C

A B
100 C 100 C

10 cm

10 cm

10
 c

m

 
Dc‡ii wP‡Î A I B Dfq we› ỳ‡ZB 100 C PvR© †`Iqv Av‡Q| 
K. AwZ cwievwnZv Kv‡K e‡j? 1 
L. †iv‡ai DòZv mnM ej‡Z Kx eyS? e¨vL¨v Ki| 2 
M. ‘C’ we› ỳi Zwor cÖve‡j¨i gvb wbY©q Ki| 3 
N. ‘C’ we› ỳi Zwor cÖve‡j¨i w`K †Kvb w`‡K n‡e? 

MvwYwZKfv‡e we‡kølY Ki| 4 

  79bs cÖ‡kœi DËi   
 AwZ wb¤œ ZvcgvÎvq wKQy wKQy c`v‡_©i †iva k~‡b¨ †b‡g Av‡m| 

Gme c`v_©‡K ejv nq AwZcwievnx Ges c`v‡_©i G ag©‡K ejv 
nq AwZ cwievwnZv| 

 cÖwZ wWMÖx †mjwmqvm ZvcgvÎv e„w×i Rb¨ GKK †iva m¤úbœ 
†Kv‡bv cwievnxi †iv‡ai †h cwieZ©b nq Zv‡K D³ cwievnxi 

†iv‡ai DòZv mnM e‡j| 0 °C ZvcgvÎvq †Kv‡bv cwievnxi †iva 
R0 Ges  °C ZvcgvÎvq †Kv‡bv cwievnxi †iva R n‡j, 
†iv‡ai DòZv mnM, 

  = 
R  R0

R0. 
 

ev, R = R0 (1 + ) 
DòZv mnM-Gi GKK (0 C)1 ev K1| 
 

 M   F D 
C 

A B 

10 cm 10 cm 

10 cm 
100 C 100 C  

 
 

A we› ỳi Pv‡R©i Rb¨ C 
we›`y‡Z cÖvej¨, 

E1 = 
1

4π0
 . 

q
r2 

GLv‡b, A we›`yi PvR© 
= B we› ỳi PvR© = q = 100 C 

AB = BC = CA = r = 10 cm = 0.10 m 
C we› ỳ‡Z cÖvej¨, E = KZ? 

B we› ỳi Pv‡R©i Rb¨ C we› ỳ‡Z cÖvej¨, 

 E2 = 
1

4π0
 . 

q
r2 

 E1 = E2 

C we› ỳ‡Z jwä cÖvej¨, 
 E = E1

2 + E2
2 + 2E1E2 cos 60° 

  = E1
2 + E1

2 + 2E1
2 


1

2  

  = 3 E1 = 3 . 
1

4π0
 . 

q
r2 

  = 
3  9  109  100

(0.10)2  N C1  

  = 1.56  1014  N C1 

 C we› ỳ‡Z cÖve‡j¨i gvb 1.56  1014  N C1| 

 N  A we›`y‡Z ¯’vwcZ Pv‡R©i Rb¨ E1 Gi w`K CD eivei| B 
we›`y‡Z ¯’vwcZ Pv‡R©i Rb¨ E2 Gi w`K CF eivei| E1 I E2 Gi 
jwä E Gi w`K CDGF mvgvšÍwiK Gi KY© eivei| 

w`K : tan  = 
E2 sin 

E1 + E2 cos  

 = 
E1 sin 

E1 + E1 cos   

 = 
2sin 


2 cos 


2

2cos2 

2

 

 = tan 

2   

 = tan 30°  
  = 30° 

 

F D 

C 

A B 

10 cm 10 cm 

+100 C +100 C 
10 cm 


E1 

60° 

 

G 

 

E1 I E2 Df‡qi mv‡_ jwä cÖvej¨ E, 30° †Kv‡Y AvbZ| 
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Pj Zwor Aa¨vq 03 

 
 

cÖkœ 81  ivRkvnx †evW© 2021    cÖkœ 3 

DÏxc‡Ki eZ©bxwUi cÖevngvÎv wbY©‡qi Rb¨ A¨vwgUv‡ii cvV 
†bIqv n‡jv| cieZ©x‡Z 5  †iv‡ai GKwU cwievnx Zvi‡K B I 
C we› ỳ‡Z hy³ K‡i cybivq A¨vwgUv‡ii cvV †bIqv n‡jv| 

 

A

R3 = 30 

E1 = 2 V

R1 = 10 

R2 = 20 

E2 = 3 V

E3 = 2 V E4 = 3 V
C

B

 
K. wK‡jvIqvU-NÈv Kx? 1 
L. cwievnxi AwZ cwievnxZv e¨vL¨v Ki|  2 
M. cÖ_g †ÿ‡Î eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. †Kvb †ÿ‡Î A¨vwgUv‡ii cvV †ewk n‡e? MvwYwZK we‡køl‡Yi 

gva¨‡g †`LvI|  4 

  81bs cÖ‡kœi DËi   
 K  GK wK‡jvIqvU ÿgZv m¤úbœ †Kv‡bv hš¿ GK NÈv KvR Ki‡j 
†h kw³ e¨q nq, ZvB wK‡jvIqvU-NÈv| 

 L  Avgiv Rvwb, ZvcgvÎv n«v‡mi mv‡_ mv‡_ cwievnxi †iva n«vm 
†c‡Z _v‡K d‡j Gi cwievwnZv e„w× †c‡Z _v‡K| ZvcgvÎv 
Kgv‡Z _vK‡j GKwU wbw`©ó ZvcgvÎvq †Kv‡bv wbw`©ó cwievwni 
†iva k~‡b¨i KvQvKvwQ P‡j Av‡m, ZLb GwU AwZcwievwn‡Z 
cwiYZ nq| BnvB cwievnxi AwZcwievnxZv| 

 M  DÏxc‡Ki eZ©bx‡Z R1 I R2 mgvšÍiv‡j Av‡Q| 
g‡b Kwi, G‡`i Zzj¨‡iva, Rp 

 
1

Rp
 = 

1
R1

 + 
1
R2

 = 
1

10  + 
1

20  = 
3

20  

GLv‡b, 
R1 = 10  
R2 = 20  
R3 = 30  

 Rp = 
20
3   

Rp I R3 †kÖwY‡Z Av‡Q| g‡b Kwi, G‡`i Zzj¨‡iva Rs 

 Rs = Rp + R3 = 
20
3   + 30  = 

110
3   = 36.67  

AZGe, DÏxc‡Ki eZ©bxi cÖ_g †ÿ‡Î Zzj¨‡iva 36.67  
 

 N  cÖ_g †ÿ‡Î : 
GLv‡b, R1 = 10  

 R2 = 20  
 R3 = 30  
 E1 = 2 V 
 E2 = 3 V 
 E3 = 2 V 
 E4 = 3 V 
Zwor cÖevn, I1 = ? 

 
R3 = 30  

E1 = 2 V

R1 = 10  

R2 = 20  

E2 = 3 V

E3 = 2 V E4 = 3 V

A

 

M n‡Z cvB, cÖ_g †ÿ‡Î Zzj¨‡iva, Rs = 
110

3   

E3 I E4 †kÖwY‡Z mshy³| 

g‡b Kwi, G‡`i †gvU Zwo”PvjK kw³, Es1
 

 Es1 
= E3 + E4 = 2 V + 3 V = 5 V 

Ges, E1 I E2 †kÖwY‡Z mshy³| 
G‡`i †gvU Zwo”PvjK kw³, Es2

 n‡j, 
 Es2

 = E1 + E2 = 2 V + 3 V = 5 V 

GLv‡b, Es1
 I Es2

 mgvšÍiv‡j Av‡Q| Avgiv Rvwb, mgvb Zwo”PvjK 
kw³i †Kvl¸‡jv mgvšÍiv‡j _vK‡j †gvU Zwo”PvjK kw³ †h †Kv‡bv 
GKwU †Kv‡li Zwo”PvjK kw³i mgvb nq| 

 Ep = Es1
 = 5 V 

Avgiv Rvwb, I1 = 
Ep

Rs
 = 

5 V
110

3  
 = 

3
22 A 

 cÖ_g †ÿ‡Î A¨vwgUv‡ii cvV 3
22 A n‡e| 

2q †ÿ‡Î : 
GLv‡b, R1 = 10  ; R3 = 30  

 R2 = 20  ; R4 = 5  

1g †ÿÎ n‡Z cvB Ep = 5 V 

Zwor cÖevn, I2 = ? 

 
R3 = 30 

R1 = 10  

R2 = 20  

Ep = 5 V
C

B

A

R4 = 5  

 
R1 I R2 mgvšÍiv‡j Av‡Q| G‡`i Zzj¨‡iva Rp

1
 n‡j, 

 Rp
1
 = 



1

R1
 + 

1
R2

1

  

  = 



1

10  + 
1

20 

1

  = 
20
3   

R3 I R4 mgvšÍiv‡j Av‡Q| G‡`i Zzj¨‡iva Rp2
 n‡j, 

 Rp2
 = 



1

R3
 + 

1
R4

1 

  

= 



1

30  + 
1

5 

1

  = 
30
7   

Rp1
 I Rp2

 †kÖwY‡Z Av‡Q| G‡`i Zzj¨‡iva Rs n‡j, 
 Rs = Rp1

 + Rp2
 

  = 
20
3   + 

30
7   = 

230
21   

 GB †ÿ‡Î †gvU Zwor cÖevn, 

 I2 = 
Ep

Rs
 = 

5 V
230
21  

 = 
21
46 A 

R3 Gi ga¨w`‡q ZworcÖevn Z_v A¨vwgUv‡ii cvV I2 n‡j, 

 I2 = 
R4

R3 + R4
  I2 = 

5 
30  + 5   

21
46 A = 

3
46 A 
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GLb, I1

I2
 = 

3
22 A

3
46 A

 

ev, I1 = 
23
11 I2 

Dc‡ii MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q I1 > I2 
AZGe, DÏxc‡Ki eZ©bx‡Z 2q †ÿÎ A‡cÿv 1g †ÿ‡Î A¨vwgUv‡ii 
cvV †ewk n‡e| 

cÖkœ 82  h‡kvi †evW© 2021    cÖkœ 7 

 

E

R

r

E

r

E

r

R

Er

Er

Er
 

 eZ©bx-K eZ©bx-L 
E = 5 V, r = 0.2 , R = 40  
K. Zwo”PvjK ej Kx? 1 
L. cwievnxi cwievwnZvi Dci ZvcgvÎvi cÖfve e¨vL¨v Ki|  2 
M. ÔKÕ eZ©bx‡Z Zwor cÖevn gvÎv KZ? 3 
N. †Kvb eZ©bx‡Z †ewk kw³ AcPq n‡e, MvwYwZK we‡køl‡Yi 

gva¨‡g e¨vL¨v Ki|  4 

  82bs cÖ‡kœi DËi   
 K  GKK abvZ¥K PvR©‡K eZ©bxi †Kv‡bv GK we›`y †_‡K Drmmn 
m¤ú~Y© eZ©bx Nywi‡q cybivq H we› ỳ‡Z Avb‡Z †h KvR nq ev 
Dr‡mi †h kw³ e¨q nq ZvB Dr‡mi Zwo”PvjK ej| 

 L  ZvcgvÎv evov‡j cwievnxi cwievwnZv n«vm cvq| ZvcgvÎv 
evov‡bvi d‡j cwievnxi gy³ B‡jKUªb¸‡jv D‡ËwRZ nq e‡j 
G‡`i MwZkw³ e„w× cvq| B‡jKUª‡bi MwZkw³ e„w× cvIqvq 
cwievnxi ga¨w`‡q Pjvi mgq B‡jKUªb¸‡jvi msNl© e„w× cvq| 
d‡j cÖevn Pjvi c‡_ evavi m„wó K‡i Ges †iva e„w× K‡i| d‡j 
†iva e„w× cvq A_©vr cwievnxZv n«vm cvq| 

 M  GLv‡b, †Kvl¸‡jv †kÖwY‡Z Av‡Q 
AZGe, 

 Is = 
nE

R + nr 

  = 
3  5 V

40  + 3  0.2  = 0.37 A 

GLv‡b, 
E = 5 V 
r = 0.2  
R = 40  
Zwor cÖevn, Is = ? 
n = 3 

AZGe, DÏxc‡Ki K eZ©bx‡Z ZworcÖevngvÎv 0.37 A 

 N  ÔMÕ n‡Z cvB, K eZ©bxi Zwor cÖevn Is = 0.37 A 

g‡b Kwi, K I L eZ©bx‡Z Af¨šÍixY †iv‡ai d‡j AcPqK…Z 
ÿgZv h_vµ‡g, P1 I P2 

K eZ©bx‡Z AcPqK…Z ÿgZv, 
 P1 = Is

2  nr 
  = (0.37A)2  3  0.2  
  = 0.08214 W 

GLv‡b, 
n = 3 
r = 0.2  
E = 5 V 

L eZ©bxi †ÿ‡Î : 
†Kv‡li mgvšÍivj mgš̂‡qi †ÿ‡Î, 

 Ip = 
E

R + 
r
m

 

  = 
5 V

40  + 
0.2 

3

 

  = 0.125 A 

GLv‡b, 
R = 40  

r = 0.2  
E = 5 V 
Ip = ? 
m = 3 

 L eZ©bx‡Z AcPqK…Z ÿgZv, 

 P2 = Ip
2  3  

1
r   

  = (0.125 A)2  3   
1

0.2     

  = 0.2344 W 

Avgiv Rvwb, H = Pt 

ev, H  P [hLb mgq wbw ©̀ó] 
A_©vr †h eZ©bx‡Z AcPqK…Z ÿgZv hZ †ewk n‡e †m eZ©bx‡Z 
wbw ©̀ó mg‡q †ewk kw³ AcPq n‡e| 
Dc‡ii MvwYwZK we‡køl‡Y †`Lv hv‡”Q P2 > P1 

AZGe, DÏxc‡Ki K A‡cÿv L eZ©bx‡Z †ewk kw³ AcPq n‡e| 

cÖkœ 83  Kzwgjøv †evW© 2021    cÖkœ 3 

 

E = 15 V

30 

30 

20 10 
V

A

S

 
K. Kvk©‡di 1g m~Î wee„Z Ki|  1 
L. ZvcgvÎvi cwieZ©‡b cwievnxi †iv‡ai cwieZ©‡bi KviY 

e¨vL¨v Ki|  2 
M. Pvwe S †Lvjv Ae ’̄vq eZ©bxi †fvëwgUvi (V) Gi cvV wbY©q 

Ki|  3 
N. Pvwe S eÜ K‡i w`‡j A¨vwgUv‡ii cv‡Vi Kxiƒc cwieZ©b 

nq MvwYwZK we‡kølYc~e©K gZvgZ `vI|  4 

  83bs cÖ‡kœi DËi   

 K  Kvk©‡di cÖ_g m~ÎwU n‡jv we ỳ¨r eZ©bxi †Kv‡bv ms‡hvM we› ỳ‡Z 
wgwjZ cÖevn gvÎv¸‡jvi exRMvwYwZK †hvMdj k~b¨| A_©vr, I = 01. 

 L  gy³ B‡jKUªb cÖev‡ni mgq cwievn‡Ki AYy cigvYyi mv‡_ 
msN‡l© wjß nq| G Kvi‡Y cwievn‡Ki †iv‡ai D™¢e N‡U| 
ZvcgvÎv evo‡j cwievn‡Ki AYy cigvYy AwZwi³ kw³ cvq| G‡Z 
Zv‡`i K¤ú‡bi cwigvY †e‡o hvq| d‡j gy³ B‡jKUª‡bi mv‡_ 
G‡`i msNl© e„w× cvq Ges cÖevn Pjvi c‡_ †ewk evavi m„wó nq| 
G‡Z K‡i cwievn‡Ki †iva e„w× cvq| GRb¨B ZvcgvÎvi mv‡_ 
†iv‡ai cwieZ©b N‡U| 
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 M  Pvwe †Lvjv Ae ’̄vq DÏxc‡Ki eZ©bxwU ùvovq, 
 

E = 15 V

30  

30  

20  10  

V

A

I

R1 R2

R3 

R4 

 
Dc‡ii eZ©bx‡Z R3 I R4 †ivaØq mgvšÍiv‡j hy³| myZivs, Zv‡`i 
Zzj¨ †iva Rp n‡j, 

 
1

Rp
 = 

1
R3

 + 
1
R4

 

ev, Rp = 
R3  R4

R3 + R4
 = 

30   30 
30  + 30  

 Rp = 15  

GLv‡b, R1 = 10  

 R2 = 20  
 R3 = 30  
 R4 = 30  
 E = 15 V 

GLb, R1, R2 I Rp †iva¸‡jv †kÖwY‡Z hy³ _vKvq Zv‡`i Zzj¨ †iva, 
 Rs = R1 + R2 + Rp = 10  + 20  + 15  
 Rs = 45  
 eZ©bxi g~j Zwor cÖevn, 

 I = 
E
Rs

 = 
15 V
45  = 

1
3 A 

 R3 I R4 †ivaØ‡qi ỳB cÖv‡šÍ wefe cv_©K¨ Z_v †fvëwgUv‡ii cvV, 

 V = IRp = 
1
3 A  15  = 5 V 

AZGe, Pvwe S †Lvjv Ae¯’vq DÏxc‡Ki eZ©bxwUi †fvëwgUvi Gi 
cvV 5 V 

 N  ÔMÕ n‡Z cvB, Pvwe S †Lvjv Ae¯’vq DÏxc‡Ki eZ©bxi g~j 

cÖevn, I = 
1
3 A 

myZivs, Pvwe †Lvjv Ae ’̄vq A¨vwgUv‡ii cvV, I = 
1
3 A 

GLb, Pvwe S eÜ K‡i w`‡j DÏxc‡Ki eZ©bxwU ùvovq, 

 

E 

R3

R1

V

A
S

R4

R2

 
Pvwe S eÜ K‡i †`Iqvq R3 I R4 †ivaØ‡qi ỳB cÖvšÍ mshy³ n‡q 
†M‡Q| d‡j m¤ú~Y© cÖevnB S Gi ga¨w`‡q cÖevwnZ n‡e| Gi d‡j 
eZ©bxwUi cÖK…Z iƒc ùvovq, 
GLv‡b, R1 = 10  

 R2 = 20  
 E = 15 V 
GLb, R1 I R2 †kÖwY‡Z hy³| myZivs, 
G‡ÿ‡Î eZ©bxi Zzj¨‡iva, 
 Rs = R1 + R2  

 

E 

R1

A S

R2
I

 

  = 10  + 20  = 30  
G‡ÿ‡Î eZ©bxi g~j cÖevn Z_v A¨vwgUv‡ii cvV, 

 I = 
E

Rs
 = 

15 V
30  = 

1
2 A 

†`Lv hv‡”Q, I > I 

 Zwor cÖev‡ni cwieZ©b, 

 I = I  I = 



1

2  
1
3  A 

  = 
3  2

6  A 

  = 
1
6 A ev 0.167 A 

AZGe, DÏxc‡Ki eZ©bx‡Z Pvwe S eÜ K‡i w`‡j A¨vwgUv‡ii cvV 
1
6 A ev 0.167 A e„w× cv‡e| 

cÖkœ 84  PÆMÖvg †evW© 2021    cÖkœ 7 

wP‡Î GKwU A¨vwgUvi eZ©bx 
†`Lv‡bv n‡jv hvi cvjøv  ~ 

10 A ch©šÍ| iwng †ewk 
Zwor cÖevn cwigv‡ci Rb¨ 
A¨vwgUv‡ii cvjøv 10 ¸Y 
e„w× Ki‡Z PvBj| 

 

 20  

I = 8A 

G

S = 1   

K. M¨vwjjxq iƒcvšÍi Kx? 1 
L. eZ©bx‡Z Zvc Drc‡bœi †ÿ‡Î we ỳ¨r cÖev‡ni †Kv‡bv cÖfve 

Av‡Q wK? e¨vL¨v Ki|  2 
M. M¨vjfv‡bvwgUv‡ii ga¨w`‡q cÖevwnZ Zwor cÖevn wbY©q Ki| 3 
N. eZ©bxi Kx ai‡bi cwieZ©b mvab Ki‡j iwn‡gi AvKv•ÿv 

c~iY n‡e we‡kølYmn Dc ’̄vcb Ki| 4 

  84bs cÖ‡kœi DËi   
 K  wPivqZ c`v_©weÁv‡bi †hme mgxKiY ci¯ú‡ii mv‡c‡ÿ 
aªæe‡e‡M MwZkxj ỳwU cÖm½ KvVv‡gvi mgq I ’̄vbv‡¼i g‡a¨ 
m¤úK© ¯’vcb K‡i Zv‡`i M¨vwjjxq iƒcvšÍi ejv nq| 

 L  †Kv‡bv cwievnxi ỳB cÖv‡šÍ wefe cv_©K¨ _vK‡j cwievnxi 
wfZi w`‡q Zwor cÖevwnZ nq| Zwor cÖev‡ni mgq B‡jKUªb 
MwZkxj n‡j AYy cigvYyi mv‡_ msNl© jv‡M d‡j B‡jKUª‡bi MwZ 
evav cÖvß nq| GB evav AwZµg K‡i hvIqvi mgq B‡jKUªb wKQz 
kw³ nvivq| GB nviv‡bv kw³ cwievnx‡Z Zvc kw³ wn‡m‡e 
Avwef©ve nq| AZGe ejv hvq, eZ©bx cwievnx mgš̂‡q MwVZ 
nIqvq G‡Z Zvc Drc‡bœi †ÿ‡Î we ỳ¨r cÖev‡ni cÖfve i‡q‡Q| 

 M  GLv‡b, 
 M¨vjfv‡bvwgUv‡ii †iva, G = 20  
 kvÈ †iva, S = 1  

 eZ©bxi g~j Zwor cÖevn, I = 8 A 

M¨vjfv‡bvwgUvi I kvÈ †iv‡ai Zzj¨ †iva Rp n‡j, 

 1
Rp

 = 
1
G + 

1
S 

ev, Rp = 
G  S
G + S = 

20   1 
20  + 1  

 Rp = 
20
21 

 eZ©bxi wefe, 

 V = IRp = 8 A  
20
21  = 

160
21  V 
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M¨vjfv‡bvwgUvi I kvÈ †ivawU mgvšÍiv‡j mwbœ‡ewkZ nIqvq 
M¨vjfv‡bvwgUvi wefe I eZ©bxi g~j wefe GKB| 
 M¨vjfv‡bvwgUv‡ii ga¨w`‡q cÖevwnZ ZworcÖevn, 

 IG = 
V
G = 





160

21  V

20   = 
8

21 A ev 0.38 A 

 N  GLv‡b, we`¨gvb kvÈ, S = 1  

 A¨vwgUv‡ii m‡e©v”P ZworcÖevn, IA = 10 A 
 cvjøv, n = 10 

 A¨vwgUv‡ii †iva, r = 20  

 
I 

A

S 

IA

 
awi, A¨vwgUv‡ii †iva r Ges Gi cvjøv e„w×i Rb¨ Gi mv‡_ hy³ 
kv‡Èi †iva S| 
Avgiv Rvwb, 

 S = 
r

n  1
 = 

r
10  1

 = 
1
9  r = 

1
9  20  

 S = 2.22  

kvÈ †iv‡ai cwieZ©b,  S = S  S = 2.22   1  = 1.22  

AZGe, DÏxc‡Ki kvÈwUi †iv‡ai gvb 1.22  evwo‡q 2.22  
Kiv n‡j iwn‡gi AvKv•ÿv c~iY n‡e| 

cÖkœ 85  wm‡jU †evW© 2021    cÖkœ 4 

 

E = 10 V

R2 = 150 

R3 = 100 

R1 =40 

+ 

i i

 
wP‡Î GKwU ˆe ỳ¨wZK eZ©bx †`Lv‡bv n‡jv|  
K. Zv‡ci hvwš¿K mgZv ej‡Z Kx eyS? 1 
L. kv›U †iv‡ai gvb Kg nq †Kb? e¨vL¨v Ki| 2 
M. eZ©bxi cÖevngvÎv (i) wbY©q Ki| 3 
N. †Kvb †ivawU AcmviY Ki‡j eZ©bxi cÖevngvÎv me©wb¤œ n‡e? 

MvwYwZK we‡kølYmn gZvgZ `vI|  4 

  85bs cÖ‡kœi DËi   
 K  wfbœ ZvcgvÎvi ỳwU e¯‘ ci¯úi Zvcxq ms¯ú‡k© Avmvi ci 
hLb mgZvcgvÎvq DcbxZ nq ZLb H Ae ’̄vB n‡jv Zv‡ci 
hvwš¿K mgZv| 

 L  AwaK cwigvY cÖevn wM‡q hv‡Z M¨vjfv‡bvwgUvi ev m~² I 
my‡e`x ˆe ỳ¨wZK hš¿‡K bó Ki‡Z bv cv‡i Zvi Rb¨ h‡š¿i 
mv‡_ mgvšÍiv‡j ¯í̂ gv‡bi †h †iva hy³ Kiv nq ZvB kv›U| 
kv‡›Ui cÖavb KvR n‡jv M¨vjfv‡bvwgUv‡ii we ỳ¨r cÖevn n«vm K‡i 
G‡K AwZ we ỳ¨rcÖevnRwbZ ÿwZi nvZ †_‡K iÿv Kiv| 

M¨vjfv‡bvwgUv‡ii mgvšÍiv‡j hy³ kv‡›Ui †iv‡ai gvb hZ Kg n‡e 
kv‡›Ui ga¨ w`‡q ZZ †ewk Zwor cÖevwnZ n‡e| ZvB AwZwi³ 
cÖevn hv‡Z Lye mn‡RB kv‡›Ui ga¨ w`‡q P‡j †h‡Z cv‡i †mRb¨ 
kv›U †iv‡ai gvb Kg nq| 

 M  DÏxc‡Ki eZ©bx‡Z R2 I R3 mgvšÍiv‡j Av‡Q| 
G‡`i Zzj¨‡iva Rp n‡j, 

 Rp = 



1

R2
 + 

1
R3

1
 

  = 



1

150  + 
1

100 

1

 = 60  

GLv‡b, R1 = 40  
 R2 = 150  
 R3 = 100  
 E = 10 V 
eZ©bxi cÖevn, I = ? 

Rp I R1 †kÖYx‡Z AvQ| G‡`i Zzj¨‡iva Rs n‡j, 
 Rs = Rp + R1 = 60  + 40  = 100  

 eZ©bxi cÖevn gvÎv, I = 
E
Rs

 = 
10 V

100  = 0.1 A 

AZGe, DÏxc‡Ki eZ©bxi cÖevngvÎv 0.1 A 

 N  GLv‡b, R1 = 40 ; R3 = 100  

 R2 = 150 ; E = 10 V 
R1 †iva AcmviY Ki‡j eZ©bxwU GKwU †Lvjv eZ©bx‡Z cwiYZ 
n‡e| G‡ÿ‡Î Gi ga¨w`‡q †Kv‡bv Zwor cÖevwnZ n‡e bv| d‡j 
eZ©bxi †iva Rp n‡j, 

 Rp =  + 



1

R2
 + 

1
R3

1

  

  =  +  
1

150  + 
1

100 

1

 

  =  

 cÖevngvÎv, 

 I1 = 
E
Rp

 = 
10 V
  = 0 A 

 

+  

E = 10 V 

R3 = 100  

R2 = 150  

 

R2 †iva AcmviY Ki‡j R1 I R3 †kÖwY‡Z mshy³ n‡e 
R1 I R3 Gi Zzj¨‡iva Rs1

 n‡j, 
 Rs1

 = R1 + R3 

  = 40  + 100  
  = 140  

 eZ©bxi cÖevngvÎv, 

 I2 = 
E

Rs1
 = 

10 V
140  

  = 0.07143 A 

 

+ 

E = 10 V

R1 = 40 

R3 = 100 

 

Avevi, R3 †iva AcmviY Ki‡j R1 I R2 †kÖwY‡Z mshy³ n‡e, 
R1 I R2 Gi Zzj¨‡iva Rs2

 n‡j, 
 Rs2

 = R1 + R2 

  = 40  + 150  
  = 190  
R1 I R2 Gi Zzj¨‡iva Rs2

 n‡j, 
 Rs2

 = R1 + R2 

  = 40  + 150  
  = 190  

 

+ 

E = 10 V

R1 = 40  R2 = 150 

 

 eZ©bxi cÖevngvÎv, I3 = 
E

Rs2
 = 

10 V
190  = 0.053 A 

Dc‡ii MvwYwZK we‡køl‡Y †`Lv hv‡”Q I2 > I3 > I1 

AZGe, DÏxc‡Ki eZ©bxi R1 †ivawU AcmviY Ki‡j eZ©bxi 
cÖevngvÎv me©wb¤œ n‡e| 
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cÖkœ 86  ewikvj †evW© 2021    cÖkœ 4 

Dcgv Zvi evmvq GKwU ˆe ỳ¨wZK †KZjx‡Z 2 litre cvwb Mig 
Ki‡Z w`j| 1500 W Gi †KZwjwU 220 V mieivn jvB‡bi mv‡_ 
hy³ wQj| †m †`Lj 07 min ci cvwb dzU‡Q| [cvwbi Av‡cwÿK 
Zvc = 4200 J kg1 K1] 
K. wgUvi weªR Kx? 1 
L. †Kv‡bv cwievnxi †iva 1  ej‡Z Kx eySvq? 2 
M. Drcbœ Zv‡ci cwigvY K¨vjwi GK‡K wbY©q Ki| 3 
N. Dc‡iv³ Z_¨ †_‡K H w`‡bi Kÿ ZvcgvÎv wbY©q Kiv hv‡e 

wK-bv? MvwYwZK we‡køl‡Yi gva¨‡g †`LvI| 4 

  86bs cÖ‡kœi DËi   
 K  1 m ˆ`‡N©̈ i GKwU Zvgvi Zvi e¨enviKvix †h hš¿ ûBU‡÷vb 
eªxR bxwZi Ici cÖwZwôZ hv g~jZ †iva cwigv‡c e¨envi Kiv nq 
ZvB wgUvi weªR| 

 L  †Kv‡bv cwievnxi †iva 1  ej‡Z eySvq H cwievnxi ỳB 
cÖv‡šÍ 1 V wefe cv_©K¨ cÖ‡qvM Ki‡j cwievnxwU‡Z 1 A Zwor 
cÖev‡ni m„wó n‡e| 

  1  = 
1 V
1 A = 1 VA1. 

 

 M  GLv‡b, †KUwji ÿgZv, P = 1500 W 

 mgq, t = 7 min = 7  60 s = 420 s 

 Drcbœ Zvc, H = ? 

 Rvbv Av‡Q, I cal = 4.2 J 

Avgiv Rvwb, H = Pt = 1500 W  420 s 

 = 6.3  105 J = 
6.3  105

4.2  cal = 150000 cal 

AZGe, DÏxc‡Ki †KZwj‡Z Drcbœ Zvc K¨vjwi GK‡K 150000 cal n‡e| 

 N  GLv‡b, cvwbi Av‡cwÿK Zvc, s = 4200 J kg1 K1 

 mgq, t = 7 min = 7  60 s = 420 s 

 †KZwji ÿgZv, P = 1500 W  

 cvwbi AvqZb, V = 2 L = 2  103 m3 

 cvwbi NbZ¡,  = 1000 kg m3  

 Avw` ZvcgvÎv, 1 = ? 

 P‚ovšÍ ZvcgvÎv, 2 = 100 C 

[ cvwb 100 C ZvcgvÎvq dzU‡Z ïiæ K‡i] 
awi, cvwbi fi, m 

Avgiv Rvwb, m = V = 1000 kgm3  2  103 m3 = 2 kg 

Avgiv Rvwb, H = ms   
ev, Pt = ms   

ev,   = 
Pt
ms 

ev, 2  1 = 
1500 W  420 s

2 kg  4200 J kg1 

ev, 100 C  1 = 75 C 

 1 = 100 C  75 C = 25 C 
A_©vr KÿZvcgvÎv 25 C 
AZGe, DÏxc‡Ki H w`b KÿZvcgvÎv wbY©q m¤¢e Ges H w`‡bi 
KÿZvcgvÎv 25 C wQj| 

cÖkœ 87  w`bvRcyi †evW© 2021    cÖkœ 5 

 

20 

A C

B

D

+

10 8 

15 


 

wP‡Î Af¨šÍixY †iva, r = 2 ; Zwo”PvjK kw³, E = 8 V 

K. Av‡cwÿK †iva Kv‡K e‡j? 1 
L. ûBU‡÷vb weª‡Ri fvimvg¨ Ae¯’v e¨vL¨v Ki|  2 
M. M¨vjfv‡bvwgUvi wew”Qbœ Ae ’̄vq eZ©bxi Zwor cÖevn wbY©q 

Ki| 3 
N. m‡e©v”P †iv‡ai mv‡_ KZ gv‡bi †iva Kxfv‡e hy³ Ki‡j 

weªRwU fvimvg¨ Ae ’̄vq DcbxZ n‡e Zv MvwYwZK we‡køl‡Yi 
gva¨‡g gZvgZ `vI|  4 

  87bs cÖ‡kœi DËi   
 K  GKK ˆ`N©̈  I GKK cȪ ’‡”Q‡`i †ÿÎdj wewkó †Kv‡bv 
cwievnxi †iva‡K Av‡cwÿK †iva e‡j| 
 

 L  hLb, ûBU‡÷vb weª‡Ri B I D 
we›`yi wefe mgvb nq A_©vr VB = VD 

nq ZLb M¨vjfv‡bvwgUv‡ii ga¨ w`‡q 
†Kv‡bv Zwor cÖevwnZ nq bv| d‡j 
M¨vjfv‡bvwgUv‡ii KuvUv †Kv‡bv we‡ÿc 
†`q bv| GB Ae ’̄v‡K ûBU‡÷vb weª‡Ri 
fvimvg¨ Ae¯’v ev wb¯ú›` Ae¯’v e‡j| 

 

C

D

G

(K)

P Q

SR

A

B

 

ûBU‡÷vb weª‡Ri fvimvg¨ Ae ’̄vq P
Q = 

R
S nq| d‡j GB Ae¯’vq 

ûBU‡÷vb weª‡Ri †h‡Kv‡bv wZbwU evûi †iva Rvbv _vK‡j PZz_© 
evûi ARvbv †iva Rvbv hvq| 

 M  GLv‡b, P = 8  R = 15  

 Q = 10  S = 20  
 Af¨šÍixY †iva, r = 2  

 Zwo”PvjK kw³, E = 8 V 

M¨vjfv‡bvwgUvi wew”Qbœ Ae ’̄vq eZ©bxi Zwor cÖevn, I = ? 

GLv‡b, P I Q †kÖwY‡Z Av‡Q| G‡`i 
Zzj¨‡iva, Rs1

 n‡j, 
 Rs1

 = 8  + 10  = 18  

R I S †kÖwY‡Z Av‡Q| G‡`i Zzj¨‡iva 
Rs2

 n‡j, 
Rs2

 = R + S = 15  + 20  = 35  

Rs1
 I Rs2

 mgvšÍiv‡j Av‡Q| G‡`i 
Zzj¨‡iva Rp n‡j, 

 

20 
I 

+

10 8 

15 


 

 Rp = 



1

Rs1
 + 

1
Rs2

1

 

  =  
1

18  + 
1

35 

1

  = 11.887  
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Avgiv Rvwb, I = 
E

Rp + r 

 = 
8V

11.887  + 2  

 = 0.576 A 

AZGe, DÏxc‡Ki eZ©bxi M¨vjfv‡bvwgUvi wew”Qbœ Ae¯’vq g~j 
cÖevn, 0.576 A 

 N  g‡b Kwi, DÏxc‡Ki weªRwU GKwU ûBU‡÷vb weªR| 
Avgiv Rvwb, ûBU‡÷vb weª‡Ri fvimv‡g¨i kZ©, 

 P
Q = 

R
S 

ev, 8 
10  = 

15 
S  

ev, S = 
10   15 

8   = 18.75  

GLv‡b, 
P = 8  
Q = 10  
R = 15  

m‡e©v”P †iva, S1 = 20  

A_©vr, S < S1 

awi, S2 gv‡bi †iva S1 Gi mv‡_ mgvšÍiv‡j hy³ Ki‡j Zzj¨‡iva 
S nq| 

 
1
S = 

1
S1

 + 
1
S2

 

ev, 1
S2

 = 
1
S  

1
S1

 = 
1

18.75   
1

20  

ev, S2 = 300  

AZGe, DÏxc‡Ki weªRwUi m‡e©v”P gv‡bi †iv‡ai mv‡_ 300  gv‡bi 
†iva mgvšÍiv‡j hy³ Ki‡j weªRwU fvimvg¨ Ae ’̄vq DcbxZ n‡e| 

cÖkœ 88  gqgbwmsn †evW© 2021    cÖkœ 4 

wPÎ ỳwU ch©‡eÿY Ki Ges cÖkœ̧ ‡jvi DËi `vI : 
 I2

8 V
12 V

3  2 

I1

I2 I1

4  1 
A

B

3 5 10 A

5  9 

6  6  5 

I

 

 wPÎ-1 wPÎ-2 
K. kv›U Kx? 1 
L. D”P gv‡bi †iva cwigv‡c ûBU‡÷vb weªR e¨envi Kiv nq 

wK? e¨vL¨v Ki| 2 
M. wPÎ-1 n‡Z A I B Gi ỳÕcÖv‡šÍ wefe cv_©K¨ wbY©q Ki|  3 
N. wPÎ-2 G I1 bvwK I2 eo gv‡bi n‡e? Kvk©‡di m~‡Îi 

mvnv‡h¨ MvwYwZK gZvgZ `vI| 4 

  88bs cÖ‡kœi DËi   
 K  m~² I my‡e`x ˆe ỳ¨wZK h‡š¿i ga¨ w`‡q hv‡Z D”P gvÎvi 
we ỳ¨r cÖevwnZ n‡q hš¿wU weKj Ki‡Z bv cv‡i †mRb¨ weKí c‡_ 
AwZwi³ we ỳ¨r cvVv‡bvi wbwg‡Ë h‡š¿i mv‡_ mgvšÍivj mgev‡q 
cÖ‡qvRbxq wb¤œgv‡bi †h †iva mshy³ Kiv nq ZvB kv›U| 

 L  D”Pgv‡bi †iva cwigvc Ki‡Z †M‡j ZworcÖevn Lye Kg 
nq| d‡j M¨vjfv‡bvwgUvi‡K Lye m~² n‡Z nq| bv n‡j 
M¨vjfv‡bvwgUvi we‡ÿc w`‡e bv hw`I Gi ga¨w`‡q Lye m~² Zwor 

cÖevwnZ n‡e A_©vr ûBU‡÷vb weªRwU fvimvg¨nxb _vK‡jI 
M¨vjfv‡bvwgUviwU k~b¨ ZworcÖevn †`Lv‡e| d‡j GB Ae¯’vq †h 
†iva cwigvc Kiv n‡e Zv mwVK n‡e bv| ZvB D”Pgv‡bi †iva 
cwigv‡c ûBU‡÷vb weªR e¨envi Kiv nq bv| 

 M  DÏxcK Abymv‡i wPÎ-1 Gi eZ©bxwU, 
 
A

B

3 5 10 A

5  9 

6  6 

A

B

5 

10 A

5 

6  18  

R1

R2 

R3 R4

 
 wPÎ-1 Gi eZ©bx wPÎ-1 Gi mgZzj¨ eZ©bx 
Dc‡iv³ eZ©bx‡Z R3 I R4 
†ivaØq mgvšÍiv‡j hy³|  
awi, Zv‡`i Zzj¨‡iva Rp 

 
1

Rp
 = 

1
R3

 + 
1

R4
 

GLv‡b, ZworcÖevn, I = 10 A 
 R1 = 5  
 R2 = 5  
 R3 = 6  
 R4 = 18  

  = 
R3  R4

R3 + R4
 = 

6   18 
6  + 18   = 4.5  

GLvb, R1, Rp I R2 †iva wZbwU †kÖwY‡Z hy³|  
myZivs, G‡`i Zzj¨‡iva, 
 Rs = R1 + Rp + R2 

  = 5  + 4.5  + 5  
  = 14.5  

 wPÎ-1 Gi A I B we› ỳi wefe cv_©K¨, 
 VAB = IRs 

  = 10 A  14.5  
  = 145 V 

 N  DÏxcK Abymv‡i wPÎ-2 Gi eZ©bxwU, 
 I2

8 V12 V

3  2 

I1

I2 I1

4  1 

Loop2

I

E2

Loop1

R4R1

R3 R5

B

A

R2 5 
E1

 
1g e× eZ©bx‡Z Kvk©‡di 2q m~Î cÖ‡qvM 
K‡i cvB, 

GLv‡b, R1 = 4  

 R2 = 5  
 R3 = 3  
 R4 = 1  
 R5 = 2  
 E1 = 12 V 
 E2 = 8 V 

A Rsk‡b Kvk©‡di 1g 
m~Îvbymv‡i, I = I1 + I2 

 R1I2 + R2I + R3I2  E1 = 0 

ev, R1I2 + R2 (I1 + I2) + R3I2 = E1 

ev, R2I1 + (R1 + R2 + R3) I2 = E1 

ev, 5  I1 + (4 + 5 + 3)  I2 = 12 V 

ev, 5 I1 + 12 I2 = 12 A .......................... (i) 

GLb, 2q e× eZ©bx‡Z Kvk©‡di 2q m~Î cÖ‡qvM K‡i 
  I1 R4 + E2  I1R5  I R2 = 0 

ev, E2 = I1R4 + I1R5 + IR2 

ev, I1R4 + I1R5 + (I1 + I2)R2 = E2 

ev, I1 (R4 + R5 + R2) + I2R2 = E2 
ev, I1 (1 + 2 + 5)  + 5  I2 = 8 V 

ev, 8 I1 + 5 I2 = 8 A ........................... (ii) 
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(i) I (ii) bs mgxKiY mgvavb K‡i 
 I1 = 0.51 A Ges  
 I2 = 0.79 A 

GLv‡b, I2 > I1 

AZGe, wPÎ-2 G I2, I1 A‡cÿv eo gv‡bi n‡e| 

cÖkœ 89  ewikvj †evW© 2019  cÖkœ 2 

wPÎwU jÿ Ki : 
 

Q = 100  P = 150  

R = 20 S = 10 

G 

IG 

A C 

B 

D 

E = 10 V 

I1 

I2 

I1IG 

I2+IG 

 
K. Zwor wØ‡giæ Kv‡K e‡j? 1 
L. PvwR©Z mgvšÍivj cvZavi‡Ki evwn‡i Zwor‡ÿÎ _v‡K bv 

e¨vL¨v Ki| 2 
M. Q †iv‡ai mv‡_ KZ gv‡bi †iva Kxfv‡e hy³ Ki‡j eªxRwU 

mvg¨ve ’̄v jvf Ki‡e? 3 
N. eªx‡Ri mvg¨ve ’̄vq ABC Ges ADC As‡ki cÖevngvÎvi 

AbycvZ Ges †iv‡ai Abycv‡Zi g‡a¨ m¤úK© †Kgb n‡e? 
MvwYwZK we‡køl‡Yi mvnv‡h¨ gZvgZ `vI| 4 

  89bs cÖ‡kœi DËi   
 K  GK †Rvov mgvb I wecixZ we›`y Avavb Aí `~i‡Z¡ Aew¯’Z 
_vK‡j Zv‡K Zwor wØ‡giæ e‡j| 

 L  mgvšÍivj cvZ avi‡Ki evB‡i †Kv‡bv we› ỳ‡Z Zwor †ÿ‡Îi 

gvb h_vµ‡g E1 = 


20
 Ges E2 =  


20

 n‡e| Giv ci¯úi 

wecixZ w`‡K wµqv Kivq jwä k~b¨ n‡e| A_©vr mgvšÍivj 
cvZavi‡Ki evB‡i †Kv‡bv we› ỳ‡Z Zwor †ÿÎ _v‡K bv| 
 M  GLv‡b, P = 150  Q = 100  

 R = 20  S = 10  
eªxRwUi mvg¨ve¯’vq, 

 P
Q = 

R
S 

ev, Q = 
S
R  P = 

10
20  150  

 Q = 75  

  Q < Q, myZivs mvg¨ve ’̄v cÖwZôvi Rb¨ Q †iv‡ai mv‡_ 
mgvšÍiv‡j GKwU wbw`©ó gv‡bi †iva hy³ Ki‡Z n‡e hv‡Z Zvi 
Ges Q †iv‡ai Zzj¨‡iva Q nq| 
awi, †mB †ivawU x | 

 
1
x + 

1
Q = 

1
Q 

ev, 1
x = 

1
Q  

1
Q = 

1
75  

1
100  

ev, x = 
75  100
100  75

   = 300  

AZGe, Q †iv‡ai mv‡_ 300  †iva mgvšÍiv‡j hy³ Ki‡j eªxRwU 
mvg¨ve ’̄vq _vK‡e| 

 N  ÔMÕ n‡Z cvB, mvg¨ve ’̄vq eªxRwUi 2q evû‡Z †iv‡ai gvb 
75  _vKv cÖ‡qvRb| 
GLb mvg¨ve ’̄vq IG = 0 
myZivs mvg¨ve ’̄vq eªxRwU‡Z 
Kvk©‡di 2q m~Î cÖ‡qvM Ki‡j 
mgxKiYwU ùvovq, 
 150 I1 + 75 I1  10 I2 

 20 I2 = 0 

ev, 225 I1  30 I2 = 0 

ev, I1

I2
 = 

30
225 

 
75  150  

20  10  

G 

IG 

A C 

B 

D 

I1 

I2 

I1 

I2 

 

 
I1

I2
 = 

2
15 

GLb ABC I ADC As‡ki †iv‡ai AbycvZ, 

 RABC

RADC
 = 

225
30  = 

15
2  

†`Lv hv‡”Q, IABC

IADC
 = 

I1

I2
 = 

2
15 = 

RADC

RABC
 

AZGe, eªxRwUi mvg¨ve¯’vq ABC I ADC As‡ki cÖevngvÎvi 
AbycvZ GB ỳB As‡ki †iv‡ai Abycv‡Zi e¨¯ÍvbycvwZK| 

cÖkœ 90  h‡kvi †evW© 2017  cÖkœ 8 

wb‡Pi wPÎwU jÿ Ki Ges cÖkœ̧ ‡jvi DËi `vI : 
 

E = 15 V 

R3 = 10 

I 

+  

R2 = 10 

R1 = 10 

R4 = 10 

A 
AÅvwgUvGii cvÍÏv 

(0  5A) 

 
K. kv›U Kx? 1 
L. A¨vjywgwbqvg †iv‡ai ¸Yv¼ 3.9  103 (C)1 ej‡Z Kx 

†evSvq? 2 
M. DÏxc‡Ki eZ©bxi †gvU Zwor cÖevn wbY©q Ki| 3 
N. hw` E Gi gvb cwiewZ©Z n‡q 100 V nq Z‡e Zwor cÖevn 

gvcvi Rb¨ Kx e¨e ’̄v MÖnY Ki‡Z n‡e? MvwYwZK e¨vL¨v 
`vI| 4 

  90bs cÖ‡kœi DËi   
 K  m~ÿ¥ I my‡e`x ˆe ỳ¨wZK h‡š¿i ga¨ w`‡q hv‡Z D”P gvÎvi 
we ỳ¨r cÖevwnZ n‡q hš¿wU weKj Ki‡Z bv cv‡i †mRb¨ weKí c‡_ 
AwZwi³ we ỳ¨r cvVv‡bvi wbwg‡Ë h‡š¿i mv‡_ mgvšÍivj mgev‡q 
cÖ‡qvRbxq wb¤œgv‡bi †h †iva mshy³ Kiv nq ZvB kv›U| 

 L  A¨vjywgwbqv‡gi †iv‡ai ZvcgvÎv ¸Yv¼ 3.9  103 (C)1 
ej‡Z eySvq †h 1  †ivawewkó †Kv‡bv A¨vjywgwbqvg cwievnxi 
ZvcgvÎv 1 C e„w× †c‡j Gi †iva 3.9  103  e„w× cv‡e| 
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 M  GLv‡b, †iva, R1 = 10 ; R2 = 10 ; R3 = 10 ; R4 = 10  

Zwo”PvjK kw³ E = 15 V 

GLv‡b, R1, R2 I R3 mgvšÍivj mgev‡q mshy³ e‡j G`‡i Zzj¨ †iva, 

 1
Rp

 = 
1

R1
 + 

1
R2

 + 
1
R3

 

  = 
1

10  + 
1

10  + 
1

10  

  = 
1 + 1 + 1

10   

 Rp = 
10
3   

Avevi, Rp I R4 †kÖwY mgev‡q mshy³ e‡j eZ©bxi Zzj¨‡iva, 

 R = Rp + R4 = 



10

3  + 10   = 
40
3   

 eZ©bxi †gvU cÖevn, I = 
E
R = 

15 V
40
3  

 = 1.125 A 

AZGe, eZ©bxi †gvU Zwor cÖevn 1.125 A 

 N  GLv‡b, cwiewZ©Z eZ©bxi Zwo”PvjK kw³, E = 100 V 

eZ©bxi Zzj¨‡iva, R = 
40
3   [M †_‡K cÖvß] 

 eZ©bxi cÖevngvÎv n‡e, I = 
E
R = 

100 V
40
3  

 = 7.5 A 

GLv‡b, A¨vwgUv‡ii cvjøv (0  5 A) nIqvq Gi mvnv‡h¨ 5 A Gi 
†ewk Zwor cÖevn gvc‡Z n‡j A¨vwgUv‡ii cvjøv e„w× Ki‡Z n‡e| 
G‡ÿ‡Î 7.5 A Zwor cÖevn gvcvi Rb¨ cvjøv (0  10 A) Ki‡Z 
n‡e| 
A_©vr cvjøv wØ¸Y Ki‡Z n‡e A¨vwgUv‡ii †iva R Ges mgvšÍiv‡j 
S kv›U hy³ Kiv n‡j, 

 S = 
R

n  1
 = 

R
2  1

 = R 

A_©vr G‡ÿ‡Î A¨vwgUv‡ii †iv‡ai mgvb gv‡bi †iva kv›U wn‡m‡e 
e¨envi Ki‡Z n‡e| 

cÖkœ 91  PÆMÖvg †evW© 2017    cÖkœ 3 

wb‡Pi eZ©bxØq jÿ Ki : 

 

E1 

100 

P 

100 

+  

E2 

Q 

+  

100 

100 

 
P I Q ỳwU eZ©bx hvi cÖ‡Z¨KwU‡Z †ivahy³ Zv‡ii ˆ`N©¨ 0.5 m Ges 
e¨vmva© 0.2 cm| eZ©bx ỳwU‡Z GKB mgq a‡i Zwor cÖevwnZ n‡”Q| 
K. GK B‡j±ªb †fvë Kv‡K e‡j? 1 
L. †Kv‡bv mgwefe Z‡j PvR© ’̄vbvšÍ‡i K…ZKvR k~b¨ e v̈L¨v Ki| 2 
M. DÏxcK Abymv‡i †h †Kv‡bv Zv‡ii Av‡cwÿK †iva wbY©q 

Ki| 3 
N. P I Q eZ©bx‡Z GKB mg‡q mgcwigvY Zvc Drcbœ n‡Z 

n‡j Zwo”PvjK kw³ E1 Gi gvb E2 Gi †P‡q †ewk bv Kg 
n‡e MvwYwZKfv‡e hvPvB Ki| 4 

  91bs cÖ‡kœi DËi   
 K  ˆe ỳ¨wZK †ÿ‡Îi †Kv‡bv GK we› ỳ n‡Z GK †fvë (1 V) wefe 
cv_©‡K¨i Ab¨ GKwU we› ỳ‡Z GKwU B‡jKUªb miv‡Z †h KvR nq 
Zv‡K GK B‡jKUªb †fvë e‡j| 

 L  †h PvwR©Z Z‡ji cÖwZwU we› ỳi wefe mgvb Zv‡K mgwefe Zj 
e‡j| Ab¨fv‡e ejv †h‡Z cv‡i, †h Zj eivei †Kv‡bv Zwor 
cÖevwnZ nq bv, †mB Zj mgwefe Zj| myZivs w¯’i Zwor we`¨vq 
AšÍwiZ AvwnZ cwievnx c„ô mgwefe c„ô| †h‡nZz cÖwZwU we› ỳi 
wefe GKB ZvB mgwefe Z‡ji GKwe›`y †_‡K Ab¨we›`y‡Z Avavb 
¯’vbvšÍi Ki‡j †Kv‡bv KvR nq bv| 

 M  GLv‡b, P eZ©bxi Zv‡ii ˆ`N©̈ , L = 0.5 m 

 e¨vmva©, r = 0.2 cm = 2  103 m 

 cȪ ’‡”Q‡`i †ÿÎdj A = r2 = 3.1416  (2  103 m)2 

 = 1.25664  105 m2 
 R = 100  

 Av‡cwÿK †iva,  = ? 

Avgiv Rvwb, 

 R =  
L
A 

ev,  = 
RA
L  = 

100   1.25664  105 m2

0.5 m   

ev,  = 2.51  103  m 

AZGe, P eZ©bxi Zv‡ii Av‡cwÿK †iva 2.51  103  m 

 N  GLv‡b, †iva R1 = 100 ; R2 = 100  

P eZ©bxi Zzj¨‡iva, Rs = R1 + R2 = (100 + 100)  = 200  

Q eZ©bxi Zzj¨‡iva, 

 1
Rp

 = 
1

R1
 + 

1
R2

  

  = 
1

100  + 
1

100  = 
1 + 1
100  

ev, Rp = 50  

P eZ©bxi Zwo”PvjK kw³ = E1 

Q eZ©bxi Zwo”PvjK kw³ = E2 

awi, mgq t 

 P eZ©bx‡Z Drcbœ Zvc, H1 = 
E1

2 t
Rs

 

 Q eZ©bx‡Z Drcbœ Zvc, H2 = 
E2

2 t
Rp

 

cÖkœg‡Z, H1 = H2 

ev, E1
2 t

Rs
 = 

E2
2 t

Rp
 

ev, E1
2

E2
2 = 

Rs

Rp
 = 

200 
50   = 4 

ev, E1

E2
 = 2 

ev, E1 = 2 E2 

 E1 > E2 
AZGe, P I Q eZ©bx‡Z GKB mg‡q mgcwigvY Zvc Drcbœ n‡Z 
n‡j Zwo”PvjK kw³ E1 Gi gvb E2 Gi †P‡q †ewk n‡e| 
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cÖkœ 92  wm‡jU †evW© 2017  cÖkœ 7 

wb‡Pi eZ©bxwU jÿ Ki : 
 

6 20 

+  

K 

A C 

B 

D 

12 V 

4 

G 

12 

2 

 
K. Zwor wØ‡giæ åvgK Kv‡K e‡j? 1 
L. GKwU PvwR©Z cwievnxi mg¯Í PvR© †K‡›`ª bv †_‡K c„‡ô 

Qov‡bv _v‡K †Kb? e¨vL¨v Ki| 2 
M. Pvwe eÜ Ae¯’vq PZz_© evû‡Z Kx cwigvY †iva Kxfv‡e hy³ 

Ki‡j M¨vjfv‡bvwgUv‡ii ga¨ w`‡q †Kv‡bv Zwor cÖevwnZ 
n‡e bv? 3 

N. eZ©bxi Pvwe †Lvjv Ges eÜ Ae ’̄vq BC evûi cÖevn GKB 
n‡e wK-bv MvwYwZKfv‡e hvPvB Ki| 4 

  92bs cÖ‡kœi DËi   
 K  †Kv‡bv GKwU Zwor wØ‡giæi †h‡Kv‡bv GKwU Avav‡bi cwigvY 
Ges Zv‡`i ga¨eZx© ~̀i‡Z¡i ¸Ydj‡K wØ‡giæ åvgK e‡j| 

 L  PvwR©Z cwievnxi mg Í̄ PvR© †K‡› ª̀ bv †_‡K c„‡ô Qov‡bv 
_v‡K| PvR© g~jZ Pjgvb B‡j±ªb, hv †h‡Kv‡bv mgq Aci 
cwievnx‡Z ¯’vbvšÍwiZ n‡Z cv‡i| GRb¨ cwievnx‡Z PvR© mgfv‡e 
Zvi c„‡ôi me©Î Qwo‡q c‡o| 

 M  GLv‡b, 1g evûi †iva, P = 4  

 2q evûi †iva, Q = 12  

 3q evûi †iva, R = 6  

 4_© evûi †iva, S1 = 20  

g‡b Kwi, PZz_© evûi †iva S n‡j M¨vjfv‡bvwgUv‡ii ga¨w`‡q 
†Kv‡bv Zwor cÖevwnZ n‡e bv| 
Avgiv Rvwb, 

 P
Q = 

R
S 

ev, S = 
QR
P  = 

12   6 
4  = 18  

GLv‡b, S < S1 

GLb, awi, S2 gv‡bi †iva S1 Gi mv‡_ mgvšÍiv‡j hy³ Ki‡Z n‡e, 

 
1
S = 

1
S1

 + 
1
S2

 

ev, 1
S2

 = 
1
S  

1
S1

  

ev, 1
S2

 = 
1

18   
1

20  =  
10  9
180  = 

1
180  

 S2 = 180  
 Pvwe eÜ Ae ’̄vq PZz_© evû‡Z 180  gv‡bi †iva mgvšÍivj 
mgev‡q mshy³ Ki‡j M¨vjfv‡bvwgUv‡ii ga¨w`‡q †Kv‡bv Zwor 
cÖevwnZ n‡e bv| 

 N  GLv‡b, †iva, P = 4 , Q = 12 , R = 6 , S = 20  
eZ©bxi Zwo”PvjK kw³, E = 12 V 

Pvwe †Lvjv Ae ’̄vq, 
P I Q Gi Zzj¨‡iva, Rs1

 = P + Q = (4 + 12)   = 16  

R I S Gi Zzj¨‡iva Rs2
 = R + S = (6 + 20)   = 26  

 eZ©bxi Zzj¨‡iva, 

 1
Rp

 = 
1

Rs1
 + 

1
Rs2

 

ev, 1
Rp

 = 
1

16  + 
1

26  = 
21

208  

 Rp = 9.9  
 eZ©bxi g~j cÖevn, 

 I = 
E
Rp

 = 
12 V
9.9  = 1.21 A 

GLb, Rs1
 Gi ga¨w`‡q cÖevn, 

 Ip = 
Rs2

Rs1
 + Rs2

  I 

  = 



26

16 + 26  1.21  A = 0.75 A 

 Pvwe †Lvjv Ae ’̄vq BC evûi cÖevn 0.75 A 
 

4  

I 

+  

Ig 

B 

A C 

D 

6  
I2 + Ig 

I2  Ig 

G 

I2 

2 

20 

E = 12 V 

12 

 
Avevi, Pvwe eÜ Ae ’̄vq ABDA j‡c wKk©‡di wØZxq m~Î cÖ‡qvM 
K‡i cvB, 4I1 + 2Ig  6I2 = 0 .................................. (1) 
BCDB jy‡c wKk©‡di 2q m~Î cÖ‡qvM K‡i cvB, 
 12 (I1  Ig)  20 (I2 + Ig)  2 Ig = 0 

ev, 12 I1  12 Ig  20 I2  20 Ig  2 Ig = 0 

ev, 12 I1  34 Ig  20 I2 = 0 ................................. (2) 

ADCEA jy‡c wKk©‡di 2q m~Î cÖ‡qvM K‡i cvB, 
 6 I2 + 20 (I2 + Ig) = 12 
ev, 6 I2 + 20 I2 + 20 Ig = 12 

ev, 26 I2 + 20 Ig = 12 

ev, 20 Ig + 26 I2 = 12 ............................................. (3) 

mgxKiY (1), (2) I (3) bs mgvavb K‡i cvB, 

 I1 = 
183
250 A, Ig =  

3
125 A A_©vr w`K DB eivei Ges I2 = 

12
25 A 

 BC Gi ga¨w`‡q cÖevngvÎv, 
 I = I1  Ig  

  = 






183
250  



 

3
125  A 

  = 
189
250 A = 0.756 A 

AZGe, Pvwe †Lvjv Ges eÜ Ae ’̄vq BC Gi cÖevn mgvb n‡e bv 
eis wKQyUv e„w× cv‡e| 
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cÖkœ 93  ivRkvnx †evW© 2016    cÖkœ 2 

wb‡Pi wPÎwU jÿ Ki : 
 

I1 

I2 

I 8 V 

R3 = 3  

R2 = 6  

R1 = 12  

 
K. MvD‡mi m~Î wee„Z Ki| 1 
L. †Kv‡bv e ‘̄‡K nvZ Øviv Nl©Y Ki‡j Dnv AvwnZ nq bv †Kb? 

e¨vL¨v Ki| 2 
M. eZ©bxi g~j cÖevn †ei Ki| 3 
N. wP‡Î DwjøwLZ †iva¸‡jv‡K †kÖwY mgev‡q mvwR‡q wPÎ A¼b 

Ki Ges g~j cÖev‡ni cwieZ©b wKiƒc n‡e? 4 

  93bs cÖ‡kœi DËi   
 K  MvD‡mi m~ÎwU n‡jv †Kv‡bv e× Z‡ji Dci w ’̄i Zwor 
†ÿ‡Îi †gvU Awfj¤̂ Av‡ek ev d¬v· H Zj Øviv †ewóZ †gvU 

Pv‡R©i 1
0

 ¸Y| 

 L  †Kv‡bv e ‘̄‡K nvZ Øviv Nl©Y Ki‡j Dnv AvwnZ nq bv| KviY 
Avgiv Rvwb, gvbe‡`n Zwor cwievnx| d‡j †Kv‡bv e ‘̄‡K hLb 
nvZ Øviv Nl©Y Kiv nq ZLb Avweó e¯‘ f‚-mshy³ _v‡K| Avi f‚-
mshy³ Ae ’̄vq †Kv‡bv e ‘̄‡Z PvR© Avweó n‡e bv A_©vr e ‘̄wU 
AvwnZ n‡e bv| 

 M  DÏxcK n‡Z cvB, R1 = 12  ; R2 = 6  ; R3 = 3  

 Zwo”PvjK ej, V = 8 V 
 eZ©bxi g~j cÖevn, I = ? 

†iva wZbwU mgvšÍiv‡j mshy³| 
 Zzj¨‡iva Rp n‡j, 

 1
Rp

 = 
1
R1

 + 
1
R2

 + 
1

R3
 

ev, 1
Rp

 = 
1

12  + 
1

6  + 
1

3  = 
1 + 2 + 4

12   = 
7

12  

 Rp = 
12
7   

eZ©bxi g~j cÖevn, 

 I = 
V
Rp

 = 
8 V

12
7  

 = 
14
3  A = 4.67 A 

AZGe, eZ©bxi g~jcÖevn 4.67 A| 

 N  †iva¸‡jv‡K †kÖwY mgev‡q mw¾Z K‡i cvB, 

 R1 = 12 

8V 

I1 

R3 = 3 R2 = 6

 

GLv‡b †iva¸‡jvi Zzj¨‡iva Rs n‡j, 
 Rs = R1 + R2 + R3 
  = 12  + 6  + 3  = 21  

GLb eZ©bxi cÖevn I1 n‡j, I1 = 
8 V

21  = 0.38 A 

c~‡e© eZ©bxi g~j cÖevn wQj I = 4.67 A (M †_‡K cÖvß) 
GLv‡b, I1 < I 

AZGe, eZ©bxi g~j cÖevn n«vm cv‡e| 

cÖkœ 94  Kzwgjøv †evW© 2015  cÖkœ 1 

†gavex QvÎx myRvbv wb‡Pi eZ©bxwU A¼b K‡i cÖ_‡g g~j cÖevn 
wnmve K‡i| cieZx©‡Z †m 100  gv‡bi GKwU †iva R4 Gi mv‡_ 
cÖ_‡g mgvšÍiv‡j Ges c‡i †kÖwY‡Z hy³ K‡i Dfq †ÿ‡Î g~j 
cÖevn wnmve K‡i †`Lj wØZxq †ÿ‡Î cÖevngvÎvi cwigvY n«vm 
cvq| 

 

E = 10 V, r = 2 

R2 = 150  

R1 = 100  

R3 = 300  

R4 = 300  
a b 

I I 

 
K. Zwor wØ‡giæ Kv‡K e‡j? 1 
L. ZvcgvÎvi we‡ePbvq cwievnx Ges Aa©cwievnxi g‡a¨ 

cv_©K¨ Kx? 2 
M. 1g †ÿ‡Î 100  †iva jvMv‡bi c~‡e© a we› ỳ Ges b we› ỳi 

ga¨Kvi wefe cv_©K¨ KZ? 3 
N. 100  †iva jvMv‡bvi c‡i myRvbvi ch©‡eÿ‡Yi mZ¨Zv 

hvPvB Ki| 4 

  94bs cÖ‡kœi DËi   
 K  ỳwU mgcwigvY wKš‘ wecixZagx© we› ỳPvR© ci¯ú‡ii Lye 
KvQvKvwQ Ae ’̄vb Ki‡j G‡`i‡K GK‡Î Zwor wØ‡giæ e‡j| 

 L  ZvcgvÎvi we‡ePbvq cwievnx Ges Aa©cwievnxi g‡a¨ cv_©K¨ 
wb¤œiƒc : 

cwievnx Aa©cwievnx 
1. mvaviY ZvcgvÎvq Zwor 

cwienb K‡i| 
1. mvaviY ZvcgvÎvq Aí 

cwigvY Zwor cwienb K‡i| 
2. ZvcgvÎv evov‡j †iva ev‡o| 2. ZvcgvÎv evov‡j †iva K‡g| 
3. ZvcgvÎv Kgv‡j cwievnKZ¡ 

ev‡o| 
3. ZvcgvÎv Kgv‡j cwievnKZ¡ 

K‡g| 

 M  awi, a we› ỳ I b we› ỳi ga¨Kvi wefe cv_©K¨, V 

R2 I R3 mgvšÍiv‡j hy³ _vKvq G‡`i Z‚j¨‡iva RP n‡j, 
1

RP
 = 

1
R2

 + 
1
R3

 

 = 
1

150  + 
1

300  

 = 
2 + 1
300  = 

3
300 1 = 

1
100 1 

 RP = 100  

DÏxcK n‡Z, †iva, 
R1 = 100  
R2 = 150  
R3 = 300  
R4 = 300  
Af¨šÍixY †iva, r = 2  
Zwo”PvjK kw³, E = 10 V 
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GLb, RS = R1 + RP + R4 = 100  + 100  + 300  = 500  

Avgiv Rvwb, cÖevn I n‡j, 

 I = 
E

RS + r  

  = 
10 V

(500 + 2)  = 
10
502 A = 0.01992 A 

GLb, 1g †ÿ‡Î 100  †iva jvMv‡bvi c~‡e© a we›`y Ges b we›`yi 
ga¨Kvi wefe cv_©K¨, 
 Vab = IRP 

ev, Vab = 0.01992 A  100  = 1.992 volt 

AZGe, wefe cv_©K¨ 1.992 V| 

 N  R4 Gi mv‡_ R5 = 100  †iva mgvšÍiv‡j hy³ Ki‡j, 
 

r = 2  

 + 

R1 = 100  

E = 10 volt 

R2 = 100  

R3 = 300  

R4 = 300  

R5 = 100  

 
ÔMÕ †_‡K cÖvß, R2 I R3 Gi Zzj¨‡iva, RP = 100  

R4 I R5 Gi Zzj¨‡iva Rp n‡j, 

 
1

RP
 = 

1
R4

 + 
1
R5

  

ev, 1
RP

 = 
1

300  + 
1

100   

ev, 1
RP

 = 
1 + 3
300  = 

4
300 1 

ev, RP = 
300
4   = 75 

GLb, eZ©bxi Zzj¨‡iva, RS = R1 + RP + RP 
 = (100 + 100 + 75)  = 275 

GLb, I = 
E

RS + r = 
10 V

(275 + 2)  = 0.0361 A 

R4 Gi mv‡_ R5 = 100  †iva †kÖwY‡Z hy³ Ki‡j, 
RS = R1 + RP + R4 + R5  
 = (100 + 100 + 300 + 100)  = 600  

 I = 
E

RS + r  = 
10 V

(600 + 2)  = 
10

602 A = 0.01661 A 

GLv‡b, I < I, myZivs myRvbvi ch©‡eÿY mZ¨ e‡j hvPvB n‡jv| 

cÖkœ 95  PÆMÖvg †evW© 2015    cÖkœ 4 

cÖ̀ Ë eZ©bx‡Z R1 = 75, R2 = 25, R3 = 90, R4 = 50 Ges 
R5 = 75| D‡jøL¨, Zwo”PvjK ej, E = 6 V. 

 

K. Mmxq Zj Kx? 1 
L. GKwU mgvšÍivj cvZ avi‡Ki aviKZ¡ 16.4 F ej‡Z Kx 

eySvq? 2 
M. C I E we› ỳi ga¨eZx© Zzj¨‡iva wnmve Ki| 3 
N. R1 I R5 Gi g‡a¨ cÖevngvÎv GKB n‡e wK-bv? MvwYwZK 

we‡kølY K‡i gZvgZ `vI| 4 

  95bs cÖ‡kœi DËi   

 K  mylgfv‡e PvwR©Z GKwU †Mvj‡Ki †MvjKxq Z‡ji cÖ‡Z¨K 
we›`y‡Z hw` ZworcÖvej¨ gv‡b mgvb Ges j¤ ̂Awfgy‡L wµqvkxj 
_v‡K Z‡e G cÖKv‡ii †MvjKxq Zj‡K Mmxq Zj e‡j| 

 L  GKwU mgvšÍivj cvZ avi‡Ki aviKZ¡ 16.4 F ev, 16.4  106F 
ej‡Z eySvq aviKwUi cvZØ‡qi wefe cv_©K¨ 1 V eRvq ivL‡Z 
cÖ‡Z¨K cv‡Z 16.4  106 C Avavb cÖ̀ vb Ki‡Z n‡e| 

 M  eZ©bxwU‡Z C I E we› ỳi g‡a¨ †iva mshy³ †bB| Kv‡RB G 
`yÕwe› ỳi ga¨eZ©x Zzj¨‡iva k~b¨| 

 N  GLv‡b, R3, R4 Ges R5 †ivamg~n mgvšÍiv‡j mshy³ Av‡Q, 
G‡`i Zzj¨ †iva Rp n‡j, 
1

Rp
 = 

1
R3

 + 
1

R4
 + 

1
R5

 

 = 
1

90  + 
1

50  + 
1

75  

 = 
5 + 9 + 6

450   = 
20

450 1 = 
2
45 1 

 RP = 
45
2   = 22.5  

DÏxc‡Ki, 
cÖ̀ Ë eZ©bx‡Z †iva, 
R1 = 75  
R2 = 25  ; R3 = 90  
R4 = 50  ; R5 = 75  

Zwo”PvjK ej, E = 6 V 
eZ©bxi †gvU cÖevn = I 

Zvn‡j, eZ©bx‡Z R1, R2 I RP †kÖwY mgev‡q _vK‡e| 
G‡`i Zzj¨ †iva RS n‡j, 
 RS = R1 + R2 + RP  
  = (75 + 25 + 22.5)   
  = 122.5Ω 

 eZ©bxi †gvU cÖevn, 

 I = 
E
RS

 = 
6 V

122.5   

  = 0.049 A 
A_©vr, R1 †iv‡ai ga¨w`‡q I = 0.049 A Zwor cÖevwnZ nq| 
Ges R5 †iv‡ai ỳB cÖv‡šÍi wefe = Rp †iv‡ai ỳB cÖv‡šÍi wefe| 
Rp †iv‡ai ỳB cÖv‡šÍi wefe Vp n‡j, 
 Vp = IRp 
  = 0.049 A  22.5  
  = 1.1025 V 

 R5 †iv‡ai g‡a¨ cÖevwnZ Zwor I5 n‡j, 

 I5 = 
Vp

R5
 = 

1.1025 V
75    

 = 0.0147 A 

GLv‡b, I  I5 

A_©vr, R1 I R5 Gi g‡a¨ cÖevngvÎv GKB n‡e bv| 
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†fŠZ Av‡jvKweÁvb Aa¨vq 07 

 
 

cÖkœ 56  ewikvj †evW© 2021   cÖkœ 5 

c`v_©weÁvb j¨v‡e GK`j wkÿv_©x Bqs-Gi wØ-wPo cixÿvq c ©̀v 
†_‡K 1 m `~i‡Z¡ `ywU wPo ¯’vcb Kij| wPo-Ø‡qi ga¨eZ©x e¨eavb 
4  104 m| Zvi jvj Av‡jv e¨envi K‡i c ©̀vi Dci 40wU †Wviv 
m„wó Kij| c‡i meyR I bxj Av‡jv e¨envi Kij| 
r = 6200 Å, g = 4950 Å †_‡K 5700 Å ch©šÍ B = 4500 Å 
†_‡K 4950 Å ch©šÍ| 
K. Zi½gyL Kx? 1 
L. ivbœvi Kv‡R gvB‡µvZi½ e¨envi Kiv nq †Kb? 2 
M. DÏxc‡K jvj Av‡jvi †ÿ‡Î †Wvivi cȪ ’ wbY©q Ki|  3 
N. wkÿv_©xiv hw` AviI 20wU †Wviv †ewk †c‡Z Pvq Zvn‡j 

†Kvb e‡Y©i Av‡jv e¨envi Ki‡Z n‡e? MvwYwZK e¨vL¨v 
`vI| 4 

  56bs cÖ‡kœi DËi   
 K  †Kv‡bv Zi‡½i Dci Aew ’̄Z mg`kv m¤úbœ KYv¸‡jvi 
mÂvic_B Zi½gyL| 

 L  gvB‡µvZi‡½i Zvcxq wµqv Av‡Q| G iwk¥B GKgvÎ cvwbi 
AYy‡K Nyiv‡Z mÿg weavq gvB‡µvI‡qf I‡f‡b gvB‡µvZi‡½i 
kw³  cvwb AYyi N~Y©b kw³  Zvckw³GB ch©vqµwgK 
cÖwµqvq gvB‡KvI‡qf I‡f‡b AbeiZ gvB‡µvZi½ †_‡K 
Zvckw³i iƒcvšÍi NU‡Z _v‡K| cvwb‡Z Drcbœ Zvc c‡i Zv‡K 
aviYKvix e ‘̄i me©Î Qwo‡q c‡o| ZvB ivbœvi Kv‡R gvBv‡µvZi½ 
e¨envi Kiv nq| 

 M  GLv‡b, wPo n‡Z c ©̀vi ~̀iZ¡, D = l m 

 wPo e¨eavb, a = 4  104 m 

jvj Av‡jvi Zi½‰`N©̈ , r = 6200 Å = 6200  1010 m 

Avgiv Rvwb, †Wviv cȪ ’, x = 
 D
2 a  = 

6200  1010 m  1 m
2  4  104 m

 

  = 7.75  104 m 
AZGe, DÏxc‡K jvj Av‡jvi †ÿ‡Î †Wvivi cȪ ’ 7.75  104 m 

 N  GLv‡b, wPo n‡Z c ©̀vi ~̀iZ¡, D = 1 m 
 wPo e¨eavb, a = 4  104 m 

ÔMÕ n‡Z cvB, †Wviv cȪ ’, x = 7.75  104 m 

 40 wU †Wvivi Rb¨ cÖ‡qvRbxq RvqMv = 40  x 

 = 40  7.75  104 m 
 = 3.1  102 m 
AviI 20 wU †Wviv †ewk n‡j †gvU †Wvivi msL¨v `vovq 
 = (40 + 20) wU = 60 wU 

 †m‡ÿ‡Î †Wviv cȪ ’, x = 
3.1  102 m

60   

  = 5.17  104 m 
GLb, cÖ‡qvRbxq Zi½‰`N©̈   n‡j, 

 x = 
 D
2a  = 

2a  x
D   

  = 
2  4  104 m  5.17  104 m

1 m   

 = 4.13  107 m 
  = 4130 Å 
Avgiv Rvwb, (3800  4250) Å †e¸wb e‡Y©i Av‡jvi Zi½‰`N©¨| 
AZGe, wkÿv_x©iv hw` AviI 20 wU †Wviv †ewk †c‡Z Pvq Zvn‡j 
†e¸wb e‡Y©i Av‡jv e¨envi Ki‡Z n‡e| 

cÖkœ 57  w`bvRcyi †evW© 2021    cÖkœ 6 

Rviv c`v_©weÁvb M‡elYvMv‡i Bqs Gi wØ-wPo cixÿvq 0.2 cm e¨eav‡b 
Aew ’̄Z ỳBwU wP‡o Av‡jv †djj| wPo †_‡K 100 cm `~‡i c ©̀vq †Wvivi 
cȪ ’ 0.03 cm †cj| †Wvivi cȪ ’ e„w× Kivi Rb¨ Rviv wP‡oi e¨eavb 
Kwg‡q 0.15 cm Ges c ©̀vi ~̀iZ¡ evwo‡q 150 cm Kij| 
K. c‡qwUs †f±i Kx? 1 
L. †MŠY Zi½ Kxfv‡e m„wó nq? e¨vL¨v Ki| 2 
M. cixÿvq e¨en„Z Av‡jvi K¤úv¼ wbY©q Ki| 3 
N. †Wvivi cȪ ’ e„w× Kivi Rb¨ Rviv †h KvRwU K‡i‡Q Zv h_v_© 

wK-bv? MvwYwZK we‡kølYc~e©K gšÍe¨ Ki| 4 

  57bs cÖ‡kœi DËi   
 K  †Kv‡bv Zwor †PŠ¤̂K Zi‡½i MwZc‡_ j¤f̂v‡e ¯’vwcZ †Kv‡bv 
GKK †ÿÎd‡ji ga¨ w`‡q †h cwigvY kw³ AwZµg K‡i ZvB 
c‡qw›Us †f±i| 
  

 L  Zi½ mÂvwjZ nIqvi c‡_ 
gva¨‡gi GKwU KYv Zvi cvk¦©eZx© 
KYv‡K Av‡›`vwjZ K‡i, H KYv Zvi 
cvk¦©eZx© KYv‡K Av‡›`vwjZ K‡i| 
Gfv‡eB Zi½ gva¨‡gi ga¨w`‡q 
mÂvwjZ nq| Gfv‡e mÂvwjZ nIqvi 
c‡_ mg`kv m¤úbœ KYv¸‡jvi MwZc_ 
mgš̂‡q GK GKwU Zi½gyL MwVZ nq| 
GB Zi½gyLw ’̄Z KYv¸‡jv †_‡K †MŠY 
Zi½ m„wó nq hv wP‡Î cÖ̀ wk©Z n‡q‡Q| 

 

ˆMŒY Z
iã

Z
iã

 gyL

Ziã
 gyL

A A1

P2

P3

S

P1

Ct

B1B  
wPÎ : Zi½ †_‡K 
†MŠY Zi‡½ m„wó 

 M  GLv‡b, wPo ỳwUi e¨eavb, a = 0.2 cm = 2  103 m 

 wPo n‡Z c ©̀vi ~̀iZ¡, D = 100 cm = 1 m 

 †Wviv cȪ ’, x = 0.03 cm = 3  104 m 

 Av‡jvi †eM, c = 3  108 ms1 
 Av‡jvi K¤úv¼, f = ? 
Av‡jvi Zi½ ˆ`N©̈   n‡j, 

Avgiv Rvwb, x = 
D
2a  

ev,  = 
2a  x

D   

ev,  = 
2  2  103 m  3  104 m

1 m  = 1.2  106 m 

Avevi, c = f 

ev, f = 
c
 = 

3  108 ms1

1.2  106 m
  = 2.5  1014 Hz 

AZGe, DÏxc‡Ki cixÿvq e¨en„Z Av‡jvi K¤úv¼, 2.5  1014 Hz 
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 N  GLv‡b, wP‡oi e¨eavb, a = 0.15 cm = 1.5  103 m 

wPo n‡Z c ©̀vi ~̀iZ¡, D = 150 cm = 1.5 m 

Av‡jvi Zi½ ˆ`N©̈ ,  = 1.2  106 m [M n‡Z] 
1g †ÿ‡Î †Wviv cȪ ’, x1 = 0.03 cm = 3  104 m 

2q †ÿ‡Î †Wviv cȪ ’ x2 n‡j, 

Avgiv Rvwb, x2 = 
 D
2 a  

 = 
1.2  106 m  1.5 m

2  1.5  103 m
  

 = 6  104 m 
Avevi, †Wviv cÖ‡¯’i cwieZ©b,  
 x = x2  x1  
  = 6  104 m  3  104 m   
  = 3  104 m 
Dc‡ii MvwYwZK we‡køl‡Y †`Lv hv‡”Q x2 > x1 

AZGe, DÏxc‡Ki Rviv †Wviv cȪ ’ e„w× Kivi Rb¨ †h KvRwU 
K‡i‡Q Zv h_v_©| 

cÖkœ 58  gqgbwmsn †evW© 2021    cÖkœ 5 

evqy‡Z Bqs-Gi GKwU wØ-wPo cixÿvq e¨en„Z Av‡jvi Zi½‰`N©̈  
5200 Å, c ©̀vi ~̀iZ¡ 90 cm Ges wP‡oi e¨eavb 0.4 mm| Gici 
cixÿYwU wMømvwib I †K‡ivwmb gva¨‡g m¤úbœ Kiv nq| wMømvwib 
I †K‡ivwm‡bi cÖwZmiYv¼ h_vµ‡g 1.47 Ges 1.44| 
K. Av‡jvK el© Kx? 1 
L. w¯’i cvwb‡Z wXj Qyo‡j Zi½gyL cvIqv hv‡e wK? e¨vL¨v 

Ki|  2 
M. DÏxc‡Ki cixÿYwU n‡Z 7th AÜKvi †Wvivi ~̀iZ¡ wbY©q 

Ki| 3 
N. wMømvwib I †K‡ivwm‡b †Wvivi cȪ ’ mgvb cvIqv hv‡e wK? 

MvwYwZK gZvgZ `vI| 4 

  58bs cÖ‡kœi DËi   
 K  Av‡jv k~b¨¯’v‡b GK eQ‡i †h c_ AwZµg K‡i ZvB 
Av‡jvKel©| 

 L  Avgiv Rvwb, Zi½w ’̄Z mg`kv m¤úbœ KYv¸‡jvi MwZc_B 
Zi½gyL| w ’̄i cvwb‡Z wXj Qyo‡j Drcbœ Zi½wU e„ËvKv‡i Pviw`‡K 
AMÖmi nq| GB e„‡Ëi Dci Aew¯’Z me¸‡jv KYvi `kv GKB| 
myZivs Zi½gy‡Li msÁvbymv‡i cÖwZwU e„Ë GK GKwU Zi½gyL| 
AZGe, w ’̄i cvwb‡Z wXj Qyo‡j Zi½gyL cvIqv hv‡e| 

 M  GLv‡b, Zi½‰`N©̈ , a = 5200 Å = 5.2  107 m 

 wPo n‡Z c ©̀vi ~̀iZ¡, D = 90 cm = 0.9 m 

 wP‡oi e¨eavb, a = 0.4 mm = 4  104 m 

 µg, n = 7 

Avgiv Rvwb, n-Zg AÜKvi †Wvivi `~iZ¡, 

 xn = 
 D
2a  (2n  1) 

ev, x7 = 
5.2  107 m  0.9 m

2  4  104 m
 (2  7  1) 

 x7 = 7.605  103 m 
AZGe, DÏxc‡Ki cixÿYwU‡Z 7th AÜKvi †Wvivi `~iZ¡ 
7.605  103 m 

 N  wMømvwi‡bi †ÿ‡Î : 
GLv‡b, evqy‡Z Av‡jvi Zi½‰`N©̈ , a = 5200 Å = 5.2  107 m 

 evqyi mv‡c‡ÿ wMømvwi‡bi cÖwZmiYv¼, ab = 1.47 

 wPo ỳwUi e¨eavb, a = 0.4 mm = 4  104 m 

 wPo n‡Z c ©̀vi ~̀iZ¡, D = 90 cm = 0.9 m 

wMømvwi‡b Av‡jvi Zi½‰`N©̈  b Ges †Wviv cȪ ’ xb n‡j, 
Avgiv Rvwb, 

 ab = 
a

b
 

ev, 1.47 = 
5.2  107 m

b
 

 b = 3.54  107 m 

Avevi, xb = 
b D
2 a  = 

3.54  107 m  0.9 m
2  4  104 m

 

 xb = 3.9825  104 m 

†K‡ivwm‡bi †ÿ‡Î : 
 evqy‡Z Av‡jvi Zi½‰`N©̈ , a = 5.2  107 m 

 evqy mv‡c‡ÿ †K‡ivwm‡bi cÖwZmiYv¼, ac = 1.44 

 wPo ỳwUi e¨eavb, a = 4  104 m 

 wPo n‡Z c ©̀vi ~̀iZ¡, D = 0.9 m 

†K‡ivwm‡b Av‡jvi Zi½ˆ`N©̈  c Ges †Wviv cȪ ’ x n‡j, 
Avgiv Rvwb, 

 ac = 
a

c
 

 c = 
a

ac
 = 

5.2  107 m
1.44  = 3.61  107 m 

Avevi, †Wviv cȪ ’, 

 xc = 
c D
2 a  = 

3.61  107  0.9 m
2  4  104 m

 

 xc = 4.06125  104 m 
Dc‡ii MvwYwZK we‡køl‡Y †`Lv hv‡”Q xc > xb AZGe, 
DÏxc‡Ki cixÿvwU wMømvwib I †K‡ivwmb gva¨‡g Ki‡j †Wviv cȪ ’ 
mgvb cvIqv hv‡e bv| 

cÖkœ 59  Kzwgjøv †evW© 2019    cÖkœ 5 

Bqs Gi wØwPo cixÿvq wPo ỳwUi e¨eavb 0.4 mm Ges c`©vi 
`~iZ¡ 1 m| 3100 Å Zi½‰`‡N©̈ i Av‡jv wP‡oi Dci †djv n‡j 
c`©vq †K› ª̀ n‡Z Wv‡b ev ev‡q 12wU D¾¡j †Wviv †`Lv hvq| 
wP‡oi ga¨eZ©x e¨eavb Kgv‡bv n‡j c`©vq `„k¨gvb †Wvivi 
cwieZ©b nq| 
K. Zwor wØ‡giæ Kv‡K e‡j? 1 
L. AvKvk bxj †`Lvq †Kb? e¨vL¨v Ki| 2 
M. c`©vq 12 Zg D¾¡j †Wvivi †KŠwYK miY wbY©q Ki| 3 
N. wPo `ywUi e¨eavb A‡a©K Kiv n‡j c~e©eZ©x 12wU D¾¡j 

†Wvivi ¯’v‡b cwiewZ©Z †Wvivi msL¨vi wK cwieZ©b n‡e? 
DÏxc‡Ki Av‡jv‡K MvwYwZK we‡kølY `vI| 4 

  59bs cÖ‡kœi DËi   
 K  GK †Rvov mgvb I wecixZ we›`y Avavb Aí `~i‡Z¡ Aew¯’Z 
_vK‡j Zv‡K Zwor wØ‡giæ e‡j| 
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 L  Av‡jvi we‡ÿc‡Yi Kvi‡Y AvKvk bxj †`Lvq| KviY m~‡h©i 
Av‡jv mvZwU i‡Oi mgwó| g~jZ Zi½‰`‡N©̈ i wfbœZvi Kvi‡Y 
Avgv‡`i †Pv‡L i‡Oi ZviZg¨ N‡U Ges Avgiv wewfbœ is †`L‡Z 
cvB| m~h© †_‡K c„w_ex‡Z Av‡jv Avmvi mgq Av‡jvKiwk¥ evqygÐ‡j 
cÖ‡ek Kivi ci m~² a~wjKYv I M¨vmxq AYyi Dci AvcwZZ nq| 
G‡ÿ‡Î m~h© iwk¥i we‡ÿcY N‡U| †h Av‡jvi Zi½‰`N©̈  hZ Kg 
Zv ZZ †ewk we‡ÿwcZ nq| bxj Av‡jvi Zi½‰`N©̈  me‡P‡q Kg| 
ZvB bxj Av‡jv evqygÐj †f` K‡i Avgv‡`i †Pv‡L G‡m †cuŠQvq| 
GRb¨B AvKvk bxj †`Lvq| 

 M  GLv‡b, n = 12 

  = 3100 Å = 3100  1010 m 
 D = 1 m 
 a = 0.4 mm = 4  104 m 
Avgiv Rvwb, 

 xn = 
nD

a  = 
12  3100  1010  1

4  104  m 

 xn = 9.3  103 m 

GLb, 12 Zg D¾¡j †Wvivi †KŠwYK miY  n‡j, 

 tan  = 
xn

D 

ev,  = tan1  
9.3  103

1  = 0.53 

AZGe, DÏxc‡Ki c ©̀vq 12-Zg D¾¡j †Wvivi †KŠwYK miY 0.53| 

 N  ÔMÕ n‡Z cvB,  
†K› ª̀xq Pig n‡Z 12-Zg D¾¡j †Wvivi ~̀iZ¡, xn = 9.3  103 m 
awi, c~‡e©i 12wU D¾¡j †Wvivi ¯’v‡b n msL¨K D¾¡j †Wviv  
†`Lv hv‡e| 

GLb, xn = 
nD

a  

ev, n = 
xna
D

  

ev, n = 
9.3  103  0.2  103

3100  1010  1
 wU 

GLv‡b, 

a = 
a
2 = 

0.4
2  mm  

= 0.2  103 m 
 = 3100  1010 m 
D = 1 m 

 n = 6 
AZGe, wPo ỳwUi e¨eavb A‡a©K Kiv n‡j c~e©eZ©x 12wU D¾¡j 
†Wvivi ’̄v‡b 6wU D¾¡j †Wviv †`Lv hv‡e| 

cÖkœ 60  h‡kvi †evW© 2019    cÖkœ 4 

mywg cÖwZ †mw›UwgUv‡i 6000 `vMwewkó AceZ©b †MÖwUs Gi 5890 Å 
Zi½‰`‡N©̈ i Av‡jv †djj| Aciw`‡K iæwg cÖwZ †mw›UwgUv‡i 1.25 

 105 msL¨K `vMwewkó AceZ©b †MÖwUs-G 2200 Å Zi½‰`‡N©̈ i 
Av‡jv †djj| 
K. dvg©v‡Ui bxwZwU wjL| 1 
L. Amxg ~̀i‡Z¡ Aew¯’Z e ‘̄i AvKvi AZ¨šÍ †QvU nq †Kb? 2 
M. mywgi cixÿ‡Y cÖ_g Pi‡gi Rb¨ AceZ©b †KvY wbY©q Ki| 3 
N. iæwgi cixÿ‡Y Zi½‰`‡N©̈ i wKiƒc cwieZ©b Avb‡j wØZxq 

Pi‡gi Rb¨ mywg I iæwg Df‡qi †ÿ‡Î AceZ©b †KvY GKB 
cvIqv hv‡e? MvwYwZK we‡kølY Ki|  4 

  60bs cÖ‡kœi DËi   
 K  dvg©v‡Ui bxwZwU n‡jv GKwU wbw ©̀ó we›`y n‡Z Aci GKwU 
wbw ©̀ó we›`y‡Z cwiågYKv‡j Av‡jvK iwk¥ Ggb GKwU c_ AbymiY 
K‡i hv AwZµ‡g cÖ‡qvRbxq mgq wbKUeZ©x Ab¨vb¨ c‡_i Zzjbvq 
nq me©wb¤œ ev Aeg bZzev m‡e©v”P ev Pig A_ev AcwiewZ©Z Z_v 
w¯’i _v‡K| 

 L  exÿY †Kv‡Yi Rb¨ Amxg `~‡i Aew¯’Z e¯‘i AvKvi AZ¨šÍ 
†QvU nq| GKwU e ‘̄ KZ eo ev †QvU †`Lv‡e Zv wbf©i K‡i exÿY 
†Kv‡Yi Dci| Avgiv Rvwb, b = a| wKš‘ †iwUbv n‡Z Pÿz †j‡Ýi 
`~iZ¡ a wbw`©ó nIqvq b  | A_©vr  Gi gvb hZ ÿz`ª nq b Gi 
gvbI ZZ ÿz`ª nq| AZGe ejv hvq †h, Amxg ~̀i‡Z¡  Gi gvb 
AZ¨šÍ ÿz`ª nIqvq e ‘̄i AvKvi AZ¨šÍ †QvU nq|  

 M  GLv‡b, `vM msL¨v, Ns = 6000 cm–1 = 600000 m–1 
 Zi½‰`N©̈ , s = 5890 Å = 5890  1010 m  
 µgmsL¨v, n = 1  

 AceZ©b †KvY, s = ? 

Avgiv Rvwb, d sin s = n s 

ev, 1
Ns

 sin s = n s 

ev, sin s = n Nss 

ev, s = sin–1 (nNss) 

  = sin–1 (1  600000 m–1  5890  1010 m)  
  = 20.7° 

myZivs, mywgi cixÿ‡Y cÖ_g Pi‡gi Rb¨ AceZ©b †Kv‡Yi gvb 20.7° 

 N  mywgi †ÿ‡Î, `vMmsL¨v, Ns = 6000 cm–1 = 6  105 m–1 

 µgmsL¨v, n = 2 

 Zi½‰`N©̈ ,  = 5890 Å = 5890  1010 m 

 AceZ©b †KvY,  = ? 

Avgiv Rvwb, sin = n Ns s 
ev,  = sin–1 (n Ns s) 

  = sin–1(2  6  105 m–1  5890  1010 m) 
  = 44.98° 

Avevi, iæwgi †ÿ‡Î,  
 `vM msL¨v, NR = 1.25  105 cm–1 = 1.25  107 m–1 

 µgmsL¨v, n = 2 

 AceZ©b †KvY,  = 44.98° 

 cÖv_wgK Zi½‰`N©̈ , R = 2200 Å 

 cwiewZ©Z Zi½‰`N©̈ ,  = ? 

Avgiv Rvwb, 
 sin = n NR  

ev,  = 
sin 
n NR

 = 
sin 44.98°

2  1.25  107 m–1  

ev,  = 282.7  1010 m = 282.7 Å 

 Zi½‰`‡N©̈ i cwieZ©b = (2200 Å  282.7 Å) 

 = 1917.3 Å 

A_©vr, iæwg Zi½‰`N©̈  1917.3 Å n«vm Ki‡j wØZxq Pi‡gi Rb¨ 
Df‡qi cixÿvq GKB AceZ©b †KvY cvIqv hv‡e| 
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cÖkœ 61  ewikvj †evW© 2019  cÖkœ 4 

evqy gva¨‡g m¤úbœ wØ-wPi cixÿvq e¨en„Z Av‡jvi Zi½‰`N©̈  5400 

Å| wPiØ‡qi ga¨eZ©x ~̀iZ¡ 1.5 mm Ges c ©̀vi ~̀iZ¡ 2.0 m| 
K. ewnR©vZ Aa©cwievnx Kv‡K e‡j? 1 
L. D‡fvËj †jÝ Øviv Av‡jvK iwk¥‡K Acmvix Kiv hvq wK bv 

e¨vL¨v Ki| 2 
M. c`©vq m„ó 10 th D¾¡j †Wvivi †KŠwYK miY wbY©q Ki| 3 
N. cixÿYwU cvwb‡Z m¤úbœ Kiv n‡j †Wviv cÖ‡¯’i Kxiƒc 

cwieZ©b n‡e? MvwYwZK we‡kølYmn gšÍe¨ Ki| 4 

  61bs cÖ‡kœi DËi   
 K  †hme Aa© cwievnx‡Z Ac`ªe¨ wgwkÖZ _v‡K Zv‡`i‡K ewnR©vZ 
Aa©cwievnx e‡j| 

 L  D‡fvËj †jÝ Øviv Av‡jvK iwk¥‡K Acmvix Kiv hvq| Av‡jvK 
Drm hLb D‡fvËj †j‡Ýi cÖavb †dvKv‡mi wfZ‡i Ae ’̄vb K‡i 
ZLb †jÝwU Av‡jvK iwk¥‡K Acmvix K‡i| 

 M  GLv‡b, n = 10 

  = 5400 Å = 5400  1010 m 
 D = 2 m 
 a = 1.5 mm = 1.5  103 m 
Avgiv Rvwb, 

 xn = 
nD

a  

ev, x10 = 
10  5400  1010  2

1.5  103  m  

ev, x10 = 7.2  103 m 

GLb, 10th D¾¡j †Wvivi †KŠwYK miY  n‡j, 

 tan  = 
x10

D  = 
7.2  103

2  

ev,  = tan1 (3.6  103) = 0.2 

AZGe, c`©vq m„ó 10 th D¾¡j †Wvivi †KŠwYK miY 0.2| 
 

 N  evqy gva¨‡g m¤úbœ cixÿ‡Y †Wviv cÖ ’̄, 

 x = 
D
2a  = 

5400  1010  2
2  1.5  103  m 

 x = 3.6  104 m 

GLv‡b, evqy gva¨‡g Av‡jvi Zi½ ˆ`N©̈ , 

GLv‡b, 
 = 5400 Å 
 = 5400  1010 m 
D = 2 m 
a = 1.5  103 

  = 


1.33 

  = 
5400  1010

1.33  

  = 4.06  107 m 

cixÿYwU cvwb‡Z m¤úbœ Ki‡j †Wviv cȪ ’, 

 x = 
D
2a  = 

4.06  107  2
2  1.5  103  m 

 x = 2.7  104 m 

 †Wviv cȪ ’ n«vm cv‡e = x  x 
 = (3.6  104  2.7  104) m  
 = 9  105 m 

AZGe, cixÿYwU cvwb‡Z m¤úbœ Kiv n‡j †Wviv cȪ ’ 9  105 m 
n«vm cv‡e| 

cÖkœ 62  Kzwgjøv †evW© 2016  cÖkœ 4 

DÏxc‡K 3800 Å 
Zi½‰`‡N©̈ i Av‡jv e¨envi 
K‡i Bqs-Gi wØwPo cixÿv 
m¤úbœ Kiv n‡”Q| wP‡Î 
S1S2 = 0.5 mm, OP = 6.46 
 103 m, D = 1 m. 

 

D = 1 m

PO = 6.46  103 m

S* = 0.5 mm

P

O
S1

S2 c Æ̀v

ˆK± Ềxq Dä¾j ˆWviv

 

K. dvg©v‡Ui bxwZ wjL| 1 
L. mv`v Av‡jv wcÖR‡gi ga¨ ẁ ‡q hvevi mgq we”QzwiZ nq †Kb? 2 
M. DÏxc‡K †K› ª̀xq D¾¡j †Wviv n‡Z cÂg AÜKvi †Wvivi ~̀iZ¡ 

KZ? 3 
N. DÏxc‡Ki P we› ỳ‡Z MVbg~jK e¨wZPvi bv aŸsmvZ¥K 

e¨wZPvi n‡e MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI| 4 

  62bs cÖ‡kœi DËi   

 K  dvg©v‡Ui bxwZwU n‡jv GKwU wbw ©̀ó we›`y †_‡K Aci GKwU 
wbw ©̀ó we›`y‡Z cwiågYKv‡j Av‡jvKiwk¥ Ggb GKwU c_ AbymiY 
K‡i hv AwZµ‡g cÖ‡qvRbxq mgq wbKUeZ©x Ab¨vb¨ c‡_i Zzjbvq 
nq me©wb¤œ ev Aeg bZzev m‡e©v”P ev Pig A_ev AcwiewZ©Z Z_v 
w¯’i _v‡K| 

 L  mv`v Av‡jv mvZwU e‡Y©i mgwó| G mvZwU e‡Y©i cÖwZwU e‡Y©i 
Zi½‰`N©̈  wfbœ wfbœ| †h e‡Y©i Zi½‰`N©̈  hZ †ewk †m eY© ZZ 
†ewk euv‡K| GRb¨ mv`v Av‡jv wcÖR‡gi ga¨ w`‡q Mgb Ki‡j 
cÖwZm„Z iwk¥ mvZwU e‡Y© wef³ n‡q wcÖR‡gi w`‡K †eu‡K hvq 
A_©vr we”QzwiZ nq| 

 M  awi, †K›`ªxq D¾¡j †Wviv n‡Z cÂg AÜKvi †Wvivi ~̀iZ¡ x 
DÏxcK n‡Z, Zi½‰`N©̈ ,  = 3800 Å  = 3800  1010 m 
 wPoØ‡qi ga¨eZx© `~iZ¡, a = 0.5 mm = 5  104 m 

 wPo n‡Z c ©̀vi ~̀iZ¡, D = 1m 

†K› ª̀xq D¾¡j †Wviv n‡Z cÂg AÜKvi †Wvivi ~̀iZ¡,  

 x = 
2n  1

2   
D
a   

  = 
2  5  1

2   
1  3800  1010

5  104  m  

  = 3.42  103 m = 3.42 mm 
A_©vr †K›`ªxq D¾¡j †Wviv †_‡K cÂg AÜKvi †Wvivi ~̀iZ¡ 3.42 mm. 

 N  †K›`ªxq D¾¡j †Wviv †_‡K n Zg †Wvivi `~iZ¡ xn n‡j, xn = n  
D
a  

GLv‡b, n hw` c~Y©msL¨v nq Zvn‡j MVbg~jK e¨wZPvi n‡e, 
Acic‡ÿ n c~Y©msL¨v bv n‡j aŸsmvZ¥K e¨wZPvi n‡e| 
GLv‡b, †K› ª̀xq D¾¡j †Wviv †_‡K P we›`yi `~iZ¡,  
 OP = xn = 6.46  103

 m 
Zi½ ˆ`N©̈ ,  = 3800 Å = 3800  1010 m 

c`©vi ~̀iZ¡, D = 1 m 

wPoØ‡qi ~̀iZ¡, a = 0.5 mm = 5  104 m 

GLb, 6.46  103 m = 
n  3800  1010 m  1 m

5  104 m
 

 n = 8.5 
†h‡nZz, n c~Y©msL¨v bq, ZvB aŸsmvZ¥K e¨wZPvi n‡e| 
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AvaywbK c`v_©weÁv‡bi m~Pbv Aa¨vq 08 

 
 

cÖkœ 82  wm‡jU †evW© 2021  cÖkœ 6 

GKRb gnvk~b¨Pvix 25 eQi eq‡m 2.4  108 m s1 †e‡M MwZkxj 
GKwU gnvk~b¨hv‡b P‡o gnvKvk åg‡Y wM‡q wd‡i G‡jb| c„w_exi 
gvbyl Zv‡K †`L‡Z †c‡jb 75 eQi eq‡mi GKRb e„× wn‡m‡e| 
K. Ro cÖm½ KvVv‡gv ej‡Z Kx eyS? 1 
L. M¨vwjwjIi iƒcvšÍi e¨vL¨v Ki| 2 
M. gnvk~b¨Pvixi eqm wbY©q Ki| 3 
N. gnvk~b¨Pvix Zvi 50-Zg Rš§w`b c„w_ex‡Z Ki‡Z PvB‡j 

Zv‡K KZ‡e‡M MwZkxj n‡Z n‡e? 4 

  82bs cÖ‡kœi DËi   
 K  ci¯ú‡ii mv‡c‡ÿ aªæe †e‡M MwZkxj †hme cÖm½ KvVv‡gv‡Z 
wbDU‡bi MwZm~Î AR©b Kiv hvq †m¸‡jv‡K Ro cÖm½ KvVv‡gv 
e‡j| 

 L  hw` †Kv‡bv NUbv GKB mv‡_ `ywU c„_K KvVv‡gvq N‡U, Z‡e 
¯v̂fvweKfv‡eB ỳwU KvVv‡gvi Rb¨ ỳB cÖKv‡ii †mU ¯’vbv¼ cvIqv 
hv‡e| D³ NUbvi Rb¨ ỳB †mU ’̄vbv‡¼i g‡a¨ m¤úK© ¯’vcb Kivi 
wbwg‡Ë †h mgxKiY cvIqv hvq, Zv‡KB M¨vwjwjIi iƒcvšÍi 
mgxKiY e‡j| 
hw` ỳwU KvVv‡gvB Af¨šÍixY KvVv‡gv nq, Z‡e †m iƒcvšÍi‡KI 
M¨vwjwjq iƒcvšÍi e‡j| 

 Y Y

S

O

Z

vt

AP X

Z

X
O P

x 

x P (x, y, z)

v

 
g‡i Kwi f‚c„‡ô w ’̄i AP GKwU KvVv‡gv| Gi mv‡c‡ÿ X Aÿ 
eivei Pjgvb P-KvVv‡gvi †eM v| t = 0 mg‡q Dfq KvVv‡gvi g~j 
we› ỳ O Ges O GK RvqMvq _vK‡j t = t mgq c‡i O we› ỳ O n‡Z 
vt ~̀i‡Z¡ Ae ’̄vb Ki‡e| P we› ỳi ¯’vbv¼ AP-KvVv‡gv‡Z 
(x, y, z) n‡j t mg‡q IB we› ỳi ’̄vbv¼ P-KvVv‡gv‡Z, x = x  vt 
P-KvVv‡gv X Aÿ eivei MwZkxj e‡j Y I Z A‡ÿ †Kv‡bv 
cwieZ©b n‡e bv; A_©vr y = y Ges z = z 

c~‡e© mKj KvVv‡gv‡Z mgq Awfbœ e‡j, t = t 

myZivs, AP-KvVv‡gvi †Kv‡bv mgxKiY‡K P-KvVv‡gv‡Z iƒcvšÍwiZ 
Ki‡Z n‡j Ic‡ii mgxKiY¸‡jv e¨envi Ki‡Z n‡e| GB 
mgxKiY¸‡jv‡K M¨vwjwjq iƒcvšÍi ejv nq| GB iƒcvšÍi‡Y 
ejwe`¨vi m~Îmg~n mKj KvVv‡gvq Awfbœ _v‡K| 

 M  GLv‡b, gnvk~b¨hv‡bi †eM, v = 2.4  108 ms1 

Av‡jvi †eM, c = 3  108 ms1 

c„w_exi ch©‡eÿ‡Ki cwigvcK…Z mgq, t = (75  25) y = 50 y 

gnvKvkPvixi cwigvcK…Z mgq, t0 = ? 

Avgiv Rvwb, 

 t = 
t0

1  
v2

c2

 

ev, t0 = t  1  
v2

c2  

ev, t0 = 50 y  1  



2.4  108 ms1

3  108 ms1

2

 = 30 y 

A_©vr, gnvk~b¨Pvixi eqm = (30 + 25) y = 55 y 

AZGe, DÏxc‡Ki gnvk~b¨Pvixi eqm gnvk~b¨hv‡bi K¨v‡jÛv‡i 
55 y n‡e|  

 N  GLv‡b, Av‡jvi †eM, c = 3  108 ms1  
c„w_exi ch©‡eÿ‡Ki wnmveK…Z mgq, t = (75  25) y = 50 y 

gnvk~b¨Pvixi wnmveK…Z mgq, t0 = (50  25) y = 25 y 

awi, gnvk~b¨hv‡bi †eM n‡e v 

Avgiv Rvwb, t = 
t0

1  
v2

c2

 

ev, 1  
v2

c2 = 
t0

t  

ev, 1  
v2

c2 = 
25 y
50 y 

ev, 1  
v2

c2 = 
1
4 [Dfqcÿ‡K eM© K‡i] 

ev,  v
2

c2 = 1  
1
4 

ev, v2 = 
3
4  c2  

ev,  v = 
3
4  (3  108 ms1)2 = 2.6  108 ms1 

AZGe, DÏxc‡Ki gnvk~b¨Pvix Zvi 50-Zg Rš§w`b c„w_ex‡Z 
Ki‡Z PvB‡j Zv‡K 2.6  108 ms1 †e‡M MwZkxj n‡Z n‡e| 

cÖkœ 83  gqgbwmsn †evW© 2021   cÖkœ 7 

M‡elYv †K‡› ª̀i wZbRb M‡el‡Ki eqm h_vµ‡g 30 eQi, 40 
eQi Ges 42 eQi| wØZxq M‡elK 2.4  108 m s1 †e‡M Ges 
Z…Zxq M‡elK 1.8  108 m s1 †e‡M gnvk~b¨hv‡bi P‡o Qvqvc_ 
AbymÜv‡b †M‡jb Ges M‡elYv †k‡l c„w_exi cwÄKvg‡Z 30 eQi 
ci c„w_ex‡Z wd‡i G‡jb| gnvk~b¨hv‡bi ˆ`N©̈  100 m| 
K. Av‡cwÿKZvi we‡kl Z‡Ë¡i cÖ_g ¯x̂Kvh©wU wjL| 1 
L. j‡iÄ iƒcvšÍi I M¨vwjwjI iƒcvšÍi GKB iKg n‡Z cv‡i 

wK? e¨vL¨v Ki|  2 
M. wØZxq M‡el‡Ki mv‡c‡ÿ gnvk~b¨hv‡bi MwZkxj Ae¯’vq 

ˆ`N©̈  wbY©q Ki| 3 
N. wØZxq I Z…Zxq M‡elK c„w_ex‡Z wd‡i Avmvi ci M‡elK 

wZbR‡bi g‡a¨ Kvi eqm †ewk n‡e? MvwYwZK gZvgZ 
`vI| 4 



110  HSC m„Rbkxj c`v_©weÁvb wØZxq cÎ MADE EASY to TEST PAPERS 

 

  83bs cÖ‡kœi DËi   
 K  Av‡cwÿKZvi we‡kl Z‡Ë¡i cÖ_g ¯x̂Kvh©wU n‡jv mKj Ro 
cÖm½ KvVv‡gv‡Z c`v_©weÁv‡bi m~Î¸‡jvi MvwYwZK iƒc GKB 
_v‡K| 

 L  j‡iÄ iƒcvšÍi mgxKiYmg~n : 

 x = 
x  vt

1  
v2

c2

 

 y = y 
 z = z 

 t = 
t  

vx
c2

1  
v2

c2

 

hw` v << c nq ZLb vc = 0 

myZivs j‡iÄ iƒcvšÍi mgxKiY¸‡jv `vovq, 

 x = 
x  vt

1  0
 = x  vt  

 y = y 
 z = z  
 t = t 

hv Avm‡j M¨vwjjxq iƒcvšÍi mgxKiY 
 j‡iÄ iƒcvšÍi I M¨vwjjxq iƒcvšÍi GKB iKg n‡Z cv‡i| 

 M  GLv‡b, 2q M‡el‡Ki †eM, v2 = 2.4  108 ms1 

 Av‡jvi †eM, c = 3  108 ms1 

 gnvk~b¨hv‡bi wbðj ˆ`N©̈ , L0 = 100 m 

AZGe, ˆ`‡N©̈ i Av‡cwÿKZv Abymv‡i 2q M‡el‡Ki mv‡c‡ÿ 
gnvk~b¨hv‡bi MwZkxj Ae ’̄vq ˆ`N©̈ , 

 L = L0 1  
v2

c2  

  = 100 m  1  



2.4  108 ms1

3  108 ms1

2

 

  = 60 m 

 N  GLv‡b, MwZkxj Ae ’̄vq mgq, t = 30 y 

 2q M‡el‡Ki †eM, v2 = 2.4  108 ms1 

 3q M‡el‡Ki †eM, v3 = 1.8  108 ms1 

 Av‡jvi †eM, c = 3  108 ms1 

mg‡qi Av‡cwÿKZv Abymv‡i 2q M‡elK KZ…©K cwigvcK…Z mgq,  

 t02
 = t 1  

v2

c2  

  = 30 y  1  



2.4  108 ms1

3  108 ms1

2

  

  = 18 y 

GLb, Abyiƒcfv‡e, 3q M‡el‡Ki cwigvcK…Z mgq,  

 t03
 = 30 y  1  



1.8  108 ms1

3  108 ms1

2

  

  = 24 y 

 DÏxcK Abymv‡i 1g M‡el‡Ki eqm, 
 a1 = (30 + 30) y = 60 y 

2q M‡el‡Ki eqm, a2 = 40 y + t02
 = (40 + 18) y  = 58 y 

3q M‡el‡Ki eqm, a3 = 42 y + t03
 = (42 + 24) y = 66 y 

MvwYwZK we‡kølY n‡Z †`Lv hvq, a3 > a1 > a2| 
AZGe wØZxq I Z…Zxq M‡elK c„w_ex‡Z wd‡i Avmvi ci Z…Zxq 
M‡el‡Ki eqm 1g M‡elK A‡cÿv †ewk Ges 1g M‡el‡Ki eqm 
2q M‡elK A‡cÿv †ewk n‡e| 

cÖkœ 84  ewikvj †evW© 2019  cÖkœ 6 

†Kv‡bv cigvYyi ỳwU B‡jKUª‡bi †eM h_vµ‡g 0.90 c Ges  
0.99 c| GLv‡b c n‡jv Av‡jvi †eM Ges B‡jKUª‡bi w ’̄i fi 9.1 

 1031 kg| 
K. †dvUb Kv‡K e‡j? 1 
L. GKB AvKv‡ii Kv‡Qi e ‘̄ A‡cÿv `~‡ii e ‘̄‡K †QvU †`wL 

†Kb e¨vL¨v Ki| 2 
M. wØZxq B‡jKUªbwUi MwZkxj fi wbY©q Ki| 3 
N. DÏxc‡Ki †Kv‡bv B‡jKUª‡bi Av‡cwÿK MwZkw³ †ewk 

n‡e? MvwYwZKfv‡e hvPvBc~e©K gšÍe¨ Ki| 4 

  84bs cÖ‡kœi DËi   
 K  †Kv‡bv e¯‘ †_‡K Av‡jv ev kw³i wbtmiY wbiew”Qbœfv‡e nq 
bv| kw³ ev wewKiY wQbœvwqZ A_©vr ¸”Q¸”Q AvKv‡i c¨v‡KU ev 
†Kvqv›Uvg wn‡m‡e wbtm„Z nq| Av‡jv Z_v †h‡Kv‡bv wewKiY msL¨ 
†Kvqv›Uvg mgwó| Av‡jvi GB KYv ev c¨v‡KU‡K †dvUb e‡j| 

 L  `~‡ii wRwbm †QvU †`Lvi KviY DËj †j‡Ý jÿ¨e ‘̄ †jÝ 
†_‡K hZ ~̀‡i n‡e DËj †jÝ jÿ¨e¯‘i ZZ †QvU we¤̂ MVb K‡i| 
gvby‡li †Pv‡Li †jÝ DËj cÖK…wZi ZvB †Pv‡Li †j‡Ý ~̀‡ii e ‘̄i 
Lwe©Z Ges D‡ëv we¤̂ MVb K‡i ZvB ~̀‡ii wRwbm †QvU †`Lv hvq| 

 M  GLv‡b, B‡j±ª‡bi w ’̄i fi, m0 = 9.1  1031 kg 

 B‡j±ª‡bi †eM, v = 0.99 c 

B‡j±ªbwUi MwZkxj fi, 

 m = 
m0

1  
v2

c2

 = 
9.1  1031

1  



0.99 c

c

2 kg 

 m = 6.45  1030 kg 

AZGe, DÏxc‡Ki wØZxq B‡j±ªbwUi MwZkxj fi 6.45  1030 kg| 

 N  ÔMÕ n‡Z cvB, 
wØZxq B‡j±ªbwUi MwZkxj fi, m = 6.45  1030 kg 

GLb, 1g B‡j±ªbwUi MwZkxj fi, 

 m = 
m0

1  
v2

c2

= 
9.1  1031

1  



0.90 c

c

2 kg 

GLv‡b, 
m0 = 9.1  1031 
kg 
v = 0.90 c 

 m = 2.09  1030 kg 

 1g B‡j±ªbwUi Av‡cwÿK MwZkw³, 
 T = mc2  m0c

2 
  = (m  m0) c

2 

  = (2.09  1030  9.1  1031)  (3  108)2 J 
  = 1.06  1013 J 
 T = 662446.8 eV 
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2q B‡j±ªbwUi Av‡cwÿK MwZkw³, 
 T = mc2  m0c

2 
  = (m  m0) c

2 
  = (6.45  1030  9.1  1031)  (3  108)2 J  
  = 4.99  1013 J 
 T = 3116250 eV 
†`Lv hv‡”Q, T > T 

AZGe, DÏxc‡Ki 2q B‡j±ªbwUi Av‡cwÿK MwZkw³ †ewk n‡e| 

cÖkœ 85  h‡kvi †evW© 2017   cÖkœ 5 

50 eQi eq‡m GKRb gnvk~b¨Pvix gnvk~b¨hv‡b P‡o gnvKvk 
Awfhv‡b †M‡jb Ges 30 eQi ci c„w_ex‡Z wd‡i G‡jb| 
gnvk~b¨hv‡bi fi = 720 kg, gnvk~b¨hv‡bi †eM = 3.72  105 m 

s1, Av‡jvi MwZ = 3  108 m s1. 
K. wbDwK¬qb Kx? 1 
L. †Kv‡bv e ‘̄ Av‡jvi mgvb †e‡M Pj‡Z cv‡i bv e¨vL¨v Ki| 2 
M. c„w_ex‡Z gnvk~b¨Pvixi eqm wbY©q Ki| 3 
N. gnvk~b¨hv‡bi g~j f‡ii cwieZ©b Kxiƒc n‡e? MvwYwZK 

e¨vL¨v `vI| 4 

  85bs cÖ‡kœi DËi   
 K  wbDwK¬qv‡m †hme KYv _v‡K †m¸‡jvB wbDwK¬qb| 

 L  f‡ii Av‡cwÿKZv †_‡K Avgiv Rvwb, m = 
m0

1  
v2

c2

 

hw` †Kv‡bv e¯‘i †eM Av‡jvi †e‡Mi mgvb nq A_©vr, v = c nq 
Z‡e mgxKiY Abymv‡i e ‘̄i fi Amxg n‡q hvq| hv m¤¢e bq| 
myZivs, †Kv‡bv e ‘̄ Av‡jvi mgvb †e‡M Pj‡Z cv‡i bv| 

 M  awi, c„w_ex †_‡K wbY©xZ mgq e¨eavb t 
DÏxcK n‡Z, gnvk~b¨hv‡bi †eM, v = 3.72  105 m s1 

Av‡jvi MwZ, c = 3  108 m s1 

gnvk~b¨hvb †_‡K wbY©xZ mgq e¨eavb, t0 = 30 y 

Avgiv Rvwb, t = 
t0

1  
v2

c2

  

 = 
30 y

1  



3.72  108 m s1

3  108 m s1

2
 

 = 30 y 
gnvk~b¨Pvix 50 eQi eq‡m gnvk~‡b¨hv‡b P‡o gnvKvk åg‡Y hvb 
 c„w_ex‡Z gnvk~b¨Pvixi eqm = (50 + 30) y = 80 y 

 N  DÏxcK Abymv‡i, gnvk~b¨hv‡bi wbðj fi, m0 = 720 kg 

 †eM, v = 3.72  105 m s1 

 Av‡jvi MwZ, c = 3  108 m s1 

Avgiv Rvwb, m = 
m0

1  
v2

c2

 

 = 
720 kg

1  



3.72  105 m s1

3  108 m s1

2
 

 = 720.0006 kg 

gnvk~b¨hv‡bi g~j f‡ii cwieZ©b = 720.0006 kg  720 kg 

 = 0.0006 kg = 0.6 g 

AZGe, Dc‡ii MvwYwZK we‡kølY n‡Z ejv hvq †h, 3.72  105 m s1 
†e‡M gnvk~b¨hvbwU MwZkxj n‡j Gi fi 0.6 g e„w× cv‡e| 

cÖkœ 86  ewikvj †evW© 2017  cÖkœ 4 

†Kv‡bv avZzi Dci 2500 Å Zi½‰`‡N©̈ i AwZ‡e¸wb iwk¥ †djv 
n‡jv| avZzi Kvh© A‡cÿK 2.3 eV| 
K. †jÄ Gi m~ÎwU wjL| 1 
L. m~Pb Zi½‰`N©̈  A‡cÿv †ewk Zi½‰`‡N©̈ i Av‡jv avZe c„‡ô 

AvcwZZ n‡j B‡jKUªb wbM©Z nqbv †Kb? 2 
M. wbtm„Z d‡Uv B‡jKUª‡bi m‡e©v”P †eM KZ? 3 
N. DÏxc‡Ki Z_¨ n‡Z AvcwZZ †dvU‡bi K¤úv¼ ebvg 

MwZkw³i †jLwPÎ A¼bc~e©K †jLwU K¤úv¼ Aÿ‡K †Q` 
Kivi KviY e¨vL¨v Ki| 4 

  86bs cÖ‡kœi DËi   

 K  †j‡Äi m~ÎwU n‡jv †h‡Kv‡bv Zwor‡PŠ¤K̂ Av‡e‡ki †ÿ‡Î 
Avweó Zwo”PvjK ej ev cÖev‡ni w`K Ggb nq †h, Zv m„wó nIqv 
gvÎB †h Kvi‡Y m„wó nq †mB KviY‡KB evav †`q| 

 L  AvBb÷vB‡bi Av‡jvK Zwor mgxKiY Abymv‡i Av‡jvK 
B‡jKUª‡bi MwZkw³, 

 1
2 mv2 = hf  hf0 = h(f  f0) = h  

c
  

c
0

  

 
1
2 mv2 = hc  

1
  

1
0

  ................. (1) 

GB mgxKiY n‡Z cÖZxqgvb nq †h, AvcwZZ Zi½‰`N©̈  m~Pb 

Zi½‰`N©̈  A‡cÿv †ewk n‡j, 1 < 
1
0

 nq| 

G‡ÿ‡Î MwZkw³ FYvZ¥K nq hv m¤¢e bq; GRb¨ m~Pb Zi½‰`N©̈  
A‡cÿv †ewk Zi½‰`‡N©̈ i Av‡jv avZe c„‡ô AvcwZZ n‡j 
B‡jKUªb wbM©Z nq bv| 

 M  awi, wbtm„Z d‡Uv B‡jKUª‡bi m‡e©v”P †eM vmax 

DÏxcK n‡Z, Zi½‰`N©̈ ,  = 2500 Å = 2500  1010 m 
 Kvh© A‡cÿK, W0 = 2.3 eV = 2.3  1.6  1019 J 

 B‡jKUª‡bi fi, m = 9.1  1031 kg 
 Av‡jvi †eM, c = 3  108 m s1 

 cøv‡¼i aªæeK, h = 6.63  1034 Js 

Avgiv Rvwb, 

 1
2 mv

2
max = hf  W0 = h 

c
  W0 

 = 
6.63  1034 Js  3  108 m s1

2500  1010 m
  2.3  1.6  1019 J 

 = 7.956  1019 J  3.68  1019 J 

ev, v2
max = 4.276  1019 J  

2
m  

ev, v2
max = 

4.276  1019 J  2
9.1  1031 kg

 

ev, vmax = 9.694  105 m s1 

myZivs wbtm„Z d‡Uv B‡jKUª‡bi m‡e©v”P †eM 9.694  105 m s1| 
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 N  DÏxcK Abymv‡i, 
 Kvh© A‡cÿK, W0 = 2.3 eV = 2.3  1.6  1019 J 

 cøv‡¼i aªæeK, h = 6.63  1034 Js 

 m~Pb K¤úv¼, f0 = ? 

Avgiv Rvwb, W0 = hf0 

ev, f0 = 
W0

h   

  = 
2.3  1.6  1019 J

6.63  1034 Js
  

  = 5.55  1014 Hz 
M n‡Z cvB, B‡jKUª‡bi m‡e©v”P †eM, 
 vmax = 9.694  105 m s1 

Avevi, 12 mv
2
max = eV0 

ev, eV0 = 
1
2  9.1  1031 kg  (9.694  105 m s1)2 

  = 4.276  1019 J = 2.67 eV 
Avevi, eV0 = h(f  f0) 

ev, f  f0 = 
eV0

h  

ev, f = 
4.276  1010 J
6.63  1034 Js

 + f0  

  = 6.45  1014 Hz + 5.55  1014 Hz  
  = 12  1014 Hz 

 Y 

X O 
c  f 

A 

B f0 

2.
67

 e
V

0 


 1

 e
V

0 

5.55  1014 Hz 12  1014 Hz 

2.67 eV0 

 f  
†jLwPÎwU n‡Z †`Lv hvq †h, †jLwPÎwU X Aÿ‡K B we› ỳ‡Z †Q` 
K‡i‡Q| B we› ỳ n‡jv m~Pb K¤úv¼| m~Pb K¤úv‡¼i †P‡q Kg 
K¤úv‡¼ avZzwU‡Z Av‡jv co‡j avZz n‡Z †Kv‡bv B‡jKUªb wbM©Z 
n‡e bv| GB K¤úv‡¼i †P‡q K¤úv¼ hZ e„w× cv‡e MwZkw³I ZZ 
e„w× cv‡e| A_©vr m~Pb K¤úv¼‡K wb‡`©k Kivi Rb¨B K¤úv¼ ebvg 
MwZkw³ †jLwPÎ A¼b Ki‡j †jLwU K¤úv¼ Aÿ‡K †Q` K‡i| 

cÖkœ 87  w`bvRcyi †evW© 2017   cÖkœ 6 

Kwig Zvi eÜy iwn‡gi mv‡_ Av‡cwÿK Z‡Ë¡i wewfbœ welq wb‡q 
Av‡jvPbv Kij| Kwig ejj GKRb gnvk~b¨Pvix 40 eQi eq‡m 
2.62  108 m s1 †e‡M GKwU i‡K‡U P‡o GKwU bZzb MÖ‡ni 
AbymÜv‡b †Mj| c„w_ex‡Z i‡K‡Ui ˆ`N©̈  wQj 75 m| 
K. Kvj `xN©vqb Kx? 1 
L. d‡UvZwor wµqv e¨vL¨vq cøv‡¼i Z‡Ë¡i cÖ‡qvRb †Kb? e¨vL¨v 

Ki| 2 
M. c„w_ex †_‡K cwigvcK…Z MwZkxj i‡K‡Ui ˆ`N©̈  KZ? 3 
N. AbymÜvb †k‡l D³ b‡fvPvix c„w_exi wnmv‡e 45 eQi ci 

wd‡i Avm‡j Av‡cwÿK ZË¡ Abymv‡i c„w_exi K¨v‡jÛvi 
Abyhvqx Zvi eqm GKB n‡e wKbv e¨vL¨v Ki| 4 

  87bs cÖ‡kœi DËi   
 K  †Kv‡bv ch©‡eÿ‡Ki mv‡c‡ÿ MwZkxj Ae¯’vq msNwUZ `ywU 
NUbvi ga¨eZ©x mgq e¨eavb H ch©‡eÿ‡Ki mv‡c‡ÿ w ’̄i Ae ’̄vq 
msNwUZ H GKB NUbvØ‡qi ga¨eZ©x mgq e¨eav‡bi †P‡q †ewk 
n‡e| GwUB Kvj `xN©vqb| 

 L  d‡UvZwor wµqv GKwU ZvrÿwYK NUbv| G wµqvi †ÿ‡Î 
Av‡jvK iwk¥i AvcZb I B‡jKUªb wbM©g‡bi gv‡S †Kv‡bv Kvj 
wej¤b̂ †bB, hv e¨vL¨vi Rb¨ cøv‡¼i †Kvqv›Uvg ZË¡ cÖ‡qvRb| 
d‡UvZwor wµqvq wbtm„Z B‡jKUª‡bi cÖv_wgK MwZkw³ Av‡jvi 
K¤úv‡¼i Dci wbf©ikxj hvi e¨vL¨v ïaygvÎ cøv‡¼i †Kvqv›Uvg ZË¡ 
Abymv‡i †`Iqv m¤¢e| Gme Kvi‡YB d‡UvZwor wµqv e¨vL¨vq 
cøv‡¼i Z‡Ë¡i cÖ‡qvRb| 

 M  awi, MwZkxj i‡K‡Ui ˆ`N©̈  L 

DÏxcK n‡Z, i‡K‡Ui †eM, v = 2.62  108 m s1 

 Av‡jvi †eM, c = 3  108 m s1 

 wbðj i‡K‡Ui ˆ`N©̈ , L0 = 75 m 

Avgiv Rvwb, L = L0 1  
v2

c2 

 = 75 m 1  



2.62  108 m s1

3  108 m s1  
2

 = 36.534 m 

myZivs c„w_ex †_‡K cwigvcK…Z MwZkxj i‡K‡Ui ˆ`N©̈  36.534 m| 

 N  DÏxcK Abymv‡i, i‡K‡Ui †eM, v = 2.62  108 m s1 

 Av‡jvi †eM, c = 3  108 m s1 

 wbðj mgq, t = 45 y 

awi, MwZkxj mgq t0 

Avgiv Rvwb, t = 
t0

1  
v2

c2

 

ev, t0  = t 1  
v2

c2  

 = 45 y 1  



2.62  108 m s1

3  108 m s1  
2

  = 21.92 y 

 gnvk~b¨Pvixi eZ©gvb eqm, t1 = 40 y + 21.92 y = 61.92 y 

c„w_exi wn‡m‡e eZ©gvb eqm, t2 = 40 y + 45 y = 85 y 

†h‡nZz t1  t2 †m‡nZz c„w_exi K¨v‡jÛvi Abyhvqx Zvi eqm GKB 
n‡e bv| 

cÖkœ 88  h‡kvi †evW© 2016  cÖkœ 5 

†Kv‡bv avZe cvZ n‡Z B‡jKUªb wbtmi‡Yi Rb¨ Gi Dci  

2500 Å Zi½‰`‡N©̈ i Av‡jv †djv n‡jv| avZzwUi Kvh©v‡cÿK 2.3 

eV| cø̈ v‡¼i aªæeK h = 6.63  1034 J s| 
K. †Wvwcs Kv‡K e‡j? 1 
L. cigvYyi wbDwK¬qv‡m B‡jKUªb _vK‡Z cv‡i bv †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡K wbtm„Z d‡UvB‡jKUª‡bi m‡e©v”P MwZ‡eM KZ n‡e? 

†ei Ki| 3 
N. DÏxc‡K ewY©Z avZzi Dci 5897 Å Zi½‰`‡N©̈ i Av‡jv 

cwZZ n‡j B‡jKUªb gy³ n‡e wK? MvwYwZKfv‡e we‡kølY 
K‡i gZvgZ `vI| 4 
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  88bs cÖ‡kœi DËi   
 K   weï× Aa©cwievnxi mv‡_ Lye mvgvb¨ cwigvY wÎ‡hvRx ev 
cÂ‡hvRx †gŠ‡ji wgkÖ‡Yi †KŠkj‡K †Wvwcs e‡j| 

 L  nvB‡Rbev‡M©i AwbðqZv bxwZ Abymv‡i †Kv‡bv KYvi 
Ae¯’v‡bi AwbðqZv x Ges fi‡e‡Mi AwbðqZv P n‡j, 

 x. p  
h

2 

B‡jKUªb hw` wbDwK¬qv‡mi Lye KvQvKvwQ Ae ’̄vb K‡i Z‡e Gi 
Ae¯’v‡bi AwbðqZv K‡g hvq| nvB‡Rbev‡M©i bxwZ Abymv‡i ZLb 
B‡jKUª‡bi fi‡e‡Mi AwbðqZv AZ¨waK e„w× cvq| d‡j 
B‡jKUªb ª̀æZ wbDwK¬qvm n‡Z ~̀‡i m‡i hv‡e| ZvB ÒcigvYyi 
wbDwK¬qv‡mi g‡a¨ B‡jKUªb _vK‡Z cv‡i bv|Ó 

 M  awi, wbtm„Z d‡UvB‡jKUª‡bi m‡e©v”P MwZ‡eM vmax 

DÏxcK n‡Z, B‡jKUª‡bi fi, m = 9.1  1031 kg 

Zi½‰`N©̈ ,  = 2500 Å = 2500  1010 m 

Kvh©v‡cÿK, W0 = 2.3 eV = 2.3  1.6  1019 J 

cø̈ v‡¼i aªæeK, h = 6.63  1034 J 

Av‡jvi †eM, c = 3  108 m s1 

Avgiv Rvwb, 

 1
2 mv2

max
 = hf  W0 

ev, 1
2 mv2

max = h 
c
  W0  

 = 6.63  1034 Js 
3  108 ms1

2500  1010 m
  2.3  1.6  1019 J 

ev, 1
2 m v2

max = 4.276  1019 J 

ev, v2
max = 

2  4.276  1019 J
m  = 

8.552  1019 J
9.1  1031 kg

 

 vmax = 9.7  105 m s1 
AZGe, wbtm„Z B‡jKUª‡bi m‡e©v”P MwZ‡eM, 9.7  105 m s1| 

 N  DÏxcK Abymv‡i, avZzi Kvh©v‡cÿK, W0 = 2.3 eV 
 cø̈ v‡¼i aªæeK, h = 6.63  10 34 Js 

 Zi½‰`N©̈ , = 5897 Å = 5897  1010 m 

 AvcwZZ Av‡jvi kw³, E = ? 

Avgiv Rvwb, E = hf = h 
c
 

 = 
6.63  1034 Js  3  108 m s1

5897  1010 m
 

 = 3.373  1019 J 

 = 
3.373  1019

1.6  1019  eV 

 = 2.108 eV. 
†h‡nZz E < W0 †m‡nZz avZzi Dci 5897 Å Zi½‰`‡N©̈ i Av‡jv 
cwZZ n‡j B‡jKUªb gy³ n‡e bv| 

cÖkœ 89  Kzwgjøv †evW© 2016  cÖkœ 5 

wbjq wmwRqvg avZzi cv‡Z 4  107 m Zi½‰`‡N©̈ i Av‡jv AvcwZZ 
K‡i d‡Uv Zwor wµqvi cixÿY cwiPvjbv Ki‡Q| †m wbe„wË wef‡ei 
gvb †cj 2 V| cieZ©x‡Z †m 6.8  107 m Zi½‰`‡N©̈ i jvj Av‡jv 
e¨envi K‡i| [B‡jKUª‡bi fi 9.1  1031 kg] 

K. cÖevn weea©K ¸YK Kv‡K e‡j? 1 
L. ZvcgvÎv e„w×‡Z Aa©cwievnxi cwievwnZv e„w× cvq †Kb? 2 
M. DÏxcK Abymv‡i d‡UvB‡jKUª‡bi m‡e©v”P MwZ‡eM wbY©q 

Ki| 3 
N. jvj Av‡jv e¨envi Kivq d‡UvZwor cÖevn NU‡e wK-bv 

e¨vL¨v Ki| 4 

  89bs cÖ‡kœi DËi   
 K  msMÖvnK cxV †fv‡ëR VCB aªæe _vK‡j msMÖvnK cÖevn IC I 
wbtmviK cÖevn IE Gi AbycvZ‡K cÖevn weea©b ¸YK () e‡j| 

 L  Avgiv Rvwb, cig k~b¨ ZvcgvÎvq Aa© cwievnxi B‡jKUªb¸‡jv 
cigvYy‡Z `„pfv‡e Ave× _v‡K| GB ZvcgvÎvq mn‡hvRx 
AYyeÜb¸‡jv LyeB mej nq Ges me¸‡jv †hvRb B‡jKUªbB 
mn‡hvMx AYyeÜb ˆZwi‡Z e¨ Í̄ _v‡K| d‡j †Kv‡bv gy³ B‡jKUªb 
_v‡K bv| ZvcgvÎv e„w× Ki‡j wKQy msL¨K mn‡hvRx AYyeÜb 
†f‡O hvq Ges wKQy B‡jKUªb cwienb e¨v‡Û cÖ‡ek Kivi g‡Zv 
h‡_ó kw³ AR©b K‡i Ges gy³ B‡jKUª‡b cwiYZ nq| Gmgq 
mvgvb¨ wefe cv_©K¨ cÖ‡qv‡M gy³ B‡jKUªb¸‡jv Zwor cÖevn m„wó 
K‡i A_©vr Gi cwievnKZ¡ e„w× cvq| 

 M  awi, d‡UvB‡jKUª‡bi m‡e©v”P MwZ‡eM vmax 

DÏxc‡K n‡Z, wbe„wË wefe, V0 = 2V 

 B‡jKUª‡bi fi, m = 9.1  1031 kg 

 B‡jKUª‡bi PvR©, e = 1.6  1019 C 

Avgiv Rvwb,  

 eV0 = 
1
2 m v2

max 

ev, v2
max = 

2eV0

m  

ev, vmax = 
2 e V0

m   

ev, vmax = 
2  1.6  1019 C  2 V

9.1  1031 kg
 

 vmax = 8.386  105 m s1 
myZivs d‡UvB‡jKUª‡bi m‡e©v”P MwZ‡eM, 8.386  105 m s1| 

 N  DÏxcK Abymv‡i, AvcwZZ Av‡jvi Zi½‰`N©¨,  = 4  107 m 
 wbe„wË wefe, V0 = 2V 

 B‡jKUª‡bi PvR©, e = 1.6  1019 J 

 jvj Av‡jvi Zi½‰`N©̈ ,  = 6.8  107 m 

 cø̈ v‡¼i aªæeK, h = 6.63  1034 Js 

 Av‡jvi †eM, c = 3  108 m s1 
AvcwZZ †dvU‡bi kw³, 

 E = h
c
 

  = 6.63  1034 Js  
3  108 m s1

4  107 m
 

  = 4.97  1019 J 

jvj Av‡jvi †dvU‡bi, E = hf = h 
c
 

 = 
6.63  1034 Js  3  108 m s1

6.8  107 m
 

 = 2.925  1019 J 
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Avevi B‡jKUªb wbM©Z nIqv Rb¨ cÖ‡qvRbxq kw³, 
 W0 = E  eV0 
  = 4.97  1019 J  1.6  1019 C  2 V 
  = 1.77  1019 J 

†h‡nZz E > W0 †m‡nZz jvj Av‡jv e¨envi Kivq d‡UvZwor cÖevn 
NU‡e| 

cÖkœ 90  ewikvj †evW© 2016  cÖkœ 2 

d‡Uv-Zwor cÖwµqv ch©‡eÿ‡Yi Rb¨ wgw_jv cUvwmqvg avZzi Dci 
Dchy³ K¤úv‡¼i GKwU Av‡jv AvcwZZ Kij| cUvwmqvg c„ô 
n‡Z †h B‡jKUªb wbM©Z n‡jv Zvi MwZkw³ 1.4 eV| cUvwmqv‡gi 
Kvh©v‡cÿK n‡jv 2.0 eV| bvwejv 10 kV wefe cv_©K¨ GKwU 
B‡jKUªb‡K MwZkxj Kij| 
K. K…ò MnŸi Kx? 1 
L. N~Y©bkxj KvVv‡gv Ro cÖm½ KvVv‡gv bq e¨vL¨v Ki| 2 
M. DÏxc‡Ki cUvwmqv‡gi Dci AvcwZZ Av‡jvi Zi½‰`N©̈  

KZ wQj? 3 
N. DÏxc‡Ki Dfq B‡jKUª‡bi MwZ‡eM GKB wQj wK? 

MvwYwZK we‡kølYmn †Zvgvi gZvgZ `vI| 4 

  90bs cÖ‡kœi DËi   
 K   gnvKv‡k †Kv‡bv e ‘̄ ev Gi Av‡kcv‡k †h AÂj †_‡K 
†Kv‡bv Z_¨ cvIqv m¤¢e bq Ges †hLvb †_‡K Av‡jv ev †Kv‡bv 
e¯‘ †ewi‡q Avm‡Z cv‡i bv †mB AÂjB n‡jv K…òMnei| 

 L  ci¯ú‡ii mv‡c‡ÿ aªæe‡e‡M MwZkxj †h mKj cÖm½ 
KvVv‡gv‡Z wbDUª‡bi MwZm~Î AR©b Kiv hvq Zv‡`i‡K Ro cÖm½ 
KvVv‡gv e‡j| N~Y©bkxj KvVv‡gv‡Z e¯‘i MwZ  n«vm ev e„w× 
NUv‡bvi Rb¨ g›`b ev Z¡iY m„wó nq e‡j e¯‘ mg‡e‡M P‡j bv| 
GRb¨ N~Y©bkxj KvVv‡gv Ro cÖm½ KvVv‡gv bq| 

 M  awi, AvcwZZ Av‡jvi Zi½‰`N©̈  
DÏxcK n‡Z, cUvwmqv‡gi Kvh©v‡cÿK, W0 = 2.0 eV 

wbM©Z B‡jKUª‡bi MwZkw³, Kmax = 1.4 eV 

cø̈ v‡¼i aªæeK, h = 6.63  1034 Js 

Av‡jvi †eM, c = 3  108 m s1 

Avgiv Rvwb, 
 E = Kmax + W0 
ev, hf = 1.4 eV + 2.0 eV 

ev, h 
c
 = 3.4 eV 

ev,  = 
hc

3.4 eV  = 
6.63  1034 Js  3  108 m s1

3.4  1.6  1019 J
 

ev,  = 3.656  107 m  

ev,  = 3656  1010 m = 3656 Å 

AZGe, cUvwmqv‡gi Dci AvcwZZ Av‡jvi Zi½ ˆ`N©̈  3656 Å| 

 N  awi, wgw_jvi B‡jKUª‡bi †eM em 

Ges bvwejvi †ÿ‡Î B‡jKUª‡bi †eM en 

MwZkw³, K = 1.4 eV = 1.4  1.6  1019 J = 2.24  1019 J 

wefe cv_©K¨, V = 10 kV = 1  104 V 

B‡jKUª‡bi fi, m = 9.1  1031 kg 

B‡jKUª‡bi PvR©, e = 1.6  1019 C 

wgw_jvi †ÿ‡Î, K = 2.24  1019 J 

ev, 1
2 mvm

2 = 2.24  1019 J 

ev, vm
2 = 

2  2.24  1019 J
m  = 

4.48  1019 J
9.1  1031 kg

 

 vm = 7.02  105 ms1 

Avevi, bvwejvi †ÿ‡Î, 

 vn = 
2 eV

m  = 
2  1.6  1019 C  1  104 V

9.1  1031 kg
 

 vn = 5.93  107 ms1 

A_©vr vn > vm 

AZGe Dc‡ii MvwYwZK we‡kølY n‡Z ejv hvq, Dfq‡ÿ‡Î 
B‡jKUª‡bi MwZ‡eM GKB wQj bv| 

cÖkœ 91  XvKv †evW© 2015  cÖkœ 5 

d‡UvZwor wµqv cixÿ‡Y †`Lv †Mj cUvwmqvg avZzi Dci 4400 

Å Zi½‰`‡N©̈ i Av‡jv AvcwZZ n‡j ïaygvÎ B‡jKUªb wbM©Z nq 
wKš‘ MwZkw³ cÖvß nq bv| hw` 1500 Å Zi½‰`‡N©̈ i Av‡jv 
AvcwZZ nq Z‡e B‡jKUªb wbtmwiZ nq Ges MwZkw³ cÖvß nq| 
K. K…òMnŸi Kv‡K e‡j? 1 
L. p-UvBc Aa©-cwievnx Zwor wbi‡cÿ wK-bv e¨vL¨v Ki| 2 
M. cUvwmqv‡gi Kvh©v‡cÿK wbY©q Ki| 3 
N. DÏxc‡Ki wbtmwiZ B‡jKUª‡bi MwZkw³ cÖvß nIqv bv 

nIqvi KviY Kx? MvwYwZK we‡kølYmn gZvgZ `vI| 4 

  91bs cÖ‡kœi DËi   
 K  GKwU ZviKvi fi I NbZ¡ h‡_ó n‡j Zvi †_‡K Av‡jv Avm‡Z 

cv‡ibv e‡j Avgiv G‡`i †`L‡Z cvBbv| Z‡e G‡`i gnvKl© 
AvKl©Y Avgv‡`i †evaMg¨ n‡e, GB mg¯Í ZviKv A_©vr e ‘̄ wcÐ‡K 

K…òMnŸi e‡j| 

 L  mvaviYfv‡e Avgiv Rvwb, p UvBc e¯‘‡Z AwZwi³ wKQy †nvj 
Av‡Q| wKš‘ GB AwZwi³ B‡jKUªb mieivn K‡i `vZv Ac ª̀e¨| 
GB `vZv Ac`ªe¨ wb‡R Zwor wbi‡cÿ| hLb Ac`ªe¨ †gkv‡bv nq 
ZLb hv‡K ÔAwZwi³ B‡jKUªbÕ ejv nq cÖK…Zc‡ÿ Zv Aa©cwievnx 
†Kjv‡m mg‡hvRx eÜb MV‡bi Rb¨ cÖ‡qvRbxq msL¨K †nv‡ji 
AwZwi³| GB AwZwi³ †nvj gy³ †nvj Ges Giv Aa©cwievnxi 
cwievwnZv e„w× K‡i| ZvB ejv hvq, p UvBc Aa©cwievnx 
cÖK…Zc‡ÿ Zwor wbi‡cÿ| 

 M  awi, cUvwmqv‡gi Kvh©v‡cÿK, W0 
Avgiv Rvwb, 

 W0 = 
hc
0

 

ev, W0 = 
6.63  1034  3  108

4400  1010  J 

 = 4.52  1019 J 

 = 
4.52  1019

1.6  1019  eV 

 W0 = 2.825 eV 

GLv‡b, 
Zi½ ˆ`N©̈ , 
0 = 4400 Å 
 = 4400  1010 m 
Av‡jvi †eM, 

c = 3  108 m s1 
cøv‡¼i aªæeK, 

h = 6.63  1034 Js 

AZGe, cUvwmqv‡gi Kvh©v‡cÿK 2.825 eV| 
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 N  GLv‡b, 
Zi½ ˆ`N©̈ ,  = 1500 Å = 1500  1010 m 

cøv‡¼i aªæeK, h = 6.63  1034 J-s 
Av‡jvi †eM, c = 3  108 m s1 
kw³, E = KZ? 
avZe cvZ n‡Z B‡jKUªb wbtmiY I MwZkw³ cÖvß nIqvi Rb¨ †h 
kw³i cÖ‡qvRb Zv n‡jv, 

 E = 
hc
  

ev, E = 
6.63  1034  3  108

1500  1010  J 

 = 13.26  1019 J 

 = 
13.26  1019

1.6  1019  eV 

 = 8.2875 eV 

(M) n‡Z cÖvß Kvh©v‡cÿK; 
 W0 = 2.825 eV 

 E > W0, G Kvi‡Y avZecvZ n‡Z B‡jKUªb gy³ nq Ges D”P 
MwZkw³ cÖvß nq| 
G‡ÿ‡Î m‡e©v”P MwZkw³, Kmax = 8.2875 eV  2.825 eV 

 = 5.4625 eV 

A_©vr AvcwZZ Av‡jv‡Ki Zi½‰`N©̈  Kg ev K¤úv¼ †ewk nIqvq 
AvcwZZ MwZkw³ cUvwmqv‡gi Kvh© A‡cÿ‡Ki †P‡q A‡bK 
†ewk| d‡j avZz n‡Z D”P MwZkw³i B‡jKUªb wbM©Z nq| 

cÖkœ 92  h‡kvi †evW© 2015  cÖkœ 5 

0.2500 nm Zi½‰`‡N©̈ i G·-iwk¥ †Kv‡bv jÿ¨e¯‘‡Z AvNvZ †n‡b 
60 †Kv‡Y wewÿß n‡jv| †hLv‡b B‡jKUª‡bi wbðj fi 
9.1  1031 kg Ges cøv‡¼i aªæeK 6.63  1034 J s| 
K. Aa©vqy Kv‡K e‡j? 1 
L. wbDwK¬q wdDkb e¨vL¨v Ki| 2 
M. wewÿß G·-iwk¥wUi Zi½‰`N©̈  wbY©q Ki| 3 
N. wewÿß G·-iwk¥wUi kw³, AvcwZZ iwk¥wUi †P‡q AwZ 

mvgvb¨ Kg| MvwYwZKfv‡e we‡køl‡Yi gva¨‡g Gi mZ¨Zv 
hvPvB Ki| 4 

  92bs cÖ‡kœi DËi   
 K  †h mg‡q †Kv‡bv †ZRw¯Œq c`v‡_©i wVK A‡a©K cwigvY cigvYy 
†f‡O hvq, Zv‡K H c`v‡_©i Aa©vqy e‡j| 

 L  †h cÖwµqvq GKvwaK nvjKv wbDwK¬qvm GKwÎZ n‡q GKwU 
A‡cÿvK…Z fvix wbDwK¬qvm MVb K‡i Ges AZ¨waK kw³ wbM©Z 
nq, Zv‡K wbDK¬xq wdDkb ev wbDK¬xq ms‡hvRb e‡j| 
D`vniY¯̂iƒc ejv †h‡Z cv‡i †h 4wU nvB‡Wªv‡Rb cigvYyi 

wbDwK¬qvm‡K ms‡hvRb K‡i GKwU wnwjqvg wbDwK¬qvm MVb Ki‡j 
wnwjqvg wbDwK¬qv‡mi fi 4wU nvB‡Wªv‡Rb wbDwK¬qv‡mi †gvU fi 
A‡cÿv wKQy Kg nq| G n«vmK…Z fi kw³‡Z iƒcvšÍwiZ nq| d‡j 
cÖPÐ kw³ Drcbœ nq| 

 M  awi, wewÿß G· iwk¥i Zi½‰`N©̈   
DÏxcK n‡Z cvB, we‡ÿc †KvY,  = 60 

 B‡jKUª‡bi fi, m0 = 9.1  1031 kg 

 cøv‡¼i aªæeK, h = 6.63  1034 J s; 

 Av‡jvi †eM, c = 3  108 m s1 

AvcwZZ G· iwk¥i Zi½‰`N©̈ , 
  = 0.2500 nm = 0.2500  109 m 

Avgiv Rvwb, 

    = 
h

m0c
 (1  cos ) 

ev,  =  + 
h

m0c
 (1  cos ) 

  = 0.2500  109 m + 
6.63  1034

9.1  1031  3  108 (1  cos 60) 

  = 0.2500  109 m + 0.001214  109 m 
  = 0.2500 nm + 0.001214 nm 
  = 0.251214 nm 

AZGe, wewÿß G· iwk¥wUi Zi½‰`N©̈  0.251214 nm| 

 N  GLv‡b, cøv‡¼i aªæeK, h = 6.63  1034 J-s 

Av‡jvi †eM, c = 3  108 m s1 

Zi½‰`N©̈ ,  = 0.2500 n m = 0.2500  109 m 

wewÿß G· iwk¥i Zi½ ˆ`N©̈ , 
  = 0.251214 nm 

 = 0.251214  109 m [ÔMÕ bs †_‡K cÖvß] 
AvcwZZ G· iwk¥i kw³, 

 E1 = 
hc
  

  = 
6.63  1034  3  108

0.2500  109  J 

  = 79.56  1017 J 
wewÿß G· iwk¥i kw³, 

 E2 = 
hc
 

  = 
6.63  1034  3  108

0.251214  109  J 

  = 79.176  1017 J 
 E = E1  E2 
  = (79.56  1017  79.176  107) J 

  = 0.384  1017 J (hv AwZ mvgvb¨) 

 Dw³wU mwVK| 
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cigvYyi g‡Wj Ges wbDwK¬qvi c`v_©weÁvb Aa¨vq 09 

 
 

cÖkœ 64  wm‡jU †evW© 2017   cÖkœ 8 

wb‡P GKwU BD‡iwbqvg wdkb wewµqv †`Iqv n‡jv : 

92U
235 + 

1
0n  56Ba141 + 36Kr92 + 3

1
0n + kw³ 

G‡Z Drcbœ  iwk¥ GKwU  KYv‡K AvNvZ K‡i| wewµqv‡Z Drcbœ 
kw³i GK-`kgvsk kw³  iwk¥ enb K‡i| 

U235 Gi fi = 235.0439 amu 

1
0n Ó Ó = 1.0087 amu 

Ba141 Ó Ó = 140.9139 amu 

Kr92 Ó Ó = 91.8973 amu 

 KYvi  Ó = 4.0012 amu 

†cÖvU‡bi  Ó = 1.007276 amu 

 1 amu = 1.6605  1027 kg 
K. k„•Lj wewµqv Kv‡K e‡j? 1 
L. cigvYyi wbDwK¬qv‡m B‡jKUªb †bB A_P -ÿ‡q B‡jKUªb 

wbM©Z nq †Kb? e¨vL¨v Ki| 2 
M. cÖwZ wdk‡b Drcbœ kw³ wbY©q Ki| 3 
N.  iwk¥  KYv‡K fv½‡Z cvi‡e wK-bv MvwYwZKfv‡e hvPvB 

Ki| 4 

  64bs cÖ‡kœi DËi   
 K  †h wewµqv GKevi ïiæ n‡j Zv‡K Pvjvevi Rb¨ Ab¨ †Kv‡bv 
AwZwi³ kw³i cÖ‡qvRb nq bv Zv‡K k„•Lj wewµqv e‡j| 

 L  cigvYyi wbDwK¬qv‡m B‡jKUªb †bB A_P -ÿ‡q B‡jKUªb 
wbM©Z nq Gi KviY n‡jv cigvYyi wbDwK¬qv‡m GKwU wbDUªb hLb 
GKwU †cÖvU‡b cwiYZ nq ZLbB GKwU B‡jKUªb Drcbœ nq| GB 
B‡jKUª‡bi Dci wbDwK¬qv‡mi Af¨šÍ‡i Dcw¯’Z Zxeª wbDwK¬q 
e‡ji †Kv‡bv cÖfve _v‡K bv| ZvB B‡jKUªbwU wbDwK¬qv‡mi g‡a¨ 
_vK‡Z cv‡i bv  KYv wn‡m‡e †ewi‡q Av‡m| 

 M  wewµqvq wewµqvi c~‡e©i fi n‡jv 

 92U
235 = 235.0439 amu 

 0 N
1 = 1.0087 amu 

 wewµqvq wewµqvi c~‡e©i †gvU fi n‡jv 
 = (235.0439 + 1.0087) amu = 236.0526 amu 
Avevi, wewµqvq wewµqvi c‡ii fi n‡jv 
 56Ba141 = 140.9139 amu 
 36Kr92 = 91.8973 amu 
Ges 3 0 n

1 = 3.0261 

 wewµqvq wewµqvi c‡ii †gvU fi n‡jv 
 = (140.9139 + 91.8973 + 3.0261) amu 
 = 235.8373 amu 
 wewµqvq fi NvUwZ = (236.0526  235.8373) amu 

 = 0.2153 amu 
Avgiv Rvwb, AvBb÷vB‡bi fi kw³i mgxKiY, E = mc2 

 wewµqvq kw³i cwigvY = 0.2153  931 MeV = 200 MeV (cÖvq) 
 D³ wewµqvq kw³i cwigvY 200 MeV (cÖvq)| 

 N  wewµqv‡Z Drcbœ kw³i cwigvY 200 MeV 

  iwk¥i enbK…Z kw³, E1 = 
200
10  MeV = 20 MeV 

Avevi, -KYvi fi, m = 4.0012 amu 

 = 1.6605  1027 kg  
 = 6.644  1027 kg 

Avevi,  iwk¥i fi, m1 = 
20
931 amu 

 = 
20  1.6605  1027

931  kg 

 = 3.567  1029 kg 
GLv‡b, m1 < m 

AZGe,  iwk¥  KYv‡K fvO‡Z cvi‡e bv| 

cÖkœ 65  w`bvRcyi †evW© 2017   cÖkœ 7 

†ZRw¯Œq wUªwUqvg c`v_©wU cÖK…wZ‡Z †i‡L w`‡j ¯̂Ztù‚Z©fv‡e ÿq 
n‡Z _v‡K| Giƒc GKLÐ wUªwUqv‡gi Aeÿq aªæeK 5.54  102 

y1| 
K. wdkb Kx? 1 
L. †ZRw¯ŒqZvi KviY e¨vL¨v Ki| 2 
M. DÏxc‡Ki cÖ̀ Ë wUªwUqv‡gi 64% ÿq n‡Z KZ mgq jvM‡e? 3 
N. DÏxc‡Ki cÖ̀ Ë †ZRw¯Œq †gŠjwUi Aa©vqy A‡cÿv Mo Avqy 

†ewk mZ¨Zv hvPvB Ki| 4 

  65bs cÖ‡kœi DËi   
 K  †h wbDwK¬qvi wewµqvq `ªæZ MwZkxj I D”P kw³m¤úbœ †Kv‡bv 
KYvi AvNv‡Z GKwU e„n`vKvi wbDwK¬qvm‡K †f‡O GKvwaK 
KvQvKvwQ f‡ii ÿz ª̀Zi wbDwK¬qv‡m cwiYZ Kiv nq, Zv‡K 
wbDwK¬qvi wdkb ejv nq| 

 L  †ZRw¯Œq †gŠj n‡Z †ZRw¯Œq iwk¥ wbM©g‡bi NUbv‡K ejv nq 
†ZRw¯ŒqZv| 
e¨vL v̈ : †ZRw̄ ŒqZv NUbvwU m¤ú~Y©fv‡e cÖK…wZ wbqwš¿Z| GwU Zvc, 
Pvc, ˆe ỳ¨wZK ev †PŠ¤̂K NUbv Øviv cÖfvweZ nq bv| †ZRw̄ ŒqZv ag© 
wewkó c`v_©‡K †ZRw Œ̄q c`v_© e‡j| †hme c`v‡_©i cvigvYweK 
msL¨v 83-Gi †ewk mvaviYZ †mme c`v_© †ZRw̄ Œq nq| †hgb 
BD‡iwbqvg, †_vwiqvg, †iwWqvg BZ¨vw` †ZRw̄ Œq c`v_©| 

 M  GLv‡b, wUªwUqv‡gi Aeÿq aªæeK,  = 5.54  102 y1 

64% ÿq n‡j Aewkó _vK‡e = (100  64) % = 36% 

 N = N0 Gi 36% = 
N0  36

100  = 
9 N0

25  

GLb, cÖ‡qvRbxq mgq t n‡j, 
Avgiv Rvwb, 
 N = N0e

t 

ev, 9 N0

25  = N0e
t 

ev, 9
25 = et 

ev, ln 



9

25  =  t 
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ev, ln 9  ln 25 =  t 

ev,  1.02165 =  5.54  102 y1  t 

ev, t = 
 1.02165

 5.54  102 y1 = 18.44 y 

AZGe, cÖ̀ Ë wUªwUqv‡gi 64% ÿq n‡Z 18.44 y mgq jvM‡e| 

 N  GLv‡b, †gŠjwUi Aeÿq aªæeK,  = 5.54  102 y1 

GLb, †gŠjwUi Aa©vqy I Mo Avqy h_vµ‡g T1
2

 I  n‡j, 

 T1
2

 = 
0.693
   

  = 
0.693

5.54  102 y1  

  = 12.51 y 

Avevi,  = 
1
  

 = 
1

5.54  102 y1 = 18.051 y 

GLv‡b,  > T1
2

 

AZGe, DÏxc‡K cÖ̀ Ë †ZRw¯Œq †gŠjwUi Aa©vqy A‡cÿv Mo Avqy †ewk| 

cÖkœ 66  h‡kvi †evW© 2016   cÖkœ 6 
 

 t (time)3T1
2
 2T1

2
 T1

2
 

0.125 N0 

0.25 N0 

0.5 N0 

N0

t = 3T1
2

t = 2T1
2

t = T1
2

N

 
DÏxc‡Ki wP‡Î GKwU †ZRw¯Œq X-cigvYyi †ZRw¯Œq ÿ‡qi wPÎ 
†`Lv‡bv n‡q‡Q| hvi Mo Avqy 2294 eQi| 
K. Kvj `xN©vqb Kx? 1 
L. weï× Aa©-cwievnx‡Z Ac ª̀e¨ wgwkÖZ Kiv nq †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡K ewY©Z X-cigvYywUi Aa©vqy †ei Ki| 3 
N. DÏxc‡Ki †jLwPÎwU †ZRw¯Œq ÿq m~Î †g‡b P‡j cÖ̀ Ë 

Z‡_¨i wfwË‡Z MvwYwZKfv‡e we‡kølY Ki| 4 

  66bs cÖ‡kœi DËi   
 K  †Kv‡bv ch©‡eÿ‡Ki mv‡c‡ÿ MwZkxj Ae¯’vq msNwUZ `ywU 
NUbvi ga¨eZ©x Kvj e¨eavb H ch©‡eÿ‡Ki mv‡c‡ÿ wbðj 
Ae¯’vq msNwUZ H GKB NUbvØ‡qi ga¨eZ©x Kvj e¨eav‡bi †P‡q 
†ewk nq| G cÖfveB Kvj `xN©vqb| 

 L  hLb Ab¨ †Kv‡bv c`v‡_©i Dcw ’̄wZ‡Z Aa©-cwievnxi AvPiY 
cÖfvweZ nq bv ZLb Zv‡K weï× Aa©-cwievnx e‡j| Aa©-cwievnxi 
cwievwnZv mycwievnx c`v_© I DËg AšÍi‡Ki gvSvgvwS| 
mvaviYZ weï× Aa©-cwievnx c`v_© Acwievnx wn‡m‡e KvR K‡i| 
Aa©cwievnx‡Z hw` †Kv‡bv wbw ©̀ó Ac`ªe¨ Lye mvgvb¨ As‡k (`k 
jÿ fv‡Mi GK fvM) †gkv‡bv nq Zvn‡j Aa©-cwievnxi †iva 
A‡bK K‡g hvq Ges Aa©-cwievnxwU cwievnx wn‡m‡e KvR K‡i| 
ZvB weï× Aa©-cwievnx‡Z Ac ª̀e¨ †gkv‡Z nq| 

 M  awi, X cigvYyi Aa©vqy T1
2
 

DÏxcK n‡Z, Mo Avqy,  = 2294 y 
Avgiv Rvwb, 
 T1

2
  = 0.693 

  = 0.693  2294 y 
  = 1589.742 y 

myZivs X cigvYywUi Aa©vqy 1589.742 eQi| 

 N  (M) bs n‡Z cvB, 
 Aa©vqy, T1

2
 = 1589.742 y 

Avgiv Rvwb, 

 T1
2
 = 

0.693
  

ev,  = 
0.693

T1
2

 = 
0.693

1589.742 y  = 4.359  104 y1 

†ZRw¯Œq ÿ‡qi m~Îvbymv‡i, N = N0 e
t 

GLb, t = T1
2
 = 1589.742 y 

 N = N0e
T1

2
 

  = N0e
 4.359  104y1  1589.742y 

  = N0  0.5 = 0.5 N0
 

Avevi, t = 2 T1
2
 = 2  1589.742 y = 3179.484 y 

 N = N0 e
t = N0 e

 2T1
2
 

  = N0 e
4.359  104 y1  3179.484 y 

  = N0  0.25 = 0.25 N0 

cybivq, t = 3T1
2
 = 3  1589.742 y = 4769.226 y 

 N = N0 e
t 

 = N0e
4.359  104 y1  4769.226 y 

 = N0  0.125 = 0.125 N0 

AZGe Dc‡ii MvwYwZK we‡kølY n‡Z ejv hvq †h, DÏxc‡Ki 
†jLwPÎwU †ZRw¯Œq ÿq m~Î †g‡b P‡j| 

cÖkœ 67  wm‡jU †evW© 2016  cÖkœ 2 

nvB‡Wªv‡Rb cigvYyi cÖ_g K‡ÿi e¨vmva© I kw³ h_vµ‡g  0.53 Å 
Ges  13.6 eV| 2.46  1015 Hz K¤úv‡¼i †dvUb Øviv D³ 
cigvYyi cÖ_g K‡ÿi B‡jKUªb‡K AvNvZ Kiv n‡jv| cø̈ vs‡Ki 
aªæeK, h = 6.63  1034 J s| 
K. Aa©vqy Kv‡K e‡j? 1 
L. X-ray †PŠ¤K̂ †ÿÎ Øviv wewÿß nq bv e¨vL¨v Ki| 2 
M. DÏxc‡Ki cigvYyi Z…Zxq Kÿc‡_i e¨vmva© wbY©q Ki| 3 
N. AvNvZcÖvß B‡jKUªbwUi Kx cwiYwZ n‡qwQj MvwYwZK 

we‡køl‡Yi mvnv‡h¨ gZvgZ `vI| 4 

  67bs cÖ‡kœi DËi   
 K  †h mg‡q †Kv‡bv †ZRw¯Œq c`v‡_©i wVK A‡a©K cwigvY cigvYy 
†f‡O hvq, Zv‡K H c`v‡_©i Aa©vqy e‡j| 
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 L  X-ray GK ai‡bi Zwor Pz¤K̂xq Zi½| GwU PvR© wbi‡cÿ| 
Avgiv Rvwb, AvwnZ ev PvR©hy³ KYv Zwor I Pz¤K̂ †ÿÎ Øviv 
wewÿß nq| X-ray PvR© wbi‡cÿ A_©vr AvwnZ KYv bv nIqvq 
†PŠ¤̂K †ÿÎ Øviv wewÿß nq bv| 

 M  awi, nvB‡Wªv‡Rb cigvYyi Z…Zxq Kÿc‡_i e¨vmva© r3 

DÏxcK n‡Z, cø̈ v‡¼i aªæeK, h = 6.63  1034 J s 
k~b¨¯’v‡bi †f`b‡hvM¨Zv, 0 = 8.854  1012 N1 m2 C2 

B‡jKUª‡bi fi, m = 9.1  1031 kg 

B‡jKUª‡bi Avavb, e = 1.6  1019 C 

†Kvqv›Uvg msL¨v, n = 3 

Avgiv Rvwb, 

 rn = 
n2h20

me2  

  = 
32  (6.63  1034 Js)2  8.854  1012 N1m2C2

3.14  9.1  1031 Js  (1.6  1019 C)2  

  = 4.788  1010 m 
myZivs cigvYyi Z…Zxq Kÿc‡_i e¨vmva© 4.788  1010 m| 

 N  DÏxcK Abymv‡i, †dvU‡bi K¤úv¼,  = 2.46  1015 Hz 

cø̈ v‡¼i aªæeK, h = 6.63  1034 Js 

†dvU‡bi kw³, E = ? 

Avgiv Rvwb, E = h
 = 6.63  1034 Js  2.46  1015 Hz 
 = 1.63098  1018 J 

 = 
1.63098  1018

1.6  1019  eV  

 = 10.2 eV 
B‡jKUª‡bi 1g Kÿc‡_i kw³, 
 E1 =  13.6 eV 
Ges 2q Kÿc‡_i kw³, 
 E2 =  3.4 eV 
 1g Kÿc_ †_‡K 2q Kÿc‡_ †h‡Z cÖ‡qvRbxq kw³, 
E2  E1 =  3.4 eV ( 13.6 eV)  
 =  3.4 eV + 13.6 eV 
 = 10.2 eV 
Dc‡ii MvwYwZK we‡kølY n‡Z †`Lv hvq †h, †dvUb Øviv 
B‡jKUªb‡K AvNvZ Kivq B‡jKUªbwU 10.2 eV kw³ AR©b K‡i hv 
1g Kÿc_ †_‡K 2q Kÿc‡_ hvIqvi Rb¨ cÖ‡qvRbxq kw³i 
mgvb| A_©vr AvNvZcÖvß B‡jKUªbwU 1g Kÿc_ †_‡K 2q 
Kÿc‡_ cÖ‡ek Ki‡e| 

cÖkœ 68  ewikvj †evW© 2016  cÖkœ 5 

†mŠwfK A, B I C wZbwU †ZRw¯Œq c`v_©‡K M‡elYvMv‡i †i‡L 
w`‡jb| c`v_©̧ ‡jvi cÖwZwUi fi wQj 50 g| 1.5 eQi ci wZwb 
G‡`i fi cwigvc Ki‡jb h_vµ‡g 20 g, 25 g I 40 g| 
K. n-p-n UªvbwR÷‡ii GKwU †gŠwjK wPÎ A¼b Ki| 1 
L. iv`vi‡dvW© I †evi cigvYy g‡W‡ji g~j cv_©K¨ Kx? 2 
M. DÏxc‡K B †gŠjwUi Aeÿq aªæeK wbY©q Ki| 3 
N. A †gŠ‡ji 20% Ges C †gŠ‡ji 10% ÿq n‡Z GKB mgq 

jvM‡e wK? MvwYwZKfv‡e we‡kølY Ki| 4 

  68bs cÖ‡kœi DËi   

 K  n-p-n UªvbwR÷‡ii GKwU †gŠwjK wPÎ wb‡P A¼b Kiv n‡jv 
 n p n 

 
 L  †evi I iv`vi‡dv‡W©i cigvYy g‡W‡ji g‡a¨ g~j cv_©K¨ n‡jv 
1. iv`vi‡dv‡W©i cigvYy g‡WjwU kw³i K¬vwmK¨vj Z‡Ë¡i Dci 

wfwË K‡i cÖwZwôZ Acic‡ÿ †ev‡ii cigvYy g‡WjwU 
cø̈ v‡¼i †Kvqv›Uvg Z‡Ë¡i Dci wfwË K‡i cÖwZwôZ| 

2. iv`vi‡dv‡W©i cigvYy g‡W‡j kw³¯Í‡ii AvKvi I AvK…wZ 
m¤ú‡K© wKQy ejv nqwb| wKš‘ †ev‡ii cigvYy g‡W‡j 
kw³¯Íimg~n e„ËvKvi wn‡m‡e eY©bv Kiv n‡q‡Q| 

3. iv`vi‡dv‡W©i cigvYy g‡W‡j kw³i †kvlY ev wewKiY m¤̂‡Ü 
aviYv †`Iqv nqwb| wKš‘ †ev‡ii cigvYy g‡W‡j kw³i 
†kvlY, wewKiY I Zvi KviY eY©bv Kiv n‡q‡Q| 

 M  GLv‡b, B †gŠ‡ji †gvU fi 50 g. 1.5 eQi ci Gi 25 g 
Aewkó _v‡K| 
Avgiv Rvwb, †h mg‡q †Kv‡bv †ZRw¯Œq c`v‡_©i †gvU cigvYyi 
wVK A‡a©K cwigvY †f‡O hvq, Zv‡K H c`v‡_©i Aa©vqy e‡j| 
GLv‡b, B †gŠjwU †h‡nZz 1.5 eQ‡i Zvi †gvU fi 50 g Gi wVK 
A‡a©K †f‡O 25 g-G cwiYZ nq †mRb¨ B †gŠjwUi Aa©vqy, 
 T1

2

 = 1.5 year. 

awi, B Gi Aeÿq aªæeK = 

Avgiv Rvwb, T1
2
 = 

0.693
B

 

 B = 
0.693

T1
2

 = 
0.693
1.5  = 0.462 year1 

 B Gi Aeÿq aªæeK, 0.462 year1| 

 N  GLv‡b, A †gŠ‡ji Rb¨ Aeÿq aªæeK A. 1.5 eQi ci Gi 

fi 50 g †_‡K 20 g nq| A_©vr, N
N0

 = 
20
50 = 

2
5 

GLb, N
N0

 = eA  t 

ev, 2
5 = eA  1.5 

ev, A  1.5 =  ln 


2

5   

ev, A = 
1

1.5 ln 


2

5  = 0.61086 year1 

GLb, 20% ÿq Gi Rb¨, N
N0

 = 
100  20

100  = 
4
5 

 
N
N0

 = eA  t 

ev, 4
5 = e0.61086  t 

 t = 0.3653 year1 
Avevi, C †gŠ‡ji Rb¨ Aeÿq aªæeK C| 1.5 eQi ci 50 g †_‡K 

40 g nq A_©vr, N
No

 = 
40
50 = 

4
5 
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GLb, N
N0

 = 
4
5 = eC  t 

ev, 4
5 = eC  1.5  

 C = 0.14876 year1 

GLb, 10% ÿq Gi Rb¨, N
N0

 = 
100  10

100  = 
9
10 

 
N
N0

 = eC  t  

ev, 9
10 = e0.14876  t 

 t = 0.70825 year1 
 A Gi 20% Ges C-Gi 10% fvO‡Z wfbœ wfbœ mgq jvM‡e| 

cÖkœ 69  w`bvRcyi †evW© 2016   cÖkœ 5 

GK LÐ †iwWqv‡g 6.023  1023 wU AÿZ cigvYy wQj| GK eQi 
c‡i †`Lv †Mj 6.000  1023 wU cigvYy †f‡O †M‡Q| 
K. fiÎæwU Kx? 1 
L. iv`vi‡dv‡W©i -KYv we‡ÿcY cixÿvq wKQy -KYv †eu‡K 

hvIqvi KviY e¨vL¨v Ki| 2 
M. †iwWqvg †gŠjwUi Aa©vqy †ei Ki| 3 
N. MvwYwZK hyw³ w`‡q †`LvI †h, cieZx© GK eQ‡i †f‡O 

hvIqv cigvYyi msL¨v c~e©eZx© GK eQ‡i †f‡O hvIqv 
cigvYy msL¨vi †ewk n‡e bv| 4 

  69bs cÖ‡kœi DËi   
 K  wbDwK¬q wdk‡bi mgq fvix wbDwK¬qvmwU †f‡O †h ỳB As‡k 
wef³ nq Zv‡`i mgwó fvix wbDwK¬qv‡mi f‡ii †P‡q wKQy Kg 
nq| G fi NvUwZB fiÎæwU| 

 L  iv`vi‡dv‡W©i -KYv we‡ÿcY cixÿvq -KYv †eu‡K hvIqvi 
KviY wb‡P e¨vL¨v Kiv n‡jv 
iv`vi‡dv‡W©i -KYv we‡ÿcY cixÿvq wKQy -KYv wbDwK¬qv‡mi 
cÖvq KvQvKvwQ Av‡m| G mgq Zviv wbDwK¬qv‡mi abvZ¥K Avavb 
Øviv weKwl©Z n‡q †eu‡K hvq| GQvov †hme Avjdv KYv wbDwK¬qv‡mi 
w`‡K gy‡LvgywL AMÖmi nq Zviv Kzj‡¤̂i wecixZ eM©xq m~Îvbyhvqx 
AwaK ej Øviv weKwl©Z n‡q AviI †ewk †eu‡K hvq| 

 M  awi, †iwWqv‡gi Aa©vqy T1/2 

DÏxcK n‡Z, cÖv_wgK cigvYyi msL¨v, N0 = 6.023  1023 

AÿZ cigvYyi msL¨v, N = 6.023  1023  6.000  1023 

 = 0.023  1023 
mgq, t = 1 y 

Avgiv Rvwb, N
N0

 = e t 

ev, ln 
N
N0

 =  t 

ev, ln 



0.023  1023

6.023  1023  =   . 1 y 

ev,   =  5.568 y1 

  = 5.568 y1 

Avevi, T1
2
 = 

0.693
  = 

0.693
5.568 y1 = 0.124 y 

myZivs †iwWqvg †gŠ‡ji Aa©vqy 0.124 y| 

 N  M n‡Z cvB, ÿq aªæeK,  = 5.568 y1 

DÏxcK Abymv‡i, mgq, t = 1 y 
cÖv_wgK cigvYyi msL¨v, N0 = 6.023  1023 

1g eQ‡i †f‡O hvIqv cigvYyi msL¨v, N1 = 6.000  1023 

 1g eQ‡ii AÿZ cigvYyi msL¨v, 
 N0 = 6.023  1023  6.000  1023 
  = 0.023  1023 
2q eQ‡ii AÿZ cigvYyi msL¨v, N = ? 

Avgiv Rvwb, 

 N
N0

 = et = e5.568 y1  1 y = e5.568 

ev, N = 3.818  103  No 
  = 3.818  103  0.023  1023 = 8.78  1018 

 2q eQ‡i †f‡O hvIqv cigvYyi msL¨v, 
 N2 = 0.023  1023  8.78  1018 

  = 2.291  1021 wU 
A_©vr, N2 < N1 

Dc‡ii MvwYwZK we‡kølY n‡Z ejv hvq †h, cieZ©x GK eQ‡i 
†f‡O hvIqv cigvYyi msL¨v c~e©eZ©x GK eQ‡i †f‡O hvIqv 
cigvYyi msL¨vi †ewk bq| 

cÖkœ 70  Kzwgjøv †evW© 2015  cÖkœ 5 

`ywU †ZRw¯Œq c`v_© X I Y Gi cigvYy msL¨v ebvg mgq MÖvd 
wb¤œiƒc †hLv‡b X †gŠjwUi ÿq aªæeK  = 6.93  103 y1| 

 

t (yr) 
 

K. fi ÎæwU Kv‡K e‡j? 1 
L. wbDwK¬q wdkb wewµqvq K¨vWwgqvg `Ð e¨envi Kiv nq 

†Kb? 2 
M. X †gŠjwUi Aa©vqy KZ? 3 
N. DÏxcKwU Abymv‡i X †gŠjwUi Mo Avqy I Y †gŠjwUi Aa©vqy 

GK n‡e wK-bv MvwYwZKfv‡e hvPvB Ki| 4 

  70bs cÖ‡kœi DËi   
 K  wbDwK¬q wdk‡bi mgq fvix wbDwK¬qvmwU †f‡O †h `yB As‡k 
wef³ nq Zv‡`i f‡ii mgwó fvix wbDwK¬qv‡mi f‡ii †P‡q wKQy 
Kg nq| G fi NvUwZ‡KB fiÎæwU ejv nq| 

 L  wbDwK¬q Pzwjø‡Z K¨vWwgqvg `Ð Pzwjø‡Z msNwUZ k„•Lj 
wewµqv‡K wbqš¿Y Kivi KvR K‡i| wbDwK¬q kw³‡K wbqš¿‡Yi Rb¨ 
K¨vWwgqv‡gi `Ð¸‡jv wdkvb c`v‡_©i gv‡S cÖ‡qvRb g‡Zv bvgv‡bv 
DVv‡bv nq| wdkvb c`v_© A_©vr BD‡iwbqvg cigvYy‡K AvNvZ 
Kivi c~‡e© K¨vWwgqvg `Ð wbDUªb †kvlY K‡i| Drcvw`Z 3wU 
wbDUª‡bi g‡a¨ 2wU wbDUªb hw` †kvwlZ nq Ges hw` Gfv‡e 
cÖwZwU av‡c Drcbœ wbDUª‡bi msL¨v Kgv‡bv hvq Z‡e wbDwK¬q 
k„•Lj wewµqv g›`xf‚Z nq Ges wbM©Z kw³i e„w× wbqwš¿Z nq| 
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 M  Avgiv Rvwb, Aa©vqy 

 T1
2
 = 

0.693
  

ev, T1
2
 = 

0.693
6.93  103 y 

GLv‡b, 
ÿq aªæeK,  = 6.93  103 y1 

Aa©vqy, T1
2
 = KZ? 

 T1
2
 = 100 y 

 Aa©vqy = 100 y (eQi)| 

 N  GLv‡b, X †gŠ‡ji ÿq aªæeK,  = 6.93  103 y1 
 Mo Avqy,  = KZ? 

Avgiv Rvwb,  = 
1
 = 

1
6.93  103 y = 144.3 y 

Avevi, Y-†gv‡ji †ÿ‡Î, mgq, t = 100 y 

AÿZ cigvYyi msL¨v = 
 N0

3  

 
N
N0

 = 
1
3 

Avgiv Rvwb,  N
 N0

 = et 

ev,  =  
1
t  ln 

 N
 N0

 =  
1

100 ln 
1
3 = 0.0109861 y1 

Aa©vqy, T1
2
 = 

0.693
  = 

0.693
0.0109861 y 

 T1
2
 = 63.08 y 

 X †gŠ‡ji Mo Avqy Y †gŠ‡ji Aa©vqyi mgvb n‡e bv| 

cÖkœ 71  PÆMÖvg †evW© 2015  cÖkœ 5 

`ywU †ZRw¯Œq †gŠj A Ges B Gi ÿq aªæeK h_vµ‡g 0.181 d1 
Ges 0.257 d1| 
K. d‡UvZwor wµqvq msÁv `vI| 1 
L. †Kv‡bv GKwU avZzi Kvh©v‡cÿK 2.31 eV ej‡Z Kx eySvq? 

e¨vL¨v Ki| 2 
M. B †gŠ‡ji Mo Avqy wbY©q Ki| 3 
N. †gŠjØ‡qi 75% ÿq n‡Z cÖ‡qvRbxq mgq GKB n‡e wK-

bv MvwYwZK we‡kølYmn gZvgZ `vI| 4 

  71bs cÖ‡kœi DËi   
 K  h‡_vchy³ D”P K¤úv¼wewkó Av‡jvK iwk¥ †Kv‡bv avZe c„‡ôi 
Dci AvcwZZ n‡j D³ avZz †_‡K B‡jKUªb wbtm„Z nq| G 
NUbv‡K d‡UvZwor wµqv ejv nq| 

 L  †Kv‡bv avZe c„ô n‡Z k~b¨ †eMm¤úbœ B‡jKUªb wbM©Z Ki‡Z 
hZUzKz kw³i cÖ‡qvRb Zv‡K H avZzi Kvh©v‡cÿK e‡j| 

A_©vr †Kv‡bv avZzi Kvh©v‡cÿK 2.31 eV ej‡Z eySvq H avZz n‡Z 
k~b¨ †eMm¤úbœ B‡jKUªb wbtm„Z Ki‡Z b~¨bZg 2.31 eV kw³i 
†dvU‡bi cÖ‡qvRb n‡e| 

 M  Avgiv Rvwb, 

  = 
1
 

  = 
1

0.257 d = 3.89 d 

GLv‡b, 
B †gŠ‡ji ÿqaªæeK,  = 0.257 d1 

B †gŠ‡ji Mo Avqy,  = KZ? 

  B †gŠ‡ji Mo Avqy 3.89 d 

 N  Avgiv Rvwb, A †gv‡ji †ÿ‡Î, 

      
 N
 N0

 = et 

ev, t =  
1
 ln 

 N
 N0

 

ev, t = 
1

0.181 ln 
1
4 

GLv‡b, A †gŠ‡ji ÿq aªæeK, 
 = 0.181 d1 

†gŠjwUi 75% ÿq n‡j AÿZ _v‡K 25% 

A_©vr  N
 N0

 = 25% = 
1
4 

 t = 7.66 d 
 A †gŠ‡ji 75% ÿq n‡Z mgq jv‡M 7.66 d 

B  †gŠ‡ji †ÿ‡Î,  t =  
1
 ln 

 N
 N0

 =  
1

0.257 ln 
1
4 

 t = 5.39 d 
 B †gŠ‡ji 75% ÿq n‡Z mgq jv‡M 5.39 d| 
DÏxcK Abymv‡i †gŠjØ‡qi 75% ÿq n‡Z wfbœ mgq jvM‡e| 

cÖkœ 72  wm‡jU †evW© 2015  cÖkœ 5 

2000 mv‡j †Kv‡bv ¯’v‡b 20 g cwigvY Gi GKwU †ZRw¯Œq c`v_© 
wQj| hvi Mo Avqy 10.82 eQi| 2015 mv‡j †`Lv †Mj H c`v‡_©i 
gvÎ 5 g Aewkó Av‡Q| 
K. ÿq aªæeK Kv‡K e‡j? 1 
L. cø̈ v‡¼i aªæeK h Gi gvÎv mgxKiY Kx n‡e? 2 
M. †ZRw¯Œq c`v_©wUi Aa©vqy KZ? 3 
N. DÏxcKwUi Z_¨ Abyhvqx 2030 mv‡j c`v_©wUi wKQy cwigvY Avi 

Aewkó _vK‡e wK? MvwYwZK we‡køl‡Yi gva¨‡g e¨vL¨v Ki| 4 

  72bs cÖ‡kœi DËi   
 K  †Kv‡bv †ZRw¯Œq c`v‡_©i GKwU cigvYyi GKK mg‡q fvO‡bi 
m¤¢ve¨Zv‡K H c`v‡_©i ÿq aªæeK e‡j| 

 L  cøv‡¼i aªæeK, h = 6.63  1034 J s 

GKK = joule-second 

 gvÎv = Kv‡Ri gvÎv  mg‡qi gvÎv 
 = e‡ji gvÎv  mi‡Yi gvÎv  mg‡qi gvÎv 
 = MLT2  L  T 
 [h] = ML2T1 
 

 M  Avgiv Rvwb, 
 T1

2
 = 0.693  

ev, T1
2
 = (0.693  10.82) eQi 

GLv‡b, 
Mo Avqy,  = 10.82 eQi 
Aa©vqy, T1

2
 = ? 

 T1
2
 = 7.5 eQi 

AZGe, †ZRw¯Œq c`v_©wUi Aa©vqy 7.5 eQi| 

 N  (M) n‡Z cÖvß Aa©vqy, T1
2
 = 7.5 eQi 

c`v_©wUi cÖv_wgK fi,  N0 = 20 g 

15 eQi ci AÿZ fi,  N = 5 g 

mgq, t = 30 eQi 

Avgiv Rvwb,  N N0
 = et 

ev,  N
 N0

 = e
 

0.693
7.5   30

 = e2.772 

ev,  N = 20  .0625 = 1.25 g 

 2030  mv‡j †gŠjwUi 1.25 g Aewkó _vK‡e| 
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cÖkœ 70  ivRkvnx †evW© 2021   cÖkœ 8 
wP‡Îi UªvbwR÷iwU‡Z BbcyU Kv‡i‡›Ui 0.02 mA cwieZ©‡b 
AvDUcyU Kv‡i‡›Ui 1 mA cwieZ©b nq| 

 +Vcc 

RL

RE 
R2

R1

RC

C

Vout 

~ 
Vin

 
K. wW‡cøkb ¯Íi Kx? 1 
L. P-UvBc Aa©-cwievnx‡Z FYvZ¥K Avavb evnK _vKvi KviY 

e¨vL¨v Ki|  2 
M. UªvbwR÷iwUi Kv‡i›U †MBb -Gi gvb wbY©q Ki| 3 
N. DÏxc‡Ki eZ©bx Abyhvqx BbcyU wmMbv‡ji mv‡c‡ÿ 

AvDUcyU wmMbv‡ji cwieZ©b e¨vL¨v Ki| 4 

  70bs cÖ‡kœi DËi   
 K  p-n Rskb Wv‡qv‡W P-AÂj Ges n-AÂ‡ji ms‡hvM ’̄‡ji 
Dfqcv‡k 108 †_‡K 106 m cyiæ‡Z¡i AÂ‡j †Kv‡bv gy³ Avavb 
_v‡K bv| GB gy³ Avavbnxb Í̄iB n‡”Q wW‡cøkb ¯Íi| 

 L  P-UvBc Aa©cwievnx‡Z †nvj n‡”Q cÖavb Avavb evnK| wKš‘ 
G‡Z wKQy FYvZ¥K Avavb evnKI i‡q‡Q| Avgiv Rvwb weï× 
Aa©cwievnxi cwievwnZv cwievn‡Ki †P‡q Kg wKš‘ Gi cwievwnZv 
k~b¨ bq| A_©vr weï× Ae ’̄vq G‡Z AwZ mvgvb¨ Avavb evnK Z_v 
FYvZ¥K B‡j±ªb _v‡K| Ac ª̀e¨ wgwk‡q G‡K P-UvBc Aa©-
cwievnx‡Z cwiYZ Kivi ciI wKQy msL¨K gy³ B‡j±ªb †_‡K hvq 
A_©vr, P-UvBc Aa©cwievnx‡Z FYvZ¥K Avavb evnK _v‡K| 

 M  GLv‡b, DÏxc‡Ki eZ©bx Abymv‡i BbcyU Kv‡i‡›Ui cwieZ©b, 
IB = 0.02 mA 

AvDUcyU Kv‡i‡›Ui cwieZ©b, IC = 1 mA 

Kv‡i›U †MBb,  = 
IC

IB
 = 

1 mA
0.02 mA        

   = 50 

AZGe, DÏxc‡Ki UªvbwR÷iwUi Kv‡i›U †MBb  Gi gvb 50 

 N   
 +Vcc 

RL 
Vin 

RE 
R2 

R1 
RC 

C 

Vout 

~ 
 

DÏxc‡Ki UªvbwR÷iwU mvaviY wbtmviK ms‡hv‡M mshy³| 

GLv‡b, mvaviY cxV Rvsk‡b GKwU ỳe©j AšÍM©vgx ms‡KZ cÖ̀ vb 
Kiv nq Ges msMÖvnK eZ©bx‡Z mshy³ RL †_‡K ewnM©vgx ms‡KZ 
MÖnY Kiv nq| fv‡jv weea©b cvIqvi Rb¨ eZ©bx‡K me©̀ v m¤§yLx 
evqvm Kiv nq Ges Zv Kivi Rb¨ AšÍM©vgx eZ©bx‡Z AšÍM©vgx 
ms‡K‡Zi AwZwi³ GKwU wW. wm. †fv‡ëR VBB cÖ‡qvM Kiv nq, 
hv‡K evqvm †fv‡ëR e‡j| m¤§yLx †SuvK †`Iqvq AšÍM©vgx eZ©bx‡Z 
†iva Lye Kg nq| wbtmviY msMÖvnK eZ©bx‡Z A_©vr ewnM©vgx eZ©bx‡Z 
VCC e¨vUvwii gva¨‡g wegyLx †SuvK cÖ̀ vb Kiv nq| cxV Rvsk‡bi 
cÖhy³ ms‡K‡Zi abvZ¥K Aa©P‡µi mgq Rvsk‡bi m¤§yL †SuvK e„w× 
cvq d‡j AwaK cwigvY B‡jKUªb wbtmviK cxV Gi ga¨w`‡q 
msMÖvn‡K cÖevwnZ nq Ges msMÖvnK cÖevn e„w× cvq| GB †e‡o hvIqv 
msMÖvnK cÖevn IC fvi †iva RL G AwaK wefe cZb m„wó K‡i A_©vr 
ewnM©vgx‡Z AwaK †fv‡ëR cvIqv hvq| ms‡K‡Zi abvZ¥K 
Aa©P‡µi Rb¨ wbtmviK cxV Rvsk‡bi m¤§yLx †SuvK n«vm cvq d‡j 
msMÖvnK cÖevnI K‡g hvq| msMÖvnK cÖevn K‡g †M‡j ewnM©vgx 
†fv‡ëRI n«vm cvq Z‡e Zv AšÍM©vgx †_‡K †ewk nq| d‡j 
Bbcy‡U GKwU ỳe©j wmMbvj †_‡K AvDUcy‡U GKwU weewa©Z 
wmMbvj cvIqv hvq| 

cÖkœ 71  h‡kvi †evW© 2021   cÖkœ 8 

 

VBE VCE

IC = 5 mA

RL = 100 

IE

IB = 20 A

 
K. evBbvix †KvW Kx? 1 
L. Aa©Zi½ GKgyLxKiY cÖwµqvq †Kb AvDUcy‡U c~Y© Zi½ 

cvIqv hvq bv e¨vL¨v Ki| 2 
M. DÏxc‡Ki wfwË‡Z cÖevn weea©K ¸YK wbY©q Ki| 3 
N. DÏxc‡Ki Z_¨vbymv‡i cÖevn jvf 100% cvIqv m¤¢e wK-bv 

MvwYwZK e¨vL¨v `vI| 4 

  71bs cÖ‡kœi DËi   
 K  0 Ges 1 †K e¨envi K‡i MwVZ †KvWB evBbvwi †KvW| 

 L  Aa© Zi½ GKgyLxKiY cÖwµqvq GKwU Aa©P‡µ e¨en„Z 
Wv‡qvWwU m¤§yLx †Suv‡K _v‡K d‡j Wv‡qvWwU H Aa©Pµ cwienb 
K‡i Aci Aa©P‡µ Wv‡qvWwU wegyLx †Suv‡K _v‡K d‡j Wv‡qvWwU 
GKwU †Lvjv myB‡Pi g‡Zv KvR K‡i weavq GB Aa©PµwU 
cwievwnZ n‡Z cv‡i bv| G Kvi‡Y Aa© Zi½ GKgyLxKiY cÖwµqvq 
AvDUcy‡U c~Y© Zi½ cvIqv hvq bv| 
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 M  GLv‡b, DÏxcK Abymv‡i, 
 wcV cÖevn, IB = 20 A = 20  103 mA 

 msMÖvnK cÖevn, IC = 5 mA 
 cÖevn weea©K ¸YK,  = ? 

wbtmviK cÖevn, IE = IC + IB = 5 mA + 20  103 mA 
  IE = 5.02 mA 

Avgiv Rvwb,  = 
IC

IE
 = 

5 mA
5.02 mA = 0.996 

AZGe, DÏxcK Abymv‡i wb‡Y©q cÖevn weea©K ¸YK 0.996 

 N  GLv‡b, DÏxcK Abymv‡i, 
 wcV cÖevn, IB = 20 A = 20  103 mA 

 msMÖvnK cÖevn, IC = 5 mA 

 cÖevn jvf,  = ? 

Avgiv Rvwb,  = 
IC

IB
 = 

5 mA
20  103 mA

 = 250 

AZGe, DÏxc‡Ki Z_¨vbymv‡i cÖevn jvf 250 cvIqv m¤¢e| 

 cÖkœ 72  Kzwgjøv †evW© 2021   cÖkœ 8 

c`v_©weÁvb wel‡q wiwg (105)8, wRwg (4F)16 Ges wmwg (100111)2 
b¤î †c‡q‡Q|  
K. jwRK †MU Kv‡K e‡j? 1 
L. UªvbwR÷i Kxfv‡e myBP wn‡m‡e KvR K‡i e¨vL¨v Ki| 2 
M. wmwgi cÖvß b¤̂i †Wwm‡g‡j iƒcvšÍi Ki| 3 
N. wiwgi I wRwgi g‡a¨ †K †ewk b¤̂i †c‡q‡Q? MvwYwZK 

we‡køl‡Yi gva¨‡g gZvgZ `vI|  4 

  72bs cÖ‡kœi DËi   
 K  †hme wWwRUvj mvwK©U hyw³g~jK ms‡K‡Zi cÖevn wbqš¿Y K‡i 
_v‡K †mme mvwK©U‡K jwRK †MU e‡j| 

 L  UªvbwR÷‡ii A¨vwgUvi-†em I †em-Kv‡j±i evqvwms mgšq̂ 
K‡i UªvbwR÷i‡K myBP wn‡m‡e Kv‡R jvMv‡bv hvq| UªvbwR÷‡ii 
†em-Kv‡j±i Rskb‡K m¤§yLx †Suv‡K †i‡L A¨vwgUvi-†em Rskb‡K 
m¤§yLx I wegyLx †SuvK cÖ̀ vb K‡i G‡K myBP wn‡m‡e Kv‡R jvMv‡bv 
hvq| A¨vwgUvi-†em Rskb hLb m¤§yLx †SuvK cÖvß nq ZLb GwU eÜ 
myB‡Pi b¨vq Ges A¨vwgUvi-†em Rskb hLb wegyLx †SuvK cÖvß nq 
ZLb UªvbwR÷iwU †Lvjv myB‡Pi b¨vq KvR K‡i| 

 M  †`Iqv Av‡Q, wmwgi cÖvß b¤î (100111)2 hv evBbvwi‡Z Av‡Q 

Avgiv Rvwb, evBbvwi †_‡K `kwg‡K iƒcvšÍi : 
(100111)2 = 1  25 + 0  24 + 0  23 + 1  22 + 1  21 + 1  20 
 = 25 + 22 + 21 + 20 
 = 32 + 4 + 2 + 1 = 39 
 (100111)2 = (39)10 

AZGe, DÏxc‡Ki wmwgi cÖvß b¤̂i †Wwm‡g‡j (39)10 n‡e| 

 N  wiwgi cÖvß b¤̂i (105)8 hv A±v‡j Ges wRwgi (4 F)16 hv 
†n·v‡Wwm‡g‡j †`Iqv Av‡Q| 
wiwgi †ÿ‡Î : 
Avgiv Rvwb, A±vj †_‡K †Wwm‡g‡j iƒcvšÍi : 
 (105)8 = 1  82 + 0  81 + 5  80 = 82 + 0 + 5  1 = 69 
 (105)8 = (69)10 

wRwgi †ÿ‡Î : Avgiv Rvwb, 
†n·v‡Wwm‡gj †_‡K `kwg‡K iƒcvšÍi : 
 (4 F)16 = 4  (16)1 + F  (16)0 
 = 4  (16)1 + 15  (16)0 
 = 4  16 + 15  1 = 64 + 15 = 79 
 (4 F)16 = (79)10 

Dc‡ii MvwYwZK we‡kølY n‡Z †`Lv hv‡”Q (79)10 > (69)10 

AZGe, DÏxc‡Ki wiwgi I wRwgi g‡a¨ wRwg †ewk b¤̂i †c‡q‡Q| 

cÖkœ 73  PÆMÖvg †evW© 2021   cÖkœ 8 

 A
B

Y = AB

 
K. aŸsmvZ¥K e¨wZPvi Kv‡K e‡j? 1 
L. cwievnx I Wv‡qv‡Wi I  V †jLwP‡Îi †Kv‡bv cv_©K¨ Av‡Q 

wK? e¨vL¨v Ki|  2 
M. DÏxc‡Ki †MBUwUi mZ¨K mviwY wjL| 3 
N. DÏxc‡Ki jwRK †MBUwUi mvnv‡h¨ eywjqvb A¨vj‡Reivi 

†gŠwjK Acv‡ikb Kxfv‡e m¤¢e? we‡kølYmn gZvgZ `vI|  4 

  73bs cÖ‡kœi DËi   
 K  ỳwU Drm n‡Z mgvb K¤úv¼ I we¯Ív‡ii ỳwU Av‡jvK Zi‡½i 
DcwicvZ‡bi d‡j AÜKvi we›`y cvIqv †M‡j Zv‡K aŸsmvZ¥K 
e¨wZPvi e‡j| 

 L  cwievnxi I  V †jLwPÎ wb¤œiƒc : 

 I

V

 
†jLwPÎ-1 

Aciw`‡K Wv‡qv‡Wi I  V †jLwPÎ wb¤œiƒc : 

 I

V

A

O B

C

 
†jLwPÎ-2 

†jLwPÎ-1 I †jLwPÎ-2 jÿ Ki‡j GwU ¯úó †h cwievnx I 
Wv‡qv‡Wi I  V †jLwPÎ cy‡ivcywi GK bq| cwievnxi †ÿ‡Î 
I  V †jLwPÎwU mivmwi GKwU g~jwe›`yMvgx mij‡iLv| Aciw`‡K 
Wv‡qv‡Wi †ÿ‡Î I  V †jLwPÎwU AOBC eµ‡iLv, †hLv‡b OBC 
Ask m¤§yLx †Suv‡Ki †ÿ‡Î Ges AO Ask wegyLx †Suv‡Ki †ÿ‡Î 
I  V m¤úK© wb‡`©k K‡i| 

 M  DÏxc‡Ki †MBUwU GKwU NAND †MBU| AND †MBU n‡Z 
wbM©Z ms‡KZwU NOT †MB‡Ui ga¨ w`‡q cÖevwnZ Ki‡j NAND 
†MB‡Ui Kvh©KvwiZv cvIqv hvq| A_©vr AND Gi ci NOT hy³ 
K‡i NAND †MBU ev Í̄evqb Kiv nq| 
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NAND †MB‡Ui mZ¨K mviwY : 

A B AB Y = 

AB 

0 0 0 1 

0 1 0 1 

1 0 0 1 

1 1 1 0 

 N  DÏxc‡Ki †MBUwU GKwU NAND †MBU G‡K mve©Rbxb †MBU 
ejv nq| DÏxc‡Ki †MB‡Ui mvnv‡h¨ eywjqvb A¨vj‡Reivi 
†gŠwjK Acv‡ikb Z_v †gŠwjK †MBU ev Í̄evqb wb¤œiƒc : 
NOT †MBU ev¯Íevqb : 

 A Y = 


A.A = 

A

  
wP‡Îi ỳwU BbcyU (A) mgvb| myZivs, 

 AvDUcyU, Y = 

A.A = 


A 

d‡j NAND †MBUwU GKwU NOT †MBU wn‡m‡e KvR K‡i| 

AND †MBU ev¯Íevqb : 

 A
B Y = 


A.B = AB


AB

  
wP‡Î ỳBwU NAND †MB‡Ui ms‡hv‡M GKwU AND †MBU ˆZwi Kiv 
n‡q‡Q| AND †MB‡Ui AvDUcyU ms‡KZ Y n‡j, 

 Y = A.B = 

A.B = AB 

D‡jøL¨ †h, wØZxq av‡ci †MBUwU GKwU NOT †MBU wn‡m‡e KvR 
K‡i| 

OR †MBU ev¯Íevqb : 

 A

B
Y = 


A . 


B = 

=
A + 

=
B 


A 


B 

  
G‡ÿ‡Î NAND †MBU `ywU NOT †MBU wn‡m‡e KvR K‡i| 

GLv‡b,  Y = 

A . 


B = 

=
A + 

=
B = A + B 

myZivs, wP‡Îi mvwK©UwU GKwU OR †MBU wn‡m‡e KvR K‡i| 
AZGe, c~‡e©v³ Av‡jvPbv n‡Z †`Lv hvq †h †Kv‡bv wWwRUvj 
mvwK©U ev Í̄evq‡b ïay NAND †MBU-B h‡_ó| KviY mve©Rbxb 
†MBU w`‡q Ab¨ †h‡Kv‡bv †MBU ev¯Íevqb Kiv m¤¢e| 

cÖkœ 74  wm‡jU †evW© 2021   cÖkœ 8 

 N  N P

‰LvGb, 
IE = 0.85 mA 
IB = 0.05 mA

 

N  P  N UªvbwR÷‡ii eøK wPÎ| 

K. m¤§yL evqvm ej‡Z Kx eyS? 1 
L. Aa©cwievnxi †ÿ‡Î †iv‡ai cwieZ©b ZvcgvÎvi Av‡jv‡K 

e¨vL¨v Ki| 2 
M. -Gi gvb wbY©q Ki| 3 
N. DÏxc‡Ki UªvbwR÷i‡K A¨vw¤úødvqvi wn‡m‡e e¨envi K‡i 

Gi eZ©bx wPÎ A¼b Ki Ges Kvh©cÖYvwj e¨vL¨v Ki|  4 

  74bs cÖ‡kœi DËi   
 K  p-n Rsk‡b hw` ewnt ’̄ †fv‡ëR ev wefe cv_©K¨ cÖ‡qvM Kiv 
nq Zvn‡j Zwor cÖevn N‡U| hw` †Kv‡li abvZ¥K cÖvšÍ p-UvBc 
e¯‘i mv‡_ Ges FYvZ¥K cÖvšÍ n-UvBc e ‘̄i mv‡_ mshy³ nq Z‡e 
Zv‡K m¤§yLeZ©x evqvm e‡j| 

 L  ZvcgvÎv cwieZ©‡bi mv‡_ mv‡_ Aa©cwievnx I cwievnxi 
†iv‡ai cwieZ©b N‡U| ZvcgvÎv evo‡j Aa©cwievnxi cwievwnZv 
e„w× cvq| Avgiv Rvwb, cwievwnZv †iv‡ai e¨¯ÍvbycvwZK| Kv‡RB, 
ZvcgvÎv evo‡j Aa©cwievnxi †iva n«vm cv‡e Ges ZvcgvÎv Kg‡j 
Aa©cwievnxi †iva e„w× cv‡e| 

 M  GLv‡b, wbtmviK cÖevn, IE = 0.85 mA 

 wcV cÖevn, IB = 0.05 mA 

 cÖevn weea©b ¸YK,  = ? 

Avgiv Rvwb, IE = IB + IC 
ev, IC = IE  IB = 0.85 mA  0.05 mA 

 IC = 0.80 mA 

Avevi,  = 
IC

IB
 = 

0.80 mA
0.85 mA 

  = 0.94 

AZGe, DÏxcK Abymv‡i wb‡Y©q  Gi gvb 0.94 

 N  DÏxc‡Ki n-p-n UªvbwR÷iwUi eZ©bx cÖZxK 
 

 
UªvbwR÷iwUi GB eZ©bx cÖZxK e¨envi K‡i A¨vw¤úødvqv‡ii eZ©bx 
wPÎwU ùvovq 

    

evj¦ 

~ 

D1 D2

D3 D4

B

C

A
D

Drm  
Dc‡ii eZ©bxi †ÿ‡Î abvZ¥K Aa©P‡µi Rb¨ D3 I D2 Wv‡qvWØq 
m¤§yLx †SuvK cÖvß n‡e d‡j abvZ¥K Aa©PµwU ACBD c‡_ ev‡j¦i 
ga¨w`‡q Mgb Ki‡e| Ab¨w`‡K FYvZ¥K Aa©P‡µi Rb¨ D1 I D4 
Wv‡qvWØq m¤§yLx †SuvK cÖvß n‡e d‡j GB Aa©PµwU ev‡j¦i 
ga¨w`‡q Abvqv‡k Mgb Ki‡e| d‡j evj¦wU `ywU P‡µi Rb¨B Z_v 
me©̀ v Zwor cwienb Ki‡e e‡j memgq R¡j‡Z _vK‡e| 
AZGe, D1 I D2 Gi ms‡hvM Dwë‡q w`‡j (hvi hvi Ae ’̄v‡b) 
evj¦wU memgq R¡j‡Z _vK‡e GwU m¤¢e n‡e| 
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cÖkœ 75  ewikvj †evW© 2021  cÖkœ 8 

wP‡Î UªvbwR÷i ỳwU jÿ Ki : 

 
1.056 mA

 = 0.96

1.25 mA

1.356 mA

 
 wPÎ-1 wPÎ-2 
K. NAND †MBU Kx? 1 
L. m¤§yLx †SuvK e¨e ’̄vq cÖevn †Kb e„w× cvq? 2 
M. DÏxc‡Ki 1bs UªvbwR÷‡ii wbtmviK cÖevn wbY©q Ki| 3 
N. weea©K wn‡m‡e DÏxc‡Ki †Kvb UªvbwR÷iwU †ewk Dc‡hvMx? 

MvwYwZK we‡kølY Ki| 4 

  75bs cÖ‡kœi DËi   
 K  AND †M‡Ui AvDUcyU‡K NOT †M‡Ui Bbcy‡Ui mv‡_ mshy³ 
Ki‡j †h †MU cvIqv hvq ZvB NAND †MU| 

 L  m¤§yLx †SuvK e¨e ’̄vq Avgiv Rvwb Wv‡qv‡Wi p-UvBc AskwU 
e¨vUvwii abvZ¥K Ges n-UvBc AskwU e¨vUvwii FYvZ¥K cÖv‡šÍi 
mv‡_ hy³ _v‡K| G‡Z Wv‡qv‡Wi n-UvBc As‡ki FYvZ¥K 
B‡jKUªb¸‡jv e¨vUvwii abvZ¥K cÖvšÍ Øviv AvK…ó n‡q Ges p-UvBc 
As‡ki †nvj¸‡jv e¨vUvwii FYvZ¥K cÖvšÍ Øviv AvK…ó n‡q 
Wv‡qv‡Wi g‡a¨ w`‡q Avavb evn‡Ki PjvPj ïiæ nq| d‡j m¤§yLx 
†SuvK e¨e¯’vq cÖevn e„w× cvq| 

 M  GLv‡b, DÏxc‡Ki 1bs UªvbwR÷‡ii 
 msMÖvnK cÖevn, IC = 1.056 mA 

 cÖevn weea©b ¸YK,  = 0.96 

 wbtmviK cÖevn, IE = ? 

Avgiv Rvwb, 

  = 
IC

IE
 

ev, IE = 
IC

  = 
1.056 mA

0.96  = 1.1 mA 

AZGe, DÏxc‡Ki 1bs UªvbwR÷viwUi wbtmviK cÖevn 1.1 mA. 

 N  DÏxcK Abymv‡i, 
 1bs UªvbwR÷iwUi cÖevn weea©b ¸YK,  = 0.96 

GLv‡b, DÏxc‡Ki wPÎ-2 Gi UªvbwR÷iwUi 
 wbtmviK cÖevn, IE = 1.356 mA 

 msMÖvnK cÖevn, IC = 1.25 mA 

 wPÎ-2 Gi UªvbwR÷iwUi cÖevn weea©b ¸YK, 

  = 
IC
IE

 = 
1.25 mA

1.356 mA   

  = 0.92 

myZivs MvwYwZK we‡kølY n‡Z †`Lv hvq,  > ; A_©vr DÏxc‡Ki 
wPÎ-1 Gi UªvbwR÷iwUi cÖevn weea©b ¸YK wPÎ-2 Gi UªvbwR÷iwUi 
cÖevn weea©b ¸YK A‡cÿv eo| 
AZGe, weea©K wn‡m‡e DÏxc‡Ki wPÎ-1 Gi UªvbwR÷iwU †ewk 
Dc‡hvMx| 

cÖkœ 76  w`bvRcyi †evW© 2021   cÖkœ 7 

p  n Rvsk‡bi I  V †jLwPÎ †`Lv‡bv n‡q‡Q| 

 

A

.2 .4 .6 .8 1.0 1.2 1.4 1.6

400
300
200
100

B

C

IR( A) 

IF(mA) 

VF (V)VR (V) O

D

 
K. jwRK †MU Kv‡K e‡j? 1 
L. P-UvBc Aa©-cwievnxi PvR© wbi‡cÿZv e¨vL¨v Ki| 2 
M. AB As‡k MZxq †iva wbY©q Ki| 3 
N. †jLwP‡Îi OCD Ges OAB As‡ki Zzjbvg~jK we‡kølY 

Ki| 4 

  76bs cÖ‡kœi DËi   
 K  †hme wWwRUvj mvwK©U hyw³g~jK ms‡K‡Zi cÖevn wbqš¿Y K‡i 
_v‡K †mme mvwK©U‡K jwRK †MU e‡j| 

 L  mvaviYfv‡e Avgiv Rvwb, p UvBc e¯‘‡Z AwZwi³ wKQy †nvj 
Av‡Q| wKš‘ GB AwZwi³ †nvj mieivn K‡i `vZv Ac ª̀e¨| GB 
`vZv Ac ª̀e¨ wb‡R Zwor wbi‡cÿ| hLb Ac ª̀e¨ †gkv‡bv nq 
ZLb hv‡K ÔAwZwi³ †nvjÕ ejv nq cÖK…Zc‡ÿ Zv †mwgKÛv±i 
†Kjv‡m mg‡hvRx eÜb MV‡bi Rb¨ cÖ‡qvRbxq msL¨K †nv‡ji 
AwZwi³| GB AwZwi³ †nvj gy³ †nvj Ges Giv †mwgKÛv±‡ii 
cwievwnZv e„w× K‡i| ZvB ejv hvq, p UvBc Aa©cwievnx 
cÖK…Zc‡ÿ PvR© wbi‡cÿ| 

 M  GLv‡b DÏxc‡Ki †jLwPÎ n‡Z AB As‡k 
 †fv‡ëR e¨eavb,  V = (1.1  0.7) V = 0.4 V 

 Kv‡i›U e¨eavb,  I = (300  100) mA = 200 mA 

 MZxq †iva, R = ? 

Avgiv Rvwb, 

 R = 
 V
 I

 = 
0.4 V

200 mA = 
0.4 V

200  103 A
 

 R = 2  
AZGe, DÏxc‡K cÖ̀ Ë †jLwP‡Îi AB As‡k MZxq †iva 2 . 
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DÏxc‡Ki †jLwPÎ n‡Z †`Lv hvq, OAB As‡k OA ch©šÍ 
†fv‡ëR e„w×i mv‡_ mv‡_ Kv‡i›U Lye Aí cwigvY ev‡o| A we›`y 
†_‡K B ch©šÍ †fv‡ëR e„w×i mv‡_ mv‡_ Kv‡i›U m~PKxqfv‡e 
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e„w× cvq| GB AB As‡k MZxq †iva Kg _v‡K| †jLwP‡Îi A 
we›`y n‡jv bx †fv‡ëR we› ỳ| B we›`y †_‡K ZrcieZx© As‡k 
†fv‡ëR e„w×i mv‡_ mv‡_ Kv‡i›U In‡gi m~Î AbymiY K‡i 
mij‰iwLKfv‡e e„w× cvq| 
Aciw`‡K OCD As‡k jÿ Ki‡j †`Lv hvq, O n‡Z C ch©šÍ 
wegyLx evqvm †fv‡ëR e„w×i mv‡_ Kv‡i›U cÖvq k~‡b¨i KvQvKvwQ 
_v‡K, wKš‘ hLb C we›`yi †fv‡ë‡R †cŠuQvq ZLb mvgvb¨ wegyLx 
evqvm †fv‡ë‡Ri e„w×‡ZB Kv‡i›U Lye †ewk e„w× †c‡q D we›`y‡Z 
†cuŠ‡Q| Wv‡qv‡Wi wegyLx Rskb †iva †f‡O hvq e‡j C we›`y‡Z 
Kv‡i›U A¯̂vfvweKfv‡e nVvr GZ †ewk e„w× cvq| C we› ỳi GB 
we‡kl †fv‡ëR‡K webvkx †fv‡ëR ev †Rbvi †fv‡ëR e‡j| OC 
As‡k MZxq †iva cÖvq Amxg Ges CD As‡k MZxq †iva k~‡b¨i 
KvQvKvwQ _v‡K| 

cÖkœ 77  w`bvRcyi †evW© 2017   cÖkœ 8 

wb‡P GKwU Wv‡qv‡Wi VI †jLwPÎ †`Lv‡bv n‡jv : 
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mÁÃyLx ˆSuvK

VF(volt) 

wegyLx ˆSuvK  
K. UªvbwR÷i Kx? 1 
L. N †kÖwYi Aa©cwievnx‡Z msL¨vMwiô evnK B‡jKUªb †Kb 

_v‡K? 2 
M. DÏxc‡Ki wPÎ †_‡K Wv‡qv‡Wi MwZq †iva wbY©q Ki| 3 
N. A‡bKÿY a‡i we ỳ¨r cÖev‡ni Rb¨ BC As‡ki cÖev‡ni 

†P‡q MN As‡ki cÖevn †ewk wbivc` e¨vL¨v Ki| 4 

  77bs cÖ‡kœi DËi   
 K  `ywU GKB ai‡bi Aa©cwievnxi ga¨¯’‡j G‡`i wecixZ 
ai‡bi Aa©cwievnx we‡kl cÖwµqvq ci¯ú‡ii mv‡_ hy³ K‡i †h 
hš¿ ev †KŠkj ˆZwi Kiv nq ZvB UªvbwR÷i| 

 L  Rv‡g©wbqvg ev wmwjKb Aa©cwievnxi mv‡_ cÂ‡hvMx †gŠj 
wgwk‡q n-UvBc Aa©cwievnx ˆZwi nq| †hgb, Gw›Ugwb, Av‡m©wbK 
BZ¨vw`| 
Gw›Ugwb ev Rv‡g©wbqv‡gi 5wU †hvRb B‡jKUª‡bi 4wU Rv‡g©wbqvg 
ev wmwjK‡bi 4wU †hvRb B‡jKUª‡bi Askx`vi n‡q ev cvkvcvwk 
Ae¯’v‡bi gva¨‡g mg‡hvRx eÜb MVb K‡i| cÖwZwU Av‡m©wbK ev 
Gw›Ugwb cigvYyi GKwU B‡jKUªb DØ„Ë _v‡K Ges H B‡jKUª‡bi 
†Kjv‡mi g‡a¨ ¯̂vaxbfv‡e Ny‡i †eov‡Z cv‡i| myZivs n-UvBc 
Aa© cwievnx‡Z B‡jKUªb I †nvj Df‡qi Dcw¯’wZ _vK‡jI 
msL¨vMwiô evnK wn‡m‡e _v‡K B‡jKUªb| 

 M  GLv‡b, wefe cv_©‡K¨i cwieZ©b, V = (0.3  0.2) = 0.1 V 

mswkøó Zwor cÖev‡ni cwieZ©b, I = (90  40) = 50 mA 
 = 50  103 A 

MZxq †iva, R = ? 

Avgiv Rvwb, 

 R = 
V
I

 = 
0.1 V

50  103 A
 = 2 

AZGe, Wv‡qv‡Wi MZxq †iva, 2| 

 N  DÏxc‡K GKwU Wv‡qv‡Wi VI †jLwPÎ †`Lv‡bv n‡q‡Q| 
GLv‡b, m¤§yLeZ©x †fv‡ëR VF e„w×i m‡½ m‡½ Kv‡i›U e„w× cvq 
bv| A_©vr Wv‡qv‡Wi wefe cÖvPxi V0 AwZµg bv Ki‡j m¤§yLeZ©x 
Kv‡i›U IF Gi gvb k~b¨ _v‡K| Z‡e VF > V0 n‡j IF Gi gvb ª̀æZ 
e„w× cvq, hv MN †iLv Øviv wb‡`©k Kiv n‡q‡Q| Avevi wecixZ 
†Suv‡K VR e„w×i d‡j wecixZ Kv‡i›U IR e„w× †c‡q GKwU w¯’i 
gv‡b †cuŠ‡Q| hv‡K wecixZ m¤ú„³ Kv‡i›U e‡j| G Ae ’̄vq 
†fv‡ë‡Ri gvb evov‡Z _vK‡j wKQyÿY Kv‡i›U w¯’i _vK‡jI IR 
Gi gvb nVvr K‡qK¸Y e„w× cvq, hv BC As‡k †`Lv‡bv n‡q‡Q| 
G mgq p-n Rvsk‡bi †iva m¤ú~Y©iƒ‡c †f‡O hvq| ZvB G we‡kl 
†fv‡ëR‡K †eªKWvDb †fv‡ëR ejv nq| G Ae ’̄vq Wv‡qvWwU bó 
n‡q hvq| Z‡e m¤§yLeZ©x †ÿ‡Î MN As‡ki cÖev‡ni †ÿ‡Î Giƒc 
N‡U bv| GRb¨B Avgiv ej‡Z cvwi A‡bKÿY a‡i we`y¨r cÖev‡ni 
Rb¨ BC As‡ki cÖev‡ni †P‡q MN As‡ki cÖevn †ewk wbivc`| 

cÖkœ 78  PÆMÖvg †evW© 2016   cÖkœ 6 

 

A B 

 

K. webwZ Kx? 1 
L. †n·v‡Wwm‡gj msL¨v c×wZ‡Z m‡e©v”P Pvi weU †Kb `iKvi 

nq? 2 
M. DÏxc‡Ki eZ©bxwU †h jwRK †M‡Ui mgZzj¨ Zvi wPÎ I 

mZ¨K mviwY `vI| 3 
N. DÏxc‡Ki eZ©bx‡Z Kx cwieZ©b Ki‡j Ggb GKwU †MU 

cvIqv hv‡e hvi ỳwU BbcyU jwRK mZ¨ n‡j AvDUcyU 
jwRK wg_¨v n‡e? wPÎmn e¨vL¨v Ki| 4 

  78bs cÖ‡kœi DËi   
 K  †Kv‡bv ¯’v‡b f‚-†PŠ¤̂K †ÿÎ Abyf‚wg‡Ki mv‡_ †h †KvY Drcbœ 
K‡i A_©vr Pz¤K̂ ga¨Z‡j gy³fv‡e ¯’vwcZ Pz¤K̂ kjvKv Abyf‚wgK 
Zj †_‡K †h †Kv‡Y bZ _v‡K ZvB H ¯’v‡bi webwZ| 

 L  †n·v‡Wwm‡gj msL¨v c×wZi †em 16| †n·v‡Wwm‡gj  
c×wZi m‡e©v”P wWwRU F, hvi gvb `kwg‡K 15 Ges evBbvwi‡Z 
1111| A_©vr m‡e©v”P 4wU we‡Ui cÖ‡qvRb| 

 M  DÏxc‡Ki eZ©bxwU jwRK NOR †MBU Gi mgZzj¨| NOR 
†M‡Ui wPÎ wb¤œiƒc : 

 A 

B 
Y 
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mZ¨K mviwY : 

A B A + B Y = 

A + B 

0 0 0 1 

0 1 1 0 

1 0 1 0 

1 1 1 0 

 N  DÏxc‡Ki eZ©bx‡Z wb¤œiƒc cwieZ©b Avb‡j Ggb GKwU †MU 
cvIqv hv‡e hvi ỳwU BbcyU jwRK mZ¨ n‡j AvDUcyU jwRK wg_¨v 
n‡e| 

 
ABY A 

B 

 
G‡ÿ‡Î cÖvß †mUwU n‡e NAND †MU| AND †M‡Ui AvDUcy‡U 
BbfviUvi hy³ K‡i NAND †MU cvIqv hvq| hvi ỳwU BbcyU 
jwRK mZ¨ n‡j AvDUcyU jwRK wg_¨v n‡e| 
wb‡P †MUwUi mZ¨K mviwY †`Iqv n‡jv : 

A B AB Y = 

AB 

0 0 0 1 

0 1 0 1 

1 0 0 1 

1 1 1 0 

cÖkœ 79  ivRkvnx †evW© 2015   cÖkœ 5 

wP‡Î GKwU UªvbwR÷i †`Iqv Av‡Q 

 
K. Pv‡R©i Zj NbZ¡ Kv‡K e‡j? 1 
L. wew”Qbœ †PŠ¤̂K †giæ cvIqv m¤¢e bq †Kb? 2 
M. cÖevn weea©b ¸YK wbY©q Ki| 3 
N. BbcyU †fv‡ë‡Ri cwieZ©b K‡i UªvbwR÷iwU‡K GKwU myBP 

wn‡m‡e e¨envi Kiv hvq wK? we‡kølY Ki| 4 

  79bs cÖ‡kœi DËi   
 K  †Kv‡bv PvwR©Z cwievnx c„‡ôi †h‡Kv‡bv we› ỳi Pvicv‡k GKK 
†ÿÎd‡j †h cwigvY PvR© eZ©gvb _v‡K Zv‡K H we›`y‡Z H 
cwievnxi Pv‡R©i Zj NbZ¡ e‡j|  

 L  cÖ‡Z¨K Pz¤̂‡Ki ỳwU †giæ _v‡K DËi †giæ I `wÿY †giæ| 
Pz¤K̂‡K fvO‡jI ỳB †giæ wef³ nq bv| hZeviB fvOv †nvK, 
cÖwZwU fMœ As‡kB DËi †giæ I `wÿY †giæ we`¨gvb _v‡K| 
GgbwK ÿz`ªvwZÿz`ª ev AYyPz¤̂‡Ki †ÿ‡ÎI Giƒc N‡U| ZvB wew”Qbœ 
†PŠ¤̂K †giæ cvIqv m¤¢e bq| 

 M  awi, cÖevn weea©b ¸YK,  
DÏxcK †_‡K cvB, 
cxV cÖevn, 

IB = 200 A = 200  106 A 

msMÖvnK cÖevn, IC = 10 mA = 1  102 A 

mvaviY wbtmviK UªvbwR÷iwU‡Z wbtmviK cÖevn IE n‡j, 
Avgiv Rvwb, 
 IE = IB + IC 

   = (200  106 + 1  102) A 
   = 1.02  102 A 

 cÖevn weea©b ¸YK, 

  = 
IC

IE
 = 

1  102

1.02  102 = 0.98 

 N  BbcyU †fv‡ë‡Ri cwieZ©b K‡i UªvbwR÷i‡K GKwU myBP 
wn‡m‡e e¨envi Kiv hvq| wb‡P BbcyU I AvDUcyU ms‡KZmn 
GKwU mvaviY wbtmviK eZ©bx †`Lv‡bv n‡jv| 
 

C 
B 

E 

Ri 

RL 

 +  + 

 
m¤§yLx †SuvK cÖvß Ae ’̄vq AšÍM©vgx eZ©bx‡Z †iva Lye Kg _v‡K| 
wbtmviK msMÖvnK eZ©bx‡Z ev ewnM©vgx eZ©bx‡Z VCC e¨vUvwii 
gva¨‡g wegyLx †SuvK cÖ̀ vb Kiv nq| 
wbtmviK cxV Rsk‡b cÖhy³ BbcyU †fv‡ë‡Ri abvZ¥K Aa©P‡µi 
mgq Rsk‡bi m¤§yL †SuvK e„w× cvq| wKš‘ AšÍM©vgx ms‡K‡Zi 
FYvZ¥K Aa©P‡µi mgq wbtmviK cxV Rsk‡bi m¤§yLx †SuvK n«vm 
cvq A_©vr wegyLx †SuvK e„w× cvq| G Ae¯’vq msMÖvnK cÖevn K‡g 
hvq| d‡j ewnM©vgx †fv‡ëRI n«vm cvq|  

A_©vr BbcyU †fv‡ë‡Ri abvZ¥K Aa©P‡µi mgq UªvbwR÷i ÔAbÕ 
Ae¯’vq _v‡K Ges FYvZ¥K Aa©P‡µi mgq ÔAdÕ Ae ’̄vq _v‡K| 
ZvB BbcyU †fv‡ëR cwieZ©b K‡i AšÍM©vgx‡Z FYvZ¥K Aa©Pµ 
†cÖiY Ki‡j A_©vr wegyLx †SuvK cÖvß Ki‡j UªvbwR÷i myBP Gi 
b¨vq KvR K‡i| 
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