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†Kvl I Gi MVb 

1| †Kvl 

2| †Kvl cÖvPxi 

3| cÖ‡Uvcøv÷ 

4| mvB‡UvcøvRgxq A½vby 

5| wbDwK¬qvm 

6| †µv‡gv‡mvg 

7| wbDwK¬K GwmW 

8| DNA 

9| RNA 

10| wRb 

11| †R‡bwUK †KvW 

 

†Kvl 

j¨vwUb Cellula †_‡K Cell k‡ãi DrcwË| hvi A_© ÿz`ª cÖ‡Kvô ev 

KzVzwi| 

me‡P‡q eo †Kvl- DUcvwLi wWg (17 cm × 12.5cm) 

Z‡e me‡P‡q ÿz`ª †Kvl- Mycoplasma gallisepticum (PPLO) 

GK‡Kvlx me©v‡cÿv eo Dw™¢` †Kvl n‡jv Acetabularia bvgK 

ˆkevj, hvi ˆ`N©¨ 5-10 †m.wg.| 

 gvby‡li wbDib †Kv‡li ˆ`N©¨ = 1.37 wgUvi j¤^v 

 †Kv‡li ˆewkó¨: 

1.  †Kvl Homeostaltic Ae¯’v eRvq ivL‡Z cv‡i| 

2. †Kvl wecvK cÖ`k©b K‡i| 

3. Kvj cwiµgvq Awf‡hvwRZ n‡Z cv‡i| 

 †Kv‡li cÖKvi‡f`:  

1| kvixie„Ëxq Kv‡Ri wfwË‡Z †Kvl `yB cÖKvi| h_v: 

K. †`n †Kvl:  2n (wWcø‡qW)| D`vniY- g~j, KvÐ, cvZv‡Kvl, ¯œvqy 

†Kvl, i³ KwYKv| 

L. Rbb †Kvl ev M¨vwgU: n (n¨vcø‡qW)| D`vniY: ïµvYy I wW¤^vby|   

2| wbDwK¬qv‡mi MV‡bi wfwË‡Z †Kvl `yB cÖKvi| h_v: 

K. Avw`‡Kw›`ªK ev cÖvK †Kw›`ªK ev Avw` †Kvl| D`vniY: gvB‡Kv 

cøvRgv, e¨vK‡Uwiqv, BGA(Blue Green Algae) 

L. cÖK…Z ev my‡Kw›`ªK ev cÖK…Z †Kvl| D`vniY: ˆkevj, QÎvK, 

eªv‡qvdvBUv, †Uwi‡WvdvBUv, Ave„ZexwR, bMœexwR Ges mKj cÖvYx 

†Kvl| 

 

*Avw` †Kvl I cÖK…Z †Kv‡li Zzjbv| 

‰ewkó¨ Avw`‡Kvl  cÖK…Z †Kvl 

mvB‡Uv‡¯‹wjUb _v‡K bv _v‡K 

wbDwK¬qvm AMwVZ myMwVZ 

DNA bb-wn‡÷b †cÖvwUb hy³ wn‡÷vb †cÖvwUb hy³ 

ivB‡ev‡mvg 70S 80S 

RNA cwjgv‡iR GK cÖKvi wZb cÖKvi 

A‡cib _v‡K  _v‡K bv 

wR‡bi MVb B›Uªbm †bB  B›Uªbm Av‡Q 

‡Kvl wefveRb G¨vgvB‡Uvwmm cÖwµqvq gvB‡Uvwmm I gv‡qvwmm 

cÖwµqvq 

k^mb AevZ k^mb mevZ k^mb 

cywó †kvlY c×wZ‡Z cywó N‡U  †kvlY, AvwËKiY, 

mv‡jvKms‡kølY 

c×wZ‡Z cywó N‡U 

UªvÝ‡jkb UªvÝwµck‡bi mv‡_ mv‡_B 

ïiæ nq 

UªvÝwµck‡bi ci †ek 

wej‡¤̂ ïiæ nq| 

 †Kvl: †Kv‡li AvKvi 10μm  I  IRb 1ng.(nano gram) 

A¨v›Uwb f¨vb wjD‡qb ûK-1674 mv‡j RxweZ †Kvl Avwe®‹vi K‡ib| 

ievU© ûK- 1665 mv‡j †Kvl cÖvPxi Avwe®‹vi K‡ib| 

ievU© û‡Ki †jLv eB- gvB‡µvMÖvwdqv| 

 †Kvlwe`¨vi RbK- ievU© ûK Ges AvaywbK †Kvl we`¨vi RbK- Carl 

P. Swanson 

 †Kvl ZË¡: 

R¨vKe †¯øB‡Wb I w_I‡Wvi †mvqvb| 

†KvlZ‡Ëi e³e¨: 

1| †Kvl n‡jv Rx‡ei MVbMZ I Kvh©MZ GKK| 

2| me †Kv‡li D™¢e N‡U c~e©Zb †Kv‡li wefvR‡bi gva¨‡g| 

3| eskMwZi GKK n‡jv †Kvl| 

4| †Kvl n‡jv Rxe‡bi †gŠwjK GKK| 

 GKwU Av`k© Dw™¢` †Kv‡l _v‡K: Ro e¯‘ I †cÖv‡UvcøvRg (mRxe 

e¯‘)| 

†cÖv‡UvcøvR‡g wZb ai‡bi A½vby _v‡K| h_v: 

†Kvl wSwjø, mvB‡UvcøvRg, wbDwK¬qvm|  

 Ro e ‘̄ ỳB ai‡bi| h_v: 1| †Kvl cÖvPxi;  

2| †Kvl¯’ wbR©xe e¯‘: wZb ai‡bi c`v_© cvIqv hvq| h_v: K. mwÂZ 

c`v_© (Kve© nvB‡WªU, †cÖvwUb, wjwcW) 

L. wbtm„Z c`v_© (ni‡gvb, wcM‡g›U, GbRvBg, †b±vi) 

M. eR©¨ c`v_© ( †iwRb, U¨vwbb, Mvg, j¨v‡U·, A¨vjvKj‡qW, ˆRe 

GwmW, DØvqx †Zj, LwbR c`v_©)| 

cÖavb LwbR wµ÷vj n‡jv K¨vjwmqvg A·v‡jU| hLb Giv my‡Pi g‡Zv 

Ae¯’vb K‡i ZLb i¨vdvBW e‡j| Ges hLb Av½y‡ii †_vKvi g‡Zv 

Ae¯’vb K‡i ZLb wm‡÷vwj_ e‡j| 

 †Kvl cÖvPxi 

 †KvlcÖvPxi Dw™¢` †Kv‡li Abb¨ ˆewkó¨ Ges cÖvYx †Kv‡l _v‡K bv| 

 †KvlcÖvPxi wZbwU ¯Í‡i wef³| 

1| ga¨ c`©v: d«vM‡gvcøv÷ I †cKwUb RvZxq †fwmKj wgwjZfv‡e ga¨ 

c`©v ˆZwi K‡i| 

2| cÖv_wgK cÖvPxi: †mjy‡jvR, †nwg †mjy‡jvR, MøvB‡Kv‡cÖvwUb _v‡K|  

3| †m‡KÛvwi cÖvPxi: Giv UªvwKW, dvBevi †Kv‡l _v‡K| †m‡KÛvwi 

cÖvPxi wZb ¯Íi wewkó|  

†m‡KÛvwi cÖvPx‡i wjMwbb, my‡ewib I Iqv· _v‡K| 

mvaviYZ †Kvl cÖvPx‡ii 40% †mjy‡jvR, 20% †nwg‡mjy‡jvR, 30% 

†cKwUb I 10% MøvB‡Kv‡cÖvwUb we`¨gvb| 

 K‚c GjvKv: GwU cÖvPx‡ii me‡P‡q cvZjv GjvKv| 

ga¨ c`©v‡K wcU †gg‡eªb e‡j| gy‡LvgywL Aew¯’Z `ywU K‚c‡K wcU †cqvi 

e‡j| 

*`ywU cvkvcvwk †K‡li cÖvPx‡ii m~² wQ ª̀c‡_ bjvKvi mvB‡UvcøRwgK 

ms‡hvM ¯’vwcZ nq G‡K cøvR‡gv‡WmgvUv e‡j| 

 †Kvl cÖvPx‡ii MVb: Dw™¢` †Kvl cÖvPx‡ii cÖavb Dcv`vb †mjy‡jvR| 

1000-3000 †mjy‡jvR AYy wb‡q †Kvl cÖvPxi MwVZ| 

100wU †mjy‡jvR †PBb wgwjZ fv‡e GKwU wµ÷vj gvB‡mwj (†Kvl 

cÖvPx‡ii ÿz`ªZg MvVwbK GKK) MVb K‡i| 
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20wU gvB‡mwj wg‡j 1wU gvB‡µvdvBweªj MVb K‡i| 

250wU gvB‡µvdvBweªj wg‡j 1wU g¨v‡µvdvBweªj MVb K‡i| 

 †Kvl cÖvPx‡ii KvR:  

i.  †Kv‡li mywbw`©ó AvK…wZ `vb Kiv| 

ii. evB‡ii AvNvZ n‡Z †fZ‡ii mRxe e¯‘‡K iÿv  Kiv| 

iii. cÖ‡qvRbxq kw³ I `„pZv cÖ`vb Kiv| 

iv. cvwb I LwbR jeY  †kvlY I cwien‡b mnvqZv Kiv| 

v. GK †Kvl‡K Ab¨ †Kvl n‡Z c„_K Kiv| 

vi. †Kvl cÖvPx‡ii K‚c GjvKv (wQ ª̀ c_) w`‡q cÖ‡qvRbxq e¯‘ †Kv‡li 

†fZ‡i ev evB‡i PjvPj K‡i _v‡K| 

vii. ewnt I AšÍt DÏxcbvq cwienvKiƒ‡c cøvR‡gv‡WmgvUv KvR K‡i| 

  

 †cÖv‡Uvcøv÷ 

†cÖv‡UvcøvRg Avwe®‹vi K‡ib- cvwK©b‡R| 

weÁvwb nv·‡j Gi g‡Z, †cÖv‡UvcøvRg n‡jv Rxe‡bi †fŠZ wfwË| 

†cÖv‡UvcøvR‡g cvwbi cwigvY 70%-90%| cvwb‡K d¬z&BW Ae jvBd 

ejv nq| 

†cÖv‡UvcøvR‡gi ˆRweK ˆewkó¨ Rx‡ei ˆewkó¨| 

 †cÖv‡UvcøvR‡gi †fŠZ ˆewkó¨: 

1| †cÖv‡UvcøvRg Aa©¯^”Q, eY©nxb, †Rwj m „̀k Aa©Zj AvVv‡jv c`v_©| 

2| GwU `vbv`vi I Kj‡qWag©x| 

3| DËvc, GwmW I A¨vj‡Kvn‡ji cÖfv‡e †cÖv‡UvcøvRg RgvU euv‡a| 

 AveZ©b: †Kvl cÖvPxihy³ †cÖv‡UvcøvR‡g Rj¯ª‡Zi g‡Zv †h Pjb †`Lv 

hvq Zv‡K AveZ©b ev mvB‡K¬vwmm e‡j| 

AveZ©b `yB ai‡bi| h_v: 

K. GKgyLx AveZ©b: cvZv SvwSi †Kvl¯’ †cÖv‡UvcøvR‡gi Pjb| 

L. eûgyLx AveZ©b: Tradescantia Gi †Kvl¯’ †cÖv‡UvcøvR‡gi Pjb| 

 

cøvRgv †gg‡eªb ev †Kvl wSwjø 

• †Kvl wSwjø wØ-¯Íi wewkó| 

• Kvj© bv‡Mwj I µ¨vgvi me©cÖ_g cøvRgv †gg‡eªb bvg KiY K‡ib| 

A‡b‡K G‡K ev‡qv‡gg‡eªb e‡j| 

• cøvRgv †gg‡eª‡bi cÖwZwU fvR‡K gvB‡µvwfjvm e‡j| 

• gvB‡µvwfjvm‡K eûeP‡b gvB‡µvwfjvB e‡j| 

• †Kvl Af¨šÍ‡ii AwaK cÖweô gvB‡µvwfjvm‡K e‡j wc‡bvmvBwUK 

dmKv, hv cÖvYx †Kv‡l fv‡jv †`Lv hvq| 

 cøvRgv †gg‡eª‡bi †fŠZ MVY:  

• Danielli & Davson me©cÖ_g GKwU mywbw`©ó g‡Wj cÖ¯Íve K‡ib 

†hwU m¨vÛDBm g‡Wj bv‡g cwiwPZ| GQvovI Av‡iv- e¨vbmÝ g‡Wj, 

Lenard & Singer’s Model, Robertson Gi  Unit 

membrane hypothesis (Unit Membrane gv‡b GKK 

c`©v), Singer & Nicolson Gi Fluid-mosaic model| 

 Fluid-Mosaic Model: G‡K AvBmevM© g‡Wj ejv nq| KviY 

Singer I Nicolson mgy`ªZ‡j fvmgvb wng‰kj Gi mv‡_  Zzjbv 

K‡i‡Qb| 

 Fluid-Mosaic Model Gi MvVwbK Dcv`vb:  

K. dm‡dvwjwcW evB‡jqvi: 

L. †gg‡eªb †cÖvwUb: 

M. MøvB‡KvK¨vwj·: 

N. K‡j‡÷ij: 

 †Kvl wSwjøwi ivmvqwbK MVY: 

1| †Kvl wSwjø ï®‹ IR‡bi cÖvq 75 fvM wjwcW| 

2 | cuvPiKg dm‡dvwjwcW kbv³ Kiv †M‡Q Gi g‡a¨ me‡P‡q mijwU 

n‡jv dm‡dvUvBwWK GwmW Ges  evwK PviwU RwUj| 

RwUj PviwUi g‡a¨ †jwmw_b cÖavb| dm‡dvwjwc‡Wi A‡a©‡Ki †ewk 

†jwmw_b| 

3| †Kv‡bv †Kv‡bv †ÿ‡Î RNA (†cuqv‡Ri †Kv‡l) _vK‡Z cv‡i| 

 †Kvl wSwjøi KvR: 

i. evB‡ii cÖwZK‚j Ae¯’v n‡Z Af¨šÍixY e¯‘‡K iÿv K‡i| 

ii. †KvlwSwjøi ga¨w`‡q e¯‘i ¯’vbvšÍi, e¨vcb wbqš¿Y I mgš^q nq| 

iii. †fZi †_‡K evB‡i Ges evB‡i †_‡K †fZ‡i ¯’vbvšÍi K‡i| 

iv. wewfbœ iKg Z‡_¨i wfwË (information source) wnwm‡e KvR 

K‡i| 

x.  GbRvBg I Gw›U‡Rb ÿiY K‡i| 

 †Kvl wSwjøi wewfbœ Ae¯’v: 

1| gvB‡µvwfjvB: 

2| †Wmg‡mvg: 

3| d¨v‡MvmvBwUK †fwmKj: (KwVb c`v_©) 

4| wc‡bvmvBwUK †fwmKj: (Zij c`v_©) 

 

mvB‡UvcøvRg I A½vYy 

gvZ…Kv n‡jv mvB‡UvcøvR‡gi wfwË c`v_©| 

gvZ…Kv: Aa©Zij, `vbv`vi, Kj‡qWvj, Aa©-¯^”Q Zij c`v_©| G‡K 

nvqv‡jv cøvRg ejv nq| G. GBP. jvwW© G‡K mvB‡Uvmj e‡jb| 

 mvB‡UvcøvR‡gi KvR: 

i.  †Kv‡li A¤øZ¡ ÿviZ¡ wbqš¿Y K‡i| 

ii.  cwi‡e‡ki D‡ËRbvq mvov †`qv 

iii.  cvwb cwi‡kvl‡b mnvqZv Kiv| 

iv. †iPb cÖwµqvq m„ó eR©¨ c`v_© wb®‹vk‡b mnvqZv Kiv| 

v. KwZcq ˆRweK KvR Kiv| 

vi. wewfbœ ÿz`ªv½ aviY K‡i| 

 mvB‡UvcøvR‡gi wecvKxq f‚wgKv: mvB‡UvcøvR‡g cvwbi cwigvY 

65%-96%| 

k^m‡bi cÖ_g ch©vq MøvB‡KvjvBwmm msMwVZ nq GLv‡b| 

 mvB‡UvcøvRgxq A½vby: 

1. ivB‡ev‡mvg 

Gi †Kv‡bv AveiYx †bB| 

1955 mv‡j RR© c¨v‡jW ivB‡ev‡mvg Avwe®‹vi K‡ib| 

Avw` †Kv‡l ivB‡evRg 70S = 50S + 30S 

cÖK…Z †Kv‡l ivB‡ev‡mg 80S = 60S + 40S 

S = Svedberg (†f`evM©) Unit| 

 iB‡ev‡mv‡gi ivmvqwbK MVb: 

1.  ivB‡ev‡mv‡gi cÖavb Dcv`vb n‡”Q- †cÖvwUb I RNA | G‡`I 

AbycvZ 1 t 1| 

2. 70S ivB‡ev‡mv‡g Av‡Q 23S, 16S, 5S gv‡bi wZbwU rRNA 

Aby Ges 52 cÖKv‡ii †cÖvwUb Aby| 

3| 80S ivB‡ev‡mv‡g i‡q‡Q 28S, 18S, 5S gv‡bi 4wU rRNA 

Aby Ges 80 cÖKv‡ii †cÖvwUb Aby| GQvov G‡Z 2-3 ai‡bi 

RNAase GbRvBg Ges Aí cwigv‡b avZe Avqb, †hgb Mg2+, 

Ca2+, Mn2+
| 

ivB‡ev‡mv‡gi KvR: 
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ivB‡ev‡mv‡gi cÖavb KvR n‡jv †cÖvwUb ms‡køl Kiv| ZvB 

ivB‡ev‡mvg‡K †Kv‡li †cÖvwUb d¨v±wi e‡j| 

2. MjwM ewW 

K¨vwg‡jv MjwM 1898 mv‡j cu¨vPv I weov‡ji ¯œqy‡Kv‡l GwU †`L‡Z 

cvb|  

gm„Y G‡ÛvcøvRwgK †iwUKzjvg †_‡K MjwM ewW ˆZwi nq| MjwM ewW‡K 

wWKUv‡q‡mvg, BwW‡qv‡mvg  ev jvB‡cvKwÛªqv bv‡gI AwfwnZ Kiv nq| 

MjwM ewW‡K †Kv‡li UªvwdK cywjk I Kv‡e©vnvB‡WªU d¨v±wi ejv nq| 

 †fŠZ MVb: G‡Z wm÷vwb©(P¨vÞv _wj), †fwmKj (†QvU MnŸi) I 

f¨vKzqvj(eo MnŸi) wb‡q MwVZ| 

 ivmvqwbK MVb: 60% †cÖvwUb I 40% dm‡dvwjwcW _v‡K| 

 MjvwM ewWi KvR: 

1| jvB‡mv‡mvg I wfUvwgb ˆZwi Kiv| 

2| A‡cÖvwUb c`v‡_©i ms‡køl| 

3| ïµvYy MV‡b mnvqZv Kiv| 

4| †cÖvwUb I wfUvwgb wm mÂq Kiv| 

 

3. jvB‡mv‡mvg 

1955 mv‡j wµwðqvb `¨ `y‡e GB A½vby Avwe®‹vi K‡ib| 

• RBC- †Z jvB‡mv‡mvg _v‡K bv, WBC- †Z _v‡K| 

• †hme e¯‘ jvB‡mv‡mv‡gi wSwjø‡K w¯’wZ `vb K‡i A_©vr jvB‡mv‡mvg 

†_‡K GbRvBg mg~n †ei n‡q Avm‡Z cv‡i bv G‡`i‡K jvB‡mv‡mvg 

Stabilizer e‡j| 

• †hme e¯‘ jvB‡mv‡mv‡gi wSwjø we`xY© n‡Z mnvqZv K‡i A_©vr 

jvB‡mv‡mvg †_‡K GbRvBg mg~n †ei n‡q Avm‡Z cv‡i G‡`i‡K 

jvB‡mv‡mvg Labilizer e‡j| 

 †fŠZ MVb: jvB‡mv‡mv‡g GK ¯Íi wewkó AveiY _v‡K| 

 ivmvqwbK MVb: G‡Z cÖvq 40-50 ai‡bi GbRvBg _v‡K| 

 jvB‡mv‡mv‡gi KvR: 

1| Giv d¨v‡MvmvB‡Uvwmm cÖwµqvq RxevYy aŸsm K‡i| 

2| Zxeª Lv`¨ Afv‡ei mgq Gi cÖvPxi †d‡U hvq Ges Ave×K…Z 

GbRvBg †ei n‡q Ab¨vb¨ A½by¸‡jv‡K bó K‡i †`q| GB KvR‡K 

e‡j mMÖvm ev A‡Uvd¨vwM e‡j| Gfv‡e mg¯Í †Kvl cwicvK n‡q †h‡Z 

cv‡i| G‡K ejv nq A‡UvjvBwmm| 

3| Giv Rxe‡`‡ni A‡K‡Rv †Kvlmg~n‡K A‡UvjvBwmm c×wZ‡Z aŸsm 

K‡i e‡j G‡`i‡K AvZ¥NvwZ _wjKv ev  †¯‹vqvW (Suicidal Squad) 

e‡j| 

4| Giv K¨vÝvi m„wó Ki‡Z cv‡i| 

4. G‡ÛvcøvRwgK †iwUKzjvg 

‡KB_ Avi †cvU©vi gyiwMi åæYxq †Kv‡li mvB‡UvcøvRg †_‡K GwU 

Avwe®‹vi K‡ib| 

• G‡ÛvcøvRwgK †iwUKzjvg hK…Z, AMœvkq, AšÍtÿiv MÖwš’‡Z †ewk _v‡K| 

• G‡ÛvcøvRwgK †iwUKzjvg `yB cÖKvi| h_v: 

1| gm„Y  2| Agm„Y 

 

 †fŠZMVY: wØ-¯Íi wewkó AveiYx Øviv Ave„Z| MVbMZfv‡e 

G‡ÛvcøvRwgK †iwUKzjvg wZb cÖKvi| h_v: 

1| wm÷vwb© 2| †fwmKj 3| wUDweDj 

 ivmvqwbK MVY: G‡Z 15 ai‡bi GbRvBg _v‡K| 

 G‡ÛvcøvRwgK †iwUKzjvg Gi KvR: ivB‡ev‡mv‡g Drcbœ †cÖvwUb 

cwien‡Y GwU cÖavb f‚wgKv iv‡L| 

 

5. gvB‡UvKwÛªqv 

G‡K cvIqvi nvDm ev kw³ Ni ejv nq| †µem Pµ, B‡jKUªb 

UªvÝ‡cvU© GB A½vby‡Z N‡U| 

Kvj© †eÛv 1898 mv‡j gvB‡UvKwÛªqv Avwe®‹vi K‡ib| 

 msL¨v: cÖwZ †Kv‡l 300-400wU gvB‡UvKwÛªqv _v‡K Z‡e hK…‡Z 1000 

Gi †ewk _v‡K| Amoeba †Z Av‡iv †ewk _v‡K|  

†Kvl AvqZ‡bi cÖvq 20% gvB‡UvKwÛªqv| 

 †fŠZ MVb: GwU wØ-¯Íi wewkó AveiYx Øviv Ave„Z| 

1| AveiYx: 

2| cÖ‡Kvô:  

3| wµw÷ ev cÖea©K: 

4| Aw·‡mvg: e„šÍhy³ †MvjvKvi `vbv| 

5| e„ËvKvi DNA I ivB‡ev‡mvg: 70S ivB‡ev‡mvg Av‡Q| 

 ivmvqwbK MVb: gvB‡UvKwÛªqvi ï®‹ IR‡bi cÖvq 65% †cÖvwUb| 

GLv‡b wfUvwgb E I _v‡K| 

 

 gvB‡UvKwÛªqvi KvR:  

1| †Kv‡li hveZxq Kv‡Ri Rb¨ kw³ Drcv`b I wbqš¿Y Kiv| 

2| k̂m‡bi Rb¨ cÖ‡qvRbxq GbRvBg, †Kv-GbRvBg avib Kiv| 

3| Giv Ca, K c`v‡_©i mwµq cwien‡Y mÿg| 

4| ïµvYy I wW¤^vby MV‡b AskMÖnY Kiv| 

5| †Kv‡li c~e© wba©vwiZ g„Zz¨ Apotosis cÖwµqvq wbqš¿Y Kiv| 

6| K¨vjwmqvg Avq‡bi NbZ¡ iÿv Kiv| 

6. cøvw÷W 

mvB‡UvcøvR‡gi me©e„nZ ÿz ª̀v½ n‡jv cøvw÷W| 

1883 mv‡j wk¤úvi GwU Avwe®‹vi K‡ib| 

• QÎvK, e¨vK‡Uwiqv, bxjvf meyR ˆkevj  Ges cÖvYx †Kv‡l cøvw÷W 

†bB| 

 cøvw÷W wZb ai‡bi| h_v: 

K. wjD‡Kvcøv÷: eY©nxb cøvw÷W| g~j,  f‚-wb¤œ¯’ KvÐ cÖf…wZ †hme A‡½ 

m~‡h©i Av‡jv †cŠQvq bv †mme A‡½ wjD‡Kvcøv÷ Aew¯’Z| 

mwÂZ Lv‡`¨i cÖK…wZi Dci wfwË K‡i wjD‡Kvcøv÷ wZb ai‡bi| h_v: 

1| A¨vgvB‡jvcøv÷: kK©iv RvZxq Lv`¨ mÂq K‡i| 

2| BjvBIcøv÷: † œ̄n RvZxq Lv`¨ mÂq K‡i| 

3| A¨vwjD‡ivcøv÷: †cÖvwUb RvZxq Lv`¨ mÂq K‡i| 

L. †µv‡gvcøv÷: iwOb cøvw÷W‡K †µv‡gvcøv÷ e‡j| K¨v‡ivwUb (Kgjv) 

I R¨v‡š’vwdj (njy`) wcM‡g‡›Ui Rb¨ Giv iwOb nq| 

G‡`i Ae¯’vb- dz‡ji cvcwo, iwOb dj I exR, MvR‡ii g~j| 

G‡`i KvR- KxU cZ½‡K AvK…ó K‡i civMvq‡b mvnvh¨ Kiv| 

* dz‡ji cvcwoi ˆewPÎ¨c~Y© is cÖavbZ G¨v‡š’vmvqvwbb, weUvmvqvwbb 

RvZxq iÄ‡Ki Dci wbf©ikxj|  

†Kvl i‡mi pH ÿvixq n‡j dz‡ji iO bxj nq|  

†Kvl i‡mi pH A¤øxq n‡j dz‡ji iO jvj nq| 

†Kvl i‡mi pH wbDUªvj n‡j dz‡ji iO †e¸wb ev Kvj‡P bxj nq| 

M. †K¬v‡ivcøv÷: meyR e‡Y©i cøvw÷W‡K †K¬v‡ivcøv÷ e‡j| 

wk¤úvi GwU Avwe®‹vi K‡ib| 

†K¬v‡ivwdj A, †K¬v‡ivwdj B, K¨v‡ivwUb I R¨v‡š’vwd‡ji mgš^‡q 

†K¬v‡ivcøv÷ MwVZ| 
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•  †K¬v‡ivcøv÷‡K †Kv‡li ivbœv Ni ev kK©iv RvZxq Lv‡`¨i KviLvbv 

e‡j| 

GwU kw³ iƒcvšÍ‡ii A½vby| 

• AvK…wZ: mvaviYZ Gi AvK…wZ †j‡Ýi g‡Zv nq| Av‡iv wewfbœ iKg 

n‡Z cv‡i| †hgb: †cqvjvK…wZ (Chlamydomonas), mwc©jvKvi 

(Spirogyra), RvwjKvKvi (Oedogonium), ZviKvKvi 

(Zygnema), wdZv ev AvswU AvK…wZi/MvW©jvK…wZi (Ulothrix),  

†MvjvKvi (Pihophora) BZ¨vw`|  

 ˆkev‡ji †K¬v‡ivcøv‡÷i ˆewPÎ¨ †ewk 

  †K¬v‡ivcøv‡÷i †fŠZ MVb:  

1| AveiYx wSwjø 

2| †÷ªvgv/ g¨vwUª· 

3| _vBjvK‡qW I MÖvbvg: †K¬v‡icøv‡÷ mvaviYZ 40-60wU MÖvbv _v‡K| 

4| †÷ªvgv j¨v‡gwj 

5| d‡Uvwm‡š’wUK BDwbU I GwUwc wm‡š’wmm 

6| DNA I ivB‡ev‡mvg| 

 †K¬v‡ivcøv‡÷i KvR: 

cÖavb KvR Lv`¨ cÖ¯‘Z Kiv I eskvbyµ‡g wb‡R¯^ ˆewk‡ó¨i mKxqZv aviY 

K‡i ivLv| GQvovI d‡Uv‡imwc‡ikb| 

7. †mw›UªIj 

ˆkevj, QÎvK, gm eM©xq Dw™¢`, dvb© eM©xq Dw™¢`, bMœ exwR Dw™¢` I 

cÖvYx †Kv‡l †mw›UªIj _v‡K| 

Avw`‡Kvl, WvqUg, B÷ I Ave„Z exwR Dw™¢‡` GwU Abycw¯’Z| 

• †mw›UªIj †Rvovq †Rvovq Ae ’̄vb K‡i| 

 †mw›UªI‡ji KvR: 

1|  †Kvl wefvR‡bi mgq gvKzZš‘ MVb Kiv| 

2| †Kvl wefvR‡b mnvh¨ Kiv| 

3| wmwjqv I d¬¨v‡Rjvhy³ †Kv‡l wmwjqv I d¬¨v‡Rjv m„wó Kiv| 

4| ïµvYyi †jR MVb Kiv| 

8. †Kvlxq K¼vj 

†cÖvwUb wbwg©Z wZb ai‡bi myÎK wb‡q †Kvlvq MnŸi MwVZ| h_v: 

1| gvB‡µv wUDweDjm: 

2| gvB‡µv wdjv‡g›U: Gw±b I gv‡qvwmb †cÖvwUb w`‡q MwVZ| 

3| B›UviwgwW‡qU wdjv‡g›U: Pvi ai‡bi B›UviwgwW‡qU wdjv‡g›U cvIqv 

hvq| h_v: †KivwUb, j¨vwgwbb, wbD‡iv wdjv‡g›U I fvB‡gw›Ub 

9. cvi Aw·‡mvg 

wKWwb I wjfvi †Kv‡l AwaK _v‡K| Gi g‡a¨ wµ÷vj ev `vbv`vi 

AvKv‡i mÂqx GbRvBg Rgv _v‡K| Gi g‡a¨ K¨vUv‡jm cÖavb GbRvBg| 

H2O2 welZzj¨, ZvB catalase GbRvB‡g‡i mvnv‡h¨ H2O2 †K H2O 

Ges O2 G iƒcvšÍi K‡i †Kvl‡K iÿv K‡i| 

10. MøvB Aw·‡mvg 

ex‡Ri wjwcW mÂqx †Kv‡l G‡`i †`Lv hvq| Giv †¯œn c`v_© weKv‡i 

GbRvBg avib K‡i| 

 KvR: 

cÖavbZ Pwe© ev wjwcW wecvK wbqš¿Y Kiv| ex‡Ri A¼z‡iv`Mg Kv‡j 

wjwcW‡K †f‡O wPwb‡Z cwiYZ Kiv| 

11. †Kvl MnŸi 

†h cvZjv c ©̀v †Kvl MnŸi‡K †eób K‡i iv‡L Zv‡K U‡bvcøv÷ e‡j|  

 †Kvl MnŸ‡ii Af¨šÍixY †ivl‡K †Kvl im e‡j| 

KvR: Giv †Kv‡li Af¨šÍ‡i pH iÿv K‡i I cvwbi Pvc iÿv K‡i| 

wbDwK¬qvm 

wbDwK¬qm †K †Kv‡li gw¯Í¯‹ ev cÖvY‡K›`ª ev †Kw›`ªKv ejv nq| j¨vwUb 

Nux †_‡K Nucleus k‡ãi DrcwË| 

wbDwK¬qvm Avwe®‹vi K‡ib ievU© eªvDb| wKš‘ Aw¯ÍZ¡ Avwe®‹vi †dwjm 

d›Uvbv| 

• eû wbDwK¬qvm wewkó Dw™¢` †Kvl‡K wm‡bvmvBU ejv nq| †hgb: 

Vaucheria, Botrydiun, Sphaeroplea BZ¨vw` ˆkevj I 

†cwbwmwjqvg RvZxq QÎvK| 

• ¯úvg© ev ïµvYyi 90%B wbDwK¬qvm| 

 wbDwK¬qv‡mi KvR: 

wbDwK¬qvm †Kv‡li me ai‡bi ˆRweK KvR wbqš¿Y K‡i| 

 GKwU Av`k© wbDwK¬qv‡mi MVb: 

PviwU Ask wb‡q GKwU wbDwK¬qvm MwVZ nq| h_v: 

1| wbDwK¬qvi Gb‡fjc: wbDwK¬qvm wØ-¯Íix †gg‡eªb Øviv Ave„Z| 

2| wbDwK¬IcøvRg: G‡K K¨vwiIwjç e‡j| GwU wbDwK¬qv‡mi 

Kvh©Kjv‡ci g~j †ÿÎ wn‡m‡e KvR K‡i| 

3| wbDwK¬Ijvm: †µv‡gv‡mv‡gi †h ¯’v‡b GwU jvMv‡bv _v‡K †m ¯’vb‡K 

ejv nq| m¨vU ev m¨v‡UjvBU| Gi †Kv‡bv wSwjø Avwe®‹vi nqwb| 

Gi KvR- wewfbœ cÖKvi RNA, ‡cÖvwUb ms‡kølY Kiv Ges wbDwK¬Ijvm 

wbDwK¬IUvB‡Wi fvÛvi wn‡m‡e KvR K‡i| 

4| wbDwK¬qvi †iwUKzjvg ev µgvwUb Zš‘:  

 KvR: eskMwZi ˆewk‡ó¨i aviK I evnK wn‡m‡e KvR K‡i| 

wgD‡Ukb, cÖKiY m„wó BZ¨vw` Kv‡Ri g~L¨ f‚wgKv cvjb K‡i| 

 †µv‡gv‡mvg 

 †µv‡gv‡mvg A_© iwÄZ †`n ev iO avibKvwi †`n|  

Kvj© bv‡MBwj me©cÖ_g Dw™¢`‡Kv‡li wbDwK¬qv‡m †µv‡gv‡mvg †`‡Lb| 

msL¨v: G‡`i msL¨v 2  †_‡K 1600 ch©šÍ n‡Z cv‡i| dvb© eM©xq Dw™¢‡` 

m‡e©v”P †µv‡gv‡mvg 1200 cvIqv †M‡Q Ges me©wb¤œ cy®úK Dw™¢‡` 4| 

cÖvYx‡Z me©wb¤œ †µv‡gv‡mvg msL¨v-2 (†Mvj wµwg), Ges m‡e©v”P 1600 

(†iwWI jvwiqv RvZxq †cÖv‡Uv‡Rvqv)|  

 

Dw™¢`   µ‡gv‡mvg msL¨v 

avb       24 

fzÆv       20 

†cuqvR       16 

†Mvj Avjy       48 

cÖvYx   µ‡gv‡mvg msL¨v 

gvbyl        46 

Miæ I QvMj       60 

wMwbwcM        64 

d‡ji gvwQ        8 

 AvK…wZ: gvbe †`‡ni †µv‡gv‡mv‡gi Mo ˆ`N©¨ 4-6µm  

  †µv‡gv‡mv‡gi †fŠZ MVb: 

1| †µvgvwUb 

2| †µvgvwUW 

3| †m‡›Uªvwgqvi 

4| KvB‡b‡Uv‡Kvi 

5| †µv‡gvwgqvi 

6| †MŠYKzÂY: wbDwK¬Ijvm cyb©MVb AÂjI e‡j| 

7| m¨v‡UjvBU: †Qvjvi GK bs †µv‡gv‡mvg m¨v‡UjvBU _v‡K| 

8| †U‡jvwgqvi: †U‡jvgvwiR GbRvBg gvby‡li Riv‡iv‡a KvR K‡i| 

 †µv‡gv‡mv‡gi cÖKvi‡f`: 

K. †m‡›Uªvwgqvi msL¨v Abyhvqvq 5 cÖKvi| h_v:  

1| g‡bv‡mw›UªK 

2| Wv‡qv‡mw›UªK 
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3| cwj‡mw›UªK: Kjv Mv‡Q †`Lv hvq| 

4| wWwdDRW 

5| A¨v‡mw›UªK 

L. †m‡›Uªvwgqv‡ii Ae ’̄vb Abyhvqx †µv‡gv‡mvg Pvi AvK…wZi nq| h_v:  

i. ga¨‡Kw› ª̀K ev †gUv‡mw›UªK †µv‡gv‡mvg: GwU‡K Bs‡iwR `V’ AvK…wZi 

g‡Zv †`Lv hvq| 

ii. Dc-ga¨‡Kw› ª̀K ev mve-‡gUv‡mw›UªK †µv‡gv‡mvg: GwU‡K Bs‡iwR ÔLÕ 

Aÿ‡ii g‡Zv †`Lv hvq| 

iii. Dc-cÖvšÍ‡Kw› ª̀K ev A¨v‡µv‡mw›UªK †µv‡gv‡mvg: GwU‡K A‡bKUv Bs‡iwR 

ÔJÕ Aÿ‡ii g‡Zv †`Lvq| 

iv. cÖvšÍ‡Kw› ª̀K ev †U‡jv‡mw›UªK †µv‡gv‡mvg: A‡bKUv Bs‡iwR ÔIÕ Aÿ‡ii 

g‡Zv ev GKwU `‡Ði g‡Zv †`Lvq| 

(M) †`n MVb I wj½ wba©vi‡Yi ˆewkó¨ Abyhvqx µ‡gv‡mvg ỳB ai‡bi nq| 

h_v:  

i. A‡Uv‡mvg (Autosome): gvby‡li A‡Uvmg 22 †Rvov| 

ii. †m· †µv‡gv‡mvg (Sex Chromosome):  †m· †µv‡gv‡mg 1 †Rvov| 

 †µv‡gv‡mv‡gvi ivmvqwbK MVb:  cÖavb ivmvqwbK Dcv`b n‡jv wbDwK¬K 

GwmW I †cÖvwUb| 

wbDwK¬K GwmW:  GwU ỳB ai‡bi h_v:  

1. DNA: Gi cy‡iv bvg Deoxyribo Nucleic Acid Ges 

DNA  n‡jv †µv‡gv‡mv‡gi ¯’vqx Dcv`vb| †µv‡gv‡mv‡g DNA Gi 

cwigvY kZKiv 45 fvM| GwU wØ-m~Î wewkó| †µv‡gv‡mv‡g DNA  I 

wn‡÷vb †cÖvwU‡bi AbycvZ 1 t 1|   

2. RNA:  Gi cy‡iv bvg Ribo Nucleic Acid. GwU †µv‡mv‡gi 

¯’vqx Dcv`vb bq| GwU GK m~Î wewkó| 

 †cÖwUb:  †µv‡gv‡mv‡g †cÖvwU‡bi cwigvY kZKviv 55 fvM _v‡K| 

 †µv‡gv‡mv‡gi KvR: †µv‡gv‡mvg eskMwZi aviK evnK ZvB esk 

ci¤úivq Rx‡ei ˆewkó¨ aviY K‡i enb I K‡i ¯’vbvšÍi K‡i| 

eskMwZi evnK wRb Rx‡ei eøywcÖ›U wn‡m‡e KvR K‡i| 

B- †µv‡gv‡mvg: Giv g¨v‡Ûwjqvb m~Î AbymiY K‡i bv| fzÆv‡Z Ges 

DjU PÐvj Dw™¢‡` B- †µv‡gv‡mvg Av‡Q| 

wbDwK¬K GwmW 

DNA Gi 90% _v‡K †µv‡gv‡mvg| 

RNA Gi 90% _v‡K mvB‡UvcøvR‡g Ges evwK `k fvM wbDwK¬Ijv‡m| 

wbDwK¬K Gwm‡Wi g~j Dcv`vb 3wU: 

†c›UR myMvi, bvB‡Uªv‡Rb NwVZ ÿviK, dm‡dvwiK GwmW| 

†c›UR myMvi: wbDwK¬K GwmW `yB ai‡bi †c›UR myMvi cvIqv hvq| h_v: 

ivB‡evR myMvi I wW-Aw·ivB‡ev myMvi|  

ivB‡evR myMvi I wW-Aw·ivB‡ev myMvi Gi cv_©K¨ n‡jv wW-

Aw·ivB‡evR myMv‡i `yB bs Kve©‡b Aw·‡Rb Abycw¯’Z| 

bvB‡Uªv‡Rb NwUZ ÿviK: wis Gi Dci wfwË K‡i ÿviK `yB cÖKvi 

h_v- 

1| wcDwib: ỳB wis wewkó ÿviK‡K ejv nq- wcDwib| wcDwi‡b ÿviK 

_v‡K GwWwbb (A) I  ¸qvbwb (G) 

2| cvBwiwgwWb: GK wis wewkó ÿviK‡K ejv nq- cvBwiwgwWb ejv 

nq| cvBwiwgwW‡b ÿviK _v‡K- _vBwgb (T), mvB‡Uvwmb (C),  

BDivwmj (U) 

* DNA- PviwU ÿviK wb‡q MwVZ h_v: GwWwbb, ¸qvwbb, 

mvB‡Uvwmb, _vqvwgb| 

* RNA- PviwU ÿviK wb‡q MwVZ h_v: GwWwbb, ¸qvwbb, mvB‡Uvwmb, 

BDivwmj| 

 

wbDwK¬K Gwm‡Wi cÖKvi: `yB fv‡M fvM Kiv n‡q‡Q| h_v: DNA I 

RNA| 

 

 

DNA 

DNA Rxe‡bi ev eskMwZi AvbweK wfwË| GKRb cÖvß eq¯‹ gvby‡li 

†`‡n 100 MÖvg DNA _v‡K| 

DNA Aby‡Z mgcwigvY A I T Ges mgcwigvY C I G _vKvi GB 

bxwZgvjvv‡K Chargaff’s Rule e‡j| 

 

Watson  I Crick Gi DNA g‡Wj:  

1| A  I T hy³ nq `ywU nvB‡Wªv‡Rb eÛ w`‡q Ges G I C hy³ nq 

wZbwU nvB‡Wªv‡Rb eÛ w`‡q| 

2| DNA Abyi m~Î `ywUi cÖwZwU cu¨vP ev N~Y©‡bi ˆ`N©¨  34 Å ev 

3.4nm 

3| cÖwZwU cu¨v‡P n¨vwj· ỳwUi e¨vm 20 Å  ev 2nm| 

4| cÖwZwU N~Y©‡b g‡bvwbDwK¬IUvB‡Wi msL¨v 10 †Rvov| 

5| cÖwZwU cu¨v‡P nvB‡Wª‡Rb eÛ msL¨v 25wU| 

6| DNA- Gi AvbweK IRb 106
 †_‡K 109

 Gi g‡a¨| 

DNA- Gi KvR: DNA- †K gv÷vi gwjwKDj ejv nq| Rx‡ei 

wgD‡Uk‡bi wfwË wn‡m‡e KvR K‡i| 

DNA Abyi †iwcø‡Kkb: 

(DNA→DNA) 

DNA Abyi †iwcø‡Kkb nq Aa©-msiÿYkxj c×wZ‡Z| 

DNA Gi cÖæd wiwWs: DNA †iwcø‡Kk‡bi mgq gvby‡l  cÖwZ 1000 

wR‡bi g‡a¨ GKwU fzj n‡Z cv‡i| Gai‡bi fzj‡K wgm-g¨vP e‡j|  

DNA Gi ÿZ nIqvi KviY- UV ivwk¥, welv³ †gŠj, 

Kviwm‡bv‡RwbK c`v_©| wgm-g¨v‡Pi Kvi‡b gvby‡li †Kvjb K¨vÝvi 

nq, Pg© †ivM nq, w¯Œb K¨vÝv‡iv n‡Z cv‡i| 

  * †iwcø‡Kk‡b e¨eüZ Dcv`vb 

i. U‡cvAv‡mgv‡iR DNA AYy‡K AwZgvÎvq cu¨vPv‡bv Ae¯’v †_‡K 

gy³ K‡I _v‡K| 

ii. DNA 
†nwj‡KR 

 †iwcø‡Kkb d‡K© DNA Wvej †njw· cu¨vP¸‡jv 

Ly‡j †`q| 

iii. DNA 

cwjgv‡iR 

wbDwK¬IUvBW Aby hy³ K‡i cwic~iK ÷ªvÛ wkKj 

MVb K‡i _v‡K|  DNA cÖæd wiwWs K‡i| 

iv. wm‡½j ÷ª¨vÛ 

evBwÛs †cÖvwUb 

(SSBP) 

DNA AYyi GKK ÷ª¨v‡Û mshy³ nq hv‡Z Giv 

cybivq wØ-Zš¿x Ae¯’vq wd‡i bv Av‡m| 

v. jvB‡MR IKvRvwK LÐ‡K cwic~iK ÷ª¨v‡Û hy³ K‡i| 

vi. cÖvB‡gR RNA cÖvBgvi‡K ÷ª¨v‡Ûi cÖv‡šÍ hy³ K‡i| 

UªvÝwµckb 

(DNA †_‡K mRNA) 

RNA cwjgv‡iR GbRvBg Øviv DNA †em wm‡Kv‡qÝ Kwc K‡i 

mRNA ms‡kølY cÖwµqvq n‡jv UªvÝwµckb| 

• UªvÝwµckb cÖwµqv wZbwU av‡c wef³| h_v: 

i. m~Pbv avc ii. ewa©ZKib avc iii. mgvwßKiY avc 

• pre mRNA Ges KZ¸‡jv small ribonucleoproteins wgwjZ 

Kg‡cø·‡K ejv nq spliceosome| 
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• K¨vwcs †UBwjs I ¯úªvBwms GB wZbwU cÖwµqv †k‡l wcÖ-mRNA 

P‚ovšÍ mRNA †Z cwiYZ nq| 

 wiRvf© UªvÝwµckb: (mRNA-DNA) 

D`vniY: HIV, Corona virus Gi PCR Ki‡Z I 

kvbv³ Ki‡Z| 

 UªvÝ‡jkb: (mRNA- †cÖvwUb) 

• UªvÝ‡jkb cÖwµqvi wZbwU avc: 

1| UªvÝ‡jk‡bi m~Pbv 

2| cwj‡ccUvBW †PBb Gi e„w×KiY 

3| mgvwßKiY: ÷c †KvWb UAA, UAG, UGA ivB‡ev‡mvg mvB‡U 

†cuŠQv‡j UªvÝ‡jk‡bi mgvwß N‡U| 

• †÷ªc‡UvgvBwmb UªvÝ‡jk‡bi m~Pbv j‡Mœ weNœ m„wó K‡i| 

• RxeweÁv‡bi Central Dogma ev †K›`ªxq cÖZ¨q: 

1| DNA †_‡K RNA m„wó nq| 

2| RNA †_‡K †cÖvwUb m„wó nq| 

3| †cÖvwUb n‡jv me©e„nr Kg©x Aby| 

RNA 

RNA- 5 cÖKvi| h_v: 

1| UªvÝdvi RNA ev tRNA: cÖwZwU tRNA †Z 75-90wU 

wbDwK¬IUvBW Aby _v‡K| †Kv‡li cÖvq 15 fvM RNA n‡jv tRNA| 

cÖwZwU †Kv‡l cÖvq 31-42 ai‡bi tRNA _v‡K| 

2| evZ©ven RNA ev mRNA: †Kv‡li cÖvq 5-10 fvM mRNA| 

3| ivB‡ev‡mvgvj-RNA  ev rRNA: †Kv‡li cÖvq 80-90 fvM 

rRNA| ivB‡ev wbDwK¬I †cÖvwUb ˆZwi K‡i| 

4| eskMZxq RNA ev gRNA: Gi cÖavb KvR †cÖvwUb ˆZwi Kiv| 

wKQz fvBivm †`‡n eskMwZi Dcv`vb wn‡m‡e KvR K‡i| †hgb 

TMV. 

5| gvBbi RNA ev miRNA: GwU GbRvBg wn‡m‡e KvR K‡i|  

wRb 

• weÁvbx nvi †Mvwe›` Libv K…wËg wRb Avwe®‹vi K‡ib| 

** †cÖvwUb n‡jv Rxe‡bi fvlv 

 wewfbœ GKK: 

1| †iKb- wiKw¤^‡bk‡bi GKK| 

2| wgDUb- wRb wgD‡Uk‡bi GKK| 

3| †iwcøKb- †iwcø‡Kk‡bi GKK| 

4| wmmUªb- wRb Kv‡h©i GKK| 

cÖKvi wRb: 

1| wj_vj wRb: †h wR‡bi ewntcÖKv‡gi Kvi‡Y Rx‡ei g„ZzŠ nq| 

2| Av‡¼vwRb: †h wR‡bi Kvi‡Y K¨vÝvi †ivM m„wó nq| 

3| †m·- †µv‡gv‡mvg wRb: X,Y| 

4| wmD‡Wv wRb: DNA Gi †h Ask wbw®Œq _v‡K| 

• †µv‡gv‡mv‡g we`¨gvb mKj wR‡bi mgwó‡K wR‡bvg e‡j gvbe wR‡bi 

gvÎ 2 fvM wRb ˆewkó¨ cÖKv‡k Ask †bq| 

 GKwU A‡ci‡bi PviwU Ask n‡jv: 

1| MvVwbK wRb:  hv GbRvBg ms‡kølY K‡i| 

2| †cÖv‡gvUvi ev DÏxcK wRb: RNAcwjgv‡iR mshy³ nq| 

3| Acv‡iUi ev PvjK wRb| 

4| †i¸‡jUi ev wbqš¿K wRb| 

  †R‡bwUK †KvW 

• wZbwU wbDwK¬IUvBW ev †em wb‡q MwVZ DNA wm‡Kv‡qÝ n‡jv 

†R‡bwUK †KvW| 

•  †R‡b‡wUK †KvW eskMwZi ev‡qvjwRK¨vj wfwË| 

• wZbwU bvB‡Uªv‡Rb †em wb‡q GKwU †KvWb ˆZwi nq| 

** ÷vU© ev m~Pbv †KvWb AUG Ges ÷c †KvWb UAA, UAG, 

UGA. 
 

Aa¨vq: wUmy¨ I wUmy¨Zš¿ 

• GKB Drm †_‡K m„ó, GKB ai‡bi KvR mgvbœKvix mgag©x GKwU 

Awew”Qbœ †Kvl¸”Q‡K ejv nq wUmy¨| 

• wUmy¨i cÖKvi‡f`: 2 cÖKvi h_v: 1| fvRK  2| ¯’vqx 

• fvRK wUmy¨: †h wUmy¨ wefvwRZ nq| Aci bvg †gwi‡÷g| 

•  ˆewkó¨: 

1| †Kvl RxexZ, mge¨vmxq, A‡cÿvK…Z †QvU| 

2| me©`vq wefvRb ÿgZvm¤úbœ| 

3| wbDwK¬qvm A‡cÿvK…Z eo Ges `vbv`vi Nb mvB‡UvcøvRg| 

4| †Kvl MnŸi _v‡K bv, AvšÍt‡Kvlxq duvK _v‡K bv| 

5| wecvKxq nvi †ewk, †Kv‡bv cÖKvi mwÂZ Lv`¨, eR©¨ c`v_© _v‡K 

bv| 

6| cøvw÷W¸‡jv †cÖvcøvw÷W Ae¯’vq _v‡K| 

• KvR: 

i. kxlK fvRK wUmy¨i wefvR‡b Dw™¢‡`i ˆ`N©¨ e„w× cvq| 

ii. cvk^©xq fvRK wUmy¨i wefvR‡b Dw™¢‡`i e¨vm e„w× cvq| 

iii. fvRK wUmy¨ n‡Z ¯’vqx wUmy¨ m„wó nq, ÿZ ’̄vb c~iY nq| 

• †kÖwYweb¨vm: 

K. †cÖv‡gwi‡÷g/cÖviw¤¢K fvRK wUmy¨: g~j/Kv‡Ði kxl© †`‡k GKwU 

AÂj hv †_‡KB 1g e„w× ïiæ nq| 

L. cÖvBgvwi fvRK wUmy¨: åæY Ae¯’vq DrcwË| 

M. †m‡KÛvwi fvRK wUmy¨: ¯’vqx wUmy¨ n‡Z cieZ©x mg‡q Drcbœ nq| 

KK© K¨vw¤̂qvm, B›Uvi d¨vwmKzjvi K¨vw¤̂qvg| 

• Ae¯’vb Abymv‡i: 

K. kxl©K fvRK wUmy¨: 

L. wb‡ewkZ/B›UviK¨vjwi : Nvm RvZxq Dw™¢`, cvBb, nm©‡UBj Gi 

cÎg~j, ga¨c‡e©i †Mvovi ce© mwÜ‡Z I dz‡ji evUvq cvIqv hvq| 

M. cvk^©xq/j¨v‡Uivj fvRK: B›Uvi‡dwmKzjvi K¨vw¤̂qvg, K©K 

K¨w¤^qvg| 

• †Kvl wefvRb Abymv‡i: 

K. gvm fvRK wUmy¨: †Kvl wefvRb me Z‡j N‡U, Dw™¢`wUi A½wi 

Nb‡Z¡ e„w×cÖvß nq| ea©bkxj åæY, †iYy _wj, G‡Ûv¯úvg©, g¾v, 

K‡U©· BZ¨vw`| 

L. wie: GKwU Z‡j wefvwRZ nq| ewa©Âz g~j ev Kv‡Ði g¾v iwk¥| 

M. †cøU: 2wU Z‡j wefvwRZ nq, A½wUi AvqZ‡b e„w×cÖvß nq| 

cvZv, ewa©Âz ewntZ¡K| 

• KvR Abymv‡i: 

1| †cÖv‡UvWvg©: Z¡K m„wó K‡i| 

2| †cÖvK¨vw¤^qvg: K¨vw¤^qvg, RvBjg I †d¬v‡qg| cwienY wUmy¨ m„wó 

K‡i| 

3| MÖvDÛ †gwi‡÷g: kxl©K fvRK wUmy¨i †h Ask evi evi wefvwRZ 

nq| 

¯’vqx wUmy¨: 
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• †h wUmy¨i †Kvl¸‡iv wefvR‡b Aÿg †m wUmy¨ ¯’vqx wUmy¨| 

ˆewkó¨: 

• mvB‡UvcøvRg ¯^vfvwe‡Ki †P‡q Kg, wbDwK¬qvm †QvU| 

• 2 cÖKvi †Kvl _v‡K: RxexZ, g„Z (†cÖv‡UvcøvRg wenxb) 

• †Kvl MnŸi A‡cÿvK…Z eo| 

•  †KvlcÖvPxi †ek cyiæ I †Kvl cÖvPx‡i bvbv bKkv †`Lv hvq| 

• KvR: 

i. Lv`¨ ˆZwi, cvwb I Lv`¨ cwienb| 

ii. cvwb I Lv`¨ mÂq I „̀pZv cÖ`vb| 

•  †kÖwYweb¨vm: wZb cÖKvi: 

1| mij wUmy¨: me¸‡jv †Kvl AvKvi, AvK…wZ, MVb GKB ai‡bi| 

3wU fvM:  i. c¨v‡ibKvBgv 

    ii. †Kv‡jb KvBgv 

    iii. †¯‹‡ib KvBgv 

2| RwUj wUmy¨: 2 cÖKvi: 

         i. RvB‡jg    ii.  †d¬v‡qg→cwienbZš¿ 

3| ÿiYKvix/wbt¯ªvex: Zij c`v_© wbtm„Z nq| 2 cÖKvi:   i. 

Ziæÿxi MÖwš’  ii. MÖwš’ wUmy¨ 

 

wUmy¨Zš¿ 

wUmy¨Zš¿ 3 cÖKvi| h_v: 

1| GwcWg©vj 2| MÖvDÛ wUmy¨Zš¿ 

3| fv¯‹zjvi wUmy¨Zš¿ 

 GwcWvg©vj: †h wUmy¨Zš¿ Dw™¢` A‡½i ewntAveiY m„wó K‡i Zv‡K 

GwcWvg©vj wUmy¨ e‡j| 

• KvÐ I cvZvi Z¡K- GwcWvg©vm| 

• g~‡ji AveiY- Gwc‡eøgv| 

 GwcWvg©vm: GKmvwi c¨v‡ibKvBgv †Kvl| 

• GKvwaK mvwi †Kvl: eU, Ak^Ì, cvKzi| 

• wZbmvwi †Kv‡li Z¡K †`Lv hvq- Kiex| 

• wKDwUb ev my‡ewib cyiæ ¯Íi‡K- wKDwUKj e‡j| 

• ïaygvÎ iÿx †Kvl G †K¬v‡ivcøv÷| 

• wKDwUKj g~‡ji Z¡‡K Abycw¯’Z wKš‘ KvÐ I cvZvq we`¨gvb| 

• cvZvq wjMwbb Rgv nq-Cycas, Pinus I Nvm RvZxq wKQz Dw™¢`| 

• dz‡ji cvcwo I djZ¡‡K _v‡K- Av‡š’vmvqvwbb iÄK| 

• mwilv †MvÎxq Dw™¢‡`i cÎZ¡‡K gvB‡ivwmb GbRvBg wbtmiYKvix 

gvB‡ivwmb †Kvl _v‡K| 

• Nvm I bjLvMov Kv‡Ði Z¡Kxq †Kv‡l KK© I wmwjKv †Kvl _v‡K| 

• eywjdg© †Kvl _v‡K- Mg, fzÆv, AvL (eywjdg©- e„n`vK…wZi †Kvl)| 

• GwcWvwg©‡mi †Kvl n‡Z †ivg ev UªvB‡Kvg bvg wewfbœ cÖKvi Dcv½ 

D &̀MZ nq| 

• g~‡ji evwn‡ii Z¡K- Gwc‡eøgv- GK‡Kvlx †ivg Drcbœ- g~j‡ivg| 

 KvR: 

• QÎv‡Ki AvµgY n‡Z Af¨šÍixY wUmy¨‡K iÿv K‡i| 

• eywjdg© †Kvl cvwb mÂq K‡i Ges cvZvi cÖmv iY I weKv‡k mnvqZv 

K‡i| 

• GwcWvg©vj Dce„w×: Z¡K n‡Z D`&MZ Dcv½ 

i. †ivg/UªvB‡Kvl: GK‡Kvlx/eû‡Kvlx, mij/¸”Q n‡Z cv‡i †hme 

Dw™¢‡`i †m‡KÛvwi e„w× N‡U †mme Dw™¢‡` cvIqv hvq| 

ii. ké: cvZjv wSwjø m „̀k we‡køl ai‡bi †ivg| hv cÖ‡¯^`‡bi nvi 

Kgvq| 

iii. MÖwš’‡ivg/ †Kv‡jUvm©: we‡kl ai‡bi eû‡Kvlx UªvB‡Kvl †Kv‡jUvm© 

GK ai‡bi PKP‡K AvVv‡jv c`v_© c~Y©| 

iv. _wj: we‡kl ai‡bi GK cÖKvi cvwb aviK Ges cÖkvšÍ UªvB‡Kvg| 

eid Dw™¢` bv‡g cwiwPZ Mesembrayantheum 

Crystallium- Gi Z¡K‡Kvl ùxZ _wji AvKvi aviY K‡i| 

M. GwcWvg©j iÜ: 2 cÖKvi: i. cÎiÜ       ii. cvwbiÜ 

 cÎiÜ: 

• 2wU Aa©P›`ªvK…wZi iÿx‡Kvl _v‡K | 

• iÿx‡Kv‡l eo wbDwK¬qvm, eû †K¬v‡ivcøv÷ I Nb mvB‡UvcøvRg _v‡K| 

• D™¢‡`i evqexq As‡ki Z¡‡K Aew¯’Z 2wU iÿx‡Kvl †ewóZ I wbqwš¿Z 

we‡kl wQ ª̀‡K †÷vgvUv ev cÎiÜ e‡j| 

• †÷vgvUvi wb‡P eo evqyKzVzix _v‡K- mve-‡÷vgvj evqyKzVzwi ev 

k^mKzVzwi e‡j| 

• cv_iKzwP †Mv‡Îi Dw™¢‡`i iv‡Î cÎiÜ †Lvjv I w`‡b eÜ _v‡K| 

cÎi‡Üi cÖKvi‡f`: 

1| Diacytie: 2wU mvewmwWqvwi †Kvl mg‡Kv‡Y Aew¯’Z| 

2| Paracytie: 2wU mvewmwWqvwi †Kvl mgvšÍiv‡j Aew¯’Z| 

3| Aniscytie: 3wU mvewmwWqvwi †Kvl GKwU †QvU| 

4| Tetracytie: 4wU mvewmwWqvwi †Kvl 

5| Antinocytie: A‡bK¸‡jv †iwW‡qwj j¤^v †Kvl Aew¯’Z| 

6| Anomoecytie: †Kvlmg~n mvaviY †Kvl n‡Z c„_K‡hvM¨ bq| 

• cÖ‡¯^`b, mv‡jvKms‡kølY, k^mb wZbwU Kv‡R cZ¨ÿ I c‡ivÿfv‡e 

†÷vgv AskMÖnY K‡i| 

 cvwbiÜ/nvB‡Wv‡_vW: we‡kl ai‡bi cvwb wb‡gv©vPb A½, Nvm, KPz, 

U‡g‡Uv cvIqv hvq| gvwU‡Z cÖPzi cvwb I AvenvIqv Av`ª _vK‡j 

mvavibZ GgbwU N‡U| 

MÖvDÛ wUmy¨Zš¿ 

• Z¡Kxq wUmy¨ I cwienY wUmy¨ Qvov Ab¨vb¨ mKj wUmy¨‡K GK‡Î MÖvDÛ 

wUmy¨Zš¿ e‡j| 

• A‡bK mgq c¨v‡ibKvBgv, †Kv‡jbKvBgv I †¯‹‡ibKvBgv wb‡q MwVZ 

nq| 

• †cwi‡eªg fvRK wUmy¨ n‡Z wUmy¨Z‡š¿i DrcwË| 

• AatZ¡K †¯‹‡ibKvBgv wUmy¨ Øviv MwVZ| 

• 2 fv‡M fvM Kiv nq: K. ewntw÷jxq AÂj  

         L. AšÍtw÷jxq AÂj 

• †cwimvBKj ¯Íi †Z‡K fv¯‹zjvi evÛj †K› ª̀ ch©šÍ Ask‡K w÷wj e‡j| 

 ewntw÷jxq AÂj: 

i. AatZ¡K: g~‡j AatZ¡K _v‡K bv| 

ii. K‡U©·: 

iii. AšÍtZ¡K: g~‡j I wØexRcÎx Dw™¢‡`i Kv‡Ð we`¨gvb g~‡ji 

AšÍtZ¡Kxq †Kv‡li cÖ_ I cvk^©cÖvPxi my‡ewib I wjMwbb hy³ n‡q miæ 

wdZvi g‡Zv †h †eówb m„wó K‡i Zv‡K K¨vm‡cwiqvm w÷ªc e‡j| 

• AšÍtZ¡‡Ki cvZjv †KvlcÖvPxi- c¨v‡mR †mj e‡j| 

• A‡bK mgq cÖPzi †k^Zmvi KwYKv we`¨gvb _v‡K G ¯Íi‡K †k^Zmvi 

AveiY e‡j| wØexRcÎx Dw™¢‡`i Kv‡Ð cvIqv hvq| 
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 AšÍtw÷jxq  AÂj: 

i. †cwimvB‡Kj ev cwiPµ: g~‡j †cwimvBKj GK ¯Íiwewkó| 

• Kzgov I KzgvwiKv Kv‡Ð GwU eû¯Íi wewkó| 

• †¯‹‡ibKvBgv ïay †d¬v‡qg Gi gv_vq Ae¯’vb Ki‡j G‡K nvW© ev÷ ev 

¸”QUzwc e‡j| 

ii. g¾v ev †gWzjv: Lv`¨ mÂq cÖavb KvR| 

iii. g¾v iwk¥: cwienY wUmy¨ †_‡K iwk¥i b¨vq †cwimvBKj ch©šÍ we¯Í…Z 

iwk¥i b¨vq Ask‡K g¾v iwk¥ e‡j| 

• cvwb I Lv`¨ cwienY Kiv| 

• cvZvi MÖvDÛ wUmy¨‡K †g‡mvwdj e‡j| 

• welgc„ô cvZvq †g‡mvwj c¨vwj‡mW I ¯úÄx c¨v‡ibKvBgv wUmy¨ wb‡q 

MwVZ| 

 

fv¯‹zjvi wUmy¨Zš¿/d¨vwmKzjvi/cwienY 

• RvB‡jg + †d¬v‡qg =  

• wØexRcÎx Dw™¢` Kv‡Ði RvB‡jg I †d¬v‡qg wUmy¨i gv‡S Aew¯’Z 

fvRK wUmy¨ n‡”Q K¨w¤^qvg| 

• Dw™¢`g~j Ges wØexRcÎx Dw™¢`Kv‡Ð fv¯‹zjvi evÛj¸‡jv mvaviYZ 

e„ËvKv‡i mvRvbv _v‡K| 

• GKexRcÎx Dw™¢‡`i Kv‡Ð Giv K‡U©‡·i gv‡S wewÿßev‡e Ae¯’vb 

K‡i| 

 RvB‡jg wUmy¨: 

• UªvwKW, †f‡mj (UªvwKqv), RvB‡jg dvBevi, RvB‡jg c¨v‡ibKvBgv| 

• mRxe Dc`vb- RvB‡jg c¨v‡ibKvBgv| 

• dvb©eM©xqv I bMœexRx Dw™¢‡` RvB‡jg wUmy¨‡Z †f‡mj _v‡K bv| 

e¨wZµg: Gnetum. 

• Ave„ZexRx Dw™¢‡` _vK‡jI _v‡K bv-Winteracea, 

Tetrcentraceae, Trochodraceae   †Mv‡Îi Dw™¢‡` †f‡mj 

_v‡K bv| 

• miæ MZ©hy³ †f‡mj †Kvl‡K †cÖv‡UvRvB‡jg e‡j| 

• eo MZ©hy³ †f‡mj †Kvl‡K †gUvRvB‡jg e‡j| 

• Ave„ZexRx Dw™¢‡`i g~‡j-  

• †gUvRvB‡jg w÷wji †K‡›`ªi w`‡K _v‡K| †cÖv‡UvRvB‡jg w÷wji 

cwiwai w`‡K _v‡K| G `ywU‡K GK‡Î GÛvK© e‡j| 

• Kv‡Ð Gi wecixZ- G·K©| 

• cvZvq †cÖv‡UvRvB‡jg I †gUvRvB‡jg Dfq †K‡›`ª I cwiwai 2wU 

web¨ Í̄ _v‡K, G‡K †gmvK© e‡j| 

  †d¬v‡qg wUmy¨: 

• mxfbj, m½x‡Kvl, †d¬v‡qg c¨v‡ibKvBgv Ges †d¬v‡qg dvBevi| 

• mxfb‡j wbDwK¬qvm _v‡K bv (cwiYZ)| 

• bMœexRx Dw™¢‡`i †d¬v‡qg wUmy¨‡Z m½x‡Kvl _v‡K bv| 

• †d¬v‡qg Aew¯’Z dvBevi‡K ev÷ dvBevi e‡j| cv‡Ui Avk eøv÷ 

dvBevi| 

 fv¯‹zjvi ev‡Û‡ji cÖKvi‡f`: 

1| mshy³: †d¬v‡qg I RvB‡jg GKB e¨vmv‡a©i Dci ¸”Qev‡e Ae¯’vb 

K‡i| 2 fvM i. mgcvk^©xq   

     ii. mgwØcvk^©xq 

• mgcvk^©xq: †d¬v‡qg I RvB‡jg cvkvcvwk Ae¯’vb K‡i| 

*  cy®úK Dw™¢‡`i Kv‡Ð †`Lv hvq| 2 fv‡M fvM Kiv nq: 

i. gy³ mgcvk^©xq: wØexRcÎx Dw™¢` (Kzgov RvZxq Dw™¢‡`i KvÐ 

e¨ZxZ) I bMœexRx Dw™¢‡`i Kv‡Ð| 

ii. e× mgcvk^©xq: GKexRcÎx Dw™¢‡`i Kv‡Ð| 

• mgwØcvk^©xq: RvB‡j I †d¬v‡qg Dci-wbP Ae¯’vb K‡i 

* mgwØcvk^©xq fv¯‹zivi evÛj me mgq gy³| 

* jvD, Kzgov, kkv Dw™¢‡`i KvÐ|r 

2| Aixq: †h fv¯‹zjvi ev‡Û‡j RvB‡jgI †d¬v‡qg wfbœ wfbœ ev‡Û‡ji m„wó 

nq Zv‡K Aixq fv¯‹zjvi evÛj e‡j| 

• cy®úK Dw™¢‡`i g~‡j cvIqv hvq| 

• wØexRcÎx Dw™¢‡`i g~‡j RvB‡jg ev †d¬v‡qg Gi msL¨v cuvP Gi Kg 

(2-4) GKeRxcÎx g~‡j †d¬v‡qg Gi msL¨v 6 Gi AwaK| 

3| †Kw›`ªK: †h‡Kv‡bv GKwU †K‡›`ª _v‡K| 

•  †Kw›`ªK fv¯‹zjvi evÛj me mgq e× nq| 

• K¨vw¤^qvg _v‡K bv| 

•  †Uwi‡WvdvBUv G ai‡bi AwaK †`Lv hvq| 

• 2 fv‡M fvM Kiv nq| 

K. RvB‡jg †Kw›`ªK/n¨v‡Wªv‡mw›UªK: Pteris, Lycoposium, 

Selaginella 

L. †d¬v‡qg †Kw›`ªK/‡j‡Þv‡mw›UK: Dracaena, Yucca 

GKexRcÎx Dw™¢‡`i g~‡ji AšÍtMVY 

1. ewntw÷jxq AÂj: 

K. Gwc‡eøgv ev g~jZ¡K| 

L. Kv‡U©·: ZiæY g~‡ji me‡P‡q eo Ask| 

M. G‡ÛvWvwg©m| 

2. AšÍtw÷jxq AÂj: 

K. †cwimvBKvj ev cwiPµ| 

L. fv¯‹zjvi evÛj| 

M. g¾v iwk¥ ev ms‡hvRK wUmy¨| 

N. wc_ ev g¾v| 

 GKexRcÎx Dw™¢` g~‡ji kbv³Kvix ˆewkó¨: 

1| Z¡‡K wKDwUKj Abycw¯’Z| G‡Z GK‡Kvlx g~j‡ivg _v‡K| 

2| AatZ¡K Abycw¯’Z|  

3| K‡U©·-G AatZ¡K bvB, †Kej AšÍtZ¡K Av‡Q| 

4| cwiPµ GKmvwi †Kvl w`‡q MwVZ| 

5| fv¯‹zjvi evÛj Aixq Ges GKvšÍifv‡e mw¾Z| 

6| †gUvRvB‡jg †K‡›`ªi w`‡K Ges †cÖv‡UvRvB‡jg cwiwai w`‡K 

Aew¯’Z| 

7| RvB‡jg ev †d¬v‡qg ¸‡”Qi msLv 6 Gi AwaK| (wØexRcÎx 

D™¢`g~‡j GB msLv mvaviYZ -4wU)| 

8| g¾v e„nr| 

GKexRcÎx Dw™¢‡`i Kv‡Ði AšÍtM©Vb 

1| RvB‡jg: AvK…wZ Y ev V AvK…wZi| 

2| †d¬v‡qg: mxfbj I m½x‡Kvl wb‡q MwVZ| †Kv‡bv c¨v‡ibKvBgv 

†bB| 

 GKexRcÎx Dw™¢` Kv‡Ði AšÍM©VbMZ kbv³Kvix ˆewkó¨mg~n: 

1| mvaviYZ KvÐ‡ivg Abycw¯’Z| 

2| ewntZ¡‡K wKDwUKj Dcw¯’Z| 

3| AatZ¡K Av‡Q Ges mvaviYZ †¯‹‡i‡bKvBgv †Kvl w`‡q MwVZ| 

4| fv¯‹zjvi evÛj¸‡jv MÖvDÛ wUmy¨‡Z wewÿßfv‡e Qov‡bv| 

5| †gUvRvB‡jg cwiwai w`‡K Ges †cÖv‡UvRvB‡jg †K‡›`ªi w`‡K 

Aew¯’Z| 
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6| fv¯‹zjvi evÛj mshy³g mgcvk^©xq I eÜ (RvB‡jg I †d¬v‡q‡gi 

gv‡S K¨vw¤^qvg †bB) cÖK…wZi| 

 

Aa¨vq: Dw™¢` kvixiZË¡ 

Stephen Heles Dw™¢` kvixiZ‡Ë¡i RbK| 

 

LwbR jeY cwi‡kvlY 

• Dw™¢‡`i †gvU 17wU Dcv`vb AZ¨vekKxq| Gi g‡a¨ H, C, O  Qvov 

evwK meKwU Dcv`vb Dw™¢` gvwU †_‡K †kvlY K‡i| 

• me‡P‡q `ªæZMwZ‡Z †kvwlZ nq→ K+
 Ges NO3

-
 Avqb| 

• me‡P‡q axi MwZ‡Z †kvwlZ nq→ Ca2+
 Ges SO4

2-
 Avqb| 

• Mg2+  is necessary for  †K¬v‡ivwdj Ges †K¬v‡ivwdj is 

necessary for mv‡jvKms‡kølY| 

• dmdiv‡mi Afv‡e Dw™¢‡`i cvZv I dj S‡i hvq| 

• ‡h †gŠj¸‡jv †ewk cwigv‡Y jv‡M †m¸‡jv g¨v‡µv †gŠj Ges ‡h 

†gŠj¸‡jv Kg cwigv‡Y jv‡M †m¸‡jv gvB‡µv †gŠj| 

• g¨v‡µv †gŠj 9wU| h_v: Mg, K, C, H, O, P, S, N, Ca| evwK 

8wU gvB‡µv †gŠj| 

• wKQz DcKvix †gŠj:  

Si→ Nv‡mi Rb¨| 

†mvwWqvg→ C4 Dw™¢‡`i Rb¨| 

Av‡qvwWb→ mvgyw`ªK ˆkev‡ji Rb¨| 

†Kvevë→ bvB‡Uªv‡Rb wdw·s wjwMDg Gi Rb¨| 

Avqb G‡·‡P‡Äi 2wU gZev` Av‡Q: 

1| CO2 G·‡PÄ gZev`: Dw™¢`g~j k^mb  cÖwµqvq †h CO2 m„wó 

K‡i Kve©wbK GwmW (H2CO3) ˆZwi K‡i| 

2| KbU¨v± G·‡PÄ gZev` 

 Dw™¢‡`i LwbR jeY cwi‡kvlY cÖwµqv: `yBfv‡e nq h_v:   

1| mwµq jeY cwi‡kvlY: NbZ¡ AvbwZi wecix‡Z N‡U ZvB wecvKxq 

kw³i cÖ‡qvRb nq| AwaKvsk LwbR jeY Gfv‡eB †kvwlZ nq| GB 

cwi‡kvl‡Yi gZev`¸‡jv n‡iv- 

K. mvB‡Uv‡µvg cv¤ú gZev` ev jyb‡WMo geZev`- mvB‡Uv‡µvg 

GLv‡b evnK| 

L. †cÖvUb A¨vbvqb †Kv-UªvÝ‡cvU© gZev`| 

M. †jwmw_b gZev`| 

N. Avqb evnK aviYv|  

2| wbw®Œq jeY cwi‡kvlY: wecvKxq kw³i cÖ‡qvRb †bB| gZev`mg~n: 

K. e¨vcb gZev`| 

L. Avqb wewbgq gZev`: H+  evB‡i hvq K+
 †fZ‡i Av‡m Ges OH-

 

evB‡i hvq Cl-

 †fZ‡i Av‡m| 

M. †Wvbvb mg¨ve ’̄v gZev`| 

N. e¨vcK cÖenvgÎv gZev`| 

 LwbR jeY cwi‡kvl‡Yi cÖfveK mg~n: 

1| Avq‡bi NbZ¡|  2| ZvcgvÎv| 3| Av‡jv| 

4| cÖ‡¯^`b|  5| Aw·‡Rb| 6| k^mwbK e¯‘| 

7| e„w× AÂj| 

8| AvqwbK cvi¯úwiK wµqv: K¨vjwmqvg I g¨vM‡bwkqvg Avq‡bi 

Dcw ’̄wZ cUvwkqvg Avq‡bi †kvlY‡K evavMÖ¯Í K‡i| 

GB 8wU evo‡j LwbR jeY †kvlY ev‡o| 

 cÖ‡¯^`b: 

• M¨vbs c‡UvwgUv‡ii mvnv‡h¨ Gi nvi wbY©q Kiv hvq|  

• cvwbi 1% †`‡n Ae¯’vb K‡i Ges 99% cvwb ev®úvKv‡i †ei n‡q 

hvq| 

• weÁvbx KvwU©m cÖ‡¯^`b‡K ÔcÖ‡qvRbxq Ag½jÕ e‡j‡Qb| 

• cÖ‡¯^Q`b‡K wZbfv‡M fvM Kiv nq| h_v: 

1| cÎiÜxq cÖ‡¯^`b: cÎi‡Üi ga¨ w`‡q cÖ‡¯^`b| kZKiv 95 †_‡K 

98 fvM cÖ‡¯^`b G cÖwµqvq nq| cvZvB cÖ‡¯^`‡bi cÖavb A½| 

2| Z¡Kxq ev wKDwUKzjvi cÖ‡¯^`b: cÎZ¡‡Ki wKDwUK‡ji ga¨ w`‡q 

cÖ‡¯^`b| wKDwUb n‡jv † œ̄n RvZxq c`v_©| 2% †_‡K 5% cÖ‡¯^`b 

Gfv‡e nq| 

3| †jw›UKzjvi cÖ‡¯^`b: Kv‡Ði †jw›U‡m‡ji ga¨ w`‡q cÖ‡¯^`b| w`ev-

ivwÎ mgfv‡e Pj‡Z _v‡K| 

 cÎiÜ ev †÷vg¨vUv: `ywU Aa©P› ª̀vK…wZi iÿx‡Kvl wb‡q MwVZ 

cÎiÜ«| cÎiÜ 

cÖwZ 1 †mwg
2

 GjvKvq 1,000-60,000 cÎiÜ« _vK‡Z cv‡i|  

• AwaKvsk Dw™¢‡`I cÎiÜ« mKvj 10-11 Uv Ges we‡Kj 2-3Uv c~Y© 

†Lvjv _v‡K| Ab¨vb¨ mgq AvswkK †Lvjv _v‡K| iv‡Z eÜ _v‡K| 

Z‡e cv_i KzwP w`‡b eÜ I iv‡Z †Lvjv _v‡K| 

• jyKvwqZ cÎiÜ« cÖ‡¯^`‡bi nvi n«vm K‡i| 

 cÎiÜ« †Lvjv I eÜ nIqvi wewfbœ gZev` mg~n 

1| weÁvbx H. Von Mohl→ iÿx‡Kv‡li ùxwZi cwieZ©bB cÎiÜ« 

†Lvjv I eÜ nIqvi cÖavb KviY| 

2| weÁvbx E. F Loyed→  ÷vP© ïM¨vi gZev`| 

3| weÁvbx  Shayre→ pH gZev`| 

4| AvaywbK gZev` ev †cÖvUb cÖevn gZev`| 

*bxj Av‡jv cÎiÜ« †Lvjv Z¡ivwš^Z K‡i| 

 cÖ‡¯^`‡bi cÖfveK mg~n: cÖ‡¯^`‡bi cÖfveKmg~n‡K `yÕfv‡M fvM Kiv 

hvq h_v: evwn¨K cÖfveKmg~n Ges Af¨šÍixY cÖfveKmg~n| 

 evwn¨K cÖfveKmg~n: 

1| Av‡jv  2| ZvcgvÎv  

3| Av‡cwÿK Av`ªZv: Av‡cwÿK Av`ªZv evo‡j cÖ‡¯^`b n«vm cvq|  

4| evqycÖevn 

5| AvengÐ‡ji Pvc: evqygÐ‡ji Pvc evo‡j cÖ‡¯^`b n«vm cvq|  

6| gvwU¯’ cvwb 

 Af¨šÍixb cÖfveKmg~n: 

1| g~j-weUc AbycvZ     2| cvZvi AvqZb I msL¨v 

3| cvZvi MVb  

4| †g‡mwdj wUmy¨‡Z cvwbi cwigvY 

5| Rxebxkw³ 

mv‡jvKms‡kølY 

6CO2 + 12H2O 
m~h©v‡jvK

 †K¬v‡ivwdj
 C6H2O6 + 6H2O + 6O2 

• d‡Uvwm‡_vwmm A½vby- meyR cvZvi †K¬v‡ivcøv÷| 

• d‡Uvw_vwmm Gi ¯’vb- †K¬v‡ivcøv‡÷i _vBjvK‡qW| 

• iÄK c`v_©- †K¬v‡ivwdj, K¨v‡ivwUb‡qWm, dvB‡KvwewjÝ| 

• R¨v‡š’vwdj = njy` eY©, K¨v‡ivwUb = Kgjv eY©| 

• bxj is Gi iÄK c`v_© = dvB‡Kv‡mvqvwbb| 

• bxj is Gi iÄK c`v_© = dB‡KvÎwiw_ªb| 

• mv‡jvKms‡køl‡Yi g~j wcM‡g›U n‡jv †K¬v‡ivwdj-a| 
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• jvj Av‡jv‡Z mv‡jvKms‡kølY †ewk nq| 

• ev‡qvjwR‡Z me‡P‡q kw³kvjx p680+
 Aw·‡W›U| 

• Pµxq d‡UvdmdivB‡jkb: PS-II n‡Z Avevi PS-II G wd‡i 

Av‡m| 

• APµxq d‡UvdmdivB‡jkb: PS-II n‡Z PS-I G hvq| 

• mv‡jvKms‡kølY cÖwµqv `yBfv‡M ewf³| h_v:  

1| Av‡jvKwbf©i  2| Av‡jvK wbi‡cÿ 

 Av‡jvK wbf©i Aa¨vq: ATP I NADPH + H+
 ˆZwi nq| GB 

As‡ki Rb¨ Av‡jv Acwinvh©| 

 Av‡jvK wbi‡cÿ Aa¨vq: Kve©b weRviY c×wZ| 

• †K¬v‡ivcøv‡÷i †÷ªvgv‡Z msNwUZ nq| 

• Kv‡e©vnvB‡WªU m„wói 3wU ¯^xK…Z c_ Av‡Q| h_v: 

1| K¨vjwfb Pµ    2| n¨vP I œ̄¨vK Pµ  

3| CAM cÖwµqv 

 

K¨vjwfb Pµ I n¨vP- œ̄¨vK P‡µi g‡a¨ cv_©K¨ 

cv_©‡K¨i welq K¨vjwfb Pµ n¨vP I œ̄¨vK Pµ 

†h †Kv‡l N‡U †Kej †g‡mvwdj †Kv‡l 

nq|  

†g‡mvwdj I evÛjmx_ †Kv‡l 

nq| 

d‡Uv‡imwc‡ikb N‡U N‡U bv 

cÖv_wgK CO2 

MÖnxZv 

RuBP (ivBey‡jR 1-5 

wemdm‡dU) 

PEP (dm‡dvBbj cvBiæwfK 

A¨vwmW) 

CO2 wdKwms 

GbRvBg 

iæwe‡¯‹v PEP-Kv‡e©vAw·‡jR 

cÖ_g ’̄vqx ª̀e¨ 3-dm‡dvwMømvwiK A¨vwmW 

[PGA] (3-Kve©b) 

A·v‡jv A¨vwmwUK A¨vwmW 

[OAA] (4-Kve©b) 

CO2 Gi Rb¨ 

Kv‡e©vw·‡jR Gi 

`ÿZv 

gva¨g D”P 

†K¬v‡ivcøv‡÷i aib GKB iKg  †K¬v‡ivcøv‡÷i aib `yÕiKg: 

evÛjmx_ †K¬v‡ivcøv÷ Ges 

†g‡mvwdj †K¬v‡ivcøv÷| 

Av`k© ZvcgvÎv 10° †m. †_‡K 25° †m 30°‡m. †_‡K 45°  †m. 

 

CO2 Gi NbZ¡ evqygÐ‡j cÖwZ wgwjq‡b 

Kgc‡ÿ 50ppm CO2 

_vKv cÖ‡qvRb 

0.10 CO2 _vK‡jI P‡j| 

 

C3 Dw™¢` I C4 Dw™¢‡`i g‡a¨ cv_©K¨ 

cv_©‡K¨i welq C3 Dw™¢` C4 Dw™¢` 

ZvcgvÎv D”P ZvcgvÎvq LvcLvB‡q 

wb‡Z mÿg bq` 

D”PZvcgvÎvq Lvc LvB‡q wb‡Z mÿg 

µ¨vÄ A¨vbvUwg cvZvi evÛjmx_‡K wN‡i 

†gv‡mvwdj †Kv‡li †Kv‡bv 

c„_K Í̄i _v‡K bv 

cvZvi evÛjmx_‡K wN‡i Aixqfv‡e 

mw¾Z †g‡mvwdj †Kvli Nb Í̄i 

we`¨gvb (µ¨vÄ A¨vbvUwg) 

†K¬v‡ivcøv‡÷i 

cÖKvi 

MVbMZfv‡e †K¬v‡ivcøv÷ 

GKB iKg 

MVbZfv‡e †K¬v‡ivcøv÷ 2 iKg 

K. MÖvbvhy³ †g‡mvwdj †K¬v‡ivcøv÷ 

L. MÖvbvwenxb evÛjmx_ †K¬v‡ivcøv÷ 

CO2 Gi NbZ¡ mv‡jvKms‡køl‡Yi Rb¨ 

evqygÐ‡j CO2 Gi NbZ¡ 

Kgc‡ÿ 50ppm 

(parts per million) 

cÖ‡qvRb (50-100ppm) 

mv‡jvKms‡køl‡Yi Rb¨ evqygÐ‡j CO2 

Gi NbZ¡ Kgc‡ÿ 0.10 ppm cÖ‡qvRb 

(0.10-10 ppm) 

wewµqv  †g‡mvwdj †Kv‡l Av‡jvK 

wewµqv Ges K¨vjwfb Pµ 

m¤úbœ nq 

†g‡mvwdj †Kv‡l Av‡jvK wewµqv Ges 

evÛjmx_ †Kv‡l CO2 m„wó I K¨vjwfb 

Pµ m¤úbœ nq 

DrcwË g‡b Kiv nq †ewki fvM 

C3 Dw™¢` A‡cÿvK…Z 

kxZcÖavb AÂ‡j DrcwË 

jvf K‡i‡Q 

g‡b Kiv nq †ewki fvM C4 Dw™¢` 

DògÐ‡j DrcwË jvf K‡i‡Q 

mv‡jvKms‡køl‡Yi 

nvi 

Gme Dw™¢‡`i mv‡jvK 

ms‡køl‡bi nvi Kg 

Gme Dw™¢‡`i mv‡ivK ms‡køl‡Yi nvi 

†ewk 

O2 Gi Dcw¯ÍwZ ¯^vfvweK cwigv‡Yi †P‡q 

1% †ewk Aw·‡R‡bi 

Dcw¯’wZ mv‡jvKms‡kølY 

evavcÖvß nq 

AwZwi³ Aw·‡R‡bi Dcw¯’wZ 

mv‡jvKms‡kølY evavcÖvß nq bv 

D`vniY avb, Mg, evwj©, Avg, 

Rvg, KuvVvjmn 85% 

Dw™¢` 

wMwb Nvm, Bÿz, fzÆv, gy_v Nvm BZ¨vw` 

 k^mb: k^mb ỳB cÖKvi| h_v- mevZ I AevZ k^mb| 

► mevZ k^mb 4wU av‡c m¤úbœ nq h_v- 

1| MøvB‡KvjvBwmm: GB av‡c mevZ I AevZ Dfq k^m‡biB cÖ_g avc| 

MøvB‡KvjvBwmm wewµqv †Kv‡li mvB‡UvcøvR‡g N‡U| Gi meKqwU 

GbRvBg `ªeYxq| 

2| cvBiæwfK Gwm‡Wi Aw·‡hkb: ¯’vb: gvB‡UvKwÛªq‡bi g¨vwUª·| 

3| †µem Pµ ev mvBwUªK GwmW Pµ (TCA): ¯’vb: gvB‡UvKwÛªq‡bi 

g¨vwUª·| GB P‡µ kw³ Drcbœ nq| ATP n‡jv ˆRe gy`ªv| 

4| B‡jKUªb ¯’vbvšÍi Chain: ¯’vb: gvB‡UvKwÛªqvj †gg‡eªb| ETC †Z 

†Kv‡bv ATP ˆZwi nq bv| 

mevZ k^m‡b †gvU 36wU Aby ATP ˆZwi nq| Gi g‡a¨ †µem P‡µ 

24wU ATP I MøvB‡KvjvBwm‡m 6 AYy ATP (4wUi g‡a¨ 2wU ATP 

LiP n‡q hvq)| 

• AevZ k^m‡b 1 Aby Møy‡KvR n‡Z 2 Aby j¨vKwUK GwmW Drcbœ nq| 

wewfbœ wk‡í AevZ k^m‡bi e¨envi 

• g`¨ wk‡í: Av½y‡ii im †_‡K IqvBb Ges Av‡c‡ji im †_‡K wmWvi 

cÖ¯‘Z Kiv nq| 

• A¨vj‡Kvnj cÖ¯‘‡Z 

• `ya wk‡í: ỳ‡ai mv‡_ Lactobacillus helveticus, 

Streptococcus lactis e¨vK‡Uwiqv wgwk‡q 3-5 NÈvi g‡a¨ 37-

38°C ZvcgvÎvq `B ˆZix Kiv nq| 

• Pg©wk‡í| 

k^m‡bi nvi 

• k^m‡ib nvi = 

wbM©Z CO2 Gi AYyi cwigvY

 M„nxZ O2 AYyi cwigvY

  

• Møy‡Kv‡Ri k^mwbK nvi = 1 

• g¨vwjK A¨vwm‡Wi k^mwbK nvi = 1.33 

• AwjK A¨vwm‡Wi k^mwbK nvi = 0.71 

 k^mb cÖwµqvi cÖfveKmg~n:  

(K) evwn¨K cÖfvK: 

1| ZvcgvÎv: 20°-35°C ZvcgvÎvq k^mb cÖwµqv fv‡jvfv‡e P‡j| 

45°C Gi Dc‡ii ZvcgvÎvq Dr‡mPKmg~‡ni wewµqvi nvi Z_v k^m‡bi 

nvi K‡g hvq| 

2| Aw·‡Rb 3| cvwb  4| Avv‡jv 

5| Kve©b WvB-A·vB‡Wi-Gi NbZ¡ 

(L) Af¨šÍixY cÖfveK mg~n: 

1| RwUj Lv`¨ ª̀e¨  2| Dr‡mPK 

3| †Kv‡li eqm  4| †Kvl¯’ A‰Re jeY 

5| †Kvl ga¨¯’ cvwb  6| gvwU‡Z A‰Re jeY 
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 Aa¨vq: bMœexRx I Ave„ZexRx Dw™¢` 

UwcK 

• bMœexRx Dw™¢` I Gi ˆewkó¨ 

• mvBKvm 

• Ave„ZexRx I Gi ˆewkó¨ 

• Poceae Ges Malvaceae 

bMœexRx Dw™¢`/e¨³exRx 

• exR bMœ, Mf©vkq _v‡K bv, dj Drcbœ nq bv| 

• bMœexRx Dw™¢` cRvwZmg~n 4wU wefv‡M AšÍfz©³- 

Ginkgophyta, Cycadophyta, Gnetophyta, 

Coniferophyta 

• Ginko biloba RxešÍ dwmj + me‡P‡q cÖvPxbZg exRhy³ Dw™¢`| 

• Welwitschea Dw™¢‡`i cys‡Kvb †`L‡Z dz‡ji g‡Zv| 

• Sequoia Sempervirens Kwbdvi RvZxq Dw™¢` hv c„w_exi me 

†P‡q DuPz| 

• weªmj †Kvb cvBb→ c„w_exi me‡P‡q cÖvPxb e„ÿ hv Av‡gwiKv bvfvWv 

I K¨vwj‡dvwb©qvq we`¨gvb| 

• Gnetum Gi cvZv Ave„ZexRx Dw™¢‡`i g‡Zv| 

• Ephedra Dw™¢‡`i wØwb‡lK N‡U| B‡dwWªb- k^mK‡ói Jla| 

• Leaf scare bMœexRx Dw™¢‡`i wfbœag©x ˆewkó¨| 

 bMœexRx Dw™¢‡`i ˆewkó¨: 

• Dw™¢‡`i eû‡KvlRxex, †¯úv‡ivdvBU Amg‡iYycÖ¯’ 

• ‡¯úv‡ivwdj mwbœ‡ewkZ n‡q †÷ªvwejvm MVb K‡i| 

• civM‡iYy mivmwi wW¤^K‡i‡Ü« cwZZ nq| 

• bMœexRx Dw™¢‡` wØwb‡lK N‡U bv| e¨wZµg: Ephedra k^vm n¨vcø‡qW 

I wb‡l‡Ki c~‡e© m„wó nq| 

• RvB‡jg wUmy¨‡Z mwZ¨Kv‡i †f‡mj †Kvl _v‡K bv (e¨wZµg 

Gnetum) †d¬v‡qg wUmy¨‡Z m½x‡Kvl _v‡K bv| 

• mK‡jB evqy civMx| 

• RxebP‡µ AmgAvK…wZi Rbyµg we`¨gvb| 

• mvaviYZ AvwK©‡Mvwbqv m„wó nq| 

 

Cycas 

• Cycas Dw™¢` †¯úv‡ivdvBU, †`n, g~j KvÛ I cvZvq wef³| 

• KwP cvZvi fv‡b©kb mviwm‡bU (KzÐwjZ) 

• cvZvq UªvÝwdDkb wUmy¨ we`¨gvb| 

• †MŠY A¯’vwbK †Kvivj‡qW g~j we`¨gvb| 

•  †nUv‡iv‡¯úwiK 

• evZv‡mi gva¨‡g civMvqb N‡U, km¨ n¨vcø‡qW| 

• cvZv cÿj †hŠwMK| 

• Rxevk¥ ev wjwfs dwmj| 

• Cycas pectinata→ PÆMÖv‡g Rb¥vq, mwâ wn‡m‡e LvIqv hvq| 

• Cycas circinalis→ evwj©, cxov I Pg©‡ivM Jla| 

• Cycas revoluta→ Gi exR Lv`¨ wn‡m‡e 

 cvZv:  

2 ai‡bi h_v: 

1| meyR e„n`vKvi cjøecÎ| 

2|  ev`vgx e‡Y©i ÿz`ª kécÎ|  

• cY©cÎ I †ivgk kécÎ Av‡Q 

• cvgdvb© e‡j 

• i¨vwKm †gvUv 

 g~j: 

• A¯’vwbK g~j 

• Nostoc, Anabana 

• mvqv‡be¨vK‡Uwiqvi Rb¨ †Kviv‡ji g~j nq| 

•  ˆkevj ¯Íi _v‡K| 

 Rbb: Cycas Gi eske„w× 2 fv‡e nq| 

 A‡hŠb Rbb: A½R Rbb cÖwµqv| 

 †hŠb Rbb: cys‡iYy cÎ Gi miæ ewa©Z gv_v‡K A¨v‡cvdvBwmm e‡j| 

• c„ô‡`‡k eû †¯úv‡ivwÄqv ˆZwi nq| 

• 2-5wU †¯úv‡ivwÁqv GK‡Î Ae¯’vb K‡i hv‡K †mvivm e‡j| 

• ¯¿x Dw™¢‡`i gv_vq ¯¿x‡iYycÎ ˆZwi nq (2-4) †Rvov hv evRv‡i mc©gwb 

bv‡g weµq nq| 

• Cycas †_‡K mv¸`vbv ˆZwi nq| Gi Kv‡Ði g¾v n‡Z g` ˆZwi 

nq| 

Ave„ZexRx Dw™¢`/mcy®úK Dw™¢` 

• c„w_exi me‡P‡q ÿz`ªvKvi Dw™¢`: Wolfia microsecopia hv 

0.1mm. 

• evsjv‡`‡ki me‡P‡q ÿz`ªZg Ave„ZexRx-Wolffia arrhiza 

• me©vwaK j¤^v Dw™¢`: ˆejvg, MR©b, †Zj¸i| 

Ave„ZexRx Dw™¢‡`i ˆewkó¨ 

• Dw™¢` †¯úv‡ivdvBU, cy®úK Ges fv¯‹zjvi wUmy¨ mg„×| 

• ïµvYy d¬v‡Rjvwenxb, civM‡iYy Mf©gy‡Ð cwZZ nq| 

• wØwb‡lK N‡U, exR 1wU ev 2wU exRcÎ _v‡K| 

• ïµvby me©Î wbðj Ges AvwK©‡Mvwbqvm Abycw¯’Z| 

• 2wU †kÖwY‡Z wef³: 

   1| wØexRcÎx/g¨vM‡bvwjqv 

   2| wjwj †kÖwY/ GKexRcÎx 

• Av_©vi µbKzB÷ 380wU †Mv‡Îi AšÍf©~³ K‡i‡Qb- 

   wØexRcÎx: 315 

   GKexRcÎx: 65 

m¦eve: 

exiær: Herb: avb, Mg, `~e©vNvm, mwilv, Av`v| 

Dc¸j¥: KvjKvmy›`v, `v`g ©̀b, †e¸b| 

¸j¥: i½b, Rev, †Mvjvc| 

e„ÿ: Avg, Rvg 

civkÖqx: 

g~j 

cÖavbg~j: wØexRcÎx | 

A¯’vwbKg~j: †Kqv, eU, Ak^Ì, †Uwim| 

¸”Qg~j: GKexRcÎx| 

civkÖxq: AwK©‡Wi| 

KÐvj: wgwó Avjy, mÜ¨vgvjwZ| 

KvÐ 

1| dvcv KvÐ: Nvm †Mv‡Îi Dw™¢` 

 Cypcraceae †Mv‡Îi Dw™¢` KvÐ wZb †Kvbv wewkó| 

 Lamiceae †Mv‡Îi Dw™¢` KvÐ Pvi †Kvbv wewkó| 
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2| ivB‡evRg: Av`v, njy`| 

3| wUDevi: wgwó Avjy| 

4| evj¦: imyb, †cuqvR| 

5| ivbvi: _vbKzwb| 

cvZv 

cvZvi †evUvB wcwUIj→ †evUv _vK‡j→ wcwUI‡jU 

         †evUv bv _vK‡j→ †mmvBj 

j¨vwgbv ev cÎdjK 

w÷wcDj ev DccÎ 

• wm¤új wjd: Avg, Rvg, KuvVvj| 

• K¤úvDÛ wjd: †Mvjvc, wbg, j¾veZx, mwRbv, Kv‡gbx, bvwi‡Kj| 

• AP‚ocÿj: ev`i jvwV| 

• mP‚ocÿj: †Mvjvc| 

• wØcÿj: K…òP‚ov| 

• wÎcÿj: mwRbv| 

 cÎdj‡Ki wf‡bkb 

†iwUKz‡jU: wØexRcÎx 

c¨vivjvj: GKexRcÎx 

cy®úweb¨vm: 2 cÖKvi 

1| †iwm‡gvm: 

i. †iwmg: mwilv 

ii. ¯úvBK: iRbxMÜv 

iii. ¯úvBK‡jU: avb, Mg, Nvm| 

iv. mij Av‡¤̂j: av‡b 

v. wkigÄyix: m~h©gyLx| 

vi. AbygÄyix: avb| 

vii. K¨vwcPzjvg/ wkigÄyix: Muv`v, m~h©gyLx| 

2| mvB‡gvm ev wbqZ cy®úweb¨vm: Rev 

 Information: 

i. K¨vwj· = e„wZ  

ii.K‡ivjv = `jgÐj   

iii. †cUvj = cvcwo 

cy®úcÎ web¨vm 

1| fvj‡fU- Rev dz‡ji e„wZ, AvK›`, e‡ejv 

2| UB‡÷W ev cvKv‡bv- Rev dz‡ji `jgÐj| 

3| Bgweª‡KU- K…òP‚ov, KvjKvmy›`v| 

4| KzBbwmqvj- mwilv  

• Dfwj½ cyy®ú-Rev| 

• GKwj½ cy®ú- jvD 

• m¤ú~Y© dzj- Rev 

• Am¤ú~Y© dzj- Kzgov 

• ewncÖwZmg cy®ú- Rev, mwilv 

Agiv web¨vm 

1| A·vBj ev Aÿxq- Rev| 

2| mycviwdwkq¨vj ev eûcÖvšÍxq- kvcjv, cÙ| 

3| †emvj ev g~jxq- m~h©gyLx, avb| 

dj 

► cÖK…Z dj: Avg, Rvg, wjPz| 

► AcÖK…Z dj: Av‡cj| 

►  †hŠwMK dj: KuvVvj| 

► ¸w”QZ dj: AvZv 

► K¨vwiAcwmm: avb, Mg| 

► †ewi: Kjv, U‡g‡Uv| 

GKexRcÎx Dw™¢‡`i †MvÎ cwiwPwZ 

 ˆewkó¨: 

1| exRcÎ GKwU _v‡K| 

2| A¯’vwbK g~j we`¨gvb| 

3| cvZvi wkiweb¨vm mgvšÍivj| 

4| cy®ú UªvB‡givm A_©vr 3 ev 3 Gi ¸wYZK| 

5| exRc‡Îi Ae¯’vb kxl©K Ges åƒYgyKzj cvk^©xq| 

6|  †MŠY e„w× N‡U bv| 

Poaceae †Mve 

 ˆewkó¨: 

1| cvZv wjMDjwewkó| 

2| cy®úweb¨vm ¯úvBK‡jU| 

3| civMavbx me©gyL| 

4| Agivweb¨vm g~jxq| 

5| dj K¨vwiAcwmm| 

 Poaceae †Mv‡Îi K‡qKwU Dw™¢`: 

1| Bambusa bambos (euvk): euvk n‡jv Nvm| 

2| Oryza sativa (avb): 

3| Saccharum officinarum (AvL, Bÿz) 

4| Mg, fzÆv| 

wØexRcÎx Dw™¢‡`i †MvÎ cwiwPwZ 

 ˆewkó: 

1| exRcÎ `ywU _v‡K| 

2| cÖavb g~jZš¿ we`¨gvb| 

3| cvZvi wkiweb¨vm RvwjKvKvi| 

4| cy®ú †UUªv †c›Uv‡givm A_©vr 4, 5 ev G‡`i ¸wYZK| 

5| ex‡R exRc‡Îi Ae¯’vb cvk^©xq Ges åƒYgyKzj kxl©K| 

gvj‡fwm †MvÎ 

 ˆewkó: 

1| `jgÛj UzB‡÷W (cvKv‡bv)| 

2| civMavbx e„°vKvi| 

3| civM‡iYy e„nr Ges KÈwKZ| 

4| Agivweb¨vm Aÿxq| 

 Malvacea †Mv‡Îi Dw™¢`mg~n: 

1| Rev: Agvkq I Ak©‡iv‡Mi Jla| Revi im Pzj cov eÜ K‡i| 

Revi ˆeÁvwbK bvg Habisus rosa-sinesis 

2| †Xok: kvixixK `ye©jZv mv‡i, eûgyÎ †iv‡Mi Jla| 

3| Kvc©vm Zzjv  4| ¯’j cÙ  

5| BwÛqvb wUDwjc 

   †Kvl wefvRb 

•  †Kv‡li wefvR‡bi cÖKvi‡f` 

•  †Kvl Pµ 

• mvB‡Uvwm‡mi ch©vq 

• wg‡qvwm‡mi ch©vq 
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†Kvl wefvR‡bi cÖKvi‡f` 

• mvgyw`ªK m¨vjgÛvi (Triturus maculosa) †Kv‡l cÖ_g †Kvl 

wefvRb jÿ¨ K‡ib Walter Flemming- 1882 mv‡ j| 

• gvby‡li †`n †Kvl = 2n, ïµvYy ev wW¤^vby = n 

• †Kvl wefvRb 3 cÖKvi: 

    A¨vgvB‡Uvwmm/cÖZ¨ÿ¨ †Kvl we. 

    gvB‡Uvwmm ev mgxKiwbK 

    gv‡qvwmm ev n«vmg~jK 

• A¨vgvB‡Uvwmm: RwUj gva¨wgK ch©vq bvB| 

  N‡U→ B÷, †cÖv‡Uv‡Rvqv, GK‡Kvlx Rxe| 

†Kvl Pµ 

• nvIqvW© I †cé Avwe®‹viK 

• †h P‡µ †Kvl m„wó, e„w×, wefvRb = †Kvl Pµ| 

• cÖvß eq¯‹ e¨w³‡Z †Kvl _v‡K 1014
wU ev 100 wUªwjqb| 

• ch©vq/avc 2wU-  M- †dR/gvB‡Uvwmm→ 5/10% 

      B›Uvi‡dR (90-95)% 

• †Kvl Pµ wbqwš¿Z nq  †R‡bwUK †cÖvMÖvg Øviv 

   Af¨šÍixY DÏxcbv cÖ`vb-cdk †hvM 

   ni‡gvb I †MÖv_ d¨v±wi| 

• Bone marrow †Z- RBC e„w×i Rb¨ wKWwb erythroprotein  

ˆZwi| 

B›Uvi‡dR 

 GB wbDwK¬qvm→ wecvKxq wbDwK¬qvm| 

 3wU Dcch©v‡q (G1, S, G2) `kv| 

 G1 `kv: → mvBwK¬b protein ˆZwi K‡i| 

  → cdk mv‡_ hy³ n‡q MwZ Z¡ivwš^Z K‡i| 

         → cdk dmdivB‡jkb wbqš¿Y K‡i| 

 → †Kvl Avg„Zz¨ G1 `kvq _v‡K| 

 S `kv (30-35)% : → DNA m~‡Îi †iwcø‡Kkb nq|  

 G2 `kv: →gvB‡µvwUDweDj→ w¯úÛj Zš‘ ˆZwi 

  → †m‡›Uªv‡mvg→ 2 †m‡›Uªv‡mvg 

 → ATP ˆZwi + MPF `iKvi 

M-phase 

  wbDwK¬qv‡mi wefvRb I cbytMVb 

 AcZ¨ †Kvl ˆZwi 

 ¯Íb¨cvqx‡`i GB `kv→ 1-1.5 NÈv ¯’vqx 

gvB‡Uvwmm Gi ch©vq 

• †h wefvR‡b me mgvb Z_v †µv‡gv‡Rvg msL¨v, gvZ…‡Kv‡li mgvb, 

mg AvK…wZi, mg¸Y m¤úbœ = gvB‡Uvwmm †Kvl wefvRb| 

•  †`Lv hvq:  Dw™¢‡`i g~‡ji ewa©Âz kxl©, K¨vw¤̂qvg, KvÐ ev kvLv-

cÖkvLvi kxl© 

   Rxe‡`‡ni mKj A½-cÖZ¨½ 

   Rbbv‡½i MVb I e„w× 

• wbDwK¬qv‡mi wefvRb = K¨vwiIKvB‡bwmm-5wU ch©vq 

• mvB‡UvcøvR‡gi wefvRb = mvB‡UvKvB‡bwmm 

  †cÖv‡dR: 1g avc 

• `xN©¯’vqx ch©vq 

• wbDwK¬qvm AvKv‡i eo 

• Rj we‡qvRb- Lv‡Uv †gvUv 

• isaviY ÿgZv- ¯úó `„wó‡MvPi 

•  †µvgvwUW wef³ I wbDwK¬qvm c`©v wejywß NU‡Z _v‡K| 

• w¯úÛj Zš‘ m„wói m~Pbv| 

  †cÖv-‡gUv‡dR 

• ¯^í ’̄vqx ch©vq| 

• †µv‡gv‡mvgxq b„Z¨ †`Lv hvq| 

• UªvKkb dvBevi, w¯úÛj dvBevi 

 †gUv‡dR 

• †µv‡gv‡Rvg- welyex AÂ‡j Ae¯’vb K‡i| 

• welyexq AÂ‡j †µv‡gv‡Rv‡gi web¨ Í̄ nIqv‡K †gUvKB‡bwmm e‡j| 

• †µvgvwUW †ewk †gvUv, Lv‡Uv †`Lvq hv‡K K‡Ûmb e‡j| 

• wbDwK¬Ijvm I c ©̀v m¤ú~Y© wejyß| 

• †µv‡gv‡Rvg wØË¡b nq| 

 A¨vbv‡dR/MwZch©vq: 

• †µv‡gv‡Rvg- †giægyLx| 

• †µvgvwUW- AcZ¨ †µv‡gv‡Rvg| 

•                    

 

 

 

 

  †U‡jv‡dR: 

•   cÖ‡dR Gi excwiZ- wbDwK¬Ijv‡mi cybtAvwef©ve| 

• Rj †hvRb N‡U- w¯úÛj hš¿ A`„k¨| 

• Awbqwš¿Z gvB‡Uvwmm: 

 mvBwK¬b – cdk wbqš¿Y webó nq| 

 P53 protein  hv †Kvl‡K wefvRb n‡Z weiZ iv‡L| 

 P53
 defective n‡j †KvlPµ wbqš¿Y nvivq- K¨vÝvi nq| 

 wUDgvi m„wó nIqv‡K oncogenesis e‡j| 

 wUDgvi  Qwo‡q cov‡K e‡j Metastasis 

 †hme  ivmvqwbK c`v_© K¨vÝvi m„wó‡Z DÏxcbv †`q Zv‡`i‡K 

Mutagens e‡j| 

•  †Kv‡li g„Zz:  

 Necrosis: cywói Afv‡e ev welv³ `ª‡e¨I Kvi‡Y g„Zz¨ nq| 

 Apotosis: †Kv‡li †R‡bwUK¨vwj g„Zz¨| 

 MI =  gvB‡UvwUK Bb‡W·  

= 

gvB‡UvwmmiZ †Kvl msL¨v

 †gvU †Kvl msL¨v
  

 KL‡bv wefvwRZ nq bv Ggb †Kvl: RBC †cwk‡Kvl, ¯œvqy‡Kvl, 

¯’vqx‡Kvl| 

wg‡qvwmm Ges Gi ch©vq 

• †h †Kvl wefvR‡b wbDwK¬qvm ci ci 2 evi wefvwRZ nq Ges 

†µv‡gv‡Rvg msL¨v gvZ…‡Kv‡li A‡a©K nq Zv‡K wg‡qvwmm we. e‡j| 

• 4wU AcZ¨ †Kvl m„wó K‡i| 

 

V   L  J   I   †µv‡gv‡Rvg 

†gUv‡mw›UªK   

mve‡mw›UªK   

A¨v‡µv‡mw›UªK   

†U‡jv‡mw›UªK   
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• 2n msL¨K †µv‡gvRg wewkó †Kvl nq: 

K. wb¤œ‡kÖwYi RvB‡MvU 

L. D”P‡kÖwYi RvB‡MvU 

ch©vqmg~n: gv‡qvwmm-1, gv‡qvwmm-2 

gv‡qvwmm-1: PviwU ch©v‡q wef³: 

 †cÖv‡dR-1, †gUv‡dR-1, A¨vbv‡dR-1, †U‡jv‡dR-1 

cÖ‡dR-1 cuvPwU ch©v‡q wef³| h_v: 

 †j‡ÞvwUb  RvB‡MvwUb  c¨vKvBwUb 

 wW‡cøvwUb  WvqvKvB‡bwmm 

  †j‡ÞvwUb 

• wbDwK¬qv‡mi Rjwe‡qvRb| 

• ‡µv‡gv‡Rvg `„wó‡MvPi 

• dz‡ji †Zvovi g‡Zv- ey‡K (bouquet) 

•  †cvjvivBRW web¨vm N‡U| 

 RvB‡MvwUb 

• 2-wU †nv‡gv‡ivMvm †µv‡gv‡Rvg †Rvov  m„wó- wmb¨vcwmm| 

• cÖwZwU †Rvov- evB‡f‡j›U| 

 c¨vKvBwUb 

• wm÷vi †µvgvwUW, bb-wm÷vi †µvgvwUW cvIqv hvq| 

• ÔxÕ AvK…wZ- KvqvRvgv e‡j| 

• µwmsIfvi N‡U (bb-wm÷vi) †µvgvwU‡W| 

 wW‡cøvwUb 

• KvqvRgvi jy‡ci m„wó nq (90°/180°) 

• cÖvšÍxKiY †`Lv hvq| 

 WvqvKvB‡bvwmm 

• wbDwK¬Ijvm I wbDwK¬qvi Gb‡fjc wejywß N‡U| 

 B›UviKvB‡bvwmm: gv‡qvwmm cÖwµqvq wbDwK¬qv‡mi cÖ_g I wØZxq 

wefw³i ga¨eZ©x mgq| 

Gmgq cÖ‡qvRbxq AviGbG, †cÖvwUb ms‡køwlZ nq wWGbG cÖwZiƒc m„wó 

nq bv| 

 gv‡qvwm‡mi ¸iæZ¡:  

 Rbb‡Kvl m„wó  †µv‡gv‡Rvg msL¨vi aªæe ivLv 

 cÖRvwZi ¯^KxqZv wVK ivLv 

 ˆewP‡Î¨i m„wó|  Awfe¨w³  Rbyµg g¨v‡Û‡ji m~Î 

 µwmsIfvi: ỳwU bb-wm÷vi †µvgvwU‡Wi g‡a¨ As‡ki wewbgq 

nIqv‡K µwmsIfvi e‡j| 

• _gvm nv›U gM©vb fzÆv Dw™¢‡` cÖ_g µwmsIfvi Avwe®‹vi K‡ib|  

• †nwj‡KR GbRvBg = fv½v 

• jvB‡MR GbRvBg = †Rvov jvMv‡bv 

• µwmsIfv‡ii mvnv‡h¨- †µv‡gv‡mv‡g wR‡bi Ae¯’vb wbY©q Kiv hvq, 

†R‡bwUK g¨vc ˆZwi Kiv hvq| 

Aa¨vq: RxecÖhyw³ 

Topic 
1| Rxe cÖhyw³ 

2| Dw™¢` wUmy¨ KvjPvi 

3| Genetic BwÄwbqvwis I wiKw¤̂‡b›U DNA  cÖhyw³ 

4| wRb †K¬vwbs 

5| GM Lv`¨ dmj 

6| wR‡bvg wm‡Kv‡qwÝs 

RxecÖhyw³ 

• Kvj© G‡iwK RxecÖhyw³ kãwU e¨envi K‡ib| 

• `B ˆZwi Kiv mnR RxecÖhyw³ Ges A¨vj‡Kvnj ˆZwi n‡jv 

cÖvPxb cÖhyw³| 

• eø-ev‡qv‡UK‡bvwjR→ Rjxq I mvgyw`ªK cÖ‡qvM eY©bv †iW I 

†nvqvBU ev‡qv‡UK‡bvjwR→ wPwKrmv †ÿ‡Î| 

Dw™¢` wUmy¨ KvjPvi 

• UwU‡cv‡UwÝ n‡jv c~Y©v½ Dw™¢` nIqvi AšÍwb©wnZ ÿgZv| 

• Mv‡Qi ÿz`ª Ask e¨env‡ii gva¨‡g c~Y©v½ Dw™¢` ˆZwii cÖwµqv n‡jv 

gvB‡µv‡cÖvcv‡MBkb| G‡ÿ‡Î Pviv ûeyû gvZ…¸Y  m¤úbœ n‡e| 

• G. Haberlandt wUmy¨ KvjPv‡ii RbK| 

** Invitro- †Kv‡li evB‡i Z‡e KvP cv‡Îi †fZ‡i| 

** In vibo- †Kv‡li †fZ‡i| 

 wUmy¨ KvjPv‡ii avcmg~n: 

1| gvZ…Dw™¢` ev G·cøv›U wbe©vPb: msM„nxZ wUmy¨‡K G·cøv›U e‡j| 

2| KvjPvi wgwWqvg ev Avev` gva¨g ˆZwi: †gŠwjK Dcv`vb mg„× 

Avev` gva¨g‡K e¨vmvj wgwWqvg e‡j| wgwWqv‡gi pH 5.5-5.8 Gi 

g‡a¨ ivLv nq| 

3| RxevYygy³KiY ev wbe©xRKiY: wbe©xRKiY hš¿ autoclave. 

4| wgwhv‡g G·cøv›U ¯’vcb| 

5| K¨vjvm m„wó I msL¨ve„w×: GLv‡b ˆe`y¨wZK Av‡jv (3,000-5,000 jv·/ 

1000-3000 jv·), ZvcgvÎv  

17-20° †m. Av‡cwÿK Av ª̀Zv 70-75%| 

* gÐ n‡jv Aeqnxb Aweb¨ Í̄ wUmy¨¸”Q| G‡K K¨vjvm I e‡j| 

6| g~jDrcv`K gva¨‡g ’̄vbvšÍi I Pviv Drcv`b 

7| Pviv U‡e ’̄vbvšÍi 

8| cÖvK…wZK cwi‡ek Z_v gvV ch©v‡q ’̄vbvšÍi 

 wUmy¨ KvjPv‡ii cÖ‡qvM 

1| gvB‡µv‡cÖvcv‡Mkb 

2| †ivMgy³ Dw™¢` 

3| K…wËg cÖRbb 

4| wejyß cÖvq Dw™¢` msiÿY| 

5| wgjb: †cÖv‡Uvcøv‡÷i wgjb + mvB‡UvcøvR‡gi wgjb→ †mvgvwUK ïay 

mvB‡UvcøvR‡gi wgjb→ mvBweªW 

*  †cvg¨v‡Uv = Avjy + Ug¨v‡Uv 

6| Aí mg‡q AwaK Pviv Drcv`b| 

7| n¨vcø‡qW D™¢` Drcv`b| 

8| †Kvl I K¨vjvm wUmy¨ Avev`: †h‡Kv‡bv Avevw` Dw™¢` †Kvl ev wUmy¨ n‡Z 

m„ó cÖKiY‡K †mvgv‡K¬vbvj †fwi‡qkb e‡j| 

* wUmyy¨ KvjPvi cÖ‡qvM K‡i †Mvj Avjyi †ivMgy³ exR gvB‡µvwUDevi Drcv`b 

Kiv hvq| 

Genetic BwÄwbqvwis I wiKw¤̂‡b›U DNA cÖhyw³ 

• †Kv‡bv Rxe‡Kvl †_‡K †Kv‡bv mywbw ©̀ó wRb wb‡q Ab¨ †K‡bv 

Rxe‡Kv‡l ¯’vcb I mg©ÿg Kiv ev bZzb ˆewkó¨ m„wói Rb¨ †Kv‡bv 

Rx‡ei DNA †Z cwieZ©b NUv‡bv‡K wRb cÖ‡KŠkj e‡j| 

wiKw¤^‡b›U DNA cÖhyw³i eY©bv 

 cøvmwgW: e¨v‡±wiqvi mvB‡UvcøvR‡g g~j †µv‡gv‡mvg QvovI †h 

e„ËvKvi wØm~ÎK DNA AYy _v‡K Zv‡K cøvmwgW e‡j| 

 cøvmwg‡Wi ˆewkó¨: 

i. e„ËvKvi wØ-m~ÎK DNA AYy| 

ii. Gi AvbweK fi cÖvq 106 – 2000 × 106 dalton. 
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iii. AímsL¨K wRb aviY K‡i _v‡K| 

iv. †iw÷ªKkb GbRvBg Øviv Av`k© cøvmwg‡Wi wbw`©ó ’̄vb †K‡U †djv 

hvq| 

 cøvmwgW wZb cÖKvi h_v:  

i. F Ges 𝐅′cøvmwgW: †`‡n wcwj ˆZwi K‡i I †hŠbRb‡b mvnvh¨ 

K‡i| 

ii. R- cøvmwgW: A¨vw›Uev‡qvwUK ÿgZvm¤úbœ wRb _v‡K| 

iii. †Kvj cøvmwgW: †Kvwjwmb Drcv`bKvix Rxb _v‡K| †Kvjvwmb GK 

ai‡bi †cÖvwUb hv ms‡e`bkxj Ecoli †Kvl‡K aŸsm Ki‡Z cv‡i| 

wfweªIwmb ms‡e`bkxj vibrio K‡jiv †Kvl‡K aŸsm K‡i| 

 wiKgw¤^‡b›U DNA cÖhyw³i avcmg~n: 

1| Kvw•LZ DNA wbe©vPb I c„_KxKiY| 

2| †f±i (evnK) DNA wbe©vPb| 

3| Kvw•LZ DNA †K wbw`©ó ¯’v‡b †Q`b: †iw÷ªKkb GbRvBg w`‡q 

wbw ©̀ó Ask †K‡U †djv hvq| †i÷ªKkb GbRvBg‡K m~² QzwiKv ev 

AvbweK KvwP ev ev‡qvjwRK¨vj bvBd e‡j| 

4| †Q`bK…Z Kvw•LZ DNA LÐ‡K evnK cøvmwgW DNA-‡Z ¯’vcb 

5| †cvlK wbe©vPb I wiKw¤̂‡b›U| 

6| wiKw¤̂‡b›U DNA Gi g~j¨vqb: Kvw•LZ wRb wiKw¤̂‡b›U DNA 

enb Ki‡Q wK bv Zv kbv³KiY Kiv hvq PCR c×wZ‡Z, †R‡bwUK 

†cÖve Gi gva¨‡g| 

7| Kvw•LZ Dw™¢`‡Kv‡l wiKw¤̂‡b›U DNA c‡ek Kiv‡bv| 

wRb †K¬vwbs 

• †Kv‡bv Kvw•LZ wRb‡K ûeû Kwc Kiv ev msL¨ve„w× KivB n‡jv wRb 

†K¬vwbs| 

• PCR (cwjgv‡iR †PBb wiA¨vKkb): cÖ_‡g wØm~ÎK DNA †K 90°C 

ZvcgvÎvq GKK m~ÎK Kiv nq| 

 wewfbœ cwjgv‡iR †K¬vwbs: 

1| DNA †K¬vwbs 

2| wi‡cÖvWvKwUf †K¬vwbs: Wwj bvgK †fovi Rb¥ nq 1966 mv‡j| 

 wiKw¤̂‡b›U DNA cÖhyw³i cÖ‡qvM: 

• ZvgvK Mv‡Q †ncvUvBwUm-B f¨vKwmb Drcv`b Kiv hvq 

K…wl‡ÿ‡Î: 

K. UªvÝ‡RwbK Dw™¢` ˆZwi‡Z| 

L. AvMvQv wbabKvix c`v_© mnbkxj Dw™¢`| 

M. ¸YM` gvbDbœq‡b †hgb- m~h©gyLxi mvjdvi ˆZwiKvix wRb mg„× †K¬vfi Nvm 

n‡jv GKwU UªvÝ‡RwbK Dw™¢`| 

N. mycvi ivBm ev †Mv‡Ûi ivBm: GLv‡b vitamin-A _v‡K| 

O. bvB‡Uªv‡Rb mseÜ‡b: evqexq bvB‡Uªv‡Rb mesa©bKvix e¨vK‡Uwiqv n‡Z Ôwbd 

wRbÕ E.coli e¨vK‡Uwiqv‡Z ’̄vbvšÍi m¤¢e n‡q‡Q| 

P. ỳ¨wZgq Dw™¢` m„wó‡Z: †RvbvwK †cvKvi †`‡n jywmdv‡iR bvgK GbRvB‡gi 

cÖfv‡e jywm‡dvwib bvgK c`v_© ÿwiZ n‡q A‡jvi we”Qzib N‡U| 

Q. exRnxb dj m„wó‡Z| 

R. Bacillus subtilis †_‡K CSP B wRb fzÆv Dw™¢‡` cÖ‡ek Kwi‡q fzÆv‡K 

Liv cÖwZ‡ivax Kiv m¤¢e n‡q‡Q| 

S. cxbvU Dw™¢`‡K jeYv³Zv mwnòz Kiv m¤¢e n‡q‡Q| 

T. Bacillus thuringiensis e¨vK‡Uwiqv‡Z †cÖvwUb ˆZwi nq hv KxU 

cZ‡½i Rb¨ welv³ wKš‘ gvby‡li Rb¨ bq 

 

GM Lv`¨ dmj 

• evsjv‡`‡ki cÖ_g GM(Genetically modified) Lv`¨ dmj n‡jv Bt- 

†e¸b| 

• Bt- †e¸‡bi †fZ‡i Bacillus thuringiensis bvgK m‡qj e¨vK‡Uwiqvi 

wµ÷vj †cÖvwUb wRb Av‡Q| 

• gvby‡li †`‡ni cÖwZwU †Kvl  25,000 ch©šÍ Kg©ÿg Rxb enb K‡i| 

 Bbmywjb: Bbmywjb GKwU ni‡gvb hv AMœ¨vk‡qi weUv †Kvl n‡Z wbtm„Z 

nq| Bbmywjb i‡³ we`¨gvb Møy‡Kv‡Ri B”PgvÎv‡K Kwg‡q ¯̂vfvweK gvÎvq 

wb‡q Av‡m| 

• Bbmywjb 51wU A¨vwg‡bv GwmW wb‡q MwVZ ÿz`ªvKvi mij †cÖvwUb| 

• `ywU cwj‡ccUvBW †PBb ỳwU WvBmvjdvBW e‡Ûi gva¨‡g mshy³ n‡q 

Bbmywjb AYy MVb K‡i| ỳwU †PBb→ 21wU A¨vwg‡bv Acid wb‡q †PBb-A 

I 30wU A¨vwg‡bv Acid wb‡q †PBb-B MwVZ| 

• gvby‡li 11bs †µv‡gv‡mv‡gi Lv‡Uv evûi DNA Gi kx‡l© 153wU 

bvB‡Uªv‡Rb-‡em wb‡q MwVZ Bbmywj‡bi †R‡bwUK †KvW we`¨gvb| 

• wiKw¤̂‡b›U cøvmwg‡W E.coli e¨vK‡Uwiqv‡g cÖ‡ek Kiv‡bv nq UªvÝdi‡gkb 

cÖwµqvq| GwU wnU kK †g_W ev B‡jKwUªK cvjm †g_‡W Kiv nq| 

 wKQz Jla I Zvi cÖ‡qvM: 

1| Bbmywjb- Wvqv‡ewUm wPwKrmvq| 

2| B›Uvi‡dib- K¨vÝvi I fvBivmRwbZ msµg‡Y| 

3| i¨vwem virus A¨vw›U‡Rb- RjvZ¼ †iv‡Mi wPKrmvq| 

4| Growth hormone/ †mvgv‡Uv÷¨vwUb- evgbZ¡ wPwKrmvq| 

5| wUmy¨ cøvmwg‡bv‡Rb A¨KwU‡fUi (tpA)- ü`‡ivM wPwKrmvq| 

•  B›Uvi‡dib n‡jv cÖwZiÿvg~jK †cÖvwUb 

Important Information: 

i. fzÆv‡Z Iivj f¨vKwmb Drcv`b Kiv n‡”Q| 

ii. GMO QvM‡ji ỳa †_‡K kw³kvjx spiders silk Drcv`b Kiv n‡”Q| 

GMO = Genetically Modified Organism. 

iii.  mgy‡ ª̀ wbM©Z †Zj cwi‡kva‡b pseudomonas  e¨vK‡Uwiqv e¨eüZ nq| 

wR‡bvg wm‡Kv‡qwÝs 

• wR‡bvg‡K ejv nq gv÷vi eøywcÖ›U| 

• cv‡Ui wR‡bvg wm‡Kv‡qwÝs K‡i‡Qb evsjv‡`kx weÁvbx W.gvKmy`yj Avjg| 

 Rx‡eib bvg  †µv‡gv‡mvg msL¨v  wRb msL¨v 

  1| E. coli         1     3200 

  2|Yeast        16                   6000 

 DNA wd½vi wcÖ›U: 

• †K¬vwbs I AvB‡WbwUK¨vj UzBb e¨wZZ `yBRb gvby‡li Av½y‡ji Qvc GKB 

nq bv| 

• †Kv‡bv Rx‡ei DNA †iw÷ªKkb GbRvBg w`‡q KZ©b K‡i †Rj 

B‡jK‡Uªv‡dv‡iwmm Gi gva¨‡g D³ DNA Gi †h d‡UvMÖvwdK web¨vm ev 

Qvc cvIqv hvq Zv‡K DNA profile ev DNA finger print e‡j| 

 DNA d‡ibwmKvm 

1| Acivax kbv³Ki‡Y| 

2| wcZ…Z¡ wba©vi‡Y| 

3| ¯̂Rb wba©vi‡Y| 

4| †kÖwYweb¨v‡m Í̄i wba©vi‡b| 

5| †kÖwYweb¨vm cÖwµqvq ˆewk‡ó¨I wgj wba©vi‡b| 

 

AbyRxe 

Topic 
1. fvBivm Gi ˆewkó¨ MVb Rbb DcKvwiZv I AcKvwiZv 

2. fvBivmRwbZ †ivM 

3. e¨vK‡Uwiqv: ˆewkó¨, †kÖYxwefvM, MVb, Rbb, DcKvwiZv, 

AcKvwiZv 

4. g¨v‡jwiqv 

5. gvbe‡`‡n Rxeb Pµ 

6. gkKxi Rxeb Pµ 
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7.  Rbµg msµgY I cÖwZ‡iva wbqš¿Y 

fvBivm Gi ˆewkó¨ MVb Rbb DcKvwiZv I AcKvwiZv 

• fvBivm-A_© wel 

• wbDwK¬K GwmW I †cÖvwUb w`‡q ˆZwi 

• AKmxq AvYyex¶wYK I eva¨Zvg~jK ciRxex 

 Avwe®‹vi 

• GWIqvW© †Rbvi cÖ_g fvBivm NwUZ emšÍ †iv‡Mi K_v D‡jøL K‡ib| 

• me©cÖ_g Avwe®‹…Z fvBivm wU Gg wf|  GwU GWjd gvqvi Avwe®‹vi 

K‡ib|  

• w`wgÎx AvBfvbfw¯‹ fvBiv‡mi Avwe®‹viK| 

• AjUvi wiW wcZRi m„wóKvix fvBivm Avwe®‹vi K‡ib| 

• e¨v‡Wb I wcwi wbDwK¬K GwmW I †cÖvwUb Avjv`v K‡ib| 

• †kdvigvb I gwim mvqv‡bvdvh Avwe®‹vi K‡ib| 

• †jvd e‡jb fvBivm fvBivm| 

• †MjI GBPAvBwf Avwe¯‹vi K‡ib| 

• Aëvi †ncvUvBwUm wm Avwe®‹viK| 

• †÷bwj‡K fvB‡ivjwRi RbK ejv nq| 

 AvqZb 

Mevw` cïi dzW GÛ gvD_ †ivM m„wóKvix fvBivm me‡P‡q ¶z`ª 8 †_‡K 

12 b¨v‡bvwgUvi 

 ˆewkó¨ 

► Ro ˆewkó¨ 

• Gw›Uev‡qvwUK G‡`i †`‡n †Kvb iƒc cÖwZwµqv m„wó Ki‡Z cv‡i bv 

► Rxexq ˆewkó¨ 

• †Kv‡li †fZ‡i msL¨v e„w× Ki‡Z cv‡i| 

• cwie¨w³ I cÖKiY NUv‡Z m¶g| 

• Awf‡hvRb ¶gZv i‡q‡Q 

• wRbMZ cybe©web¨vm †`Lv hvq| 

►  fvBiv‡mi †fŠZ MVb 

1. †K‡›`ª _v‡K wbDwK¬K GwmW (Avi Gb G A_ev wWGbG)| 

2. †K› ª̀xq e¯‘‡K wN‡i _v‡K K¨vcwmW mve BDwbU‡K ejv nq K¨vc‡mv 

wgqvi| 

K¨vc‡mvwgqv‡ii ewnt¯’ AveiY KÚK…Z n‡j Zv‡K ¯úvBK e‡j| 

3.ewnt¯’ AveiY 

• K¨vcwmW Gi evB‡i ˆRe c`v‡_©i AveiY _v‡K †hwU wjwcW ev †cÖvwUb 

¯Í‡ii GKK‡K †cj‡cvwgqvi ejv nq| D`vniY: Bbd¬y‡qÄv, nviwcm, 

K‡ivbv fvBivm, HIV 

fvBiv‡mi cÖKvi‡f` 

 AvK…wZ Abyhvqx 

• `ÐKvi: wUGgwf, gvgm, Avjdv Avjdv gRvBK fvBivm 

• †MvjvKvi : ‡cvwjI GBPAvBwf †W½y 

• Nb‡¶ÎvKvi/eûfzRvKvi: nvwc©m, f¨vKwmwbqv| 

• e¨vOvwP AvKvi:  T2, T4 

• wmwjwÛªK¨vj/ m~ÎvKvi: Ebola I gU‡ii w÷ªK fvBivm| 

• wW¤^vKvi: Bbd¬y‡qÄv 

2| wbDwK¬D Gwm‡Wi wfwË‡Z 

(i) DNA fvBivm: Parvoviridae †Mv‡Îi (∅X174 I M13 

'Kwjdvh) fvBiv‡mi DNA GKm~ÎK|  

(ii) RNA : (wiIfvBivm, av‡bi evgb †iv‡Mi fvBevm) Gi RNA 

wØm~ÎK|  

(iii)  †cvlK‡`n Abyhvqx: 

• mvqv‡bvdvh LPP1, LPP2  

• HIV GKwU wi‡UªvfvBivm| 

• BgvwRs fvBevm:HIV, SRRS, Nile virus, Ebola Ges b‡fj 

K‡ivbv| 

• wfwiqb: wbDwK¬K GwmW I K¨vcwmW mgš^‡q MwVZ GKwU msµgY 

ÿgZv m¤ú~Y© fvBivm KYv| 

• wbDwK¬IK¨vcwmW: hv msµgbwenxb| 

• wfi‡qWm: msµvgK RNA | †KejgvÎ Dw™¢‡` cvIqv hvq| 

→ †ncvUvBwUm-D Gi Kvib 

→ bvwi‡Kj Mv‡Q KvWvs †ivM m„wóKvix 

• wcÖqbm: wbDwK¬K GwmWwenxb †cÖvwUb Avevib| 

→ gvby‡li mœvqyZ‡š¿i kuru Ges Creutzfeldt †ivM, g¨vW KvD 

†ivM K‡i|' 

fvBiv‡mi MVb 

TMV: cÖwZwU K¨vc‡mvwgqv‡i 158 wU Avwg‡bv GwmW _v‡K|  

K‡ivbv Pandemic: 11 gvP© 2020 Zvwi‡L †NvlYv| 

 eske„w×: 

•  jvBwUK Pµ: 30 wgwb‡U 300wU bZzb dvh m„wó K‡i  

•  jvB‡mv‡RwbK Pµ: 

fvBiv‡mi AcKvwiZv: 

B‡evjv fvBivm: Avµg‡b †`‡ni †Kvl †d‡U hvq  

wRKv fvBivm: GwU GKwU d¬¨vwf fvBivm| Gi Kvi‡b gvB‡µv‡mdvwj 

nq|  

wbcv fvBivm: GwU KuvPv †LRy‡ii gva¨‡g Qovq| 

fvBiv‡mi DcKvwiZv 

• emšÍ, †cvwjI, †cøM I RjvZ¼ †iv‡Mi cÖwZ‡klK wUKv ˆZwi nq| 

• RwÛm †iv‡Mi wUKv  

• †Uvev‡Kv †gvRvBK fvBivm→ ZvgvK 

•  exb †gvRvBK fvBivm→ wmg  

• eywkmU¨v›U fvBivm→ U‡g‡Uv  

• Uzs‡iv fvBivm → avb  

• evbwP Uc fvBivm→ Kjv|  

• cU¨v‡Uv †gvRvBK fvBivm → †Mvj Avjy 

• evW©-d¬z(H5N1)→ nuvm,gyiwM, cvwL| 

•  †mvqvBb-d¬z (H1N1)→ gvbyl| 

• i¨vwem fvBivm: RjvZ¼| 

 

 fvBivj †ncvUvBwUm:  

• mvavibZ wjfvi cÖ`vn → †ncvUvBwUm-B  

• Zz‡li Av¸b/ wbie NvZK →‡ncvUvBwUm-C  

• †ncvUvBwUm-B wbb ©‡qi Rb¨ i‡³i GBPwe mvi‡dm A¨vw›U‡Rb 

cix¶v Ki‡Z nq| 

 †W½y R¡i: → d¬vwffvBivm 

• jÿY, R¡i 103-105°, nvofv½v R¡i e‡j| 

• †c‡ci wis¯úU:  
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e¨vK‡Uwiqv 

• wjD‡qbûK e¨v‡±wiqv Dcw¯’wZ ch ©‡eÿY K‡ib|  

• e¨vK‡UwiIjwR I †cÖv‡UvRyIjwRi RbK ejv nq wjD‡qb ûK‡K|  

• AvaywbK e¨vK‡UwiIjwRi RbK jyB cv¯‘i| ievU KK© h²v †iv‡Mi  

e¨v‡±wiqv Avwe®‹vi K‡ib| 

• gvby‡li Aš¿ I Z¡‡K mevwa©K e¨vK‡Uwiqv _v‡K|  

 ˆewkó¨:  

• †KvlcÖvPxi Gi cÖavb Dcv`vb †ccwU‡WvMøvBKb ev wgD‡Kv‡cÖvwUb| 

• eske„w× cÖavb cÖwµqv wØ-fvRb  

• - 17 †_‡K 80° ZvcgvÎvq euv‡P  

• eva¨Zvg~jK Aevqexq O2 _vK‡j euvP‡Z cv‡i bv→ Clostridium. 

• myweavev`x Aevqexq:  

• eva¨Zvg~jK evqexq: O2 Dcw¯’wZ Qvov euvP‡Z cv‡i bv→ 
Azotobacter beijerinckia              

DcKvwiZv 

1| A¨vw›Uev‡qvwUK Jla ˆZwi‡Z: mvewUwjb I cwjwgw·b 

A¨vw›Uev‡qvwUK Jla cÖ¯‘Z Kiv nq| 

2| cÖwZ‡laK wUKv: DPT (Diphtheria, Pertusis, Tetanus) 

3| bvB‡Uªv‡Rb mseÜ‡b: ACP→ Azotobacter, 

Psoudomonas, Clostrium evqy n‡Z N MÖnY K‡i gvwU‡Z ¯’vcb 

K‡i| 

• Rhizobium- N2-mseÜb N‡U hvi cÖRvwZ 3wU| 
4| bvBwUªwd‡Kkb: NH3 †K NO3

-
 (bvB‡UªU) cwiYZ Kiv‡K 

bvBwUªwd‡Kkb e‡j|- Nitrosomonas, Nitrococeus GwU K‡i 

_v‡K| hv‡`i bvBwUªK e‡j| 

5| djb e„w×: av‡bi 31.8 fvM I M‡gi 20.8 fvM evov‡bv m¤¢e| 

6| cZ½bvkK: Bacillus thuringiensis 
7| cïLv`¨: Loctobacillus sp wm‡jR ˆZwi nq| 

8| cv‡Ui wk‡í: Clostrinidium 
9| wf‡bMvi (Acetobactor xylium)  
10| wfUvwgb ˆZwi‡Z: B, K, B2, †dvwjK GwmW, ev‡qvwUb cÖ¯‘Z I 

mieivn K‡i| 

eva¨Zvg~jK evqexq: O2 Qvov euvP‡Z cv‡i bv| Azotobacter 
beijerinekia 

 wfUvwgb-we Kg‡cø· mieivn K‡i E.coli 

  †kÖwYweb¨vm 

1| K°vm: 

K. gvB‡µvK°vm: Micrococcus denitrificans. 

L. wW‡cøvK°vm: Diplococcus pneumoniae. 

M. †UUªK°vm: 

N. †÷ªc‡UvK°vm: †PBb ev gvjvi g‡Zv| 

O. ÷¨vdvB‡jvK°vm: ¸”QKvi I Av½y‡ii †_vKvi g‡Zv| 

P. mviwmbv: mgvb mewKQz| 

2| e¨vwmjvm: 

K. g‡be¨vwmjvm  L. wW‡cøve¨vwmjvm 

M. †÷ªc‡Uve¨vwmjvm  N. K‡°ve¨vwmjvm 

O. cwj‡mW e¨vwmjvm 

3| KgvK…wZ ev wfweªI: Vibrio cholerae 

4| ¯úvBwijvg  5| eûiæwc  

6| w÷‡jU   7| eM©vK…wZ 

8| wdjv‡g›U 

 iÄK wfwËK †kÖwYweb¨vm 

• Hans Christian Gram iÄb c×wZ D™¢veb K‡ib| 
• Gram positive- fv‡qv‡jU is avib Ki‡e| 

• Gram Negative jvj is a‡I i‡e| 
•  †cwbwmwjb RvZxq A¨vw›Uev‡qvwUK Jla Gram positive hv 

†ccwU‡WvMøvBKb Drcv`b eÜ K‡i| 
• MÖvg c‡RwUf: j¨vKwUK GwmW, †÷ªc‡UvK°vm, ÷vdvB‡jvK°vm, 

K¬mwUªwWqvg, A¨KwU‡be¨vK‡Uwiqv 
• MÖvg †b‡MwUf: Gb‡U‡ive¨vK‡Uwiqv, mvqv‡bve¨vK‡Uwiqv, wk‡Mjv, 

mvj‡gv‡bjv, ivBRvweqvm, wewåI, †KvjvB| 
MVb 

•  †Kvl cÖvPxi: jvB‡mvRvBg GbRvBg Øviv Gi †Kvl cÖvPxi weMwjZ 

nq| 

• K¨vcmyj ¯øvBg ¯Íi: K¨vwmDj _v‡K| 

• d¬v‡Rjv: d¬v‡Rwjb bvgK †cÖvwUb _v‡K|  

• wcwj: wcwjb bvgK †cÖvwUb _v‡K| 

• cøvRgv‡gg‡eªb: cøvRgv‡gg‡eªb bvgK †cÖvwUb _v‡K| 

• ‡g‡mv‡Rvg: †fZ‡ii w`‡Ki fuvR n‡q _wji g‡Zv Ask- †Kvl 

wefvR‡b mvnvh¨ K‡i| 

• mvB‡UvcøvRg: †µvg¨v‡Uv‡dvi _v‡K| 

•  †µv‡gv‡Rvg| 

• cøvmwgW: RxecÖhyw³‡Z UªvÝ‡RwbK e¨vK‡Uwiqvq †f±I wnmv‡e e¨eüZ 

nq| 

Rbb 

• wØfvRb cÖavb Rbb cÏwZ| 

• gyKz‡jv`Mg 

• A‡hŠb Rbb: i. MwbwWqv ii. G‡Ûv‡¯úvi 

• ‡hŠb Rbb: i. KbRy‡Mkb ii. UªvÝdi‡gkb  

iii. UªvÝWvKkb 

e¨vK‡Uwiqvi AcKvwiZv 

 gvby‡li †ivM m„wó 

► †ivM   e¨vK‡Uwiqv 

K. h²v- Mycobacteriaum tuberculosis 
L. K‡jiv- Vibrio Cholera 
M. wbD‡gvwbqv- Diplococcus pneumoniae 
N. wWc‡_wiqv- Corynibacterium diptheriae 
O.  Avgvkq- Bacillus dysenteri  
P.  aby÷sKvi ev wU‡Ubvm- Clostridium tetani 

Q. ûwcsKvwk- Bordetella pertussis 
R. M‡bvwiqv(‡hŠbevwnZ †ivM)- Neisseria honorrhea 
S. wmwdwjm (‡hŠbevwnZ †ivM)- Treponema pallidum 
 Ab¨vb¨ cÖvYx‡i †ivM m„wó: 

 Dw™¢‡`I †ivM m„wó: M‡gi UzÛz‡ivM, av‡bi cvZv aŸm| 

 Lv`¨ ª̀‡e¨I cPb I welv³KiY: Clostridium botulinum 

bvgK e¨vK‡Uwiqv Lv‡`¨ botulin bvgK welv³ c`v_© ˆZwi K‡i 

_v‡K| G‡Z gvby‡li g„Zz¨ NU‡Z cv‡i hv‡K eÆzwjRg e‡j| 

 e¨vK‡Uwiqv RwbZ †ivM: 

1| avb Mv‡Qi eøvBU †ivM: GB †iv‡Mi e¨vK‡Uwiqv MÖvg †b‡MwUf 

e¨vK‡Uwiqv Ges Zv †¯úvi ˆZwi K‡i bv| 

2| K‡jiv: ievU© KP me©cÖ_g K‡jiv †iv‡Mi RxevYy Avwe®‹vi K‡ib| 

K‡jiv‡Rb GKwU G›Uv‡ivUw·b|  

g¨v‡jwiqv 

•  Plasmodium M‡Yi 60wU cÖRvwZ g¨v‡jwiqv ciRxex bv‡g 

cwiwPZ| Gi g‡a¨ 4wU cÖRvwZ gvbe‡`‡n g¨v‡jwiqv †ivM m„wó K‡i| 

• g¨v‡jwiqv‡K Rjv R¦i, †ivgb R¦iI e‡j| 
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• BZvjxq kã Mal(A_© `~wlZ) aria(A_© evqy) n‡Z Malaria k‡ãi 

DrcwË| 

• Plasmodium GK cÖKvi AšÍ‡Kvlxq i³ciRxex| 

g¨v‡jwiqv ciRxexi RxebRµ 

 gvbyl: gvb‡mi hK…Z I RBC †Z A‡hŠb Rbb ev mvBRwb N‡U 

g¨v‡jwiqv ciRxexi| gvbyl gva¨wgK †cvlK| 

 gkKx: Aopheles MYfz³ cÖRvwZi gkKxi †`‡n ciRxexi †hŠb 

Rbb ev M¨vwg‡UvMwmb m¤úbœ nq|  

gvbe‡`‡n RxebPµ 

 `ywU fv‡M fvM Kiv hvq: 

1| †ncvwUK/ hK…Z mvB‡RvMwb 

2| Gwi‡_ªvmvBwUK mvB‡RvMwb| RBC mvB‡RvMwb| 

mvB‡RvMwb: `ywU ch©v‡q msNwUZ nq| h_v- 

K. wcÖ-Gwi‡_ªvmvBwUK mvB‡RvMwb 

1| †¯úv‡ivR‡qU: Plasmodium Gi AvµgYKvix `kv| 

2| wµ‡ÞvR‡qU 

3| mvBR›U: eû wbDwK¬qvm wewkó `kv| 

4| wµ‡Þv‡g‡ivR‡qU| 

L. G‡·v Gwi‡_ªvmvBwUK mvB‡RvMwb 

 Gwi‡_ªvmvBwUK mvB‡RvMwb: g¨v‡jwiqv ciRxex myß 

†¯úv‡ivR‡qU‡`i wnc‡bv‡R‡qU e‡j| Gi avc mg~n: 

1| Uªv‡dvR‡qU: 

2| wmM‡bU wis: cv_i emv‡bv AvswUi AvK…wZ aviY K‡i ciRxex| 

3| A¨vwge‡qW †Uªv‡dvR‡qU: wn‡gvR‡qb nq wngvwUb †_‡K| GB 

ch©v‡q mvdbvm© `vbv †`Lv hvq| mvdbvm© `vbvi Dcw¯’wZ †`‡L 

g¨v‡jwiqv †ivM kbv³ Kiv nq| 

4| mvBR›U 

5| †g‡ivR‡qU: †g‡ivR‡qU ¸‡jv bó Kivi Rb¨ WBC AwZwi³ 

cvB‡iv‡Rb ÿiY K‡i| 

gkKxi †`‡n Rxeb Pµ 

`ywU  ch©v‡q wef³| h_v- M¨vwg‡UvMwb, †¯úv‡ivMwb 

 M¨vwg‡UvMwb: gkKxi µ‡ci Af¨šÍ‡I M¨vwgU m„wói gva¨‡g 

g¨v‡jwiqv RxevYyi †hŠb Rbb‡K M¨vwg‡UvMwb e‡j| 

  †¯úv‡ivMwb  (†¯úv‡ivR‡q‡Ui DrcwË): 

• GKwU gkKxi jvjv MÖwš’‡Z cÖvq 3,26000 †¯úv‡ivR‡qU _vK‡Z 

cv‡i| gvby‡li i³ cvb Ki‡j RxevYy¸‡jvi 10% jvjvi‡mi mv‡_ 

gvbe‡`‡n Av‡m| 

• wWcø‡qW `kv: DIwK‡bU, DIwm÷, RvB‡MvU| evwK me n¨vcø‡qW| 

g¨v‡jwiqvi cÖwZKvi 

• BHC, Wv‡qjwWªb wQwU‡q w`‡q jvf©v I wcDcv aŸsm Kiv hvq| 

• g¨v‡jwiqvi wUKv: cÖ_g g¨v‡jwiqv cÖwZ‡laK wUKv mosquirix hv 

RTSS bv‡g cwiwPZ| 

 

শ্বসন ও শ্বাসক্রিয়া 

যে জৈব রাসায়ক্রনক প্রক্রিয়ায় ৈীব পক্ররবববে যেবক গৃহীত O2 

ক্রিবয় যকাষমধ্যস্থ খাদ্যবস্তুবক ৈাক্ররত কবর খাবদ্যর ক্রস্থক্রতেক্রিবত 

তাপ ও েক্রিরুবপ মুি কবর এবং উপৈাত ক্রহসাবব CO2ও পাক্রন উৎপন্ন 

কাবর তাবক শ্বসন ববে। 

শ্বসনতন্ত্র 

→ সম্মুখ bvmviÜ« যেবক শ্বসন পবের শুরু। 

→ মানুবষর শ্বসন A½ হবো একবৈাov ফুসফুস। 

→ ৩টি অঞ্চবে ভাগ করা হয়। 

ক. বায়ু গ্রহন ও তযাগ অঞ্চে: 

সম্মুখ bvmviÜ«: ন্যাসাে যসপ্টাম বা bvmv ব্যবধায়ক োবক।  

যভক্রিক্রবউে: নাবকর যভতবরর অংবের নাম। যোম োবক ো 

ছাাঁকক্রনর মবতা কাৈ কবর।   

নাসা গহ্বর: প্রাচীবর wmwjqvhy³ ক্রমউকাস ক্ষরনকারী ও অেফ্যাক্টক্রর 

যকাষ োবক ো ঘ্রান উদ্দীপনা গ্রহবন সাহায্য কবর। 

পশ্চাৎ নাসাবন্ধ/যকায়ানাাঃ 

নাসাগেক্রবে: 

স্বরেন্ত্র/ল্যাক্ররক্স: কবয়কটি তরুনাক্রস্থ (োইরবয়ড, ক্রিনবয়ড ও 

অযাক্ররটিনবয়W) wb‡q গঠিত। 

→ োইরবয়ড Ziæbvw ’̄ সববচবয় বড়। 

→Adam's Apple োবক 

→ স্বরেবন্ত্রর উপবর একটি এক্রপগ্লটিস োবক 

→ যপক্রের সংবকাচন প্রসারন nq| 

স্বরেবন্ত্রর কাৈ 

(i) স্বরhš¿ কক্রিত হবয় েব্দ সৃক্রি কবর 

(ii) খাদ্য গোধাঃকরবনর সময় স্বরেবন্ত্রর মুখাwUবন্ধ K‡i †`q| 

(iii) স্বর সৃক্রি হয়। 

খ. বায়ু পক্ররবহন অঞ্চে:  

শ্বাসনাক্রে বা ট্রাক্রকয়া: স্বরেবন্ত্রর পর যেবক ৫ম বক্ষবিেীয় 

কবেরুকা পে যন্ত ক্রবস্তৃত্ব। ১০-১২ cm িীর্ য ও ২-২.৫ cm প্রস্থ। 

→ এটি ১৫-২০টি C আকৃক্রতর তরুনাক্রস্থ ক্রনক্রম যত।  
কাৈ: ট্রাক্রকয়া চুপবস োয় না তাই বায় ুচোচে করবত পাবর।  

eª¼vm: ফুসফুবস হাইোম ক্রিবয় প্রববে কবর। ডান eªঙ্কাসটি যছাট 

এবং ৩ ভাবগ ভাগ হবয় ফুসফুবস প্রববে কবর। 

→ evg eª¼vmwU ২ ভাবগ ভাগ nq| 

→ ব্রঙ্কাস পুনt পুনt ক্রবভি হবয় ব্রw¼ওল গঠন কবর।  

ব্রক্রঙ্কIে Ziæbvw ’̄ ক্রবহীন। eªw¼Ij ২ ভাবগ ভাগ করা হয়।  h_v: 

প্রান্তীq ব্রক্রঙ্কওে ও শ্বসন ব্রক্রঙ্কওে 

গ. শ্বসন অÂে: 

 ফুসফুসাঃ 

→ হােকা যগাোপী is‡qi স্পবের মবতা।  

→ বাম যছাট (৫৬৫g) ২টি যোব, ডান আকাবর বড় যোব 

(৬২৫g) ৩টি যোব 

→ ক্রিস্তরী wcøDivj পি যা ক্রিবয় আবৃত োবক। 

→  †fZ‡iUv ক্রভবসরাে ক্রিউরা, বাক্রহবররটা প্যারাইটাে, মাবে 

োবক ক্রিউরাে রস। 

→ ধমক্রন ফুসফুবস প্রববে কবর, ক্রেরা ও েক্রসকানাক্রে যবক্ররবয় 

আবস। 

→ ডান ফুসফুবস ১০টি I বাg  ফুসফুবস ৮টি যসগবমন্ট োবক।  

→ প্রবতযকটি যসগবমন্ট অসংখ্য যোক্রবউে এ ক্রবভি। 

→ যোক্রবউেগুবো ফুসফুবসর কাে যকরী একক।  
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 ফুসফুবসর কাৈ: 

→ মানুবষর প্রধান শ্বসন অঙ্গ  

→ ব্যাপন প্রক্রিয়াq CO2  ও CO2  শ্বসন গ্যাস এর ক্রবক্রনময় 

র্বট।  

→ ফুসফুসীয় টিস্যয যসবরাবটাক্রনন ও ক্রহিাক্রমন সংরক্ষন কবর।  

→ ব্রাক্রডক্রকক্রনন ও যিািাগ্লাক্রডন সংবেষ ও যিহ যেবক অপসারন 

কবর। 

 অযােক্রভওোস: 

→ অযােক্রভওোস ফুসফুবসর কাে যকরী একক 

→ নবৈাতক wkïi dzmdz‡m A¨vjwfIjvB _v‡K ২০ ক্রমক্রেয়ন 

→ ৮ বছ‡i dzmdz‡m A¨vjwfIjvB _v‡K 30০ ক্রমক্রেয়ন 

→ পূর্ যবqস্ক স্যস্থ gvby‡li dzmdz‡m A¨vjwfIjvB _v‡K ৪৮০ 

ক্রমক্রেয়ন 

→ অযােক্রভওোবসর ব্যাস ০.২ ক্রমক্রেক্রমটার প্রাচীর ০.২ µm 

→ A¨vjwfIjvm cÖvPxi d¨v‡MvmvBwUK অযােক্রভওোর 

মাবিাবফ্ৈ ধারন কবর।  

→ অযােক্রভওোস প্রাচীবর যসপ্টাj যকাষ যকাষ থাকে hv 

প্রাচীকেে যভতবর ক্রিবক সারফ্যাকটযান্ট-নামক ক্রডটারবৈন্ট এi 

অনুরূপ ফ্সবফ্াক্রেক্রপড রাসায়ক্রনক পিাে য  wbtmiY কবর। ো 

তরবের পৃষ্ঠটান কমায়।  

→ ২৩ সপ্তাহ বqস্ক মানবভ্রুবন সব যপ্রেম সারফ্যাকটযান্ট ÿরন 

শুরু হয়। 

→ ২৪ সপ্তাবহর আবগ মানবভ্রুন‡K স্বাধীন অক্রস্তবত্বর অক্রধকারী 

গণ্য করা হয় bv| 

→ ট্রাববকুক্রে নামক ব্যবধায়ক পি যার মাa¨‡g পৃথে _v‡K|  

 শ্বাসবপক্রে: 

→ ডায়াফ্রাম যপক্রে ও ইন্টারবকািাে যপক্রে 

→ ডায়াফ্রাম / মধ্যচ্ছিা বক্ষগহ্বর এবং উির গহ্ববরর মােখাবন 

আড়া আক্রড় ক্রবদ্যমান। 

শ্বসবনর োরীরবৃত্ত 

১. বক্রহাঃশ্বসনাঃ   

→ এনৈাইম এর যকাবনা ভূক্রমকা যনই 

→ †Kv‡bv kw³ Drcbœ nq bv| 

২ অন্তাঃ শ্বসন 

→ GbRvB‡gi f‚wgKv Av‡Q Ges kw³ Drcbœ nq|  

→ যিহবকাষ ও রবি সংর্টিত হয়। 

ক. প্রশ্বাস বা শ্বাসগ্রহনাঃ যকন্দ্রীে যটনডন ক্রনম্নমূবখ সঞ্চাক্রেত হয় 

খ. ক্রনাঃশ্বাস বা শ্বাসতযাগাঃ ক্রনক্রিয় প্রক্রিয়া। 

→ শ্বসন একটি ছবদাময় প্রক্রিয়া। 

→ পূনবেস্ক স্যস্থ মানুষ ক্রবশ্রামকাবে প্রক্রতক্রমক্রনবট ১৪-১৮ বার 

→ নবৈাতক ৪০ বার 

প্রশ্বাস- ক্রনাঃশ্বাস কাে যিম ক্রনয়ন্ত্রন 

২ ভাবগ ক্রনমক্রন্ত্রত হয়। 

 স্নায়ক্রবক ক্রনয়ন্ত্রন 

ক. শ্বাসবকন্দ্রাঃ মক্রস্তবে ৪টি যকন্দ্র ক্রিবয় ক্রনয়ক্রন্ত্রত হয়।  

→ পনস এর পাশ্বযবিবে অবক্রস্থত একবৈাড়া স্নায়ুবকন্দ্র Ges 

যমডুো-অবেংগাটাi cvk̂©‡`‡k অবক্রস্থত একবৈাড়া œ̄vqy‡K›`ª 

প্রশ্বাস ও ক্রনাঃশ্বাস wbqš¿Y K‡i| 

→ পনস এর স্নায়ুবকন্দ্রাঃ ক্রনউবমাটযাক্রক্সক ক্রনয়ন্ত্রন কবর। 

   অযাক্রনউক্রিক ক্রনয়ন্ত্রন কবর।  

→ যমডুোর পাবে (i) প্রশ্বাসবকন্দ্র (ii) ক্রনাঃশ্বাস যকন্দ্র 

 শ্বসন অবঙ্গ প্রক্রতবত য ক্রিয়া:  

→ ফুসফুবসর স্ফীক্রত ও সংবকাচবনর ফ্বে সৃি প্রক্রতক্রিয়াবক 

যহক্ররং-ব্রয়ার প্রক্রতবত য ক্রিয়া e‡j|  

→ অেফ্যাক্টক্রর স্নায় ুমাধ্যবম হাাঁক্রচ প্রক্রতবক্রত য ক্রিয়ার উদ্ভব N‡U। 

→ গ্লবসাফ্যাক্ররক্রঞ্চয়াে স্নায়ুর মাধ্যবম গেক্রবেীয় / গ্যাস প্রক্রতবতী 

ক্রিয়া সৃক্রি কবর।  

 অন্যান্য স্নায়ক্রবক উদ্দীপনাাঃ 

→ হাইবপাথ্যাোমাস আববগৈক্রনত স্নায়ুতাড়না ক্রিবয় শ্বাস-ক্রিয়া 

প্রভাক্রবত কবর। 

 রাসায়ক্রনক ক্রনয়ন্ত্রন 

রবি CO2 , O2 এবং H+
 আয়বনর gva¨‡g শ্বাসক্রিয়া ক্রনয়ক্রন্ত্রত 

হবয় োবক। 

O2 - কযাবরাটিড ও অযাওটিক বক্রডর যকবমাক্ররবসপ্টর যকাষ গুবো 

উদ্দীক্রপত হবয় শ্বাসবকন্দ্র উদ্দীত কবর। 

CO2 = রবি CO2 চাপ বাড়বে শ্বাসক্রিয়ার হার যববড় োয়।  

→ রবি CO2 কবম যগবে শ্বাসক্রিয়ার হারও কবম।  

H₂ আয়ন H+
 এর তীব্রতা কবম যগবে শ্বসন হার ও কবম োয়।  

গ্যাসীয় পক্ররবহন 

 0₂ পক্ররবহন 

→ অযােক্রভওোইবয় O2 এর চাপ ১০৪ mmHg 

→ ফুসফুবস জকক্রেক ৈাক্রেকা O2 এব চাপ ৪০ mmHg 

→ ব্যাপন হবত োবক েতÿY bv O2 এর চাপ 100 mmHg 

উপনীত bv nq। 

→ O2 ২ ভাবব পক্ররবাক্রহত হয়।  

(i) যভৌত দ্রবনরুবপাঃ প্রক্রত 100 ml রবি 0.2 ml যভৌত 

দ্রবর্রুবপ পক্ররবাক্রহত হয়। 

(ⅱ) রাসায়ক্রনক যেৌগরুপাঃ  

 𝐂𝐎𝟐 পক্ররবহন 

→ kK©iv Rvi‡Yi সময় CO₂ সৃক্রি হয়। 

১) যভৌত দ্রবনরুবপ ৫% CO₂ পাক্রনর সাবে ক্রবক্রিয়া কবর 

কাব যক্রনক এক্রসড গঠন কবর। কাব যক্রনক অযানহাইবেৈ এনৈাইম 

প্রভাবক ক্রহসাবব কাৈ কবর।  

CO₂ এক অনু H₂CO₃ iƒ‡c  দ্রববন উপক্রস্থত োবক।  

২) কা‡e©vমিন া যেৌগরুবপাঃ 

→ ো‡e©vক্রিনv ক্রহবমাবগ্লাক্রবন যেৌগ গঠন কবর 
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→ CO₂ এর একাংে িাৈমার সাবে যুি হবে কাব যাক্রমবনা-

যপ্রাটিন গঠন কবর। †gvU CO2 Gi kZKiv ২৭ ভাগ পক্ররবাক্রহত 

হয় Kv‡e©vwg‡bv †hŠMiƒ‡c।  

→ 100ml রবি এর পক্ররমান ৩ ক্রমক্রে ো 2ml কাব যাক্রমবনা 

ক্রহবমাবগ্লাক্রবন রূবপ এবং ১ ক্রমক্রে কাব যাক্রমবনা যপ্রাটিন রুবপ 

পক্ররবাক্রহত হয়। 

(iii) বাইকাবব যাবনট যেৌগরুবপাঃ ৬৫%, CO₂ বাইকাবব যাবনটরুবপ 

পক্ররবাক্রহত হয়। এটি    

1. NaH CO3 রুবপ cøvRgvi মাধ্যবম 

2. KHCO3-রুবপ RBC gva¨‡g cwievwnZ nq| 

→ যলারাইড ক্রেফ্টাঃ ৈাম যান োরীরবৃত্বক্রবি হাট যে R¨vকব 

হ্যামবাগ যার। 

→ রবি ক্রহম ও যগ্লাক্রববনর অনুপাত ১:২৫ 

→ ক্রহবমর ৩৩.৩৩% যেৌহ। পূর্ য বয়স্ক মানুবষর রবি মাত্র ৪-৫ 

g যেৌহ োবক। 

→ ক্রহবমাবগ্লাক্রবন শ্বাসরÄক। 

শ্বাসনাক্রের সমস্যা jÿY ও প্রক্রতকার 

 উর্ধ্য নাক্রের সংিমনাঃ নাক কান সাইনাস ও গো আিাšÍ হয়।  

†hgb: টনক্রসোইটিস (টনক্রসবের সংিমন) 

সাইনুসাইটিস (সাইনাবসর সংিমন) 

ল্যাwibৈাইটিস (স্বরেবন্ত্রর সংিমন) 

ওটাইটিস ক্রমক্রডয়া (কাবনর সংিমন)  

→ এ ধরবনর †iv‡Mi প্রধান jÿY কাক্রে। 

 ক্রনম্ননাক্রের সংিমনাঃ শ্বাসনাক্রে ও ফুসফুস আিান্ত হয়| 

†hgb: ব্রঙ্কাইটিস (শ্বাসনাক্রের সংিামন), ক্রনউবমাক্রনয়া (ফুসফুবসর 

সংিামন), েক্ষ্মা / টিউবারবকাবোক্রসস (ব্যাকবটক্ররয়া িারা 

ফুসফুবসর `xN©¯’vqx সংিমন) 

সাইনুসাইটিস  

→ ৪ যৈাড়া প্যারাসাইনাস / সাইনাস হয়| h_v: 

১। ম্যাক্রক্সোক্রর সাইনাস : গাবে অবক্রস্থত 

২। ফ্রন্টাে সাইনাস : যচাবখর উপবর অবক্রস্থত 

৩। এেমবয়ড সাইনাস : ২ যচাবখর মাবে 

৪। যস্ফনবয়ড সাইনাস :যচাবখর যপছবন ও মাোর চুড়ায় ব্যাো 

হয় 

→ সাইনুসাইটিস ২ প্রকার 

১। অযাক্রকউট সাইনুসাইটিক: স্থাক্রয়ত্ব ৪-৮ সপ্তাহ 

২| িক্রনক সাইনুসাইটিক: ২ মাবসর যবক্রে সময় 

ওটাইটিস ক্রমক্রডয়া (মধ্যকবর্ যর msµgY) 

→ BD‡÷wkqvb নাক্রে সবসময় বন্ধ োবক। 

→ মধ্যকবর্ য প্রিাহ 

→ 4 gvm যেবক ৪ বছবরর ক্রেশুবির যবক্রে হয় 

১।  স্বল্পস্থায়ী/অযাক্রকউট: ỳB †_‡K Pvi mßv‡n wbivgq nq| 

২। `xN©¯’vqx/িক্রনক: ỳB †_‡K Pvi mßv‡n wbivgq nq bv| 

→ ক্রেশুকাবে ক্রনউবমাকক্কাে কনজুবগট ভযাক্রক্সন MÖnY করবত 

n‡e| 

   

→ একটি ক্রসগাবরবটর েোয় ৪ হাৈার রাসায়ক্রনক োবক।  

→ ধুমপায়ীর এক্স-Ray†Z ফুসফুবস এমফ্াইবসgv হবে তার 

ক্রচহ্ন যিখা োয়। 

→ ক্রসগাবরবটর প্রধান উপািান ক্রনবকাটিন। এছাড়াI CO োবক। 

ো ধমক্রনর যভতবর যকাবেবিরে ৈমাবত সাহায্য কবর। 

 

রি ও সঞ্চােনা  

টক্রপক 

১. রি  

২. রি িাৈমা  

৩. রিকক্রর্কা  

৪. রি ৈমvU 

৫. েক্রসকা বা wjম্ফ  

৬. েক্রসকাতন্ত্র  

৭. রিবাক্রহকা  

৮. মানব হৃৎক্রপন্ড  

৯. হৃৎক্রপবন্ডর cÖ‡Kvôিূহ  

১০. হৃৎক্রপবন্ডর মাধ্যবম রি সংবহন  

১১. হাট যক্রবট-কাক্রড যয়াক চµ  

১২. হাট যক্রববটর মাবয়াবৈক্রনক ক্রনয়ন্ত্রন এবং উদ্দীপনা পক্ররবহন  

১৩. রিচাপ ক্রনয়ন্ত্রন  

১৪. মানববিবহ রি সংবহন  

১৫ বুবকর ব্যো  

১৬.হৃিবরাগ  

১৭. হৃিবরাবগর ক্রচক্রকৎসা 

রি 

• রিরস নামক তরে মাতৃকায় ভাসমান ক্রবক্রভন্ন ধরবনর 

রিকক্রনকা ক্রনবয় গঠিত টিস্যযবক রি ববে।  

• একৈন পূর্ যবয়স্ক স্যস্থ মানববিবহ প্রায় 5-6  ক্রেটার রি োবক 

ো যিবহর যমাট ওৈবনর প্রায় ৮%।   

• রবির pH ৭.৩৫-৭.৪৫ (গবড় ৭.৪০) এবং তাপমাত্রা ৩৬-

৩৮° যসেক্রসয়াস। রি সামান্য ক্ষারীয়।  

• রবির আবপক্রক্ষক গুরুত্ব ১.০৬৫ অে যাৎ পাক্রনর যচবয় যবক্রে। 

• অজৈব েব‡Yর উপক্রস্থক্রতর কারবর্ ে‡ক্তে স্বাি যনানতা। 

 রবির উপািান: দুই স্তবর ক্রবভি উপবরর ক্রিবক হলুি ববর্ যর 

৫৫% অংে হবো রিরস বা িাৈমা এবং গাঢ়তর বাক্রক ৪৫% 

অংে রিকক্রনকা।  

রিরস 

উপািানাঃ পাক্রন ৯০-৯২% এবং কঠিন পিাে য ৮-১০%। কঠিন পিাবে যর মবধ্য 

জৈব উপািান ৭-৯% এবং অজৈব উপািান 0.9%   
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 জৈব উপািান:  

i)  প্লাজিা প্প্রাটিন → প্লাক্রবউক্রলন, অ্যালবুক্রিন, প্প্রাথ্রক্রিন,  

ফাইক্রব্রকনাকজন  

ii) নাইকরাকজন NwUZ প্েচন পদাথথ ইউক্রেয়া, ইউক্রেে এক্রিড, 

অ্যাকিাক্রনয়া 

অজৈব উপাদা : Ca, K, P, Fe 

 রিরবসর কাৈ 

ⅰ) রবির অম্ল-ক্ষার ভারসাম্য রিা কবর  

ii) 'রি ৈমাট বাধার cÖযয়াৈনীয় উপািানগুবো পক্ররবহন কবর  

রিকক্রনকা 

• রিাকক্রনকা ক্রহসাবটাপবয়ক্রসস প্রক্রিয়ায় সৃক্রি হয়।  

• রিকক্রনকা ক্রতন ধরবনর। েো- যোক্রহত রিকক্রনকা বা 

এক্ররবরাসাইট, ক্রেউবকাসাইট বা যশ্বত রিকক্রনকা ও অনুচক্রিকা বা 

রববাসাইট বা যিট যিইটবেট।  

যোক্রহত রিকক্রনকা: RBC (Red Blood cell) 
ক্রনউক্রলয়াসক্রবহীন এবং ক্রহবমাবগ্লাক্রবন যুি।  

• RBC এর সংখ্যা åƒর্বিবহ ৮০-৯০ োখ, ক্রেশুবিবহ ৬০-৭০ 

োখ, পূর্ যবয়স্ক পুরুবষ ৫০-৫৪ োখ, পূর্ যবয়¯‹ ¿̄xeযিবহ ৪৪-৪৯ 

োখ। ব্যায়াম ও গভ যাবস্থায় কক্রনকার সংখ্যা যবক্রে হয়।   

• cÖক্রত র্ন ক্রমক্রনক্রেটাবর RBC এর সংখ্যা ৬৫ োবখর যবক্রে হবে 

পক্রলিাইকথwgয়া ববে এবং ৫০ োবখর ২৫% কম হবে 

রিিস্বল্পতা যিখা যিয়।  

• RBC এর আয়ুস্কাে ১২০ ক্রিন।  

• প্রক্রত ১০০ ক্রমক্রনক্রেটার রবি প্রায় 1৬ গ্রাg ক্রহবমাবগ্লাক্রবন োবক।  

• ক্রহবমাবগ্লাক্রববনর ৈন্য রি োj হয়|  

যশ্বতরিকক্রনকাাঃ WBC (White Blood Cell) ক্রনউক্রলয়াসযুি 

এবং ক্রহবমাবগ্লাক্রবনক্রবহীন।  

• WBC যক ভ্রাম্যমান প্রক্রতরক্ষাকারী একক ববে।  

• WBC এর সংখ্যা প্রক্রত র্ন ক্রমক্রেক্রেটাবর ৪-১১ হাৈার (গবড় 

৭৫০০)। অস্যস্থ ও ক্রেশুর যিবহ যবক্রে হয় আরও  

• RBC I WBC এর গড় অনুপাত ৬০০:১ (৭০০:১)।  

• WBC এর সংখ্যা স্বাভাক্রববকর তুেbvq যবক্রে োকবে 

ক্রেউবকাসাইবটাক্রসস এবং কম োকবে তাবক ক্রেউবকাবপক্রনয়া 

ববে।  

ক্রেউবকক্রময়া কযান্সাবরর যক্ষবত্র WBC অস্বাভাক্রবক হাবর যবব়ে 

োয়।  

WBC প্রধানত ২ একার। েো  

  িানাক্রবহীন বা অযাগ্রযাক্রনউ‡jvসাইটাঃ এটা আবার ২ রকম।  

ⅰ) মবনাসাইট: 'ফ্যাবগাসাইবটাক্রসস পদ্ধক্রতবত যরাগ ৈীবাণু ভক্ষন 

কবর যরাগ আিমন প্রক্রতহত কবর।  

ii) ক্রেবম্ফাসাইট: ক্রেবম্ফাসাইট ক্রতন ধরবনর েো- T-যকাষ, B-

যকাষ ও Naturcal killer cell (N.K. Cell)  
খ) িানািার বা গ্রযাক্রনউোসাইটাঃ ক্রতনভাবগ ক্রবভি। েো- 

ⅰ) ক্রনউবট্রাক্রফ্ে: ফ্যাবগাসাইবটাক্রসস পদ্ধক্রতবত যরাগ ৈীবাণু ভক্ষর্ 

কবর যরাগ আিমন প্রক্রতহত কবর এবং অযাক্রমববয়ড চেবন সক্ষম। 

ⅱ) ইওক্রসবনাক্রফ্ে → অযাোক্রৈযর ক্রবরুবদ্ধ কাৈ কবর Ges কৃক্রম 

jvf©v র্ধ্ংস কবর। 

iii) যববসাক্রফ্ে: ক্রহিাক্রমন ক্রনাঃসরর্ কবর যরাগ প্রক্রতবরাধ ক্ষমতা 

বৃক্রদ্ধ কবর এবং যহপাক্ররন ক্রনাঃসরর্ কবর রিবক ৈমাট eva‡Z বাধা 

প্রিান কবর।  

 অনুচক্রিকাাঃ েকৃত ও িীহার ম্যাবকাবফ্বৈর মাধ্যবম এবির 

র্ধ্ংসপ্রাক্রপ্ত র্বট।  

• কাৈ: যসবরাবটাক্রনন ক্ষরর্ কবর রিপাত বন্ধ করবত 

রিবাক্রহকাবক দ্রুত সংবকাচবন উিুদ্ধ কবর। রিৈমাট ত্বরাক্রিত 

করবত লটিং ফ্যাক্টর ক্ষরন কবর।  

রিা ৈমাট বাধv বা রি তঞ্চন 

• রি তঞ্চন প্রক্রিয়ায় যমাট ১৩টি K¬wUs ফ্যাক্টর ভূক্রমকা পােন 

কবর। এর মবধ্য গুরুত্বপূর্ য ৪টি হবো- ফ্াইক্রব্রবনাবৈন, যপ্রারক্রবন, 

থ্র‡¤̂vপ্লাক্রিন, Ca2+
  

• স্বাভাক্রবক অবস্থায় মানুবষর রিাতঞ্চকাে হবচ্ছ ৩-৮ ক্রমক্রনট।  

• মানুবষর রিক্ষরর্কাে ১-৪ ক্রমক্রনট। 

েক্রসকা বা ক্রেম্ফ 

• মানববিবহ ৪-৮ ক্রেটার েক্রসকা োবক।  

• েক্রসকা উৎপািবনর প্রক্রিয়াবক ক্রেবম্ফাবৈবনক্রসস ববে।  

 েক্রসকায় দুই ধরবনর উপািান যিখা োয়। েো-যকাষ উপািান 

ও যকাষক্রবহীন উপািান  

 যকাষ উপািান: প্রধানত WBC এর ক্রেবম্ফাসাইট ও মবনাসাইট 

োবক।  

যকাষক্রবহীন উপািানাঃ েক্রসকায় প্রায় ৯৪% পাক্রন ও ৬%, কঠিন 

পিাে য ক্রবদ্যমান।  

কঠিন পিাবে যর মবধ্য ক্রেক্রপড কাইবোমাইিন ক্রহবসবব োবক  

কাইে হবো দু‡ai মবতা সািা কাইে।  

েক্রসকাতন্ত্র 

েক্রসকাতন্ত্র cÖধানত দুটি উপািাবন গঠিত। েো-েক্রসকানাক্রে ও 

েক্রসকাগ্রক্রি।  

 েক্রসকাগ্রwš’ : ৫ ধরবনর েক্রসকাগ্রক্রি পাওয়া োয় । েো  

১. ক্রেবম্ফানাইড: কযাপস্যবের মবতা অংে  

২. টনক্রসে: ক্রতন ধরবনর টনক্রসে রবয়বছ। েো-প্যাবেটাইে 

অযাবডনবয়ড, ক্রেঙ্গুয়াে। সাধারর্ভাবব আমরা টনক্রসে বেবত 

প্যাবেটাইন  টনক্রসেবক বুক্রে। অপাবরে কবর টনক্রসে অপসারন 

Kরাবক টনক্রসবেকটক্রম। 
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৩. িীহা: Gযক রবির wiৈাভ যার বা ব্লাড ব্যাংক ববে। এ‡Z প্রায় 

৩০০ ক্রমক্রেক্রেটার রি ৈমা োবক। Gটা রবির প্রধান ছাকুক্রন 

ক্রহবসবব কাৈ কবর। িীহা‡K RBC এর কবরস্থান ববে।  

৪. _vBgvm: ক্রেশুবিহ এটি ব়ে ও সক্রিয় োবক এবং প্রাপ্তবq¯‹ 

সংক্রক্ষপ্ত বা অদৃশ্য হবয় োয়।  

৫. োে অক্রস্থ মজ্জা   

রিবাক্রহকা 

রিবাক্রহকা ক্রতন  রকম । েো ধমক্রন, ক্রেরা, জকক্রেক ৈাক্রেকা।  

১. ধমক্রন : অক্রক্সবৈনসমৃদ্ধ রিা হৃৎক্রপন্ড যেবক সারাবিবহ cÖবাক্রহত 

কবর।  

২. ক্রেরা: CO2, সমৃদ্ধ রি যিবহর ক্রবক্রভন্ন A½ যেবক হৃৎক্রপবন্ড 

ক্রনবয় আবস।  

৩. জকক্রেবাৈাক্রেকা বা রিৈােকাঃ  

মানব হৃৎক্রপন্ড 

মানব হহৃৎক্রপন্ড োেবচ-খবয়ক্রর রংবয়র এবং ক্রিকোনা †gvচাে মবতv  

 আবারন:- হৃৎক্রপন্ড পাতো ক্রিস্তরী আবরবর্ আবৃত। োর নাম 

যপক্ররকাক্রড যয়াম।  

• ü`wc‡Ði প্রাচীর ক্রতন স্তর ক্রবক্রেি। েো-এক্রপকাক্রড যয়াম 

(বাইবরর স্তর), মাবয়াকাক্রড যয়াম, এবন্ডাকাক্রড যয়াম- (যভতবরর স্তর) 

• কাক্রড যয়াক যপক্রেবত ইন্টারK¨vযেবটড ক্রডস্ক োবক।  

হৃৎক্রপবন্ডর প্রবকাষ্ঠসমূহ 

মানব হৃৎক্রপন্ড ৪ প্রবকাি ক্রবক্রেি। এর মবধ্য উপবরর দুটি অযাক্রট্রয়া 

বা অক্রেদ এবং ক্রনবচর দুটি যভক্রিকাে বা ক্রনেয়।  

 ডান অযাক্রট্রয়াম:- বড় এবং পাতো প্রাচীবর গঠিত। Gi যভতবর 

সাইবনা-অযাক্রট্রয়াে যনাড বা যপস যমকার নাবম একটি খন্ড োবক 

hvযক সংবক্ষবপ SAN ববে।  

ডান অযাক্রট্রয়াম ও ডান যভক্রিকবের মাবে ট্রাইকাসক্রপড কপাটিকা 

োবক। Kপাটিকা always একমুখী।  

 বাম অযাwUªযাি: পােবমানাক্রর ক্রেরা ক্রিবয় ফুসফুস যেবক আসা 

O2 সমৃদ্ধ রি গ্রহন কবর। বাম অযাক্রট্রয়াম ও বাম যভক্রিক‡ji 

মাবে বাইকাসক্রপড কপাটিকা ক্রবদ্যমান  

ডান যভক্রিকোঃ পােবমানাক্রর/ফুসফুসীয় ধমক্রন ক্রিবয় CO2 সমৃদ্ধ 

রি ডান যভক্রিকাে যেবক ফুসফুবস সঞ্চাক্রেত হয়।  

বাম যভক্রিকাোঃ- এখাবন যেবক অযাওU©v উৎপন্ন হয় োর মাধ্যবম 

O2 সমৃদ্ধ রি যিবহর ক্রবক্রভন্ন অবঙ্গ যপ্রক্ররত হয়  

 

 অবস্থান    কপাটিকার নাম 

১. A¨vIqvwU©K যসক্রমjybvi Kপাটিকা → বাম যভক্রিকে ও 

অযাওU©vর  

     সংবোগস্থবে। 

২. পােবমানাক্রর যসক্রমলুনার কপাটিকা → ডান যভক্রিকে ও  

পােবমানাক্রর ধমক্রনর সংবোগস্থবে। 

৩.ক্রেববক্রসয়ান রা K‡ivনাক্রর Kপাটিকা →কবরানাক্রর সাইনাস ও 

ডান  

অযাক্রট্রয়াবমর সংবোগস্থবে। 

৪. ইউবিক্রেয়ান Kপাটিকা → ইনক্রফ্ক্ররয়র যভনাকযাভা ও ডান  

     অযাক্রট্রয়াবমর সংবোগস্থে। 

হৃৎক্রপবন্ডর সংবোগী টিস্যয →  

ক) SAN  

খ) অযাক্রট্রও-যভক্রিকুোর যনাড (AVN)  

গ) বান্ডে অব ক্রহৈ   

র্) 'বান্ডে অব ক্রহবৈর ডান ও বাম োখা  

ঙ) পারক্রকক্রে তš‘ 

হৃৎক্রপবন্ডর মাধ্যবম রি সংবহন 

• মানুবষর ক্রবশ্রামরত Ae ’̄vq প্রক্রত ক্রমক্রনবট ৭০-৮০ (গ‡o ৭৫) 

বার হৃৎস্পদন র্বট।  

• মানুবষর হৃৎক্রপবন্ডর মাধ্যবম ক্রিবত যনী সংবহন সংর্টিত হয়।  

 nvU©weU-কাক্রড যয়াক স্যত্র 

cÖক্রত ক্রমক্রনবট গবড় ৭৫ বার হাট যক্রবট হয় তবব কাক্রড যয়াক চবত্রার 

সময়কাে = 

৬০

৭৫
 = ০.৮ যসবকন্ড।  

 যভক্রিকবের ক্রসবিাে = োব; যভক্রিকাবের ডায়াবিাে = 

ডাব 

অযাক্রট্রয়ায় যভক্রিকে 

ডায়াবিাে ক্রসবিাে ডায়াবিাে ক্রসবিাে 

০.৭ যস ০.১ যস ০.৫ যস. ০.৩ যস. 

 

হাট যক্রবট-এর মাবয়াবৈক্রনক ক্রনয়ন্ত্রন ও উদ্দীপনা পক্ররবহন 

 সংবোগী টিস্যয → 

১. সাইবনা-অযাক্রট্রয়াে যনাড: SAN যক যপসবমকার ববে ।  

২. অযাক্রিও-যভক্রিকুোর যনাডাঃ এবক AVN ব‡j সংবক্ষবপ।  

৩. বান্ডে অব ক্রহৈ  

৪. পারক্রকক্রে তন্তু  

     SA যনাড → AV যনাড→ বান্ডে অব ক্রহৈ→ পারক্রকwÄ 

তন্তু  

রিচাপ ক্রনয়ন্ত্রন 

একৈন স্য ’̄ মানুবষর স্বাভাক্রবক ক্রসবিাক্রেক চাপ হবচ্ছ ১০০-১৩৯ 

mmHg (অপটিমাম ১২০ mmHg) এবং স্বাভাক্রবক 

ডায়াবিাক্রেক চাপ (৫০-৮৯ mmHg (অপটিমাম ৮০ 

mmHg)| রবির চাপ স্বাভাক্রবক সীমার উপবর োকবে তাবক 

উচ্চরিচাপ ববে।   

• মানুবষর রিচাপ মাপার েবন্ত্রর নাম ক্রস্ফগবমাম্যাবনাক্রমটার। 
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মানববিবহর রি সংবহন 

১. ক্রসবিwgK সংবহনাঃ üৎক্রপন্ড যেবক রি প্রবাক্রহত হবয় পুনরায় 

হৃৎক্রপবন্ড যফ্রত আসবত ক্রসবিক্রমক সংবহবনর সময় োবগ ২৫-

৩০ যসবকন্ড।  

বাম যভক্রিকে → অযাওট যা → টিস্যয ও অঙ্গ→ মহাক্রেরা → ডান 

অযাক্রট্রয়াম → ডান যভক্রিকে।  

২.পােবমানাক্রর সংবহনাঃ  

৩. যপাট যাে সংবহন: যমরুিন্ডী প্রার্ীবত সাধারর্ত যহপাটিকা এবং 

যরনাে যপাট যাj সংবহন যিখা োয়।  

তবব যরনাে যপাট যাে সংবহন মানুষসহ ক্রবক্রভন্ন স্তন্যপায়ী প্রার্ীবত 

অনুপক্রস্থত।  

 বুবকর ব্যাো 

বুক ব্যাোর প্রকারবভি                              কারন/েক্ষন  

wcøDক্ররক্রস → ভাইরাবসর সংিমবন ফুসফুবসর আবরবর্ প্রিাহ।  

ক্রনউবমাক্রনয়া  → ফুসফুবস ব্যাকবটক্ররয়াে সংিামন; প্লুরাে েন্ত্রনা। 

কাক্রড যওভাস্কুোর যরাগ বা হৃিবরাগ 

১. অযানৈাইনা: হাট য অযাটাবকর পূব যাবস্থা  

২. হাট য অযাটাক: এবক মাবয়াকাক্রড যয়াে ইনফ্াক যেন ববে। 

৩.হাট য যফ্ইক্রেউর: হৃৎক্রপন্ড চাক্রহিা মবতা রবিার যোগান ক্রিবত না 

পারবে এরকম হয়।  

  হৃৎবরাবগর ক্রচক্রকৎসা:- 

১.বুবকর G·‡i কবর হৃৎক্রপবন্ডর Ae ’̄v ৈানা োq  

২. ECG→ হৃৎক্রপবন্ডর প্রােক্রমক যরাগ ক্রনর্ যয় করা োয়  

৩. ETT→ 'হৃৎক্রপবন্ডর অবস্থা বা কাে যক্ষমতা ভাবোভাবব ৈানা 

োয়  

৪. BNP → হাট য যফ্ইক্রেউর সিবকয ক্রনক্রশ্চত হওয়া োয়।  

৫. কবরানাক্রর এনক্রৈওগ্রাম → হাৎক্রপবন্ড ব্লক আবছ ক্রকনা ৈানা 

োয়  

৬. হাট য অযাটাক হবে Troponion-Ⅰ পরীক্ষার মাধ্যবম ক্রনক্রশ্চত 

হওয়া োয়।  

হৃৎবরাবগর ক্রচক্রকৎসা 

১. যপসবমকার: যপসবমকাবরর তvেকে ক্রেড ববে। ক্রতন রকম 

যপসবমকার। েোাঃ-  

ক) এক প্রবকাষ্ঠ যপসবমকার  

খ) ক্রি-প্রবকাি যপসবমকার  

গ) ক্রত্র-প্রবকাষ্ঠ যপসবমকার  

২. ওবপন হাট য সাৈযাক্রর: G.Bigelow এটা আক্রবোর কবরন। 

ওবপন হাট য সাৈযাক্রর ক্রতন উপাবয় করা োয় – 

ক) অন-পাম সাৈযাক্রর,  

খ) অফ্-পাি সাৈযাক্রর  

গ) যরাবট-সহবোগী সাৈযাক্রর 

৩ কবরানাক্রর বাইপাস সাৈযাক্রর:- 

→ ধমক্রনর লুবমন ৯০-৯৯% সংকীর্ য হবে অw ’̄i অযানৈাইনা 

ত্বরাক্রিত হয়। 

৪.এনক্রৈওিাক্রি:- ৪ ধরবনর হয়। েো- 

ক) যবলুন এনক্রৈওিাক্রি 

খ) যেৈার এনক্রৈওিাক্রি 

গ) কবরানাক্রর অযাবেবরকটক্রম 

র্) কবরানাক্রর যিক্রন্টং 

 

Aa¨vq: RxbZZ¡ 

Topic: 
1) RxbZZ¡ 

2) RxbZË¡ e¨eüZ wKQy kã 

3) ‡g‡Û‡ji 1g m~Î I e¨vwZµg 

4) ‡g‡Û‡ji 2q m~Î I e¨wZµg 

5) cwj‡RwbK Bb‡nwiU¨vÝ 

6) wj½ wba©viY bxwZ 

7) ‡m· wj¼Z wWmAW©vi 

8) ABO eøvW MÖæc  

9) Rh d¨v±i 

10) weeZ©b 

RxbZË¡t 

✓ William ‡eUmb me©cÖ_g Genetics kãwU cÖPjb K‡ib| 

✓ AvaywbK RxbZ‡Ë¡i RbK ‡MÖMi ‡Rvnvb ‡g‡Ûj| ‡g‡Ûj GKRb 

Aw÷«qvevmx ag©hvRK| wZwb ̀ xN© mvZ eQi 34 cÖKvi gUiïwU msMÖn 

K‡i cix¶v- bxix¶v K‡i 2wU m~Î ‡`b| 

 cix¶vi Rb¨ gUiïwU ‡e‡Q ‡bqvi KviY- 

1) gUi MvQ, GKel©Rxex Ges AvqyKvj Kg| 

2) gUidzj Dfwj½ Ges ¯̂-civMx| 

RxbZ‡Ë¡ e¨eüZ wKQy kã: 

1. d¨v±i ev wRb: Rx‡ei ‰ewkó¨ wbqš¿‡bi GKK wRb| 

2. ‡jvKvm : ‡µv‡gv‡Rv‡g wR‡bi wbw`©ó ’̄vb Gi bvg ‡jvKvm| 

3. A¨vwjb ev A¨vwj‡jvgid : mgms¯’ ‡Kv‡gv‡Rvg ‡Rv‡oi wbw`©ó 

‡jvKv‡m Ae¯’vbKvix wbw`©ó wRb-‡Rvovi GKwU‡K AciwUi 

A¨vwjj e‡j| 

4. ‡nv‡gvRvBMvm: A¨vwjj ỳwU mgcÖK…wZi| 

5. ‡nUv‡ivRvBMvm: A¨vwjj ỳwU AmgcÖK…wZi| 

6. cÖK…U ‰ewkó¨: cÖKvwkZ ‰ewkó¨| 

7. cÖ”Qbœ ‰ewkó¨: AcÖKvwkZ ‰ewkó¨| 

8. wR‡bvUvBc: ‡Kv‡bv Rx‡ei j¶Y wbqš¿bKvix wRb hyM‡ji MVb‡K 

e‡j wR‡bvUvBc| 

9. wd‡bvUvBc : wR‡bvUvBc Øviv wbqwš¿Z Rx‡ei evwn¨K j¶Y‡K 

wd‡bvUvBc e‡j| 

10. ‡U÷ µm : ‡nv‡gvRvBMvm bvwK ‡nUv‡ivRvBMvm eskai ‡mUv 

Rvbvi Rb¨ gvZ…es‡ki weï× cÖ”Qbœ j¶Ywewkó Rx‡ei mv‡_ 

msKivqb ev µm|  

11. e¨vµm: wcZ…-eskxq ev gvZ…-eskxq ‡Kv‡bv m`‡m¨i  mv‡_ µm| 

‡U÷ µ‡mi ‡¶‡Î wd‡bvUvBc Ges wR‡bvUvBwcK AbycvZ n‡jv 

1:1| 

‡g‡Û‡ji 1g m~Î I e¨vwZµg: 

‡g‡Û‡ji `ywU m~Î i‡q‡Q| Gi g‡a¨ 1g m~ÎwU n‡jv - 
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⧫ GK‡Rvov wecixZag©x ̂ ewk‡ô¨i Dci ̀ „wó †i‡L †h msKivqb ev n«vm 

NUv‡bv nq Zv‡K g‡bvnvBweªW ev Rbb‡Kv‡li weï×Zvi ev 

c…_KxKiY m~Î ejv nq| 

✓ 1g m~‡Îi wd‡bvUvBc AbycvZ 3:1| 

✓ cÖ_g m~‡Îi wR‡bvUvBc AbycvZ G 1:2: 1 

⧫ cÖ_g m~‡Îi e¨wZµg: 

1) Am¤ú~Y© cÖKUZv:- mÜ¨vgvjwZ‡Z cvIqv hvq|  

wd‡bvUvBc AbycvZ  1:2: 1 

2) m¤úªKUZv:- Av›`vjywmqvb ‡gviM-gyiwM‡Z|  

wd‡bvUvBc AbycvZ G 1:2:1 

3) gviY ev wj_vj wRb: ‡nv‡gvRvBMvm Ae¯’vq ‡Kv‡bv wRb Dcw¯’Z 

_vK‡j mswkøó Rx‡ei g„Zz¨ N‡U| wd‡bvUvBc AbycvZ 2:1 

⧫ ‡hme wj_vj wR‡bi cÖfv‡e 50% Gi ‡ewk Rxe gviv hvq Zviv 

‡mwgwj_vj Ges 50%, Gi Kg Rxe gviv ‡M‡j mvefvBUvj wRb| 

✓ ‡mwgwj_vj : wn‡gvwdwjqv 

✓ mefvBUvj : W«‡mvwdjv gv‡Q| 

‡g‡Û‡ji 2q m~Î I e¨vwZµvg 

2q m~Ît `y‡Rvov wecixZag©x ‰ewk‡ó¨i w`‡K „̀wó ‡i‡L ‡h Gm NUv‡bv 

nq Zv‡K wØZxq m~Î ev wWnvBweªW n«vm ev ¯^vaxbfv‡e wgj‡bi ev e›U‡bi 

m~Î e‡j| 

G‡¶‡Î AbycvZ (wd‡bvUvBc)→ 9t3t3t1 

⧫ 2q m~‡Îi e¨wZµg: 

1) cwic~iK wRb: G‡¶‡Î wd‡bvUvBwcK AbycvZ 9:7| 

2) Gwc÷¨vwmm: ‡h wRb ‰ewkó¨ cÖKv‡k evav ‡`q Zv Gwc÷¨vwUK wRb 

Ges ‡h wRb evav cvq Zv nvB‡cv÷¨vwUK wRb| 

⧫ `yB ai‡bi Gwc÷¨vwmm| h_v- 

K) cÖKU Gwc÷¨vwmm: wd‡bvUvBc AbycvZ 13t3| 

L) ‰ØZ cQbœ Gwc÷¨vwmm: D`vniY- gyK ewaiZv| wd‡bvUvBc 

AbycvZ 9t7 

 cwj‡RwbK Bb‡nwiU¨vÝ: 

✓ wKQy cwigvbMZ ‰ewkó¨ → D”PZv, Mv‡qi is, M‡gi `vbv Mvfxi 

`ya I cwjwR‡b wbqwš¿Z cwigvbMZ ‰ewk‡ó¨i eskMwZ‡K e‡j 

cwj‡RwbK Bb‡nwiU¨vÝ| 

✓ cÖKU wR‡bi msL¨v hZ ‡ewk n‡e Mv‡qi is Gi MvpZ¡ ZZ †e‡o 

hv‡e| 

 wj½ wbaviY bxwZ: cyiæl ‡nUv‡ivM¨v‡gwmm cÖwµqv `yB iKg|  

1) XX-XY c×wZ : D`vniY- gvbyl, Wª‡mvwdjvmn wewfbœ ai‡bi 

cZ½, MvRv, ‡ZjvKzPvi wj½ wba©viY| XX = ‡nv‡gvM¨vwgwUK, 

XY= †nUv‡ivM¨vwmwUK| 

2) XX - XD c×wZ : dwos, Qvi‡cvKv I Dioscorea †kÖwYi 

Dw™¢‡`i wj½ wba©vib| 

  †m· wj¼W wWmAW©vi: 

1) jvj-meyR eY©vÜZv 

2) wn‡gvwdwjqv→ ¶Z ’̄vb ‡_‡K Aweivg i³ ¶wiZ nq| 

3) gv¯‹z¨jvi wW÷«wd→  ‡cwki mÂvjb I Kv‡h©i m¶gZv Kwg‡q †`q| 

4) ivZKvbv 

5) d«vRvBj X wmbW«g→ AwURg I gvbwmK fvimvg¨nxbZv †`Lv hvq| 

 ABO eøvW MÖæc: 

 eøvW MÖæc A, B, AB, O | 

• eøvW MÖæc- A: 23% e¨w³| 

• eøvW MÖæc- Bt 32% e¨w³| 

• eøvW MÖæc- AB: 8% e¨w³| AB eøvW MÖæ‡ci e¨w³‡K mve©Rbxb 

MÖnxZv e‡j| 

• eøvW MÖæc- O : 37% e¨vw³| O eøvW MÖæ‡ci e¨w³‡K mve©Rbxb `vZv 

e‡j| 

Rh d¨v±i: 

Rh+ (Rh cwRwUf) I Rh (Rh ‡b‡MwUf)| 

✓ Rh RwUjZv: i‡³ mÂvj‡b RwUjZv, Mf©aviY RwUjZv| 

 weeZ©b: 

wKQy Z_¨:  

1) j¨vgvK©- j¨vgvwK©Rg ev AwR©Z ‰ewkó¨ wb‡q gZev` 

2) WviDBwbRg→ cÖvK…wZK wbe©vPb gZev`  

wbI-WviDBwbRg→ AvaywbK ms‡køl gZev` 

3) `¨ wå‡mi→ cwie¨w³ gZev`| 

4) Biology k‡ãi cÖeZ©K j¨vgvK©|  

5) weeZ©‡bi RbK WviDBb| 

6) AvaywbK ‡Nvovi ⇒ BKzqvm 

7) ‡g‡mvRwqK ⇒ mwim„‡ci hyM 

Aa¨q: cwicvK I †kvlY 

1) cwicvK 

2) ‡cŠwóKZš¿ 

3) Lv`¨ cwicvK bvjx 

4) g~‡L Lv`¨ cwicvK 

5) cvK¯’wj‡Z Lv`¨ cwicvK 

6) ÿz`ªv‡šÍ L¨v`¨ cwicvK 

7) cwicvK MÖwš’i f‚wgKv 

8) jvjvMÖwš’ 

9) hK…Z MÖwš’ 

10) AMœvkq MÖwš’ 

11) M¨vw÷ªK MÖwš’ 

12) cwicv‡K ¯œvqyZš¿ I ni‡gv‡bi f~wgKv 

13) cwicvKK…Z Lv`¨`ª‡e¨i †kvlY 

14) ¯’zjZv 

cwicvK 

✓ 2wU cÖwµqv 

✓ hvwš¿K cÖwµqv, ivmvqwbK cÖwµqv 

hvwš¿K cÖwµqv: GbRvB‡gi wµqvZ‡ji e„w× NUvq| 

ivmvqwbK cÖwµqv: GbRvB‡gi mnvqZvq ivmvqwbK fvO‡bi gva¨‡g 

‡`n‡Kv‡li MÖnbxq Dcv`v‡b cwibZ nq| 

‡cŠwóKZš¿t 

✓ ‡cŠwóKbvwj + ‡cŠwóK MÖwš’i mgš^‡q MwVZ 

‡cŠwóKbvwjt gyL ‡_‡K cvqy ch©šÍ Gi ‰`N¨© 8-10 m  

‡cŠwóKZš¿ t cwicvKim dibKvix MÖwš’ 5 cÖKv‡ii nq| h_v- 

1| jvjvMÖwš’ 2| hK…Z  3| AMœvkq 

4| M¨vw÷«K MÖwš’ 5| Avwš¿K MÖwš’ 

✓ gvbyl me©fzK (omnivores) cÖvYx| 

✓ wfUvwgb, cvwb I LwbR jeY mivmwi M„nxZ nq| ZvB G‡`i 

cwicv‡Ki cÖ‡qvRb nq bv| 

  

✓ kK©iv → Zvckw³ Drcv`b I ‡`‡n Kg© ÿgZv e„w×| 
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✓ Avwgl → ‡`‡ni e„w×, ÿqc~iY ‡Kvl MVb, ni‡gvb I GbRvBg 

Drcv`b| 

✓ ‡mœn `ªe¨ → Zvckw³ Drcv`b I ‡`‡ni Zvc wbqš¿b| 

✓ LwbR jeb → ¯̂vfvweK cywó I e„w×‡Z mnvqZv| 

✓ cvwb → (2-3)L  → ‡Kv‡li wecvK wµqv wbqš¿b| 

✓ wfUvwgb → ‡ivM cÖwZ‡iva, cywó I e„w×‡Z mnvqZv Kiv| 

gvby‡li Lv`¨ cwicvK cÖYvjx 

kK©iv → A¨vgvB‡jvjvBwUK GbRvBg → Møy‡KvR Drcbœ K‡i 

• GbRvBg: Uvqvwjb, g‡ëR, A¨vgvB‡jR, my‡µR 

 Avwgl → ‡cÖvwUIjvBwUK GbRvBg → A¨vwg‡bv Acid Drcbœ K‡i 

• GbRvBg: ‡ccwmb, A¨vwg‡bv wUªcwmb, wUªcwmb, 

KvB‡gvwUªcwmb 

 ‡mœn ª̀e¨  → jvB‡cvjvBwUK GbRvBg → d¨vwU GwmW Drcbœ K‡i 

• GbRvBg: jvB‡cR, dm‡dvjvB‡cR, ‡jwmw_‡bR wMømvij, 

‡Kvjv‡÷ij I wMømvij µ÷v‡iR 

gyLwee‡i Lv`¨ cwicvK 

✓ gyLMnŸ‡i ‡Kvgj Zvjyi ‡cQ‡b GKwU ‡ckj AvjwRf (Uvula) 

Sz‡j _v‡K| 

✓ wReŸv‡Z d¬v¯‹ AvK…wZi ¯^v`Kzwo _v‡K| AMÖfv‡M wgwó,  AMÖfv‡Mi 

2 cv‡k '‡bvbv, cðvrfv‡Mi 2 cv‡k UK (A¤ø),  wcQ‡b wZ³| (5-

10) w`‡b ¯̂v`Kzwo bó n‡q hvq| 

✓ gyLwee‡i jvjvMÖwš’ _v‡K Ges (95.5% - 19.5%) cvwb _v‡K| 

GKRb c~Y©eq¯‹ gvbyl cÖwZw`b (1200-1500) ml jvjv ÿiY K‡i| 

 4 ai‡bi `vZ _v‡K| h_v ICPM (Incisors, Canine, Pre 

Molar, Molar) 

 Incisors (KZ©b): 4wU K‡i ‡Pvqv‡j, Lv`¨ KvuUv I ‡Qov  

C (‡Q`b)t ‡Quovi Kv‡R 

P (AMÖ‡chb)t cÖwZ cv‡k 2wU K‡i, Lv`¨ Pe©b I ‡cvm  

M (‡clb)t Av‡°j `vuZ| Pib I ‡clb 

 hvwš¿K cwicvKt 

✓ Lv`¨gÛ (bolus) G cwibZ nq| 

✓ G Mjwe‡j 2wU bvwj k¦vmbvwj I Abœbvwj| 

✓ wReŸvi ‡Mvovq GwcMøwUm _v‡K| 

 ivmvqwbK cwicvK: 

✓ kK©iv cwicvKt Uvqvwjb I g‡÷R GbRvBg KvR K‡i| 

✓ Avwgl I ‡mœn cwicvK nq bv 

 Ab¨vb¨: 

✓ `vuZ A¨vjwfIjvB bvgK M‡Z© _v‡K  

✓ 2 evi `vuZ MRvq ZvB WvBdv‡qvW›U 

✓ 2-6 eQ‡ii 20wU `vuZ, 18-24 eQ‡ii 32wU `vuZ _v‡K 

✓ 20wU `vuZ‡K `ya`vZ I e‡j| hv 8-10 eQ‡i c‡o hvq,  

 

`šÍ ms‡KZt 

𝐈𝟐𝐂𝟏𝐏𝟐𝐌𝟑

𝐈𝟐𝐂𝟏𝐏𝟐𝐌𝟑
 

cvK¯’wj‡Z Lv`¨ cwicvK 

 cvK¯’wj 

✓ 30cm j¤^v 15cm PIov 

✓ m`¨ f~wgô wkïi cvK¯’wji aviY ¶gZv 30ml (1 AvDÝ) 

✓ iqtmwÜKv‡j cvK¯’wji aviY ¶gZv 1L 

✓ cÖvß eq‡K cvK¯’wji aviY ¶gZv 1.5-2L 
 cvK¯’wji Askt 

✓ KvwW©qv : Abœbvwj Db¥y³ nq 

✓ dvbWvm: evg cv‡k ¸¤^yRvKvi 

✓ ‡QvU I eo evuKv: Wvb AeZj I evg DËj 

✓ cvB‡jvivm: ‡h Ask wWI‡Wbv‡g Db¥y³ nq 

 hvwš¿K cwicvKt 

✓ Lvevi 2-6 NÈvKvj A¯’vb K‡i 

✓ gm„Y ‡cwki 3 ¯Íi wb‡q cvK¯’wj MwVZ| Lv`¨‡K Paste G 

cwiYZ K‡i 

✓ M¨vw÷«K Rym ¶iY K‡i my¨‡ci b¨vq wgkÖb nq hv g~jZ KvBg 

bv‡g cwiwPZ| 

 ivmvqwbK cwicvK: 

✓ G M¨vw÷«K MÖwš’ bjvKvi I 4 ai‡bi ‡Kv‡l MwVZ|  

✓ M¨vw÷«b bvgK ni‡gv‡b M¨vw÷«K Rym ¶wiZ nq| 

✓ Avwgl cwicvK nq bv| 

✓ ‡mœn cwicvK nq bv wKš‘ M¨vw÷«K jvB‡cR bvgK `~e©j †mœn 

we‡kølKvix GbRvBg _v‡K| 

 Avwgl cwicvK: 

✓ ‡cÖv‡iwbb I ‡ccwm‡bv‡Rb bvgK wbw®Œq GbRvBg _v‡K hv Hel 
Gi mv‡_ wewµqv K‡i ‡iwbb I ‡ccwmb mwµq GbRvB‡g 

cwiYZ nq| 

✓ ‡ccwmb ‡_‡K ‡cÖvwUIR I ‡cc‡Uvb nq| 

✓ ‡iwbb `y» Avwgl ‡Kvwmb‡K c¨viv‡Kwmb G cwibZ K‡i| 

 cvK ’̄wj wb‡R cwicvK nq bv Kvib - 

✓ cvK¯’wj M¨vw÷«K wgD‡Kvmvq Ave„Z| 

✓ cvK¯’wj wgDKvm n‡Z HCI ¶iY K‡i hv ‡fŠZ cÖwZeÜK| 

✓ cvK¯’wj evBKv‡e©v‡bU hv HCI ‡K cÖkwgZ K‡i 

✓ Helicobacter pylori e¨vK‡Uwiqvq NSAID ai‡bi Jl‡a 

M¨vw÷«K Avjmvi n‡q _v‡K| 

ÿz`ªv‡šÍ Lv`¨ ª̀e¨ cwicvK: 

✓ 6-7m j¤^v, c¨vuPv‡bv Ask 

✓ wZbwU Ask: wWI‡Wbvg, ‡RRybvg I Bwjqvg 

✓ wWI‡Wbvg U AvK…wZi|  

✓ ‡RRybvg 2.5 m Ges Bwjqvg wZb-cÂgvsk 

✓ wZb ai‡bi im _v‡K| h_v- 

wcIim, AMœvkq im I Avwš¿K im 

 hvwš¿K cwicvKt 

✓  eybvm MÖwš’ I Me‡jU ‡Kvl n‡Z wgDKvm Drcbœ nq| 

✓ ‡Kv‡jwm‡UvKvBwbb bvgK ni‡gvb wcËvk‡qi ms‡KvPb NUvq| 

 ivmvqwbK cwicvKt 

✓ wcIim ¶vi RvZxq Zij c`v_©, ‡Kv‡bv GbRvBg _v‡K bv| 

wcIje‡Y _v‡K ‡mvwWqvg MøvB‡Kv‡Kv‡jU ‡mvwWqvg 

U‡iv‡Kv‡jU 

  kK©iv cwicvKt 

 AMœvkq ‡_‡K GbRvBg Av‡m- 

✓ A¨vgvB‡jR, g‡ëR 

 Avwš¿K im ‡_‡K GbRvBg Av‡m- 

✓ A¨vgvB‡jR, AvB‡mvg‡R, g‡ëR, my‡µR, j¨v‡±R 
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Avwgl cwicvK 

 AMœvkq ‡_‡K Av‡m- 

✓ cwUªcwmb, KvB‡gvwUªcwmb 

✓ Kv‡e©vw·‡ccUvB‡WR, A¨vwg‡bv‡ccUvB‡WR  

✓ UªvB‡ccUvB‡WR, WvB‡ccUvB‡WR 

✓ ‡KvjvwR‡bR, Bjv‡÷R 

 Avwš¿K im ‡_‡K Av‡m- 

✓ A¨vwg‡bv ‡ccUvB‡WR 

  †mœn cwicvK: 

‡mœn RvZxq Lv`¨‡K ÿz`ª ÿz ª̀ Kbvq cwiYZ nq G cÖwµqv‡K A`ªeb ev 

Bgvjwmwd‡Kkb e‡j| 

  AMœvkq i‡m _vKv GbRvBg: jvB‡cR, dm‡dvjvB‡cR , 

‡Kv‡j‡÷ij G÷v‡iR 

  Avwš¿K i‡m _vKv GbRvBg: jvB‡cR, ‡jwmw_‡bR, 

g‡bvwMømvivB‡WR 

cwicvK MÖwš’i f~wgKvt 

  jvjvMÖwš’: 

✓ gvby‡li gyLMnŸ‡i wZb‡Rvov jvjvMÖwš’ we`¨gvb| 

✓ _wj _v‡K ‡hLv‡b ‡mivm ‡Kvl I wgDKvm ‡Kvl _v‡K| 

K) c¨v‡ivwUW MÖwš’t 

✓ me‡P‡q eo jvjv MÖwš’ (2wU) 

✓ G nq DaŸ©‡gvjvi `vu‡Zi excwi‡Z Db¥y³ nq 

✓ fvBivm Avµg‡b c¨v‡ivwUW dz‡j ‡M‡j ùxwZ‡K ev cÖ`vn‡K 

gv¤úm e‡j| 

L) mveg¨vwÛeyjvi MÖwš’: 

✓ ‡d«byjvg bvgK we‡kl Z¡‡Ki cv‡k Db¥y³ nq 

M) mvewj½yqvj MÖwš’t 

✓ ‡d«byjv‡g Db¥y³ nq| 

jvjvi Dcv`vbt 

A‰Re c`v_© (0.2%) Ges ‰Re c`v_© (0.3%) 

 jvjvi KvRt 

✓ jvjv¶iY Kg n‡j K_v ej‡Z Amyweav nq Zv‡K ‡R‡iv‡÷v wgqv 

e‡j| 

✓ wgDwmb bvgK MøvB‡Kv‡cÖvwUb Lv`¨‡K `jvq cwiYZ K‡i|  

✓ ‡K¬vivBW m¨vwjfvwi A¨vgvB‡jR‡K mwµq K‡i| 

✓ jvjvi pH 6.2-7.4 

✓ jvB‡mvRvBg GbRvBg `vuZ‡K i¶v K‡i| 

hK…Z 

✓ Wvqvd«v‡gi wb‡P, wWI‡Wbvg I Wvb e„‡°i Dc‡i Aew¯’Z  

✓ ewnt¶iv I AšÍt¶iv MÖwš’ I ‡`L‡Z jvj‡P ev`vwg 

 

 MVb 

✓ me‡P‡q eo MÖwš’ (gvbe‡`‡ni) 

cyiæl gvby‡li IRb 1.4-1.8 kg 

bvix gvby‡li IRb 1.2-1.4 kg 

m`¨ f~wgô gvby‡li IRb 150g 

✓ 4wU Am¤ú~Y© LÛ wb‡q MwVZ| Wvb, evg, K‡WU I ‡Kvqv‡W«U  

✓ WvbwU me‡P‡q eo 

✓ A¨v¤úyjv Ae f¨vUvi hv wWI‡Wbv‡g Db¥y³ nq 

 AšÍtMVb: 

✓ wMømb K¨vcmyj c ©̀vi AveiY 

✓ ‡jvweDj _v‡K ‡hLv‡b ‡ncv‡UvmvBU _v‡K 

✓ ‡K›`ªxq wkiv _v‡K i³ PjvP‡ji Rb¨ mvBbym‡qW Av‡Q 

✓ Kvcdvi ‡Kvl w`‡q Ave„Z 

 hK…‡Zi msÁvqx I wecvKxq f~wgKvt 

✓ ‡`‡ni IR‡bi 3-5%, 

✓ ‰Re imvqbvMvi ‡hLv‡b 5 kZvwaK ‰RewbK KvR m¤ú~Y© nq| 

✓ hK…Z ‡`‡ni cÖavb mÂq ‡K›`ª 

✓ MøvB‡Kv‡Rb mÂq: Bbmywjb _v‡K hv MøvB‡Kv‡R‡bwm cÖwµqv m¤ú~b© 

K‡i _v‡K| 

✓ i³ mÂq: 1500 Nb cm i³ mÂq K‡i 

✓ wfUvwgb: (ADEK) cvwb‡Z ª̀ebxq, (B.C cvwb‡Z A`ªeYxq) B12 

I dwjK GwmW mÂq K‡i| 

 wcËim Drcv`b: 

✓ Pwe© I A¨vwg‡jv Acid mÂq 

✓ wgbv‡ij mÂqt ‡jŠn I cUvwkqvg mÂq K‡i 

✓ wn‡gi ‡jŠn Ask‡K ‡dwiwUb e‡j| 

❖ hK…‡Zi wecvKxq f~wgKvt 

kK©iv wecvKt 

✓ MøvB‡Kv‡R‡bwmm: ‡ncvwUK ‡cvU©vj wkiv GKgvÎ wPwb enbKvix 

i³evwnKv| 

✓ Møy‡KvwbI‡R‡bwmm : kK©ivi DcwPwZg~jK wecvK| AkK©iv RvZxq 

e¯Íy ‡_‡K Møy‡KvR kK©iv Drc‡bi cÖwµqv hv MøyKvMb ni‡gvb Øviv 

D`xß nq| 

✓ MøvB‡Kv‡R‡bvjvBwmmt MøvB‡Kv‡Rb ‡f‡O Møy‡KvR ‰Zwi Gwc‡bwd«b I 

MøyKvMb ni‡gv‡b Øviv cÖfvweZ nq| 

✓ jvB‡cv‡R‡bwmmt Bbmywjb ni‡gv‡bi cÖfv‡e Møy‡KvR‡K 

UªvBwMømvivBW (TC) †Z iæcvšÍi nq| TC Gi cwigvY ‡e‡o ‡M‡j 

ü`‡ivM I ‡÷«vK n‡q _v‡K| 

 ‡cÖvwUb wecvK: 

✓ wWA¨vwg‡bkb: G cÖwµqvq wK‡Uv GwmW I A¨vwgb g~jK nq| wK‡Uv 

GwmW kw³ Drcv`‡bi Rb¨ ‡µem P‡µ cÖ‡ek K‡i A¨vwgb g~jK 

I H+ hy³ n‡q A¨v‡gvwbqv ‰Zwi K‡i| 

✓ BDwiqv ‰Zwit hK…Z Aiwbw_b P‡µ kK©iv wecv‡K co2 Gi mv‡_ 

A¨v‡gvwbqv hy³ n‡q BDwiqv ‰Zwi K‡i| 

✓ cøvRgv ‡cÖvwUb ms‡kølY: γ ‡MøvweDwjb Qvov cÖvq mKj ai‡bi cøvRgv 

‡cÖvwUb ms‡kølY K‡i| 

✓ ni‡gvb ms‡kølYt A¨vbwRI‡Ubwm‡bv‡Rb bvgK ni‡gvb ‡iwbb 

GbRvBg Øviv mwµq n‡q i³Pvc e„w× K‡i| 

 wjwcW wecvK: 

✓ hK…Z wjwcW wecv‡Ki cÖavb ‡K›`ª| 

 RBC Drcv`b I fv½bt 

✓ wn‡mv‡Møvwe‡bi fv½b : RBC Gi Avqy 120 w`b| wewjfviwWb meyR 

iÄK Drcv`b K‡i, wewjiæweb nj‡`| 

✓ wcË Drcv`b 

✓ ni‡gvb ms‡køl 

✓ ni‡gvb fv½vb: ‡U‡÷v‡÷ib I A¨v‡Û«v‡÷ib `ªæZ aivm nq 

✓ Uw·b Acmvib 

✓ Zvc Drcv`b 

✓ i³ e¨vK‡Uwiqv gy³ ivLv| 
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 hK…‡Zi wbtmib : wcËim 

✓ nj‡` meyR, ¶vixq Zij, pH = 8.6 

✓ cvwb _v‡K (97-981)% 

 wcËi‡mi KvR 

✓ Pwe© RvZxq Lv`¨‡K Bgvjwmwd‡Kkb cÖwµqvq ÿz ª̀ ÿz`ª K‡i _v‡K 

✓  wcËim nvB‡W«vUªvwdK cÖwµqvi A`ªebxq d¨vwU GwmW ‡Kv‡j‡÷ij 

`ªexf~Z K‡i 

✓ wcË jeY ‡cwi÷¨vjwmm evwo‡q gj wb®‹vk‡b mvnvh¨ K‡i| 

AMœvkq 

✓ gwi‡Pi g‡Zv ‡Mvjvcx-aymi e‡Y©i gvsmj MÖwš’| 

 MVb 

✓ wgkÖ MÖwš’ : AšÍt¶iv I ewnt¶iv 

✓ DBmvs bvwj MVb K‡i| 

✓ A¨v¤^yjv Ae f¨vUvi Gi gva¨‡g wWI‡Wbv‡g Db¥y³ nq|  

 ewnt¶iv MÖwš’ 

AMœvk‡q AmsL¨ ‡jvweDj ev A¨vwmbvm _v‡K hv bvwjhy³ ZvB G‡K mbvj 

MÖwš’ e‡j| 

 AšÍtKiv MÖwš’ 

¸”QvKv‡i ‡jvweD‡ji dvu‡K Ae¯’vb K‡i _v‡K j¨v½vinv‡Ýi ØxccyÄ ev 

AvB‡jUm Ae j¨v½vi n¨vÝ e‡j| 4 ai‡bi ‡Kvl _v‡K| 

1) Avjdv ‡Kvl: MøyKvMb ÿiY, Møy‡Kv‡Ri cwigvb evovq 

2) weUv ‡Kvl : Bbmywjb ni‡gvb ÿiY, Møy‡Kv‡Ri cwigvb Kgvq 

3) ‡Wëv †Kvl: †mvgv‡Uv÷¨vwUb ÿiY, Møy‡Kv‡Ri Avjdv I weUv 

‡Kv‡li wbqš¿b K‡i| 

4) wcwc/ Mvgv : c¨vbwµ‡qwUK cwj‡ccUvBW ¶iY K‡i 

5) AMœvkq im Gi pH = 8-83  
6) cwicvK GbRvBg I GKwU ¶vixq Zij _v‡K 

Mvw÷K MÖwš’t 

✓ cÖvPxi ‡cwk I wgD‡Kvmv w`‡q ‰Zwi| 

✓ wK wgD‡Kvmvq 35 wgwjqb M¨vw÷«K wcU _v‡K hv Mª¨vwU MÖwš’ aviY 

K‡i| 

✓ G GKRb c~Y© eqK ‡jvK w`‡b 2L M¨vw÷«K Rym ¶iY K‡i| 

 M¨vw÷«K MÖwš’i ‡Kv‡li bvg: 

✓ Aw·bwUK ‡Kvl: c¨vivBUvj bv‡g cwiwPZ Hel Drcbœ K‡i 

✓ wgDKvm ‡Kvl : wgDKvm Drcbœ K‡i 

✓ Av‡R©›Uvwdb ‡Kvl : M¨vw÷«K BbwUªbwmK d¨v±i ‰Zwi K‡i 

✓ RvB‡gv‡RwbK †Kvl :  Pxd ‡Kvl e‡j| ‡ccwm‡bv‡Rb ÿiY K‡i| 

 Avwš¿K MÖwš’ 

✓ GK‡Kvlx MÖš’x Lv`¨ cwicvKKvix GbRvBg ¶iY K‡i| 

✓ Me‡jU ‡Kvl, c¨v‡b_, Av‡R©b U¨vwdb, wjeviKzb I eªæbvi| 

cwicv‡K mœvqyZ‡š¿ I ni‡gv‡bi f~wgKv 

 mœvqyZ‡š¿i f~wgKv: 

1) jvjv¶ib: 2 ai‡bi cÖwZeZ©x wµqvi gva¨‡g nq| 

K) mnRvZ cÖwZeZ©x :  

Lv`¨ ª̀e¨ gyLMnŸ‡i cÖ‡e‡ki mv‡_ mv‡_ ïiæ nq|  

GwU ‡µwbqvj cÖwZeZ©x wµqv| 

L) AwR©Z ev mv‡cÿ cÖwZeZ©x :  

Lv`¨ ‡`‡L, N«vY wb‡q ev wPšÍv Ki‡j GwU nq|  

weÁvbx c¨vfjf GwU cÖgvb K‡ib| 

2) M¨vw÷K im, ÿiY: 

K) mœvqy ch©vq: 

mœvqy ch©vq 1 NÈv ¯’vqx nq| 

DÏxcbv m„wó n‡j gw Í̄‡®‹i ‡fMvm mœvqy ‡_‡K cvKv_wj‡Z 

†cŠQvq 

L) cvK¯’wj 1 M¨vw÷ªK ch©vq: 

ni‡gvb I mœvqy Dfq m¤ú„³ _v‡K| 

mœvqweK DÏxcbv mviwgD‡Kvmv ¯Í‡ii ‡gmbvim ‡cø·vm G 

‡cŠu‡Q| 

M¨vw÷«K im 4 N›Uv hveZ Pj‡Z _v‡K| 

M) Avwš¿K ch©vq : 

‡K‡jvwm‡UvKvBwbb I wm‡µwUb ni‡gv‡bi wbtmiY NUvq 

3) AMœvkq im I wcË wbtmib: 

wm‡µwUb I ‡Kv‡jwm‡UvKvBwbb Dfq ni‡gvb AMœvkq im I wcIim 

¶iY wbqš¿b K‡i| 

 cwicv‡K ni‡gv‡bi f~wgKvt 

1) M¨vw÷«b: wR †Kvl n‡Z ÿwiZ nq, M¨vw÷«K Rym wbtM„Z nq| 

2) wm‡µwUb : Aš¿i wgD‡Kvmv n‡Z ¶wiZ, GwU cÖ_g Avwe®‹…Z 

ni‡gvb| 

3) ‡Kv‡jwm‡UvKvBwbb: Aci bvg c¨vbwµIRvBwgb| AMœvkq im 

ÿi‡Y DÏxß K‡i| 

4) ‡mvgv‡Uv÷¨vwUb: wW-‡Kvl n‡Z ÿwiZ, cvK¯’wji im ÿi‡Y n«vm 

cvq| 

5) G‡›U‡ivKvBwbbt Bwjqv‡gi cÖvPxi n‡Z| 

6) ‡ccUvBW YY : Bwjqv‡gi cÖvPxi n‡Z Lv`¨ cwicvK I †kvlY 

K‡i| 

7) G‡›U‡ivM¨v‡÷«vb: M¨vw÷«K Rym ¶i‡Y evav m„wó K‡i| G‡K 

M¨vw÷«K BbwnweUwi ‡ccUvBW ejv nq| 

8) G‡›U‡iv µvBwbb: wjeviKzb MÖwš’‡K DÏxß K‡i| 

9) wWIµvBwbb: eªæbvB‡ii MÖwš’‡K DÏxß K‡i| 

10) c¨vbwµ‡qwUK cwj‡ccUvBW: AMœvkq im avi‡Y evav ‡`q| 

11) wfwjøKvBwbb: wfjvB Gi Kvh©KvwiZv e„w×| 

12) f¨v‡mvA¨vKwUf Bb‡U÷vBbvj ‡ccUvBW: ÿz`ªvšÍ ‡_‡K wbtM„Z 

M¨vw÷«K GwmW wbtmiY eÜ K‡i| 

cwicvKK…Z Lv`¨mvi ‡kvlY: 

e„n`š¿ cÖavbZ cvwb ‡kvlY K‡i| 

cwicvKK…Z Lv`¨mvi ÿz`ªv‡šÍi wgD‡Kv_vq ̄ Í‡ii wfjvB Øviv ‡kvwlZ nq| 

 wfjvB cwi‡kvl‡bi GKK| 

 50 j¶ wfjvB _v‡K (ÿz`ªv‡šÍi wWI‡Wbv‡g)| 

 wfjvB‡qi ‡kvlY Z‡ji ‡gvU ‡dÎdj cÖvq 10 eM©wgUvi| 

 ‡mœn ̀ ª‡ei mij Dcv`vb wfjv‡mi j¨vKwU‡qj Gi gva¨‡g †kvwlZ nq| 

Lv`¨ ‡kvlb 2wU cÖwµqvt 1) wbw®Œq ‡kvlb, 2) mwµq †kvlY 

 Lv`¨mvi †kvlY: 

kK©iv: mwµq ‡kvlb ev e¨vcb cÖwµqvq nq| 

‡cÖvwUb: e¨vcb cÖwµqvq| 

wjwcW: †QvU ‡QvU ‡mœnKbv‡K gvB‡mwj e‡j| 

eo eo ‡mœnKbv‡K KvB‡jv gvBµb e‡j| 

‡mœn Kbv j¨vKwU‡qj G cÖ‡ek K‡i G‡·vmvB‡Uvwmm cÖwµqvq| 

cvwb: ÿz ª̀všÍB cvwb ‡kvl‡bi cÖavb ¯’j 

LwbR jeY: ÿz`ªvšÍB wfjvB‡qi cÖvPx‡i 

wfUvwgb: A, D, E, K ‡kvwlZ nq| B I C e¨vcb I mwµq ‡kvlb 

cÖwµqvq ÿz`ªv‡š¿i Bwjqv‡m ‡kvwlZ nq| 

e„n`‡š¿i KvR: (1.5 wgUvi) 

wmKvg: Gi mv‡_ A¨v‡cbwW· _v‡K| 
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†Kvjb: 4wU Ask 

gjvkq: 

 

1. e¨vK‡Uwiqvi wµqv: 500 cÖRvwZi wg‡_vRxex evm K‡i| 

wfUvwgb K I B12 Gi dwjK GwmW Drcbœ K‡i| 

2. ‡kvlYt cvwbi cÖvq 70-80% Awf¯ªe‡bi gva¨‡g e„n`‡š¿ ‡kvwlZ nq| 

3. ÿiY: Me‡jU ‡Kvl n‡Z wgDKvm ¶iY 

4. Lv‡`¨i Amvi Ask mÂq: 

5. gj Drcv`bt ‰`wbK 350 MÖvg Zij gÛ cÖ‡ek| gÐ ‡_‡K ‡kvl‡bi 

gva¨‡g 135g gj Drcbœ nq| 

 

 gjZ¨vM : ‡Wwd‡Kkb ev B‡Rmvb e‡j| 

✓ G Lv‡`¨i AcÖvP¨ Ask‡K iv‡dR e‡j| 

✓ gjvk‡qi cÖvPx‡i ‡h Pvc M„wó nq Zv‡K ‡Wwd‡Kkb cÖwZeZ©x wµqv 

e‡j| 

 ’̄zjZvt 

✓ Av`k© IR‡bi 20% ev Zvi ‡ewk n‡j ¯’~jZv e‡j| 

✓ DOMI Øviv wbY©q Kiv hvq, ewW gvm Bb‡W· 

✓ BMI Gi we¯Í…wZ 25- 29.99| Gi gv‡bi ‡ewk n‡j Zv‡K 

‡gvUv/¯’zjKvq e‡j| 

✓ gvÎv hw` 50-100 nq Z‡e Zv‡K giweW ¯’~jZv e‡j| 

✓ wPwKrmv weÁv‡b ‡h As‡k G welq Av‡jvPbv Kiv nq Zv‡K 

K¨vwiqvwUªKm e‡j| 

✓ ¯’zjZvi Kvi‡Y n‡Z cv‡it ü`‡ivM, UvBc-2 Wvqv‡ewUKm, K¨vÝvi, 

w¯œc A¨vcwbqv| 

✓ G‡¶‡Î ¸”Q wRb f~wgKv cvjb K‡i| 

✓ cwjwmw÷K Ifvwi wmb‡W«vg, Kzwms wW wmb‡W«vg I 

nvB‡cv_vBiqwWRg AmyL n‡Z cv‡i| 

✓ ‡g‡`i Kvi‡Y cyiæ‡li 64%, Ges ‡g‡q‡`i 74%, Wvqv‡ewUKm 

nIqvi m¤¢vebv _v‡K| Ges Bbmywj‡bi mvov cÖ`vb n«vm cvq| 

✓ wbgœ kK©iv I Pwe©hy³ Lvevi‡K wK‡Uv‡RwbK Wv‡qU e‡j| 

✓ M¨v‡÷«vBb‡U÷vBbvj ni‡gvb myjZv Kgv‡Z g¨vwRK ey‡jU wnmv‡e 

KvR K‡i| 

 
 BMI→ 

18.5 → 24.99 Kgm3→ ¯^vfvweK 

25.0→ 29.99 Kgm3→ AwZwi³ IRb 

30.0 → 34.99 Kgm3→  1g ‡kÖwYi ¯’~jZv 

35-→39.99 Kgm3→ 2q ‡kÖwYi ¯’~jZv 

≥ 40 Kgma3→ SzuwKc~Y© 

Aa¨vq: Pjb I A½Pvjbv 

Topic: 
1. gvbe K¼vjZš¿ 

2. A¶xq K¼vj 

3. Dcv½xq K¼vj 

4. Aw¯’ 

5. Ziæbvw¯’ 

6. ‡cwkwUmy¨ 

7. wjfvi 

8. Aw¯’f½ ev nvofv½v 

9. mwÜi AvNvZ I cÖv_wgK wPwKrmv 

gvbe K¼vjZš¿: 

gvbe K¼vjZš¿ wZbfv‡M wef³| h_v- 

1. ewntK¼vjZš¿: bL, `vZ, ‡jvg| (hv evB‡i ‡_‡K ‡`Lv hvq|) 

2. AšÍtK¼vjZš¿ : hv evwn‡i ‡_‡K ‡`Lv hvq bv| ‡hgb- Aw¯’, 

ZiæYvw¯’| 

3. ¯úvsKwbK K¼vjZš¿ : j¨vwis· Gi ZiæYvw¯’, UªvwKqv, eª¼vB| 

❖ K¼vjZ‡š¿i ‡kÖwYwefvM : gvbewkï R‡b¥i mgq ‡`‡n cÖvq 300wU 

Aw¯’ _v‡K| Z‡e cwiYZ gvbe AšÍtK¼vj ‡gvU 206wU| 

❖ gvby‡li AšÍtK¼vjZš¿‡K cÖavbZ 2 fv‡M fvM Kiv nq| 

1. A¶xq K¼vj: ‡gvU 80wU Aw¯’ wb‡q MwVZ 

2. Dcv½xq K¼vj: ‡gvU 126wU Aw_ wb‡q MwVZ 

❖ K¼vjZ‡š¿i Dcv`vb : 

1. Aw¯’ 

2. ‡Kvgj ‡Kvgjvw¯’ ev ZiæYvw¯’ 

3. wjMv‡g›U : GKwU Aw¯’‡K Ab¨ GKwU Aw¯’i mv‡_ ‡Rvov jvMvq| 

4. ‡UbWb : ‡cwk I Aw¯’i g‡a¨ ms‡hvM ’̄vcb K‡i| 

A¶xq K¼vj 

A¶xq K¼vj wZbwU fv‡M wef³| h_v- K‡ivwU (29wU), ‡giæ`Ð 

(26wU), e¶wcÄi (25wU)| 

K‡ivwU t K‡ivwU wZbwU ‡kÖwY‡Z wef³| h_v- 

1. K‡ivwUKv : K‡ivwUKv 6 ai‡bi ‡gvU 8 wU Aw¯’ wb‡q MwVZ| h_v-  

i) c¨vivBUvj (2wU),  

ii) ‡U‡¤úvivj (2wU),  

iii) d«›Uvj  

iv) G_g‡qW  

v) Aw·wcUvj 

vi) ‡¯úb‡qW 

2. gyLgÐjxq Aw¯’: ‡gvU 8 ai‡bi 14wU Awg wj‡k MwVZ| h_v- 

i) g¨vw·jv (2 Uv)  

ii) j¨vwµgvj (2 Uv) 

iii) c¨v‡jUvBb (2Uv)  

iv) RvB‡Mvg¨vwUK(2Uv) 

v) g¨vwÛej  

vi) b¨vmvj (2 Uv) 

vii) Bbwdwiqi b¨vmvj (2Uv)  

viii) ‡fvgvi 

3. KY©vw¯’: 2Uv g¨vwjqvm (nvZzwoi g‡Zv), 2Uv BbKvm (‡bnvB Gi 

g‡Zv 2Uv ‡÷wcm (‡Nvovi wR‡bi cv`vwbi g‡Zv)| GQvovI 

nvBA‡qW bv‡g GKwU Aw¯’ we`¨gvb K‡ivwU‡Z| 

❖ ‡giæ`šÍ: K‡kiæKv ‡giæ`‡Ði cÖ‡Z¨KwU Aw¯’LÐ‡K K‡kiæKv e‡j| 

K‡kiæKv‡Z UªvÝfvm©, AvwU©Kzjvi, ¯úvBbvm cÖ‡mm we`¨gvb| 

 K‡kiæKvi cÖKvi‡f` - 

1. mvifvBKvj/MÖxev‡`kxq- 7wU 

2. ‡dvivwmK/e¶‡`kxq - 12 wU 

3. jv¤^vi/KvwU‡`kxq m¨vKvj/ ‡kÖvwb‡`kxq- 1 Uv (5wU wg‡j) 

4. Kw°wRqvj/cy”Q‡`kxq- 1 Uv (5wU wg‡j ) 

➢ wkï Ae¯’vq 33wU AwbqZ Aw¯’LÛ _vK‡jI cwiYZ Ae¯’vq ‡gvU 

26wU K‡kiæKv we`¨gvb| 

➢ e¶wcÄi : 1 wU ÷vb©vg I 12 ‡Rvov cïiv wg‡j ‡gvU 25wU Aw¯’ 

wb‡q e¶wcÄi MwVZ| 

✓ ÷vb©v‡g wRd‡qW cÖ‡mm _v‡K| 
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✓ 1g 7 ‡Rvov cï©Kv‡K cÖK…Z, (8g, 9g I 10g) †Rvov 

cï©Kv‡K AcÖK…Z Ges 11 I 12Zg ‡Rvov cï©Kv‡iv fvmgvb 

cï©Kv e‡j| 

Dcv½xq K¼vj 

Dcv½xq Kvj 2 fv‡M wef³| h_v - EaŸ©v½ I wbgœv½| GLv‡b ‡gvU 64 

wU Aw¯’ Av‡Q| 

❖ EaŸ©½t G‡Z i‡q‡Q e¶ Aw¯’ Pµ I EaŸ©evû 

❖ e¶- Aw¯’Pµt 1 ‡Rvov K¬¨vwfKj I GK‡Rvov ¯‹¨vcyjv wb‡q MwVZ| 

✓ K¬¨vwfKj ‡`L‡Z BUvwjK f Gi g‡Zv evKv Aw¯’| 

✓ ¯‹¨vcyjv Pvcv I wÎ‡Kvbv Aw¯’| ̄ ‹¨vcyjv‡Z wMøb‡qW MnŸi _v‡K| 

Avi wMøb‡qW MnŸ‡i wnD‡giv‡mi g¯ÍK AvUKv‡bv _v‡K| 

❖ EaŸ©evû: 

1. wnD‡givm : wUDevK©‡ji wb‡P ‡h miæ Ask ‡_‡K wnD‡giv‡mi 

g~j‡`n MwVZ nq Zv‡K mvwR©Kvj MÖxev e‡j|  

2. ‡iwWqvm Avjbv 

3. Kvc©vj Aw¯’t 8wU Kvc©vj Aw¯’ Av‡Q| I 

4. ‡gUvKvc©vj : 5 wU Awm Av‡Q| 

5. d¨vjv‡Ämt Av½y‡ji Aw¯’| 

❖ wbgœv½t ‡kÖvwY Aw¯’Pµ I `yB-cv wb‡q MwVZ| 

➢ ‡kÖvwY Aw¯’Pµt Bwjqvg, BwÛqvg I wcDwem wb‡q MwVZ| 

➢ wbgœevû ev cv : 

1. wdgvi: gvbe‡`‡n me‡P‡q `xN© Aw¯’ wdgv‡i cÖv‡šÍ wÎ‡KvbvKvi 

c¨v‡Ujv _v‡K| 

2. wPwiqv-wdeyjvt wdeyjv `xN©-e„wói g‡Zv| 

3. Uvm©vj Aw¯’ : 7 ai‡bi| 

4. ‡gUvUvm©vj : 5 ai‡bi| 

5. d¨vjv‡Äm 

Aw¯’ 

Aw¯’ `yB iKg| h_v- 

1. wb‡iU| 

2. ¯úwÄ Aw¯’| 

1) wb‡iU Aw¯’ : gvbe‡`‡ni K¼vjZ‡š¿i ‡gvU IR‡bi 80%, wb‡iU 

Aw¯’| Aw¯’i  †K›`ª¯’‡j ‡h MnŸi _v‡K Zvi bvg g¾v MnŸi| 

2) ¯úwÄ Aw¯’t G‡`i MVb ‡gŠPv‡Ki g‡Zv Aw¯’i Avevi‡bi bvg 

‡cwiAw÷«qvg| wkï‡`i mKj Aw¯’ ¯úwÄ cÖK…wZi| 

ZiæYvw¯’ 

GLv‡b _vKv Zš‘‡`i g‡a¨ cÖavb ‡Kvjv‡Rb Zš‘| 

 ZiæYvw ’̄i cÖKvi‡f`: 

1. ¯^”Q ev nvqvwjb: mKj ‡giæ`Ðx cÖvYxi åƒbxq K¼vj Aw¯’ mwÜ¯’j, 

k¦vmbvwj, bvwmKv, KY©Kzni Gme ¯’v‡b GB Ziæbvw¯’ cvIqv hvq| 

2. w¯’wZ¯’vcK: Aci bvg cxZ Zš‘gq| ewntKY©© ev cxbv, GwcMøwUm, 

BD‡÷wkqvb bvjx cÖf…wZ As‡k GB Ziæbvw¯’ cvIqv hvq| 

3. ‡k¦Z-Zš‘gq: ‡UbWb, wjMv‡g›U, `ywU K‡kiæKvi ga¨eZ©x ¯’v‡b 

cvIqv hvq| 

4. Pzbgq ev K¨vjwmdvBW t wnD‡givm I wdgv‡ii g¯Í‡K cvIqv hvq| 

‡cwkwUmy¨ 

‡cwk‡Kvl‡K gv‡qvmvBU ev gv‡qveøv÷ e‡j| 

MVb Abyhvqx ‡cwkwUmy¨ `yB cÖKvi| h_v- 

1) Am¤ú~Y© ev Hw”QK ‡cwk : Gme ‡cwki ms‡KvPb-cÖmviY ¶gZv ̀ ªæZ 

I kw³kvjx Z‡e ¯^Ztù~Z© I Q‡›`ve× bq Guiv mn‡R Aemv`MÖ¯’ 

nq| G‡K ‰iwLK ‡cwk I e‡j 

2) A‰bw”QK ev gm„b ‡cwk : Gme ‡cwki ms‡KvPb-cÖmvib ¶vZv gš’i 

I `xN©¯’vqx Z‡e ¯^Ztù~Z© Giv mn‡R K¬všÍ nq bv| 

wjfvi 

wjfvi 4wU Ask wb‡q MwVZ| h_v- 

1. wjfvi-evû: nvo 

2. wcfU 

3. cÖ‡Póv 

4. fvi 

➢ wjfv‡ii cÖKvi‡f` : wjfvi 3 iKg| h_v- 

1. cÖ_g ‡kÖwbi wjfvi : KvwP| Aí e‡j ‡ewk dj cvIqv hvq| 

2. wØZxq ‡kÖwYi wjfvi : ‡VjvMvwo Dc‡i Zz‡j aiv mnR|  

3. Z…Zxq ‡kÖwbi wjfvi : bL KvUvi hš¿| `ªæZMwZi mÂvjb 

Aw¯’f½ ev nvo fv½v 

✓ Aw¯’f‡½i Av‡iK bvg e× Aw¯’f½| 

✓ nvofv½v RwUj ev Pvcv, ‡hŠwMK ev Db¥y³, mvaviY ev e× GB 

wZbiKg n‡Z cv‡i| 

 mwÜi AvNvZ I cÖv_wgK wPwKrmvt 

G‡¶‡Î Aw¯’i ¯’vbP¨ywZ Ges gPKv‡bv Ae¯’v n‡Z cv‡i| 

✓ nvUyi mvg‡b _vKv wjMv‡g›U wQ‡o ‡M‡j me‡P‡k ¶wZKi gPKv‡bv 

N‡U| 

✓ G‡¶‡Î cÖv_wgK wPwKrmv n‡jv - wekÖvg + eid + ¶Z clean Kiv 

Ges D”PZvq cv ivLv| GKK_vq RICE e‡j| 

  

Aa¨vq: cÖvYxi wewfbœZv I †kÖwYweb¨vm 

 cÖvYxi wewfbœZv I ‡kÖwYweb¨vm 

 cÖvYxi †kÖwYweb¨v‡mi wfwË 

 cÖvYxRM‡Zi †kÖwYweb¨vm 

 bb-KWvU© cÖvYxi †kÖwYweb¨vm 

 KWvU© cÖvYxi †kÖwYweb¨vm 

cÖvYxi wewfbœZv I cÖvwY‰ewPÎ¨ 

 cÖvwY‰ewP‡Î¨i cÖKvi‡f`: 3 cÖKvi 

K) wRbMZ ‰ewPÎ¨t wRbMZ mvaviY MVb ev ‡KvW Gi Kvi‡Y 

AšÍtcÖRvwZK ‰ewPÎ¨ ‡`Lv hvq| 

L) cÖRvwZ ‰ewPÎt Rxe‰ewP‡Î¨i ‡gŠwjK avc ‡h AÂ‡j cÖvYxi ‰ewPÎ 

‡ewk ‡m AÂj‡K Rxe ‰ewP‡Î¨i nU¯úU e‡j| 

M) ev¯‘Zvwš¿K ‰ewPÎ¨t ev¯‘Z‡š¿ kw³cÖevn I cywôP‡µi gva¨‡g ‡h 

‰ewPÎ¨Zv| 

✓ wMÖK `vk©wbK A¨vwi÷Uj cÖvbxwe`¨vi RbK 

✓ ‡giæ`Ðx cÖvYx‡`i Emamia Ges A‡giæ`Ðx‡`i Anaima 

bvgKiY K‡ib 

✓ Enamia ‡K cÖRbb Gi Dci wfwË K‡i wW¤^R I RivqyR fvM 

K‡ib| 

cÖvYxi ‡kÖwbweb¨v‡mi wfwË 

 ‡`‡ni AvKvi: 

K) Avbywe¶bxK: gv‡Qi dzjKvi ‡cÖvwU÷vb RxevYy Trichodina 

anabasi. 

L) e„nËi cÖvYxt wMwbwcM cavia poreellus . 
 msMVb gvÎvt 

1) ‡Kvlxqt cwi‡div 

2) ‡Kvl - wUmy¨: wbWvwiqv 

3) wUmy¨-A½: cøvwU‡njwgbw_m, Pÿzwe›`y, ‡cÖv‡evwmm, Rbbvmv| 
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4) A½-Zš¿: ‡bgv‡UvWv ‡_‡K c‡ii me 

 me©cÖ_g Avwef©~Z n‡q‡Q  wbgvivwUqvb bvgK mvgyw`ªK cÖvwY‡Mvôx‡Z| 

 Rxebc×wZt 

K) gy³Rxex : KeyZi (Columba livia) 

L) ciRxext hK…Z K…wg (Fasciola hepatica) 

 wK¬‡fR I åƒYxq weKvk:  

✓ GK‡Kvlx RvB‡MvU gvB‡Uvwmm Gi gva¨‡g eû‡Kvlx åæY m„wó K‡i 

hv wK¬‡fR| 

✓ Kzmy‡gi cwigv‡bi wfwË‡Z 2 cÖKvi| h_v- 1) ‡n‡jveøvw÷K, 2) 

‡g‡iveøvw÷K 

✓ H ‡h cÖv‡šÍ Kzmyg _v‡K Zv‡K ‡fwRUvj ‡cvj Ges ‡h cÖv‡šÍ wbDwK¬qvm 

_v‡K Zv‡K A¨vwb‡gj ‡cvj e‡j| 

✓ wK¬‡fR 2 cÖKvi| h_v- 1) Awbw`©ó, 2) wbw ©̀ó 

✓ wefvRb Z‡ji Dci wfwË K‡it 

✓ Aixq wK¬‡fRt Arthropoda 

✓ wØcvk¦©xq wK¬‡fRt Chordata 

✓ mwcj© wK¬‡fRt Annelida I Mullusca 
 åƒY¯Íit 

eøv‡÷vwgqvi→wb‡iU giæjv→dvcv eøv÷yjv→2/3 Í̄ix M¨v÷yjv 

K) wØ¯Íixt G‡±vWvg© I G‡ÛvWvg© I gv‡S A‡Kvlxq ‡g‡mvwMqv _v‡K| 

wbWvwiqv- 

L) wÎ¯Íixt G‡±vWvm©, G‡ÛvWvg© I ‡g‡mvWvg© _v‡K| 

platy helminthes ‡_‡K chordata ch©šÍ  

‡`n MnŸi wm‡jvg| 

 cÖwZmvg¨t 

K) ‡Mvjxqt Volvox, Radiolaria, Heliozoa, ‡cÖvwU÷vb Rx‡e  

L) Aixqt nvBW«v, ‡Rwjwdk, mx A¨vwbgb  

M) wØAixqt wU‡bv‡dviv, ceoloplana  

N) wØcvk¦©xqt cÖRvcwZ, e¨vO, gvbyl 

O) AcÖwZmvg¨: cÂ, Av‡cj kvgyK 

 LÛvqb/‡gUv‡gwiRgt 

✓ cÖwZwU LÛKv‡K e‡j ‡gUvwgqvi 

K) mg LÛvqbt ‡K‡Pvi LÛvqb 

L) Amg LÛvqbt cZ‡½i LÛvqb 

 AÂjvqb/U¨vMgvUvB‡Rkbt 

✓ cÖwZwU AÂj‡K e‡j U¨vMgvUv Arthopoda ‡Z nq| 

 Dcv½ 

1) Arthopoda → A¨v‡›Ubv I ÷vBj 

2) Mollusca → ‡cvwWqv 

3) gv‡Q →cvLbv 

4) cZ½ I cvwL‡Z→Wvbv 

5) ‡giæ`Ðx→c` 

 cÖvwšÍKZvt 5 ai‡bi: m¤§yL, cðvr, c„ôxq, A¼xq, cvk¦©xq 

 Zjt 3 cÖKvi:  K) ga¨‡iLxq   L) m¤§yL  M) AbycÖ_ Zj 

 wm‡jvg 

✓ ‡g‡mvWvg© ‡_‡K m„ó, ‡cwi‡Uvwbqvg c`©v Øviv Ave„Z|  

K) A¨vwm‡jv‡gUt mvwÄ c¨v‡ibKvBgv ‡Kv‡l c~Y© bjKWvUv 1,2,3 c‡e©i 

cÖvYx| cwi‡div, wbWvwiqv, cøvwU‡nj‡gb w_m I wU‡bv‡dviv| 

L)  my¨‡Wvwm‡jv‡gUt Nematoda, Roti fera, Kinorhyncha :  

M) BDwm‡jv‡gUt cÖK…Z wm‡jv‡gU evwK me ce© nvB‡W«v÷¨vwUK K¨Kvj 

wnmv‡e KvR K‡i 

 msenbZš¿t 

✓ cwi‡div → bvwjZš¿ 

✓ GKvB‡bvWvigvUv → cvwb msenbZš¿ 

✓ e× i³ msenb Zš¿ → Annelida I chordata 

✓ gy³ i³ msenb Zš¿ → Anthonopoda I Mollusca 

 K¼vjt 2 cÖKvi: ewntK¼vj I AšÍtK¼vj 

✓ Av‡_«©v‡cvWt KvBwUbvm ‡cøU 

✓ gjvKvt K¨vj‡Kwiqvm ‡LvjK  

✓ cwi‡divt w¯úwKDj 

✓ GKvB‡bvWvg©vt K¨vj‡Kwiqvm ‡cøU  

✓ ‡giæ`Ðxt wks, bL, cvjK, AvBk 

✓ A‡giæ`Ðxt AšÍtK¼vj, Aw¯’, Ziæbvw ’̄ 

 b‡UvKW© 

K) bbK‡W©U: ‡`‡n b‡UvKW© _v‡K bv 

L)  K‡W©Ut ‡`‡n b‡UvKW© _v‡K| chordata hv‡K wZbwU fv‡M fvM 

Kiv nq| 

1) BD‡ivKW©vUv  

2) ‡mdv‡jvKW ©vUv 

3) fvwU©eªvU©v 

 ‡cŠwóKbvwjt 

K) c¨viv‡Rvqvt ‡cŠwóKbvwj _v‡K bv| cwi‡div 

L)  G›Uv‡iv‡Rvqvt ‡cŠwóKbvwj _v‡K| eridania ‡_‡K Chordata 

mKj cÖvYx| 

 cÖvwYRM‡Zi ‡kÖwYweb¨vmt 

✓ ‡n‡Kj 2 fv‡M fvM K‡ibt ‡cÖv‡Uv‡Rvqv I ‡gUv‡Rvqv| 

✓ R.H. ûB‡UKvi 5wU ‡kÖwbwefvMt 

• Monera, Protista , Fungi mKj QÎvK, Plantae, 

Animalia 

✓ cÖvwYRMZ ‡K 33 wU c‡e© fvM Kiv nq| 

 ‰ewkó¨  

Avw`‡Kvl cÖK…Z‡Kvl 

wbDwK¬qvm→wbDwK¬qvm AMwVZ→wbDwK¬qvm myMwVZ 

DNA→DNAe„ËvKvi, 1wU G‡Z ‡Kv‡bv wn‡÷vb ‡cÖvwUb _v‡K 

bv→DNA m~ÎvKvi, GKvwaK, wn‡÷vb ‡cÖvwUb _v‡K| 

 

 

 ‡kÖwYweb¨v‡mi bxwZ: 

1) ‡kÖwYe×MZ ‰ewkó¨t 

✓ U¨v·b ‡kÖwYe×MZ GKK 

2) kbv³Kib 

3) K¨vUvMwiKibt 

✓ RxeRM‡Zi ‡kÖwYweb¨v‡m e¨eüZ wewfbœ avc hv GKwU Dci 

Av‡iKwU web¨¯Í Kiv n‡q‡Q, G¸‡jv‡K GK‡Î nvqviwK © e‡j| 

✓ ‡kÖwYweb¨v‡mi avc n‡”Q 7wU: kingdom, phylum, class, 

order, Family, Genus I species. 

✓ Species (cÖRvwZ)t‡kÖwYweb¨v‡mi g~jwfwË n‡”Q cÖRvwZ| 

✓ phylum (ce©) : ‡kÖwYweb¨v‡mi m‡eŸ©v”P ¯Íi| 

✓ Kingdom (ivR¨): ‡kÖwbweb¨v‡mi mve©Rbxb ¯Íi| 
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✓ Simpon 21wU K¨vUvMwi wb‡q ci nvqvivwK cÖeZ©b K‡ib| 

 bvgKibt 2 cÖKvi 

1) wØc` bvgKiY : MY I cÖRvwZ _v‡K ‰eÁvwbK bvg ejv nq| 

✓ K¨v‡ivjvm wjwbqvm wØc` bvgKiY K‡ib 

2) wÎc` bvgKiYt DccÖRvwZ wnmv‡e MY¨ Kiv nq৷ 

✓ Schegel wÎc` bvgKiY K‡ib bxjb‡` PoB cvwLi ‰eÁvwbK bvg 

Passer domestniews niloticus. 
 wØc` bvgKi‡Yi wbqgvewjt 

 ICZN 

✓ cÖvYxi ‰eÁvwbK bv‡gi Mb I cÖRvwZ As‡ki bvg GKB n‡Z cv‡i 

G AK_v‡K U‡Uvwbg e‡j| 

✓ Catla Catla, 

✓ ‡h cÖvbx‡K bgybv wnmv‡e e¨envi Kiv nq Zv‡K UvBc ‡¯úwm‡gb 

e‡j| 

✓ ‰eÁv 2 ev Z‡ZvwaK U¨v·vi ‰eÁvwbK bv‡gi evbvb ‡mg n‡j ‡m 

bvg¸‡jv‡K ‡nv‡gvwbg ev mgbvg e‡j| 

 cÖvwYRM‡Zi ‡kÖwbweb¨vmt 

✓ cÖavb ce©t 9 wU →8wU 'bbKW©vUv, 1wU KW©vUv 

✓ ‡MŠb ce©t 24 wU 

bbKW©vUv cÖvYxi ‡kÖwbweb¨vmt 

✓ b‡UvKW©, dzjKv eÜ, cvqy ‡jW _v‡K bv|  

✓ mœvqyi¾y MÖwš’hy³, A¼xq I wb‡iU| 

✓ i³msenb ü`h‡š¿i Ae¯’vb c„ô‡`‡k|  

✓ i³msenb ‡ncvwUK ‡cvU©vjZš¿ Abycw¯’Z| 

✓ Z¡K ‡_‡K ‡Pv‡Li D™¢e N‡U| 

cwi‡div: 

✓ wQ ª̀vj cÖvbx/cÂ cÖvbx 

✓ AwaKvsk mvgyw`ªK ‡Kej Spongilidae ‡Mv‡Îi wgVvcv 

‰ewkó¨t A‡bK ¯úÄ 

✓ A→Aw÷«qv + wQ ª̀hy³, cv Lv`¨ O2 I ïµvby cÖ‡ek K‡i 

AmK¨yjvg→ eo cÖvwšÍK wQ`ª 

✓ ‡b→ bvwjZš¿t cvwb cÖev‡ni Rb¨ wbðj: 

✓ K→ ‡Kvqv‡bv mvBU → d¬v‡Rjv ‡Kv‡l cwi‡ewôZ 

✓ úÄ→mv‡Ävwmjt cÖk¯Í MnŸi 

✓ w¯úwKDjt Pybgq ÿz ª̀ KvUv (cwÄb) 

✓ jvf©vt A¨vwdeøv÷yjv I c¨v‡ibKvBgyjv 

✓ D`vniY: ¯úÄ 

wbWvwiqv 

✓ mgy‡`ªi dzj/iZœfvÛvi/Rain Forest  

✓ mvgyw`ªK cÖRvwZi 25% Rxe 

‰ewkó¨t 2q Aa¨vq 

✓ jvf©v cøvbyjv 

✓ D`vniY: nvBWªv, †Rwjwdm| 

cøvwU‡nj‡gbw_mt 

✓ P¨vÞv K…wg/mijZg 1g wÎ¯Íix cÖvbx 

‰ewkó¨t 

✓ ‡`nZ¡K wmwjqvhy³ GwcWvwg©m ev wKDwUKj Ave„Z c¨v‡ibKvBgv 

‡hvRK wUmy¨-_v‡K 

✓ ‡PvlK _v‡K, ‡cÖvMwUf _v‡K 

✓ ‡iPbbvwj I wkLv ‡Kvl (flame cell MwVZ i³ msenb I 

k¦mbZš¿ Abycw¯’Z 

✓ G DfwjLv, jvf©v _v‡K, ‡iwWqv, mviKvwiqv, ‡cv‡ivwm÷ I 

wmw÷mviKvm| 

 ‡bgv‡UvWv/‡bgv‡_jwgb‡_mt 

✓ ‡MvjK…wg/myZv K…wg 

✓ Bjvw÷b wbwg©Z A‡Kvlxq I wKDwUKj w`‡q Ave„Z 

 ‰ewkó¨t 

✓ b‡ji ‡fZi bj (tube within a tube). 

✓ ‡hŠb wØiæcZv ‡`Lv hvq| 

✓ jvfvt i¨vewWdg© ev gvB‡µvdvB‡jwiqv 

✓ D`vniY: †MvjK…wg, †Kv‡PvK…wg| 

 gjv¯‹v/K‡¤^vR cÖvYxt 

✓ 2q e„nËg ce© 

✓ wSbyK, kvgyK, A‡±vcvm, ‡mwcqv, jvj‡Mv 

 ‰ewkó¨t 

✓ big, gvsmj, g¨v›Uj bvgK Pzbgq ‡LvjK MwVZ nq| 

✓ ‡`nMnŸi wn‡gvwmj 

✓ i³ wn‡gvmvqvwbb, A¨vwg‡ivmvBK 

✓ jvf©vt U«‡Kv‡dvi / ‡fwjRvi /MøwPwWqvg 

 A¨vwbwjWv / A½yixgvjt 

 ‰ewkó¨t 

✓ wKDwUKj _v‡K 

✓ Pjb A½ KvBwUbgq wmwU ev ‡ckj c¨viv‡cvwWqv 

✓ ‡iPb A½t ‡bwd«wWqv _v‡K ‡mM‡g›Uvj AM©vb e‡j 

✓ jvf©vt ‡U«v‡Kv‡dvi 

 Av‡_©v‡cvWv / mwÜc`x cÖvYxt 

✓ e„nËg ce© 

‰ewkó¨t  

 g¯Í‡K GK‡Rvov G‡›Ubv I GK‡Rvov cyÄvwÿ _v‡K| 

  †cvw÷KZš¿ m¤ú~Y©| 

  i³msenbZš¿ Ab¥y³ 

  cÖavb †iPb A½ g¨vj‡cwRqvb bvwjKv 

 GKvB‡bvWvigvUv / KÈKZ¡K cÖvYxt 

✓ Pybgq AšÍtK¼vwjK ‡cøU _v‡K| 

 ‰ewkó¨t 

✓ cÂ Aixq cÖwZmg 

✓ ewntK¼vjt KÈKgq, cvBb I ‡cwWwmjvwi 

✓ ‡gŠwLK I we‡gŠwLK Z‡j web¨¯Í, 5wU A¨v¤úyjvKvj Lv` Dcw¯’Z 

✓ cvwb msenb Zš¿ i‡q‡Q, wUDe wdU G‡`i Pjb Amv 

✓ wngvj I ‡cwiwngvjZš¿ msenbZ‡š¿i KvR K‡i 

✓ mKj mvgyw`ªK jvf©vt AwiKzjvwiqv, AwdDwKUvm wKsev 

GKvB‡bvwKUvm 

 KW©vUvt 

✓ `ÐvKvi I w¯’wZ¯’vcK b‡UvKW© Ges c„ôxq I dvcv mœvqyi¾y _v‡K| 

 ‰ewkó¨t 

✓ dzjKv iÜ we‡jvc N‡U 

✓ G‡Ûv÷vBj cðvr _vBi‡qW MÖwš’‡Z iæcvšÍwiZ nq 

✓ ‡ncvwUK ‡cvU©vj Zš¿ Av‡Q 

Chordata c‡ii ‡kÖwbweb¨vm 

KW©vUvi Dcce©t 
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1) BD‡ivKW©vUvt  

✓ GwU‡K wUDwb‡KUv e‡j| 

✓ mvMi ‡dvqviv| 

✓ mvBdb w`‡q m‡Rv‡i cvwb DrmvwiZ nq| 

✓ ‡`n wUDwbwmb wbwg©Z Avei‡Y Ave„Z| 

✓ cÖZxc iæcvšÍi e‡j _v‡K| 

‰ewkó¨t 

✓ M¨vswjIb _v‡K| 

✓ jvf©vt U¨vWcvj| 

✓ wZbwU ‡kÖwb‡Z fvM Kiv nq| 

A¨vwmwWqvwmqvt 

✓ mgy‡`ªi ‡dvqviv, bjvKvi cÖea©b enb K‡i| 

✓ AmsL¨ dzjKv eÜ Aew¯’Z| 

_¨vwjqvwmqvt 

✓ ‡`n wccvK…wZ, ‡cwk eÜbx we`¨gvb| 

jvfvwmqvt 

✓ evOvwP m „̀k jvOv _v‡K 

✓ mvBdb Abycw¯’Z 

2) ‡mdv‡jvKW©vUvt 

✓ fjøvKvi ev ejøgvKvi cÖvbx  

‰ewkó¨t 

✓ Iivj wmwi I Iivj ûW _v‡K 

✓ dzjKv A¨vw÷«qv‡m Db¥y³ 

✓ ‡`‡ni 2 cv‡k gv‡qv‡Uvm ‡cwk _v‡K 

3) fvwU©eªvUvt 

✓ Aci bvg ‡KwbqvUv 

‰ewkó¨t 

✓ ‡giæ`Ð _v‡K, c„ôxq dvucv mœvqyi¾y gw¯Í®‹ I mylygœv KvÛ MVb K‡i| 

✓ Mjwe‡ji cv‡k 5-15 ‡Rvov dzjKv eÜ _v‡K 

✓ ‡cwkeûj ü`wcÐ 

Dcce© 2wUt 

K) Cycolstomata: 

✓ 5-15 ‡nv ‡Rvov dzjKv eÜ hy³ 

✓ grm‡Mvôx : 2wU Myxini I petromyzontida. 

L) Myxini: 
✓ n¨vMwdk bv‡g cwiwPZ|  

✓ evBb gv‡Qi g‡Zv/ ¯øvBg Cj e‡j| 

‰ewkó¨t 

✓ Pvi ‡Rvov Kwl©Kv Aew¯’Z G 5-15 ‡Rvov dzjKviÜ _v‡K 

Petromyzontida: 

✓ j¨vg‡cÖ ejv nq 

✓ jvf©v A¨v‡gvwmU 

‰ewkó¨t 

✓ 07 ‡Rvov dzjKv i‡q‡Q 

✓ Gnathostomata : Gi 7wU ÷c ‡kÖwb _v‡K| 

✓ Chondriethyes: Ziæbvw ’̄gq gvQ 

‰ewkó¨t 

1) AvBk cøvK‡qW 

2) 5-7 ‡Rvov dzjKv iÜ 

3) cy”Q cvLbv - ‡nUv‡iv mvKvj 

4) cwicvKZš¿ Zv AvK…wZi 

5) AÜtwb‡lK N‡U 

2| Actinopterygii : Aw¯’gq gvQ / iwk¥gq cvLbv gvQ 

‰ewkó¨t 

✓ AvuBk t mvBK¬‡qW ev wUb‡qW 

✓ 4 ‡Rvov dzjKvi 

✓ cy”Q cvLbv ‡nv‡gv mvKvj 

3| Sarcopterygii: cÖvPxb Aw¯’gq gvQ  

✓ jvswdk I wmjvKvB bv‡gi 2 cÖRvwZ 

‰ewkó¨t 

✓ ‡`n M¨vb‡qW ai‡bi AvuBk _v‡K 

✓ wcÛvKvi hyM¥ cvLbv we`¨gvb 

✓ ‡jR WvBwdBmvKvj 

4| Amphibia: DrPi 

✓ PZy®ú`x cÖvbx, G‡±v_vwg©K 

✓ ü`wcÐ 3 cÖ‡Kvó : 2wU Awj` I 1wU ‡fw›UKj 

✓ ewntwb‡lK N‡U| 

5|  Reptilia: mixm„c 

✓ ‡g‡mv‡RvwqK hyM‡K ejv nq mixm„‡ci hyM  

✓ ü`wcÛ Am¤ú~b© 4 cÖ‡Kvô e¨wZµg Kzwgi 

✓ Aw·wcUvj KÛvBj w`‡q ‡giæ`‡Ði mv‡_ hy³ 

✓ 4wU ewntåybxq wSwjø _v‡K 

6| Aves cvwL 

→ evqyMnŸi c~b© I nvjKv 

→ k¦mbh‡š¿ kã m„wóKvix wmwi®‹vm _v‡K 

→ m‡gvò ‡kvwbZ ev G‡Ûv_vwg©K 

7| Mammalia: ¯Íb¨cvqx 

✓ Wvqvd«vg i‡q‡Q| 

✓ i³ msenb wØ-Pµxq msenb A_¨©vr wm‡÷wgK I cvj‡gvbvwi Pµ| 

✓ ü`wcÐ 4wU fv‡M wef³ 

✓ ‡kÖwbweb¨vm: cÖRbb cÖK…wZi Dci wfwË K‡i 

1. proto theina:  

✓ `ya DrmvwiZ nq Ges beRvZK Zv ‡jvg Py‡l cvb K‡i g‡bvwU«g 

_v‡K 

✓ A÷«wjqv I wbDwMwb ‡Z cvIqv hvq| 

2. Metatheria ev gvm©ywcqvj 

✓ mij ai‡bi Agivwewkó 

✓ ¯¿x cÖvYx‡Z gvimywcqvg 'bvgK _wj _v‡K 

✓ 2wU Rivqy I 2wU ‡hŠwb _v‡K 

3. Euthenia (cÖK…Z Agivai) 

✓ cÖK…Z ai‡bi Agivwewkó 

✓ ‡hvbx 1wU, ïµvkq mvaviYZ ‡dvUvj _wj‡Z Ae¯’vb K‡i| 

 

Aa¨vq cÖvYxi cwiwPwZ 

 

 iæB gvQ 

 iæB gvQ 

 iæB gv‡Qi MVb 

 i³ msenYZš¿ 

 k̂mbZš¿ I evqy_wj 
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 cÖRbb 

iæB gvQ 

• Aci bvg : iwnZ, ivD, Migv, bIwm| 

 ¯^fve: 

• cQ‡›`i Avnvi cø¨vsKUb Rxe| 

•  †WmwgW, dvB‡Uvd¬v‡R‡jU, ˆkevj †iby MÖnY K‡i| 

• 14°C Kg ZvcgvÎvq euvP‡Z cv‡I bv| 

• Dw™¢` cø¨vsKUb ev dvB‡Uvcø¨vsKUb- chorella, Navicula. 

• cÖwYcø¨vsKUb ev RyIcø¨vsKUb- Daohina, Paramccium. 

iæB gv‡Qi evwn¨K MVb 

• Aw¯’gq gvQ, AvK…wZ: w÷ªgjvBÛ| 

• wZbwU Ask: 

 gv_v: 

► AuvBkwenxb, †nKvÐ I †jR wgDKvmgq mvBK¬‡qW AuvBk _v‡K| 

► Kvb‡Kvi wb‡P eªvw¯‹I‡÷Mvj c`©v hy³ _v‡K| 

 †`nKvÐ: 

► cvk^©‡iKv A‡½ ms‡e`x‡Kvl cvwbi Zi½‡_‡K cvwbi ¸Yv¸b msµvšÍ 

ivmvqwbK ms‡e` MÖnY K‡i| 

 cvLbv: 

► gv‡Qi Pjbv½|  

► AšÍtK¼vj‡K cvLbv iwk¥ e‡j| 

► cuvP ai‡ib cvLbv _v‡K| 

► hyM¥ cvLbv: 16-17wU cvLbv-iwk¥hy³ Mfxi †_‡K Dc‡i D‡V‡Q|  

 †kÖwY cvLbv:  9wU cvLbv iwk¥hy³| 

► AhyM¥ cvLbv: 

c„ô-cvLbv: 15-16wU cvLbv-iwk¥hy³| 

cvqy cvLbv: 17wU 

cy”Q cvLbv: 19wU hv cÖavb Pjb A½|  

  †jR: 

► AuvBk Pzb I †Kvjv‡Rb Zš‘ w`‡q MwVZ| 

► AuvBk Gi †K›`ª‡K †dvKvm ev wbDwK¬qvm e‡j| 

► AuvBk Gi Pviw`‡Ki †iLv- mviKzwj| 

► mviKzwj‡Z ¯úó I †gvUv †iLv‡K evwl©K e„w× †iLv ev A¨vbywj e‡j| 

eqm wbY©q Kiv hvq| emšÍKv‡j I MÖx®§Kv‡j AwaK e„w× nq| 

► G‡ÿ‡Î KvR‡K Ô‡iWvBÕ e‡j| 

i³ msenbZš¿ 

• GK eZ©bxi i³ msenb| 

• wZbwU  Dcv`vb wb‡q MwVZ| i³, ü`wcÐ I i³bvwj| 

 i³ 

• i³im I i³KwYKv (RBC I WBC) 

• WBC A¨vwge‡qW wbDwK¬qvm hy³| 

 ü`wcÐ 

• †cwiKvwW©qvj MnŸi I †cwiKvwW©qvg AveiY| 

• `yB cÖ‡Kvô: Awj›` I wbjq I DccÖ‡Kvó mvBbvm †f‡bvmvm| 

• iæB gv‡Qi ü`wc‡Ð †Kvbvm AvU©vwiImvm †bB| 

 KcvwUKv: 

► mvB‡bv-A¨vwUªqvg  ► A¨vwUªI- †fw›UªKzjvi 

►  †fw›UKz‡jv- evj¦vm 

•  †fbvm nvU© ev wkiv ü`wcÐ ejv nq| 

 KcvwUKv: wZb cÖKvi 

• wkiv, agbx, ˆKwkKRvwjKv 

•  †iwUqv wgivwewjqv I Abycv_ A¨vbv÷v‡gvwmm ai‡bi _v‡K| 

 agbxZš¿: 

• Pvi‡Rvov AvšÍevnx eªvw¼qvj agbx _v‡K| 

• mveK¬vwWqvb agbx: ed I ed P‡µi w`‡K we¯Í…Z| 

• c¨vivBUvj agbx: †`ncÖvPxi i³ mieivn K‡i| 

• †ibvj agbx: e„‡° i³ mieivn K‡i| 

• Bwjqv agbx: †kÖwY cvLbvq| 

• KWvj agbx: †j‡R| 

• wmwWqv‡Kv-‡g‡m‡›UwiK agbx: cvK¯’wj, Aš¿, hK…Z BZ¨vw`| 

 wkivZš¿: 2 fv‡M fvM Kiv hvq: 

1| wm‡÷wgK wkivZš¿ 2| †cvUvj wkivZš¿ 

• †ncvwUK I †ibvj †cvU©vjZš¿ †bB| 

k^mb Zš¿ 

2 ch©vq: (i) ewntk^mb (ii) AšÍk^mb 

• cÖavb  k^mb A½ dzjKv| 

• 5 †Rvov dzjKv wQ ª̀ _v‡K| 

• 4 †Rvov dzjKv _v‡K| 

• cÖ‡Z¨K mvwi wdjv‡g›U‡K †nwgeªv¯‹/‡Wwgeªv¯‹/ Aa©dzjKv e‡j| 

 k^mb †KŠkj: k̂vmMÖnY-k^vmZ¨vM 

 evqy_wj: 

• O2 mvgvb¨ N2 I CO2 _v‡K| 

• Abœbvwji mv‡_ hy³ nq bv †mwU dvB‡mvwK¬÷vm| †hgb: mvBwcÖwbW 

gvQ (iæB, KvZjv, cuywU)| 

• Abœbvwj mv‡_ hy³ _vK‡j †m‡U dvB‡mv‡÷vgvm| 

• jvj e‡Y©I M¨vmMÖwš’ _v‡K| 

• Abœbvwj I evqy_wji gv‡S ms‡hvMKvix bvwj wbDg¨vwUK bvwj/Wv±vm 

wbD‡gwUKvm| 

• evqy_wj O2 Gi Avavi| 

• cÖwZaŸwb m„wó Ki‡Z cv‡i hv †f‡ewiqvb AwmKj w`‡K AšÍtK‡Y© hvq| 

cÖRbb 

 cÖRbb Zš¿: 

•  Rbb FZz‡Z †MvbvW ev Rbb A½ weKvwkZ nq|  

• 1 †Rvov ïµvkq I- ïµvk‡qi †cwi‡Uvwbqv‡g fvR = †g‡mviwKqvg 

• 1 †Rvov wW¤̂vkq – wW¤^vk‡qi †cwi‡Uvwbqv‡gi fvR = †g‡mvi‡fwiqvg| 

• Ryb-RyjvB gv‡mi w`‡K Giv cÖRb‡bi Rb¨ ˆZwi nq| 

• G‡`I AwfcÖqvb †cÖv‡Uv‡gvWªgvm ai‡bi| 

• wWg Qvov I ïµvYy wbtmiY‡K ¯úwbs e‡j| 

• wWg Drcv`‡bi ÿgZv‡K e‡j wdKvwÛU| 

• cvwbi Zjvq Wz‡e hvIqv wWg‡K e‡j- wWgvimvj| 

• cvwbi †f‡m _vKv‡K e‡j- †cjvwRK wWg| 

• RvB‡Mv‡Ui 30-45 wgwb‡Ui ci wK¬‡fR nq| 

nvBWªv 

 Topic 
1| nvBWªvi cwiwPwZ + k^mb 

2| nvBWªvi MVb 

3| Av`k© wb‡WvmvBU 
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4| M¨v‡÷ªvWvwg©m ev AšÍtZ¡K 

5| wm‡j‡›Uib 

6| Lv`¨ MÖnY + cwicvK 

7| Pjb 8| k^mb  9| Rbb 

nvBWªvi cwiwPwZ + ¯^fve 

• Hydra wbWvwiqv ce©fz³ mij Mo‡bi RjR cÖvYx| 

• nvBWªv wW‡cøveøvw÷K ev wØ¯Íix cÖvYx| 

• 1758 mv‡j K¨v‡ivjvm wjwbqvm GUv Avwe®‹vi K‡ib| 

• Aveªvnvg †Uªg‡j nvBWªvi cÖPÐ cybiærcwË ÿgZv Avwe®‹vi K‡ib| 

• mvivwe‡k^ nvBWªvi 40wU cÖRvwZ _vK‡jI evsjv‡`‡k gvÎ 3wU cÖRvwZ 

cvIqv hvq| h_v- 

1| ev`vgx e‡Y©i Hydra oligactis ev fusca 

2| meyR e‡Y©i Hydra viridissisma/ Chlorohydra 

viridissisma 

3| eY©nxb ev njy`-ev`vgx Hydra Vulgaris 

 nvBWªvi evm¯’vb I ¯^fve: Hydra GKwU gy³Rxex cÖvYx| Hydra 

gvsmvkx| nvBWªv †`ncÖvPx‡ii gva¨‡g e¨vcb cÖwµqvq k^mb I †iPb 

m¤úbœ K‡i| 

• B›Uvi‡÷wkqvj †Kv‡li Rb¨ Hydra Gi cybiærcwË ÿgZv cÖPÐ| 

nvBWªvi MVb 

 ewntM©Vb: Hydra Gi †`n wZbwU As‡k wef³| h_v- 

1| nvB‡cv‡÷vg: 

2| †`nKvÐ: †`nKv‡Ði wKQz Ask n‡jv 

K. Kwl©Kv: nvB‡cv‡÷v‡gi †Mvovi w`‡K 6-10wU miæ ms‡KvPbkxj, 

duvcv myZvi g‡Zv Kwl©Kv _v‡K| 

KvR: Avnvi msMÖn, Pjb, AvZ¥iÿv| 

L. gyKzj: A‡hŠb Rbb cÖwµqv| 

M. Rbbv½: nvBWªv‡Z A‡hŠb I †hŠb Dfq RbbB nq| 

3| cv`-PvKwZ 

KvR: Z‡ji mv‡_ †j‡M _vKv, ey`ey` m„wó K‡i fvwm‡q ivLv| MøvBwWs 

ev A¨vge‡qW Pj‡b mvnvh¨ Kiv| 

 nvBWªv wØ-¯Íix cÖvYx| evB‡ii GwcWwg©m, †fZ‡Ii M¨v‡÷ªvWvwg©m 

Ges gvSLv‡b †g‡mvwMœqv bvgK Zij A‡Kvlx †Rwji g‡Zv Ask _v‡K| 

  nvBWªvi AšÍtM©VY: `ywU cÖavb As‡k wef³ h_v- †`ncÖvPxi I 

wm‡j‡›Uib| 

• †`ncÖvPxi: Gi wZbwU cÖavb Ask h_v- 

 GwcWvwg©m: 1| †cwk AveiYx †Kvl  2| B›Uviw÷wkqvj †Kvl 

3| ms‡e`x †Kvl 4| ¯œvqy‡Kvl 5| MÖwš’ †Kvl 

6| Rbb †Kvl 7| wb‡WvmvBU 

 †g‡mvwMøqv: 

 M¨v‡÷vWvwg©m: 1| cywó †Kvl 2| MÖwš’ †Kvl 

3| B›Uviw÷wkqvj †Kvl 4| ms‡e`x †Kvl 5| ¯œvqy †Kvl 

 wb‡WvmvBU: G‡Z †bgv‡Uvwm÷ _v‡K| GKwU MnŸi _v‡K, MnŸiwU 

wnc‡bvUw·b (†dbj + †cÖvwUb) bvgK welv³ im _v‡K| 

KvR: 

K. Hydr-i wkKvi Avmo Kiv I aivi Kv‡R e¨eüZ nq| 

L. Pj‡b mnvqZv K‡i| M. AvZ¥iÿvq e¨eüZ nq 

N. cÖvYx‡K †Kv‡bv e¯‘i AuvK‡o aivi Kv‡R mvnvh¨ K‡i| 

O. wb‡WvmvB‡Ui †kÖwYZvwË¡K ¸iæZ¡ i‡q‡Q| 

 †bgv‡Uvwm÷: GLv‡b 3 mvwi eo KvUvi g‡Zv eve© _vv‡K| 

• 4 ai‡bi †bgv‡Uvwm÷ i‡q‡Q h_v: 

1| w÷‡bvwUj ev †cwbUª¨v›U: GUv e„nËg| GLv‡b wnc‡bvUw·b _v‡K| 

2| fj‡f›U ev †Wm‡gvwbg: 

KvR: e¯‘‡K ev wkevo‡K AuvK‡o a‡i ivL‡Z mvnvh¨ K‡i| 

3| †mc‡Uªvwjb MøywUb¨vb&&U ev n‡jvwUªKvm AvB‡mvivBRv: KvUvhy³| 

4| †÷wiIwjb MøywUb¨v›U ev A¨vwUªKvm AvB‡mvivBRv: KvUv wenxb| 

wm‡j‡›Uib 

• nvBWªvi AšÍt‡Kvlxq I ewnt‡Kvlxq cwicvK nq| 

Lv`¨ MÖnY + cwicvK 

• Hydra gvsmvmx cÖvYx| Hydra Gi Lvevi mvBK¬cm, R¨vdwbqv, 

†QvU K…wg, LÐvwqZ cÖvYx I gv‡Qi wWg| 

• Hydra †Kej †mme cÖvYx‡K wkKvi K‡I hv‡`I wUmy¨i‡m MøyUvw_Ib 

we`¨gvb _v‡K| MøyUvw_Ib Ab¨ cÖvYx‡K wkKv‡i cÖjyä K‡i| 

nvBWªvi Pjb 

• jywcs: `~‡ii c_ AwZµg Kivi Pjb| GKwU jy‡c nvBWªv Zvi †`‡ni 

A‡a©K `~iZ¡ AwZµg K‡i| 

• mgvimw›Us ev wWMevwR: ª̀æZ Pjb cÖwµqv| ¯^í `~iZ¡ AwZµg Kivi 

Pjb| Hydra GKevi Pj‡b Zvi †`‡ni wØ¸Y `~iZ¡ AwZµg K‡i| 

• MøvBwWs ev A¨vwge‡qW Pjb:   fvmv  nvgv¸wo  

 muvZvi 

Hydra Gi k^mb + †iPb 

• Hydra Gi k^mb I †iPb e¨vcb cÖwµqvq nq| 

 

Hydra Rbb 

 A‡hŠb Rbb: 1| gyKz‡jv`Mg: ¯^vfvweK A‡hŠb cÖwµqv| 

  2| wefvRb 

  †hŠb Rbb: nvBWªvq ¯^wb‡lK N‡U| 
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imvqb cÖ_g cÎ 
িবিভ� রাসায়িনক পদাথ � বা উপাদােনর জ� করণীয় 

 

রাসায়িনক পদাথ � বা উপাদােনর জ� িক করেত হেব বা যা করণীয় 

১. �তল চিব � জাতীয় পদাথ � লাগেল  অ�ািসেটান  

২. �িতকর �াকেটিরয়া বা অ�জীব �ংস করার জ�  ইথানল (CH3CH2OH) �বহার করা।  

৩. ��েরট পির�ােরর জ� [RU 1516; MAT 16-17]  ��ািমক এিসড (K2Cr2O7 + গাঢ় )  

৪. �ণ �াল�ার এর জারন �ি�য়ায়।   রাজ অ� (1mol HNO3 + 3mol HCl) শি�শালী পির�ারক।   

৫. ময়লা �র করার জ� [JnU 1516, 14-15] HF তেব কাচ �য় কের ( গাঢ় �ার �বণও কাঁেচর �য় কের)।  

৬. �পেটর িভতর �ার �েবশ করেল  িভেনগার বা �ল�র রস ও ৫% CH3COOH �বণ ।  

৭. �পেটর িভতর এিসড �েবশ করেল।   5% সাবান �বণ ও 2% NaHCO3 �বণ 

৮. �চােখ �ার (MAT: 18-19) বা এিসড লাগেল।   ঠা�া পািন িদেয় �েয় �ত �ােন 4% NaHCO3 �বণ + �বািরক এিসেডর 

(H3BO3) স�ৃ� �বণ  

৯. �েক �ার লাগেল  ঠা�া পািন িদেয় �েয় �ত �ােন 5% CH3COOH �বণ  

১০. �েক এিসড লাগেল।   ঠা�া পািন িদেয় �েয় �ত �ােন 5% NaHCO3 �বণ।   

১১. �াথিমক িচিকৎসায় এিসেডর উ�ম �িতেষধক।   5% (w/v) NaHCO3 �বণ ।  

১২. �াথিমক িচিকৎসায় �ার এর উ�ম �িতেষধক 7% (w/v) HBO3 �বণ  

 

 �াে�া, �সিমমাইে�া ও মাইে�া িবে�ষেণর মে� �লনা:  [RU-F.2017-18] 

 িবষয় �াে�া �সিমমাইে�া মাইে�া 

(i) �হীত ব�র ভর (i) 0.5 g �থেক 2.05 g ব� �ব�ত 

হয়।   

(i) 50 mg �থেক 200 mg ব� 

�ব�ত হয়।  

(i) 5 mg �থেক 20 mg ব� 

িবে�ষেণ �ব�ত হয়।  

(ii) �বেণর আয়তন (ii) 20 mL-30mL �বণ িবে�ষেণ 

�ব�ত হয়।   

(ii) 2 mL-4mL �বণ িবে�ষেণ 

�ব�ত হয়।   

(ii) 0.2 mL-1.0 mL �বণ 

িবে�ষেণ �ব�ত হয়।   

(iii) তরল পিরমাপক 

য�র্  

(iii) �মজািরং িসিল�ার।   (iii) �সিম মাইে�া ক�ািপলাির �উব।   (iii) মাইে�া �কিপলাির �উব �ব�ত 

হয়।   

(iv) �ব�ত S এর 

উৎস 

(iv) িকপ যে� FeS ও ল� 

�থেক উৎপ� ও জমা H2S. 

�ব�ত হয়।   

 

(iv) থােয়া অ�ািসট�ামাইড 

(CH3CSNH2) �থেক িবি�য়া 

পিরেবশ H2S উৎপ� ও �ব�ত হয়।   

(iv) মাইে�া িবে�ষণ সাধারণ 

অধঃে�পণ প�িতসহ �বয়ার �া�াট � 

��িভি�ক উ� �মতাস�� 

��ামােটা�ািফ ও ��কে�ােমি�েত 

�ব�ত হয়।  

(v) পিরেবেশর ওপর 

�ভাব 

(v) �াে�া প�িতেত বজ�� �কিমেকল 

�বিশ হওয়ায় পিরেবেশ অিধক �িতকর 

�ভাব পেড়।  

(v) �সিম মাইে�া প�িতেত বজ�� 

�কিমেকল কম এবং H2S বাতােস িমেশ 

না।  তাই পিরেবশ �ষণ কম হয়।  

(v) মাইে�া িবে�ষেণ বজ�� �কিমেকল 

নগ�।  তাই পিরেবশ �ষেণর মা�া 

নগ�।  

(vi) পরী�াকালীন সময়।  

 

(vi) �াে�া িবে�ষেণ সময় �বিশ 

লােগ।  

(vi) �সিম মাইে�া িবে�ষেণ সময় কম 

লােগ।  

 

                   

                   - 
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�বেণর ঘনমা�া 
 

�িত� িলটার �বেণ �বী�ত �ব �বেণ �েবর �মালাির� �বেণর মা�া �বেণর নাম 

1 �মাল �ব 1 1M �মালার �বণ 

0.5 �মাল �ব 0.5 0.5M �সিম �মালার 

0.1 �মাল �ব 0.1 0.1M �ডিস �মালার 

0.01 �সাল �ব 0.01 0.01M �সি� �মালার 

0.001 �মাল �ব 0.001 0.001M িমিল �মালার 

2 �মাল �ব।  2 2M �ই �মালার 

x �মাল �ব x xM x �মালার 
 

িবষা� উপাদান িবক� উপাদান 

��ােরাফরম (CHCl3) �হে�ন (C6H14) 

কাব �ন �ট�াে�ারাইড (CCl4) �হে�ন (C6H14) 

�বনিজন (C6H6) ট�ইন (C6H5- ) 

2- িবউটানল ( -CHOH-CH2- ) 1- িবউটানল ( -CH2-CH2-CH2OH) 

জাইিলন C6H4( )2 ট�ইন (C6H5- ) 

পটািসয়াম (K) ক�ালিসয়াম (Ca) 

�লড ��ােমট (PbCrO4) পটািসয়াম কাব �েনট (K2CO3) 
 

�ণগত রসায়ন 
পরমা�র �ায়ী �ল কিণকাস�েহর �বিশ��- 

�ল কিণকার নাম ও 
��ত 

��াটেনর �লনায় ��ত ভর (�াম একেক) ��ত চাজ� 
(�ল� একেক) 

   অব�ান     &আিব�ারক 

ভর চাজ� 

��াটন,  বা p 1 +1 
 

  
বা,  

িনউি�য়ােস   (রাদারেফাড �, ১৯১৯)         

িনউ�ন,  বা n 1 0  0 িনউি�য়ােস (চ�াডউইক, ১৯৩২) 

ইেলক�ন,  বা e 
 

-1 
 

  
বা,   

ক�পেথ(িনউি�য়ােসর বাইের) 
(�জ.�জ.থমসন ১৮৯৭) 

 তর� �দঘ ��সম �হঃ 

 মহাজাগিতক রি�র তর� �দঘ �� : <0.00005 nm.  

 গামা রি�র তর� �দঘ �� : 0.00005-0.10 nm  

 র�ন রি�র (X-ray) তর� �দঘ �� : 0.1-10nm  

 অিতেব�িন রি�র তর� �দঘ �� : 10–380 nm  

 ��মান আেলার তর� �দঘ �� : 380-780 nm  

 অবেলািহত আেলার তর� �দঘ �� : 0.780 m-1000 m  

 মাইে�াওেয়েভর তর� �দঘ �� : 1000 m-100 cm  

 �রিডও �টিলিভশেনর তর� �দঘ �� : 100cm-10 m 
 

 ��মান আেলার তর� �দঘ �� �মাটা�� িন��পঃ  

�ব�িন  :  380-424 nm  

নীল  : 425-450 nm  

আসমানী :  451-500 nm  

স�জ  :  501-575 nm  
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হ�দ  : 576-590 nm  

কমলা  : 591-647 pm 

লাল  : 648-780 

 তিড়ৎ ��কীয় িবিকরণ �দনি�ন জীবেন �বহার রসায়ন িব�ােন �বহার 

১ �রিডও তর� �রিডও, �িভ, �যাগােযাগ ও �ােটলাইট �া�িমশন, MRI িনউি�য়ার �চৗ�কীয় অ�রণন (Nuclear Magnetic 

resonace NMR), �জব �যৗেগর 1H ও 12C এর সং�া 

িনণ �য়।  

২ মাইে�াওেয়ভ রা�া, �মাবাইল �ফােনর মা�েম ত� আদান-�দান, 

�ােটলাইট �া�িমশন (�যাগােযাগ ��ি�) 

আবত�ন বণ �ািলিমিত: �াসীয় �যৗেগর আবত�ণ, পরমা�র 

মে� ব�ন �দঘ �� ও ব�ন �কান িনণ �য়।  

৩ অবেলািহত রি� িরেমাট কে�াল, িফিজও �থরািপ, অপ�ক�াল ফাইবােরর।  

মা�েম �যাগােযাগ ��ি�েত, িনরাপ�া িসে�ম 

অবেলািহত বণ �ািলিমিতঃ �জব �যৗেগর কায �করী �লক 

সনা�করণ ও কাঠােমা িনণ �য়।   

৪ ��মান রি� �দখা, ফেটা�ািফ িবে�ষণী রসায়েন পদােথ �র পিরমাণ িনণ �য়।   

৫ অিতেব�িন রি� িনরাপ�া মািক�ং, ��ােরােস� �া�, জাল টাকা, পাসেপাট � 

সনা�করেণ ও পািনর জীবা���করণ 

বণ �হীন �যৗেগর (িবেশষ কের অ�ােরােম�ক ও অ�ব�ী 

ি�ব�ন��) পিরমাণগত িবে�ষণ।  

৬ X-রি� িচিকৎসা িব�ােন, শরীেরর অভ��েরর হােড়র �িত�িব 

িন�পেণ, িবমান ব�েরর িনরাপ�া ��ানার 

X-ray ি��ােলা�ািফ; �হদাকার �কলাস�� অ� (�যমন-

ইন�িলন, DNA) 

৭ - রি� �দহ অভ��ের ক�া�ার আ�া� �কাষ �ংেস এবং খা� 

�ি�য়াজাতকরেণ অ�জীব �ংেস �ব�ত হয় 

িনউ�ন অ�াক�েভশন িবে�ষণ (ধা�র পিরমাণগত িবে�ষণ) 

 

িসিরজ �টকিনক বণ �ালীর সমীকরেণর পদ�েলা বণ �ালীর অ�ল 

লাইেমন লাইিলর n1 n2 অিতব�নী (UV) 

1 2,3,4… 

বামার বাবা 2 3, 4, 5... ��মান (Visible) 

�ােশন পালােলা 3 4, 5, 6... অবেলািহত 

��ােকট বাে�ট 4 5, 6, 7... অবেলািহত 

�� �ল 5 6, 7, 8... অবেলািহত 

হ�ামি�স হােত 6 7, 8, 9... অবেলািহত 
 

উপশি��র অরিবটাল সং�া সব �ািধক ইেলক�ন সং�া ইেলক�ন িব�াস 

s 1 1 2=2 s2 

p 3 3 2=6 p6 

d 5 5 2=10 d10 

f 7 7 2=14 f14 
 

 িচিক�সা িব�ােন আইেসােটােপর �বহার অিতির� ����ণ �- 

আইেসােটােপর সংেকত আইেসােটােপর �বহার 

 �উমার এর অব�ান ও আয়তন এবং থাইরেয়ড �ি�র �ি� জিনত িচিকৎসা।  

 র�ে�ােত িমি�ত কের শরীের রে�র পিরমাণ িন�ণয়।  

 ক�া�ার আ�া� �কাষ �ংস করা।  

 র�া�তা �রােগর িচিকৎসা।  

P-32 and C-14 DNA ও RNA এর গঠন পয �ােলাচনা।  

U-238 পাথেরর বয়স িনণ �য়।  
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Fe-59 and Fe-55 আয়রন পিরেশাষণ গেবষণা (অে�)।  

Na-24 র�স�ালন গেবষণা 

Tc-99 মি�ে�র �উমােরর �ান িনধ �ারণ।  

Ra-226 ক�া�ার িনধ �ারণ।  

Cs-137 �ি�কা িবন� ও �ংেসর উৎস িনধ �ারক।  

Ni-63 ক�ােমরা ও �াজমা �দশ�নীেত “লাইট �স�র” িহসােব �ব�ত হয়।  

 ধাতব আয়েনর �� �বিশ�� বেণ �র িশখা- 

খালী �চােখ িনরী�া � �াস িদেয় িনরী�া িস�া� 

�সানালী হ�দ িশখা বণ �হীন িশখা Na লবণ 

হালকা �ব�িন িশখা �গালাপী লাল িশখা K লবণ 

ইেটর মত লাল িশখা হালকা স�জ িশখা Ca লবণ 

হ�দাভ স�জ িশখা নীলাভ স�জ িশখা Ba লবণ 

নীলাভ স�জ িশখা  Cu লবণ 

হালকা নীল িশখা  Pb লবণ 
 

(১) অস��ৃ �বণ • সব �ািধক পিরমাণ অেপ�া কম পিরমাণ �ব �বী�ত থােক।   
(২) স��ৃ �বণ • সব �ািধক �য পিরমাণ �ব �বী�ত থাকেত পাের।   
(৩) অিত�� �বণ • অিধক পিরমাণ �ব �বী�ত থােক।   

 

�মৗেলর পয �ায়�� ধম � ও রাসায়িনক ব�ন 

 

 �মৗলস�েহর �পিভি�ক ধারণাঃ 
 

নাম �প/��িণ �মৗল সং�া �মৗলস�হ 

১. �ার ধা� �প-1 ৬ � Li, Na, K, Rb, Cs, Fr  

২. �ৎ�ার ধা� �প-2 ৬ � Be, Mg, Ca, Sr, Ba, Ra  

৩. ��া ধা� �প-11 ৩ � Cu, Ag, Au  

৪. চ�ালেকােজন বা আকিরক উৎপ�কারী �মৗল �প-16 ৪ � ঘ , S, Se, Te  

৫. হ�ােলােজন �মৗল �প-17 ৫ � (হাজারী �ার)/ F, Cl, Br,I, At (Ts-কবীর �ার) 

৬. িনি�য় বা অিভজাত �মৗল �প-18 ৬� (কবীর �ার) He, Ne, Ar, Kr, Xe, Rn (Og-কবীর �ার) 

৭. িবরল �ি�কা ধা� La িসিরজ ৬ � (হাজারী �ার)/ �া�ানাইড �মৗল 

৮. অপধা� - ৭� (কবীর �ার) B; Ge, Si, As, Sb, Te  

 অি�েজেনর �যৗগ: অ�াইড স�হঃ  
 

অ�াইড উদাহরণ 

(১) অ�ীয় অ�াইড CO2, SO2, SO2, NO2, N2O5, P2O5 ইত�ািদ।   

(২) �ারকীয় অ�াইড Na2O , K2O, CuO, FeO, CaO, MgO ইত�ািদ।   

(৩) িনরেপ� বা �শম অ�াইড O, CO, N2O, NO ইত�ািদ।   

(৪) উভধম� অ�াইড ZnO, Al2O2, SnO2, PbO, PbO2 ইত�ািদ।   

(৫) পার-অ�াইড Na2O2, BaO2 ইত�ািদ।  

(৬) পিল-অ�াইড PbO2, MnO2 ইত�ািদ 

(৭) সাব-অ�াইড �লড সাব-অ�াইড (Pb2O) 

(৮) �পার অ�াইড  পটািসয়াম �পার অ�াইড KO2 

(৯) �� বা িম� অ�াইড Fe3O4 (FeO ও Fe2O3 এর িম�ণ), Pb3O4 (2PbO ও PbO2 এর িম�ণ), MnO4 (2MnnO4 ও 
MnO2 এর িম�ণ) ইত�ািদ।  
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 ছে�-ছে� কণ � স�ক�- 
   
 
 
 

CH4, NH4
+, , O ��িত �যৗগ ও আয়েনর আ�িত  

�যৗেগর অ� ও 
আয়ন 
 

অ�েত ইেলক�ন 
িব�াস  

অরিবটাল 
সংকরণ 

�ক�ীয় পরমা� 
�যাজ�তা �ের 
ইেলক�ন �জাড় 

অ�র আ�িতর 
নাম 

গঠন আ�িত 
 

ব�ন �কাণ 

  
 

sp ২ �জাড়া সরলৈরিখক Cl-Be-Cl 180° 

  

 

  
sp2 

৩ �জাড়া সমতলীয় 
ি��জাকার 

 
 
 
 

 
120° 

 
 

 

  
 
sp3 

৪ �জাড়া চ��লকীয় বা 
�ট�াে�াল 
 
 
 

 
 
 
 

 
 
109.50° 

   
 
sp3 

৪ �জাড়া ১� 
িনঃস�গ 
ইেলক�ন �গল 

িব�ত চ��লেকর 
ি�েকাণাকার 
িপরািমড আ�িত 

  
 
107° 

   
sp3 

৪ �জাড়া (২� 
িন:স� ইেলক�ন 
�গল) 

িব�ত চ��লেকর 
v আ�িত 

  
 
104.5° 

 

রাসায়িনক পিরবত�ন 
 �িত 10°C তাপমা�া �ি�েত িবি�য়ার গিত 2-3 �ণ �ি� পায়।  
 SO2 হেত SO3 ��িতেত As2O3 �ভাবক িবষ িহেসেব কাজ কের।  
 িজগলার নাটা অ�ঘটক:  এর িম�ণ।  

 Mn2+ �-�ভাবক।  
 ডালডা উৎপাদেন অ�ঘটক হেলা Ni. 
  উৎপাদেন অ�ঘটক: Pt ও V2O5. 

 NH3 উৎপাদেন অ�ঘটক: Fe. 
 আণিবক� সব �দা �ণ �সং�া হেলও িবি�য়ার �ম �ণ �, ভ�াংশ বা �� হেত পাের।  
 িবি�য়ার সমেয়র সােথ িবি�য়েকর ঘনমা�ার �াস এবং উৎপােদর ঘনমা�া বােড়।  

 আরেহিনয়াস সমীকরণ:   

 ঋণা�ক �ভাবক: 

   (ii)  

  (iv) . 

 ধনা�ক �ভাবক:   

 ঋণা�ক �ভাবেকর আরও উদাহরণ: অ�ালেকাহল, H3PO4, ি�সািরন, CO, হাইে�া�ইেনান, TEL, থােয়া ইউিরয়া, �সািডয়াম �বনেজােয়ট।  
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 সাম�বেকর �বিশ��- 
১. এক� িনিদ �� তাপমা�ায় এক� িবি�য়ার সাম�বক িনিদ ��।   
২. একবার সা�াব�ায় উপিনত হেল িবি�য়ক বা উৎপােদর ঘনমা�া �কানভােব পিরবত�ন করেল সা��বক পিরবত�ন হয় না।  
৩. সা�াব�া এমনভােব পিরবিত�ত হয় �যন সা��বক ি�র থােক।   
৪. অপর িদেক, সা��বক তাপমা�া পিরবত�েন পিরবিত�ত হয়।   
৫. সাম�বক মান হেত �কানিবি�য়া �দ� শত� অব�ায় কত�� স�� হেব তা �বাঝা যায়।  
৬. kc বা kp এর ��তর মান মান অিধক উৎপাদেনর অ��ল অব�া নয় �বাঝায়।  

 
 Kp ও Kc এর এককঃ 

িবষয় Kp Kc 
n=0 হয়,   এককিবহীন এককিবহীন 

    

    

    
     

 

����ণ � বািণিজ�ক প�িতস�েহ সা�াব�া নীিতর �েয়াগ  

১।  �হবার প�িতেত NH3 উৎপাদনঃ 

 [450-550°  তাপমা�ায় ; �ভাবক: Fe; সহায়ক -Mo/Al2O3; চাপ: 200 atm ] 
২।  �শ� প�িতেত  উৎপাদনঃ  

 
 [তাপমা�া: 450-500°C ; �ভাবক: V2O5 বা Pt; চাপ: 2 atm] 

৩।  বাক�া� আইেডর িব��ৎ আক� প�িতেত HNO3 উৎপাদনঃ 
 [তাপমা�া: 3000°C] 

৪।  িমথানল উৎপাদন: 

  [তাপমা�া: 300-400°C; �ভাবক: ZnO+Cr2O3; চাপ: 200-300 atm] 
৫।  ইউিরয়া উৎপাদনঃ 
 
 
 
 
 [তাপমা�া: 170-200°C , চাপ: উ� (100-300 atm)] 
 

কম ��খী রসায়ন 
 

খা� সংর�ক বা �ড ি�জারেভ�ভসেক �লত �ই ভােগ ভাগ করা হয়: 

 

 

A. �া�িতক �ড ি�জারেভ�ভস 

MAT(17-18); RUc5(17-

18); JUd7-18; 

BSMRSTU-H (1617); 

JnU16-17); JUp(16-17); 

JUAs(17-18) 

(i) খা� লবণ (NaCl) �ারা খা� সংর�ণ : পচনশীল খা�ব�েক খা� লবণ (NaCl) বা এর গাঢ় �বণ 

�ারা সংর�ণ �ি�য়ােক িকউিরং (curing) বলা হয়।  মাছ, মাংস, কাঁচা ফল ও সবিজেক িকউিরং প�িতেত 

সংর�ণ করা যায়।  

(ii) সিরষার �তল �ারা খা� সংর�ণ : আ� �তা�� সিরষার �তল, �াকেটিরয়া ও ফাংগাস জ�ােত বাধা 

�দয়।  

(iii) িচিন �ারা খা�ব� সংর�ণ : িচিনর গাঢ় �বণ বা িসরােপর সং�েশ � �াকেটিরয়া �কােষর ম�� জলীয় 

অংশেক িচিনর গাঢ় �বণ অিভ�বণ বা অসেমািসস �ি�য়ায় �েষ �নয়।  ফেল �াকেটিরয়া িবন� হয়।  

(iv) অ�ালেকাহল : িব��  (70–95%) সবেচেয় শি�শালী ি�জারেভ�ভস।  

(v) িভেনগার : 6-10% ইথানিয়ক এিসড যা ব�ল �ব�ত �চিলত �া�িতক ি�জারেভ�ভস।  
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 �ি�ম ি�জারেভ�ভস:        

কায ��ম সংর�ক বা ি�জারেভ�ভস আ�া� অ�জীব �বহােরর সেব �া� মা�া 

 

 

এি�মাইে�ািবয়াল 

�সািডয়াম �বনজেয়ট  

( ) 

ঈ� ও �মা� 200 ppm 

�সািডয়াম সরেবট 

( ) 

�মা� 200 ppm 

অ�ািস�ক এিসড (িভেনগার) 

[ ] 

আচার, চাটিন, স� 6-10% 

��াপােনােয়টস�হ 

 

ঈ� ও �মা� 0.1-0.3% 

 ঈ� ও �মা� 200 ppm 

সাইি�ক এিসড  অ�জীব 200–350 ppm 

এি�মাইে�ািবয়াল।  

(�সি�িডয়াম ব�িলনাম) 
 

 

সা�ি�ক মাছ ও মাংস 
সংর�ণ 

120 ppm 

এি�অি�েড� JUST-

B(16-17) 

িবউটাইেলেটড হাই�ি� ট�ইন 

 

�মা� 200 ppm 

িবউটাইেলেটড হাই�ি� এিনসল 

 

ঈ� ও �মা� 100 ppm 

tert-িবউটাইল হাইে�া �ইেনান 

(TBHQ)  

ঈ� ও �মা� 100 ppm 

 

Chapter-1 
1|  ‡Pv‡L GwmW jvM‡j †KvbwU e¨envi Kiv †kªq ?   
      A. 4% (W/V) NaHCO3 `ªe‡Yi 2-3 Wªc            B. 4% (W/V) NH4HCO3 `ªe‡Yi 2-3 Wªc                                
      C. †evwiK Gwm‡Wi `ªeY                                        D. 4% (W/V) MnO4  ª̀e‡Yi 2-3 Wªc    
2|  wjfvi wm‡ivwmm Ki‡Z cv‡i wb‡Pi †KvbwU?       
      A. UjyBb         B. n¨v‡jv‡Rbhy³ †hŠM    C. ‰Re A·vBW       D. A¨vwbwjb  
3|  †cvov ÿ‡Zi R¡vjv wbevi‡b e¨eûZ ÔevY©jÕ n‡jv -    
    A. wcKwiK GwmW      B. ‡K¬v‡ivdg©     C. WvB‡K¬v‡ivB‡_b    D. WvBB_vBj B_vi   
4|  ey¨‡i‡Ui Af¨šÍ‡i wMÖR ev ˆZjv³ c`v_© `~i Kivi Rb¨ wK e¨envi Kiv nq?     
     A. K2Cr2O7  I Mvp H2SO4         B. Mvp K2Cr2O7 I nvjKv H2SO4     

        C. K2Cr2O7  I H2SO4                  D. Mvp K2Cr2O7  I Mvp H2SO4 

 5| ey¨‡iU I wc‡cU ˆZwi‡Z †Kvb KuvP e¨eûZ nq?   
     A. cvB‡i·      B. wmwjKv     C. ‡ev‡ivwmwj‡KU      D. wd¬›U  
6|  wb‡¤œi †KvbwU kw³kvjx wel?     
     A. _v‡qvmvqv‡bU      B. mvqvbvBW     C. ‡eªvwgb      D. ‡K¬vwib   
7|  cwi‡e‡ki Rb¨ ÿwZKi welv³ weRviK CCl4 Gi cwie‡Z© weKí weRviK wn‡m‡e e¨eûZ nq -   
     A. A¨vwm‡Uvb    B. †n‡·b     C. ‡ebwRb       D. ‡K¬v‡ivdg©    
8|  WvB‡K¬v‡ivwg‡_b GKwU -           
     A. RxevbybvkK   B. cwi¯‹viK      C. KxUbvkK        D. wngKviK     
9|  GKwU 4 wWwRU e¨vjvÝ Øviv me©wb¤œ KZ MÖvg IRb cwigvc Kiv hvq?   
      A.  0.1 g       B. 0.01 g     C.  0.001 g         D. 0.0001 g 
10| cj-eyw½ e¨v‡j‡Ýi 5 mg ivBWvi e¨envi K‡i e¨v‡jÝwUi m~²Zg cwigv‡ci ÿgZv KZ ch©šÍ?  
      A.  0.1 g       B. 0.005 g     C.  0.0001 g         D. 0.5 g 
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11| j¨ve‡iUwii wbivcËvq e¨eûZ nq bv †KvbwU?  
     A. wdDg ûW    B. AwMœwbe©vcK      C. ‡mw›UªwdDR        D. dv÷© GBW e·      
12| Av‡jvK mwµq wi‡q‡R›U ivLv nq -       
     A. mv`v †evZ‡j      B. Kv‡jv †evZ‡j       C. iwOb †evZ‡j       D. ev`vwg †evZ‡j       
13| j¨ve A¨v‡cÖv‡b wmb‡_wUK Kvco e¨envi wbwl× †Kb?    
     A. `ªæZ bó nq    B. ivmvqwbK cÖwZ‡ivax bq     C. `vn¨ c`v_© e‡j       D. Avivg`vqK bq        
14| Iqvk †evZ‡ji KvuPbj ỳwU KZ wWwMÖ †Kv‡b euvKv‡bv _v‡K?    
      A. 600 I 1200          B. 450 I 1350             C. 500 I 1300               D. 550 I 1250    
15| cÖgvb `ªeY †KvbwU ? 
      A. 1.0 M Na2CO3          B. 1.0 g H2SO4     C. 1.0 mL H2SO4         D. 1.0 mol H2SO4         
16| ‡Kvb †hŠMwU GKwU cÖvBgvwi ÷¨vÛvW© c`v_©?    
      A. Na2C2O4.2H2O          B. Na2S2O3.5H2O         C. KMnO4         D. NaOH    
17| eyb‡mb evb©v‡ii wkLvi me‡P‡q Dc‡ii AskwU Kx?     
     A. weRvib gÛj        B. DËß gÛj      C. Rvib gÛj        D. kxZj gÛj         
18| †mwg gvB‡µv c×wZ‡Z e¨eûZ bgybvi MÖnY‡hvM¨ fi KZ?  
      A. 40 g      B. 80 g       C.  250 g        D. 400 g        
19| ivmvqwbK we‡køl‡Yi †Kvb cÖwµqvq cwi‡ek ~̀lY me‡P‡q Kg nq?          
       A. g¨vB‡µv-A¨vbvjvBwm‡m    B. ‡mwggvB‡µv A¨vbvjvBwm‡m  C. g¨v‡µv-A¨vbvjvBwm‡m   D. Avw½K we‡køl‡Y          
20| †cv‡m©wjb evwU‡Z m‡ev©”P KZ wWwMÖ †mw›U‡MÖW ch©šÍ Zvc †`Iqv hvq?   
       A. 17000 C        B. 15000 C            C. 10000 C              D. 5000 C  
 21| cj-eyw½ e¨v‡j‡Ýi Rb¨ wb‡Pi †KvbwU cÖ‡hvR¨ bq?    
       A. Pointer          B. Rider             C. Tare               D. Agate plate    
22| ¯ú¨vPzjv †Kvb Kv‡R e¨eûZ nq? 
      A. AvqZb cwigv‡c     B. fi cwigv‡c     C. NbZ¡ cwigv‡c   D. ZvcgvÎv wbY©‡q  
23| wb‡Pi †KvbwU †m‡KÛvwi c`v_©?    
      A. KMnO4         B. K2Cr2O7         C. H2C2O4         D. Na2C2O4   
24| [Xi] wPýwU †Kvb ai‡bi †hŠ‡Mi Rb¨ e¨eûZ nq?     
     A. D‡ËRK        B. we‡ùviK      C. ÿwZKviK         D. cwi‡ek ~̀lK         
25| ‡KvbwU ï®‹KviKiæ‡c KvR K‡i?  
      A. N2O5         B. P2O5         C.  Cl2O5         D. V2O5   
26| cPbkxj I cwi‡ekevÜe Møvfm †KvbwU? 
      A. wR‡U·         B. PVC       C. bvBUªvBj ivevi        D. j¨v‡U·  
27| KvuP -     
      i. GKwU wØ - wmwj‡KU      ii. wmivwgK `ªe¨     iii. Mjbv¼ Av‡Q 
      †KvbwU mwVK?   
       A.i, ii          B. ii, iii     C. i, iii        D. i, ii, iii  
28| ey¨‡i‡Ui mvnv‡h¨ Kx cwigvY AvqZb my² I mwVKfv‡e gvcv hvq?  
       A.   0.1 cm3       B. 0.5 cm3        C.  0.01 cm3          D. 0.05 cm3      
29| 2 w`b Av‡M cÖ¯‘Z Kiv †Kvb ª̀eYwU cÖgvY `ªeY?  
       A.  0.1 M H2SO4         B. ‡gvjvi KMnO4 `ªeY       C. 0.5 M A·vwjK GwmW ª̀eY    D. 0.1 M NaOH `ªeY  
30| 100 mL  Rjxq `ªe‡Y 4.5 g NaOH `ªexf~Z Av‡Q| Drcbœ `ªe‡Yi NbgvÎv KZ?      
        A.  1 M            B. 0.1 M      C. 0.5 M        D. 0.2 M 
31| eyb‡mb `x‡ci †KvbwU Rvib wkLv?  
        A. Aby¾¡j wkLv   B. D¾¡j wkLv       C. `xwßgvb wkLv           D. evqy wQ`ª eÜ K‡i cÖvß wkLv                        
32| wb‡¤œi †KvbwU ÿqKvix bq?     
      A. NaOH           B. ‡ebwRb       C.  H2SO4             D. AgNO3               
33| cvwbi ms¯ú‡k© Av¸b a‡i hvq †KvbwU‡Z?          
         i. Na       ii. ‡ebwRb       iii. LiAl.H4      
      ‡KvbwU mwVK?    
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       A.i, ii          B. i, iii     C. ii, iii        D.  ii   
34| wb‡¤œi †KvbwU `vn¨ bq?  
       A. B_vbj   B. B_vi       C. ‡K¬vwib        D. ‡eªvwgb                         
35| mwVKfv‡e AvqZwbK we‡køl‡bi mvgMÖx †KvbwU bq?          
      A. ey¨‡iU          B. wc‡cU        C. gvcb wmwjÛvi         D. AvqZwbK d¬v¯‹  
 36| wb‡Pi †KvbwU K¨vÝvi m„wó Ki‡Z cv‡i?           
  A. HCHO      B. CH3COOH        C. CH3CH2OH      D. CH3OH 
37| wb‡¤œv³ †KvbwU Møvm‡K ÿq K‡i?  
  A. H2SO4      B. NHO3      C. HCl      D. HF 
38| cÖvBgvwi ÷¨vÛvW© c`v‡_©i ˆewkó¨ bq †KvbwU? 
       A. evqyi Dcv`v‡bi mv‡_ wewµqv K‡i bv             B.  Giv weï× ivmvqwbK c`v_©  
       C. G‡`i ª̀e‡Yi NbgvÎv AcwiewZ©Z _v‡K         D. Giv ivmvqwbK wewµqvq mn‡R AskMÖnb K‡i bv  
39| wi‡q‡R›U †evZj Mvp Kv‡jv KvMR w`‡q Ave„Z K‡i wb‡Pi †KvbwU msiÿY Kiv nq?  
       A. NH3 ª̀eY             B. AgNO3

 Rjxq `ªeY    C. B_vbj      D. A¨vwm‡Uvb  
40| wWwRUvj e¨v‡j‡Ýi cÖv_wgK cvV †KvbwU?      
        A. 0.0000 g        B. – 0.0001 g       C. 0.0001 g       D. 1g  
41| ivmvqwbK we‡kølY KZ cÖKvi?    
       A.2            B.  4        C. 3           D. 6    
42| KvP mvgMÖx †aŠZKi‡bi Rb¨ wb‡Pi †KvbwU e¨eûZ nq bv?      
      A. `ye©j  Na2CO3    ª̀eY    B. †WKb -  90   C. †WKb -  60     D.‡µvwgK GwmW wgkÖY 
43| †Kvb  M¨vm Avgv‡`i  i‡³i mv‡_ wg‡k ü`¯ú›`b _vwg‡q w`‡Z cv‡i?        
      A. CO         B. SO2           C. NH3          D. Cl   
44| j¨ve‡iUwii wbivcËv mvgMªx †KvbwU?     
      A. wdDg ûW           B. jvBd R¨v‡KU       C. †iBb †KvU           D. O2  M¨vm wmwjÛvi         
45| g„`y GwmW-g„`y ÿv‡ii Rb¨ Dchy³ wb‡`©kK †KvbwU?   
      A. wg_vBj †iW        B. wg_vBj A‡iÄ    C. me wb‡`©kK   D. wb‡`©kK †bB   
46|  `vn¨ c`v‡_©i Mjbv¼ KZ Gi wb‡P nq ?       
      A.  400C        B. 600C     C.  500C         D. 700C                
47| weqvi j¨v¤^vU© m~‡Îi cÖ‡qvM Av‡Q -       
      A. g¨v‡µv c×wZ‡Z           B.gvB‡µv c×wZ‡Z          C. †mwg gvB‡µv c×wZ‡Z       D. me¸‡jv‡ZB     
48| ivmvqwbK c`v_©‡K ï®‹Ki‡Y e¨eûZ nq †Kvb Møvm hš¿wU?  
      A. K¨vjwiwgUvi              B. †Wwm‡KUi        C. eyb‡mb evb©vi          D. wdDg ûW  
49| `MSDS` Gi c~Y©iyc wb‡Pi †KvbwU? 
      A. Material safety and Data sheet            B. Mettrer soundness  and Direction sheet                  
      C.Metal solid Dilute substance   

                    D. Method of solid and Dry substance    
50|  †Kvb cv‡Î cÖgvb `ªeY cÖ¯‘Z Kiv nq?          
       A. ey¨‡iU         B.  wc‡cU       C. †gRvwis wmwjÛvi        D. AvqZbwgwZK d¬v¯‹  

1. A 2. B 3. A 4.A 5.A 6.B 7.B 8.B 9.D 10.C 
11. C 12. D 13.C 14.B 15.A 16.A 17.C 18.B 19.A 20.B 
21. C 22.B 23.A 24.A 25.B 26.C 27.A 28.A 29.C 30.A 
31. A 32. B 33.B 34.C 35.C 36.A 37.D 38.D 39.C 40.A 
41.A 42. C 43. A 44.A 45.D 46.B 47.B 48.B 49.A 50.D 

 
Chapter-2 

1|   Mg2+ Gi kw³¯Í‡i B‡jKUªb KqwU?   

      A. 12            B. 24           C. 10          D. 14          
2|  M ‡gŠ‡ji Avqb M+ m¤¢e, M2+ m¤¢e bq|  †gŠjwUi cigvbyi ewn Í̄‡ii B‡jKUªbxq KvVv‡gv †KvbwU?       
     A. np1        B. ns1          C. (n – 1) d10 s1         D. (n – 1) d1 ns2       
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3| cvigvbweK f‡ii GKK Kx ?     
     A. gm         B. g.mol-1          C. GKK ‡bB        D. amu       
4| Rvj ‡bvU kbv³Ki‡b Zzwg †Kvb c×wZi mvnvh¨ wb‡e?     
    A. DOT      B. UV        C. MRI               D. NMR                

5| wiWevM© aªæeK n‡”Q -   
    A. 6.626×10-37 kJ sec      B. 1.097×105 cm-1      C. 3×108  m      D. 6.2×1023   
6| Aat‡ÿ‡ci Rb¨ kZ© †KvbwU ?    
    A. Kip  Ksp         B. Ksp  Kip         C. Ksp = Kip           D. ‡Kv‡bvwUB bq   
7| ¯^b©cvZ cixÿvq c ©̀vq cÖ‡jcb _v‡K †KvbwUi?   
    A. Cus      B. FeS         C. ZnS                D. NiS                 
8| dxy AiweUv‡j Lobe msL¨v KqwU?           
    A. 0      B. 2         C. 3                D. 4                 
9| ‡bmjvi ª̀e‡Yi mvnv‡h¨ †KvbwU kbv³ Kiv hvq?   
      A.  Na+       B. NH+

4
     C.  K+          D. Al3+ 

10| Z¡‡Ki ÿZ wbivg‡q †jRvi c×wZ‡Z †Kvb iwk¥ e¨eûZ nq?  
      A.  UV iwk¥        B. IR iwk¥     C.  Gamma iwk¥          D. X – ray  

11| 1  = ? cm    
      A.  10-10       B. 10-12       C.  10-8       D. 10-9        
12| Ca wkLv cixÿvq †Kvb eY© †`Lvq?       
     A. ‡mvbvwj njy`      B. njy`       C. nvjKv jvj       D. meyR        
13| 3q kw³¯Í‡i mvr Gi gvb KZ?    

      A. nh / 2           B. nh / 6          C. 3h / 2            D. 1.2h /             

14| cUvwkqvg (K) Gi me©‡kl B‡jKUª‡bi m¤¢ve¨ †Kvqv›Uvg msL¨vi †mU †KvbwU?    

       A. n =4 , l =2, m =1, s =+              B. n =4 , l =0, m =0, s =+        

       C. n =4 , l =1, m =0, s = -            D. n =4 , l =1, m =0, s =+         

15| ‡Kvb m~‡Îi mvnv‡h¨ GKwU Dc¯Í‡ii †gvU B‡jKUªb msL¨v Mbbv Kiv hvq? 
      A. 2n2

          B. n+l     C. (2l+1)        D. 2(2l+1)         
16| GKwU †gŠ‡ji cigvbyi B‡jKUªb web¨v‡m n =3, l =2 Gi Rb¨ KqwU AiweUvj m¤¢e?    
      A. 1          B. 3         C. 5         D. 7    
17| NaCl + NH4Cl wgkÖb †_‡K Dcv`vb¸‡jv‡K c„_K Kivi c×wZ Kx?     
     A. cvZb         B. ‡Kjvmb      C. AvswkK †Kjvmb         D. Da©cvZb         
18| nvB‡Wªv‡Rb cigvbyi cÖ_g Kÿc‡_i kw³ E1 n‡j Z…Zxq Kÿc‡_i kw³ KZ?  

      A. E1 ×              B. E1 ×9           C.  E1 ×            D. E1 ×3       

19| eY©vwjwgwZK we‡kølY †KvbwU ?          
      A. HPLC          B. NMR         C. GPC        D. TGA    
20| wb‡Pi †KvbwUi †ÿ‡Î †ev‡ii m~Î cª‡hvR¨?   
       A. H+        B. He+            C. Li+             D. Be2+  
21| ‡µv‡gv‡UvMÖvwdi `kv KqwU?    
      A. 1          B. 2         C. 3        D. 4    
22| Al2 (SO4)3 Gi ª̀ve¨Zv ‘S’ n‡j Al2 (SO4)3  Gi AvqwbK ¸bd‡ji gvb †KvbwU mwVK?     
       A. s5         B. 6s5            C. 27s5           D. 108s5 

23| ‡Kvb wbw¯Œq M¨vmwU p- eøK †gŠj bq? 

      A.  He       B. Ne        C.  Ar       D. Kr       

24| ‡Kvb cÖwµqvq  Th †_‡K  Pa ˆZwi nq?       

     A. - wewKiY           B.  -wewKiY            C. -wewKiY         D. wbDUªb wewKiY   

25| 3d  Dckw³ ¯Í‡i Aby‡gvw`Z †PŠ¤̂Kxq †Kvqv›Uvg msL¨vi gvb †KvbwU ?    
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      A. 3          B. 7         C. 5           D. 9            
26| GKwU cigvbyi 5g kw³¯Í‡i m‡ev©”P B‡jKUªb msL¨v aviY ÿgZv KZ?    
      A. 32          B. 50         C. 18           D. 82           
27| ‡KvbwU AvDdevD bxwZ †g‡b P‡j? 

      A. 5s  4p  4f        B. 3s  3p  3d           C. 5s  4d  5p         D. 3s  3p  5s     
28| ‡KvbwU ky®‹KviK ?    
      A. N2O5          B. P2O5         C. Cl2O5         D. V2O5                                     
29| Aweï× †ebRwqK GwmW‡K we‡kvab Kivi c×wZi bvg Kx?     
     A. AvswkK cvZb         B. ev®ú cvZb       C. EaŸ©cvZb         D. wb¤œ Pvc cvZb         
30| ‡Kvb iwk¥wUi kw³ me©vwaK?  
     A. Mvgv         B. ‡iwWI I‡qf       C. Ae‡jvwnZ         D. gvB‡µvI‡qf         
31| DOT c×wZ‡Z gv_vi Lywji Kg© c×wZ wbY©q Kiv nq wKfv‡e?             
 A. UV iwk¥ w`‡q B. IR iwk¥ w`‡q               C. MRI iwk¥ w`‡q            D. X iwk¥ w`‡q     
32| wb‡Pi †KvbwU K‡¤úvwRU KwbKv?      
      A.  cwRUªb              B. wbDwUª‡bv             C. wWD‡Uib            D. Avjdv KwbKv             

33|  I   ci¯ú‡ii -   

   A. AvB‡mv‡Uvc        B. AvB‡mvevi        C. AvB‡mv‡Uvb         D. AvB‡mvgvi  
34| wb‡Pi †KvbwU AwZ‡e¸bx iwk¥i e¨envi bq?    
 A. wµ÷v‡jvMÖvwd           B. †cÖvwUb A¨vbvjvBwmm         C. AcwUK¨vj †mÝiiæ‡c        D. †Kvl Gi †gwW‡Kj B‡gwRs  

35|   Avqb kbv³Ki‡b wb‡Pi ‡KvbwU e¨eûZ nq?           
 A. AgNO3       B. NH4OH      C. H2S       D. Ba(NO3)2  
 36| cigvbyi †ÿ‡Î †KvbwU Am¤¢e?              
 A. 1s       B. 2p C. 3f       D. 4d      
37| ‡Kvb wmwiR `„k¨gvb eY©vwj AÂ‡ji AšÍf©y³?    
 A.  c¨v‡ðb wmwiR      B. eªv‡KU wmwiR       C.  evgvi wmwiR    D. jvB‡gb wmwiR           
38| wkLv cixÿvq ‡Kvb AvqbwU bxjvf meyR eY© †`Lvq?  
     A. Cu            B. Ca                   C. Sr                D. Ba        
39| AiweUv‡ji kw³i mwVK µg †KvbwU?       

     A. 4s  3d  4p    B. 3d  4s  4p    C. 4p  4s  3d    D. 3s  4p  3d                                                           

40| wb‡Pi ‡Kvb ỳwUi †ÿ‡Î ( n+l ) mgvb bq ?         
      A. 3p,4s         B. 3d,4p        C. 5s,5p            D. 5s,3d       
41| wb‡¤œi †Kvb cixÿvwU mvjwdDwiK GwmW I bvBwUªK Gwm‡Wi g‡a¨ cv_©K¨ Ki‡Z e¨envi Kiv hvq?  
  A. mve©Rbxb wb‡`©k w`‡q cixÿv    B. †mvwWqvg Kve©‡bU ¸ov †hv‡M 
  C. g¨vM‡bwkqvg wdZv †hv‡M          D. †ewiqvg bvB‡UªU `ªeY †hv‡M                
42| 26 AvYweK msL¨vwewkó GKwU †gŠ‡ji M-†m‡j B‡jKUª‡bi msL¨v-    
      A.12                B. 18                     C.14                      D. 16 
43| NO    Avq‡b KZ wU B‡jKUªb we`¨gvb-                    

     A. 16                 B. 15              C.31                   D.32  
44| MRI  Kx?                                 
 A. ‡PŠ¤̂Kxq Ae‡jvwnZ cÖwZ”Qwe      B. ‡PŠ¤^Kxq AbyiYb cÖwZ”Qwe      
 C. wbDwK¬qvi †PŠ¤K̂xq AbyiYb     D. ‡PŠ¤̂Kxq †iwWI cÖwZ”Qwe 
45| †KvbwU n Zg kw³ Í̄‡i †gvU AiweUv‡ji msL¨v cªKvk K‡i?  

 A.            B.   

 C.            D.  

46| †KvbwU Awe©Uvj cªKvk K‡i?  

 A.                       B. E                C. h2                  D.  
47| Wvëb ej‡Z Kx †evSvq?                
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 (a) Atomic mass              (b)1  -24 gm carbon            (c)Atomic mass unit  (d) Relative atomic mass 

48| B‡jKUªb-†fvë (eV)wK‡mi GKK?                                                       
 (a) wefe                 (b) we`y¨r †ÿÎ              (c) kw³            (d) PvR© 
49| ‡cÖvU‡bi fi KZ?                                                                                                    

 (a) 1.673 -24g     (b) 1.637 -24g      (c) 1.736 -24g       (d) 1.763 -24g                 
50|  ‡gŠ‡ji wbDwK¬Ib msL¨v ej‡Z wK eySvq?                                                  
 (a) ‡cÖvUb I wbDUª‡bi †gvU msL¨v                 (b) ‡cÖvUb I B‡jKUª‡bi †gvU msL¨v 
 (c) ‡dvUb I B‡jKUª‡bi †gvU msL¨v              (d) wbDUª‡bi I B‡jKUª‡bi †gvU msL¨v       
 

1. C 2.B  3.D  4.B 5.B 6.A 7.C 8.D 9.B 10.B 
11. C 12. C 13.C 14.B 15.D 16.C 17.D 18.A 19.B 20.B 
21. B 22.D  23.A 24.B 25.C 26.A 27.C 28.B 29.C 30.A 
31. B 32. C,D 33.C 34.A 35.D 36.C 37.C 38. A 39.A 40.C 
41.D 42. C  43. D  44. B  45. B 46. D 47.C 48.C  49.A 50.A 

 

Chapter-3 
1|  GKwU †gŠj A Gi ewn Í̄‡ii B‡jKUªbxq KvUv‡gv wb¤œiƒc n‡j A2O ‡hŠMwU‡Z Kx ai‡bi eÜb Dcw¯’Z?  
     A – 3s2 3p6 4s1   Ges    O – 2s2 2p6      
     A. AvqwbK          B. mg‡hvRx      C. mwbœ‡ek       D. mg‡hvRx I mwbœ‡ek             
2| ‡cvjvivqb ÿgZv †`Lv‡bv n‡jv, wb‡¤œi †KvbwU mwVK?       

      A.  Al3+  Mg2+       B. Mg2+   Al3+       C.  Be2+  Mg2+           D. Mg2+   Be2+      
3| GKwU †gŠ‡ji cvigvbweK msL¨v 35 †gŠjwUi Ae¯’vb †Kvb eø‡K?  
      A.  s - eøK       B. p - eøK        C.  d - eøK          D. f - eøK    
4| wb‡Pi †Kvb 2wU †gv‡ji ga¨Kvi 1g AvqbxKib kw³i cv_©K¨ me©wb¤œ -  
     A. Li, Na         B. Na, K        C. K, Rb                   D. Rb, Cs   
 5| p - eøK  ‡gŠjMy‡jvi ‡ewkifvM Kx?   
     A. avZz       B. AavZz      C. DcavZy      D. ‡PŠ¤̂K c`v_©   
6| Zwor FbvZ¥KZvi mwVK µg ‡KvbwU?     
   A. F   N    O   Br           B. F   N   Br   O       C. F   O   N   Br        D. F   O    Br   N         
7| sp3  msKivwqZ †hŠM bq †KvbwU?           
    A. BF3         B. NH3       C. H2O                   D. CH4   

8| ‰`ZvKvi AY~ †KvbwU?   
      A.  CO2          B. SiO2     C.  SO2         D. NO2 
9| s – eøK †gŠj KqwU?  
      A.  14       B. 24      C.  26       D. 36  
10| SiO2 Gi cÖK…wZ †Kgb?  
     A. A¤øxq        B. ÿvixq         C. Dfagx©         D. wbi‡cÿ       
11| ‡Kvb ‡hŠ‡Mi AvK…wZ mij ˆiwLK?       
      A.  CO2          B. XeF4     C.  PCl5          D. BF3 
12| AlCl3 ‡hŠMwU 
      i. jyBm GwmW       ii. AóK Ac~Y©      iii. Rjxq ª̀e‡Y A¤øagx©  
     wb‡Pi ‡KvbwU mwVK?   
      A.i, ii          B. i, iii     C. ii, iii        D. i, ii, iii  
13| ‡g‡Ûwj‡di ch©vq mviwb‡Z KZwU ch©vq wQj?    
      A. 5          B. 7             C. 9                D. 12    

14| NH Gi msKiY Kx? 

      A. sp          B. sp2       C. sp3        D. sp3 d   
15| ch©vq mviwbi RbK †K?    
    A. ‡jv_vi †gqvi         B. ‡g‡Ûwjd       C. ‡gvm‡j         D. iv`vi‡dvW©        
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16| ei‡di GKwU Aw·‡Rb cigvby‡Z KqwU H-eÜb we`¨gvb?     
      A. 2       B. 3        C. 4        D. 5   
17| ‡KvbwU †hŠ‡Mi AYyi eÜY‡KvY eo ?  
      A. NH3        B. H2O        C.  BCl3         D. NF3   

      
18| PCl5 Gi ‡K› ª̀xq cigvbyi †hvR¨Zv Í̄‡i gy³ I eÜb B‡jKUªb †Rvo KqwU?          
       A. 2, 4         B. 2, 3         C. 1, 4      D. 1, 3          
19| ‡KvbwUi AvqwbK e¨vmva© me©wb¤œ?   
       A. O2-        B. Na+            C. Al3+              D. Mg2+  
 20| Pvj‡Kv‡Rb ‡gŠj ejv nq †Kvb MÖæ‡ci †gŠj‡K?    
       A. 13          B. 14             C. 15               D. 16    
21| ‡KvbwU Ae¯’všÍi †gŠj bq? 
       A. V          B. Cr             C. Fe             D. Zn 
22| ‡Kvb †hŠMwU AvqwbK nvBWªvBW?    
      A. H2O          B. H2S         C. NaH         D. HI   
23| wb‡Pi †KvbwU Aa©cwievnx bq?     
    A. M¨vwjqvg Avi‡mbvBU        B. wmwjKb       C. Avi‡RbUvg         D. Rvi‡gwbqvg          
24| wb‡Pi †KvbwU fvix avZzi D`vniY bq?  
      A. Hg          B. Zn          C.  Cd            D. Au    
25| AcwUK¨vj dvBev‡ii cÖavb Dcv`vb †KvbwU? 
      A. CaO           B. MgO            C.  CuO             D. SiO2    
26| Al2Cl6 AYy‡Z mg‡hvRx I mwbœ‡ek mg‡hvRx eÜ‡bi msL¨v h_vµ‡g †KvbwU?     
      A. 6, 2            B. 6, 1         C. 8, 0         D. 7, 0      
27| ‡Kvb jeYwU Mvp H2SO4 Gi mv‡_ wewµqv K‡i S Drcbœ K‡i?  
       A.  NaF         B. NaCl         C.  NaBr            D. NaI       
28| weij g„wËKv avZz †Kvb MÖy‡c Aew¯’Z?      
       A. MÖæc -1    B. MÖæc -2       C. MÖæc -3        D. MÖæc -4     

29| PH  Avq‡b KZwU B‡jKUªb we`¨gvb?      

      A. 20          B. 19       C.  18              D. 15                
30| ‡KvbwU Mn avZzi Aw ’̄wZkxj Rvib gvb?            
       A. +2          B. +7       C. +4          D.  +3 
31| chv©q mviwY‡Z GKB chv©‡q evg n‡Z Wvb w`‡Ki †gŠj¸‡jvi †ÿ‡Î †Kvb Z_¨wU mwVK?          
      A. AvqwbKib kw³ e„w× cvq   B. B‡jKUªb Avmw³ n«vm cvq         
 C. Zwor FbvZ¥KZv AcwiewZ©Z _v‡K       D. cigvbyi AvKvi evo‡Z _v‡K   
32| B‡jKUªb Avmw³i †ÿ‡Î wb‡Pi †Kvb µgwU mwVK?           

  A. F  Cl  Br  I         B. Cl F  Br  I          C. I  Br  Cl  F         D. Cl  Br  I  F        
33| wb‡Pi †KvbwU mycvi A·vBW?   
  A. KO2      B. Pb3O4       C. MnO2     D. Na2O2 
34| H2O AYyi ev cvwbi eÜb †Kvb KZ?  
       A. 104.50             B. 1070       C. 109.50        D. 1800  
35| PCl5  AYyi MVb Kx iæc?      
      A. wÎ‡KvYvKvi wØ – wcivwgWxq B. AóZjKxq        C. mgZjxq wÎ‡KvYvKvi    D. PZz& Í̄jKxq    
36| nvBWªvwm‡Wi ZxeªZv wK‡mi Ici wbf©i K‡i?          
      A. †K›`ªxq cigvbyi RviY msL¨v        B. †K›`ªxq cigvbyi PvR© NbZ¡      
 C. A¨vbvq‡bi AvKvi      D.K¨vUvq‡bi AvKvi   
37| wb‡Pi †KvbwU mvaviY Ae¯’vq Zij?        
      A. F2       B. Cl2           C. Br2          D. I2  
38| CH2=CHCH2CHO ‡hŠMwU‡Z h_vµ‡g  Ges  eÜ‡bi msL¨v KZ?     
      A. 9, 2            B. 8, 4           C. 10, 1             D. 10, 2 



cÖvšÍ wdwR· NU Chemistry Final Suggestion-2025  cÖvšÍ wdwR· 

 Cell: 01759-645872 Pranto Physcis 14 | P a g e  

39| wb‡Pi †KvbwU AwaK kw³kvjx?  
       A. NaOH             B. KOH       C. Ca(OH)2        D. NH4OH 
40| wb‡Pi †Kvb eÜbwU me‡P‡q `ye©j ev Kg kw³ m¤úbœ?      
      A. AvqwbK eÜb     B. mg‡hvRx eÜb       C. avZe eÜb      D. mwbœ‡ek eÜb    
41| ‡KvbwU ivmvqwbK ˆewkó¨?          
      A.  NbZ¡        B. `ªve¨Zv       C. A¤øZ¡        D.Mjbv¼   
42| wb‡Pi †Kvb †hŠ‡M AšÍtAvYweK H eÜb Av‡Q?        
      A.  m¨vwjmvBwjK GwmW     B. cvwb      C. †dbj         D.A¨v‡gvwbqv    
43| A  B  cigvbyi e¨vmva© h_vµ‡g 37 pm   99 pm    n‡j AB   mg‡hvRx †hŠ‡Mi eÜb ~̀iZ¡ KZ?     
      A. 9, 2            B. 8, 4           C. 10, 1             D. 10, 2 
44| cÖwZwbwa †gŠj †Kvb¸‡jv-   
      A. s- eøK †gŠj             B. d- eøK †gŠj             C. s- Ges p- eøK †gŠj          D. d- Ges f- eøK †gŠj          
45| ‡eviv· Kx ?  
      A.   B2O3       B. BF3        C.  BH3          D. Na2B4O7.10H2O

      
46| me‡P‡q mn‡R we‡qvwRZ nq †Kvb †hŠM ?          
      A.   CaCO3       B.Na2CO3        C.  MgCO3          D. BaCO3 
47| Da©cvZb KLb N‡U?     
    A. ‰Îa we›`y Pvc < evqygÛjxq Pvc   B. ‰Îa we›`y Pvc > evqygÛjxq Pvc    
 C. ev®ú Pvc = evqy Pvc     D. AvšÍtKYv AvKl©b Lye wb¤œ   
48| MÖvdvB‡U Kve©‡bi ‰ewkó¨ - 
      i. sp2 msKib       ii. B‡jKUª‡bi wW‡jvKvjvB‡Rkb       iii. Zwor cwievwnZv    
      ‡KvbwU mwVK?   
       A. i, ii          B. ii, iii     C. i, iii         D. i, ii, iii    
49| | wb‡Pi ‡Kvb †hŠMwU A‡cvjvi?     
      A. CCl4        B. CHCl3     C. CH3OH         D. HF          
50| ‡KvbwU AvBU †hŠM?      
     A.NaKCO3          B. Na2SnO2     C. KClO3        D. Na2PbO3  

1.A 2. C 3.B 4.C 5.B 6.C 7.A 8.B 9.A 10.A 
11. A 12.D 13.D 14.C 15.B 16.A 17.C 18.D 19.C 20.D 
21. D 22.C 23.C 24.C 25.C 26.A 27.A 28.C 29.C 30.D 
31.A 32.B 33.A 34.A 35.A 36.C 37.C 38. D 39.B 40.C 
41.C 42.A 43.B 44.C 45. D 46. C 47.B 48.D 49.A 50.B 

 

Chapter-4 
1|  Pv‡ci GKK atm n‡j wb‡¤œi wewµqvq Kp Gi GKK Kx?  
    COCl2(g)        CO(g) + Cl2(g)   
     A. atm-1            B. atm           C. atm2             D. GKK †bB     

2|  HSO  Avq‡bi AbyeÜx ÿviK †KvbwU?       

      A.  H2SO4        B. SO      C.  H2O          D. H3O
+   

3|  Fe2O3 Gi A¤øZ¡ KZ?     
      A.  2       B. 3     C.  6         D. 4   
4| 0.1 M HCl   ª̀e‡Yi  pH  KZ?     
      A.  1.0        B. 2.0         C.  0.05           D. 0.1 
5|  H2SO4 ª̀e‡Y 2NH4OH `ªeY †hvM Kiv n‡j cwieZ©b N‡U -        
      H2SO4 + 2NH4OH = (NH4)2 SO4 + 2H2O + Zvc G wewµqvq -      
      ‡KvbwU mwVK?  
     A. Zvc wbM©Z nq       B. Zvc ‡kvwlZ nq     C. Zv‡ci †Kvb cwieZ©b N‡Ubv  D. Af¨šÍixY kw³ e„w× cvq   
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6| Zxeª GwmW I Zxeª ÿv‡ii cÖkgb Zvc H Gi gvb KZ?     
      A.  – 57.32 kJ mol-1      B. + 57.32 kJ mol-1       C.  + 52.32 kJ mol-1        D. – 52.32 kJ mol-1         
7| wewfbœ wewµqvi mwµqb kw³ †`qv n‡jv| †Kvb& wewµqvwUi MwZi nvi me©wb¤œ?   
      A. 1.32 kJ mol-1      B. 2.31 kJ mol-1       C. 1.02 kJ mol-1        D. 0.5 ×10-2 kJ mol-1         
8| H2SO4 Drcv`‡bi †ÿ‡Î cÖfveK †KvbwU?           
      A.  Fe            B. Ni           C.  Pt         D. Mo          
9|  wewµqvi nv‡ii GKK †KvbwU?    
      A. mol dm-2 s-1        B. mol dm-3 s-1         C.  mol dm3 s-1          D. mol-1 dm3 s-1            
10| gvbe i‡³i pH KZ ?  
      A.  5.4          B. 6.4        C.  7.4          D. 8.4    
11| C-C Mo eÜb Gb_vjwc kJ / mol GK‡K KZ?  
      A.  335         B. 724         C.  835       D. 945     
12| nvBWªvwmWmg~‡ni ZxeªZv wK‡mi Dci wbf©i K‡i?       
 A. †K›`ªxq cigvbyi Rvib msL¨v  B. †K›`ªxq cigvbyi PvR© NbZ¡      C. A¨vbvq‡bi AvKvi       D. K¨vUvq‡bi AvKvi   
13| wb‡Pi ‡KvbwU me©vwaK Zxeª GwmW?    
      A.  HCl         B. HBr         C.  HF        D. HI       
14| cÖfveK ivmvqwbK wewµqvi †Kvb welqwU cwieZ©b K‡i?    
 A. mwµqb kw³       B. Drcv‡`i w¯’wZkw³       C. wewµq‡Ki w¯’wZkw³         D. wewµqv Zvc    
15| A¤øvwqZ KMnO4 Ges A·vwjK GwmW ª̀e‡Yi wiW· wewµqvq †KvbwU A‡Uv cÖfveK wn‡m‡e KvR K‡i? 

      A. MnO             B. Mn2+
         C. CrO          D. K+          

16| 250 C DòZvq cvwbi AvqwbK ¸bdj KZ?    
      A. 1.0 × 10-7           B. 1.0 × 107             C. 1.0 × 10-14              D. 1.0 × 1014             
17| mwµq fi Kx?     
      i. AvswkK Pvc      ii. AvYweK fi      iii. ‡gvjvi NbgvÎv 
      ‡KvbwU mwVK?   
      A. i, ii          B. ii, iii     C. i, iii        D. i, ii, iii  
18| 4% NaOH  `ªe‡Yi pH  gvb KZ?  
      A. 0         B. 1         C.  7          D. 14         
19| gvwUi pH e„w×i Rb¨ e¨eûZ nq †KvbwU?          
 A. BDwiqv      B. W‡jvgvBU      C. wW G wc      D. wU Gm wc           
20| ‡Kvb †ivMxi i‡³i pH 6.90; GB Ae¯’v‡K wK e‡j ?   
 A. A¨vjKv‡jvwmm       B. A¨vwm‡Wvwmm       C. nvB‡Wªvwmm       D. A¨vjKvwjwgqv  
 21| GKwU `ªe‡Yi pH n‡jv 6| H `ªe‡Y Av‡iv HCl `ªeY †hvM K‡i `ªe‡Yi pH  3 Kiv n‡jv| †kl `ªe‡Y H+ Avq‡bi †gvjvi NbgvÎv e„w× N‡U‡Q -     
 A. 102 times          B. 103 times          C. 10-3 times           D. 10-2 times           
22| ‡KvbwU mvg¨ve¯’vi ˆewkó¨ bq? 

 A. mv‡g¨i ’̄vwqZ¡      B. Dfq w`K †_‡K myMg¨Zv       C. wewµqvi nvi      D. wewµqvi Am¤ú~Y©Zv  
23| ‡KvbwU cÖfveK wel?       

       A. Al2O3          B. MnO2          C. As2O3            D. Ni           
24| N2(g) + 3H2(g) = 2NH3(g) wewµqvwU‡Z Kp I Kc Gi g‡a¨ m¤úK †KvbwU?    
      A. Kp = Kc (RT)2        B. Kp = Kc (RT)         C. Kp = Kc (RT)-2        D. Kc = Kp  (RT)            

25| N2(g) + 3H2(g)        2NH3(g); G wewµqvq mvg¨aªæeK K1n‡j wb‡¤œv³ mgxKiY g‡Z wewµqvwUi mvg¨aªyeK K2 Gi m¤úK© Kx n‡e ? |   

N2(g) +   H2(g)         NH3(g);     

      A. K2 =        B. K2 = K1        C. K2 =               D. K2 =  K1         

26| ‡KvbwU A¨vw¤ú‡cÖvwUK cÖRvwZ? 

       A. H3PO4          B. H3O
+        C. H2SO4            D. HSO      
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27| wb‡Pi †Kvb ª̀e‡bi †ÿ‡Î pH Gi gvb me©vwaK?    

      A. 0.01 M  HCl           B. 0.01 M  HNO3           C. 0.01 M  H2SO4          D. 0.01 M  H2CO3           

28| wb‡Pi †Kvb cÖkgb wewµqvq cÖkgb Zvc me‡P‡q Kg?  

      A. (HCl + NaOH)          B. (CH3COOH + NaOH)       C. (HF + NaOH)        D. (HCOOH+ NH4OH)   

      A2 (g) + B2 (g)        2AB (g); H = +ve 
29| wewµqvwU‡Z Pvc evov‡j Kx n‡e?             
 A. Drcv‡`i NbgvÎv evo‡e               B. Kp Gi gvb evo‡e         
 C. wewµq‡Ki NbgvÎv evo‡e        D. Pv‡ci ‡Kvb cÖfve †bB     
30| MÖxb †Kwgw÷i mswkøó welq n‡jv - 

       i. cwi‡ek evÜe Drcv`b    ii. m‡e©v”P Drcv`b     iii. GUg BKbwg   

      ‡KvbwU mwVK?   

      A.i, ii          B. ii, iii        C. i, iii        D. i, ii, iii  

31| gvbe i‡³i pH KZ?                                    

      A.  5.4          B. 6.4        C.  7.4          D. 8.4    
32| cÖ_g µg wewµqvi nvi aªæe‡Ki  GKK †KvbwU?    

     A. s-1     B. mol L-1 s-1     C. mol L-1      D. L mol-1 s-1   

33| NO2(g) + CO(g)        NO(g) + CO2(g) G‡ÿ‡Î -     [CO]0 wewµqvwUi µg KZ? 

         A. 0            B. 1.0        C. 1.5       D. 2.0  

34| †KvbwU cÖ_g µg wewµqv?      

         A. k Gi GKK s-1      B. k Gi GKK L mol-1 s-1        C. k =        D. t  =  

35| Pv‡ci cÖfve †bB †Kvb †ÿ‡Î?      

        i. H2O(g) + H+(g)      H3O(aq)   ii. NO2(g) + CO(g)      NO(g) + CO2(g)   iii. CaCO3(s)       CaO(s) + CO2(g)  

      ‡KvbwU mwVK ?   

      A.i, ii          B. i, iii     C. ii, iii        D. i, ii, iii 

36| ‡Kvb& †ÿ‡Î wewµqv Wvb w`‡K hvq?   

      A.   Qc   Kc            B. Qc   Kc      C.  Qc =  Kc            D. Qc = 1,  Kc  =1           

37| ‡Kvb& wewµqvi Rb¨ Kc  = KP RT ?   

      A. 2SO2(g) + O2(g)         2SO3(g)         B. PCl5(g)         PCl3(g) + Cl2(g) 

      C. COCl2(g)        CO(g) + Cl2               D. N2O4(g)        2NO2(g)    

38| GKwU Rjxq `ªe‡Yi pH = 5 n‡j `ªeYwU‡Z -OH Avq‡bi NbgvÎv KZ †gvjvi ?     

      A. 10-6           B. 10-9            C. 10-7            D. 10-5        

39| ‡Kvb Gwm‡Wi Ka Gi gvb m‡ev©”P?             

      A. H2SO4          B. HNO3     C. HClO4        D. H3O
+  

40| -OH Avq‡bi AYyeÜx GwmW †KvbwU?       

      A. H3O
+           B. H2O          C. O2-         D. H+ 

41| ‡Kvb wm‡÷gwU cÖkg?   

      A. Py‡bi cvwb      B. NaCl(aq)      C. CuSO4(aq)        D. i³  

42| 10% we‡qvRb gvÎvi GKwU  g„`y Gwm‡Wi †Wwm‡gvjvi ª̀e‡Yi pH KZ?    

         A.1     B. 2         C. 3          D. 4   

43| Zvc Drcv`x wewµqvq -  

     i. Zvckw³ ivmvqwbK kw³‡Z cwibZ nq    ii. ivmvqwbK kw³ Zvc kw³‡Z cwibZ nq    iii. H Gi gvb FbvZ¥K       

     ‡KvbwU mwVK ?    

     A. i, ii          B. ii, iii     C. i, iii        D. i, ii, iii    
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44| ‡KvbwU Zvcnvix cÖwµqv?   

      A. `ªeY        B. cÖkgb       C. `nb      D. cigvbyKiY  

45| 1 Ryj = KZ K¨vjwi?    
      A. 4.2           B. 2.4              C. 0.42              D. 0.239     
46| we‡qvRb wewµqvq -      
      A. Zvc †kvwlZ nq       B. Zvc wbM©Z nq       

 C. Zv‡ci †Kv‡bv cwieZ©b N‡U bv     D. Zv‡ci †Kv‡bv m¤úK© †bB   

47| GKwU Rjxq `ªe‡bi pOH Gi gvb 8 n‡j `ªeYwUi H+ Avq‡bi NbgvÎv -   
      A. 10-8 mol L-1          B. 10-6 mol L-1        C. 10-4 mol L-1      D. 10-2 mol L-1                  
48| mvg¨v‡¼i Dci ‡Kvb wbqvg‡Ki cÖfve i‡q‡Q?          
       A. ZvcgvÎv     B. Pvc      C. NbgvÎv      D. ZvcgvÎv I Pvc            
49| wewµq‡Ki NbgvÎv e„w× Ki‡j mvg¨ve¯’vi Ae¯’vb †Kvb w`‡K ¯’vbvšÍwiZ nq?   
       A. Wv‡b        B. ev‡g        C. w¯’i _v‡K        D. m¤úK© †bB   
50| wb‡¤œi DfgyLx wewµqvq Pv‡ci cÖfve Kx? 
      A(s) + B2(g)        D2(g)           
      A. Pv‡ci cÖfve ‡bB     B. mvg¨ve¯’v Wv‡b ¯’vbvšÍi nq       C. mvg¨ve¯’v ev‡g ¯’vbvšÍi nq  D. mvg¨ve¯’v wejyß nq       

1. B 2.B  3.C 4.A 5.1.A 2.B 6.A 7.B 8.C 9.B 10.C 
11. A 12. C 13.D 14.A 15.B 16.C 17.C 18.A 19.B 20.B 
21. B 22.B 23.C 24.C 25.C 26.D 27.D 28.D 29.DS 30.C 
31. C 32. A 33.B 34.A 35.A 36.A 37.A 38.B 39.C 40.B 
41.B 42. B 43. B 44.D  45.D  46.A  47.B 48.A 49.A 50.B 

 

Chapter-5 
1|  Lv`¨ ª̀e¨ cP‡b Ab¨Zg mnvqK †KvbwU?  
      A. SO2

            B. N2O         C. NO2      D. O2       
2|  Lv`¨ msiÿ‡Y e¨eûZ A¨vw›UAw·‡W›U †KvbwU?       
      A.  EDTA           B. C6H12O6         C.  CH3COOH           D. BHT   
3|  BHA-Gi c~Y©iæc Kx?     
      A. Butylated hydroxy anisole                B. Butalated hydroxy acetate     
      C. Butahydrated hydroxy anisole         D. Butahydrated hydroxy amine      
4|  Avg †KŠUvRvZKi‡Y †Kvb †hŠMwU e¨eûZ nq?     
     A. B_vbj        B. mvqwUªK GwmW      C. digvwjb      D. GmKiweK GwmW   
5|  `ya n‡”Q-wb‡Pi †KvbwU?        
     A. ‡Rj        B. Bgvjkb       C. mvm‡cbmb      D. mj   
6| ‡Kvb cÖvbxi `y‡a kw³ (K¨vjwi) †ewk _v‡K?     
     A. Mvfx         B. gwnl        C. QvMj       D. ‡fov    
7| ‡ccUvB‡Rkb c×wZ‡Z ˆZwi Kiv hvq †KvbwU? 
     A. Bgvjkb         B. Kj‡qW        C. mvm‡cbmb      D. †Kvqv¸‡jkb    
8| ‡KvbwU U¨vj‡Ki mshyw³ ?           
      A.  4MgO.3SiO2.H2O       B. 3MgO.4SiO2.H2O      C.  3MgO.SiO2.4H2O      D. 4MgO.2SiO2.H2O                  
9| Uq‡jU wK¬bv‡ii g~j Dcv`vb †KvbwU?    
      A. Na2CO3

            B. NaOH          C.  (NH4)2CO3          D. NH4OH            
10| Møvm wKøbvi e¨eûZ ivwes A¨vj‡Kvnj wb‡Pi †KvbwU?  
     A. iso- ‡cÖvcvBj A¨vj‡Kvnj  B. iso- weDUvBj A¨vj‡Kvnj        C. tert- weDUvBj A¨vj‡Kvnj D. B_vBj A¨vj‡Kvnj     
11| ‡g‡n`xi is Gi Kvib †Kvb ivmvqwbK `ªe¨?  
     A. j¨v‡bvwjb         B. jv‡mvb         C. AwjK GwmW       D. DB›Uvj wMÖb     
12| MuvRb cÖwµqvq †Kvb cwieZ©b m¤úbœ nq?       
 A. Møy‡KvR †_‡K B_vbj      B. my‡µvR ‡_‡K Møy‡KvR       
 C. B_vbj ‡_‡K A¨vwmwUK GwmW        D. B_vb¨vj ‡_‡K A¨vwmwUK GwmW         
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13| dzW wcÖRvi‡fwUf G e¨eûZ mvqwUªK Gwm‡Wi pH KZ?    
      A. pH 4.74          B. pH 4.50       C.  pH 3.14          D. pH 3.01 
14| ‡g‡n`x cvZvi wbh©v‡m †Kvb ‡hŠMwUi cÖvavb¨ _v‡K? 
 A. 2- nvB‡Wªvw· †eb‡Rv KzB‡bvb      B. †eb‡Rv KzB‡bvb    
 C. 2- nvB‡Wªvw· 1, 4-b¨vc_v KzB‡bvb    D. Wvqv‡Rvwbqvg †K¬vivBW  
15| wf‡bMvi m¤ú‡K© wb‡Pi ‡KvbwU mZ¨ bq?     
      A. B_v‡bvwqK Gwm‡Wi 6-10% Rjxq `ªeY            B. Lvev‡ii cÖwµqvRvZKi‡Yi ci ev®úvwqZ nq bv    
      C. Lvevi I †`‡ni pH Gi mgZv eRvq iv‡L          D. K…wÎg ev ivmvqwbK dzW wcÖRvi‡fwUf   
16| m‡ev©”P kw³ cvIqv hvq wb‡¤œi †Kvb Lv`¨wU †_‡K?     
      A. gvLb          B. wWg        C. ỳa          D. wPwb          
17| ‡KvbwU KxU bvkK? 
      A. DDT              B. BHT            C.  TSP             D. LAB     
18| evwj©, †LRyi ¸o I Av½y‡i wb‡Pi †Kvb Lv`¨ Dcv`vb i‡q‡Q?          
      A. Kv‡ev©nvB‡WªU           B. †cÖvwUb         C. wfUvwgb           D. †¯œnRvZxq c`v_©      
19| mvBwUªK GwmW, wf‡bMvi, jeY, SO2| G c`v_©̧ ‡jv wb‡¤œi †Kvb †kÖwbi AšÍf©y³?   
       A. wfUvwgb         B. †cÖvwUb           C. dzW wcÖRvi‡fwUfm      D. Lv`¨ms‡hvRbx           
20| ‡Kvì wµ‡g wcw”QjKviK †KvbwU?    
      A. wMømvwib           B. Zij c¨vivwdb          C. cÖcvBj c¨vivwdb         D. cvwb  
21|Møvm wK¬bvi I Uq‡jU wK¬bv‡i e¨eûZ mvid¨vK‡U›U - Gi _v‡K -      
      i. wWUvi‡R›U ˆewkó¨       ii. c„ôZj mwµqZv      iii. RxevbybvkK ÿgZv   
     ‡KvbwU mwVK?   
      A. i, ii          B. i, iii     C. ii, iii        D. i, ii, iii     
22| ‡Kvqv¸‡jkb c×wZ †KvbwU? 

       A. `ya †_‡K Qvbv ˆZwi                 B. AS2S3 mj-G NaCl †hvM Ki‡j Aat‡ÿc c‡o      
      C. gvLb †_‡K wN ˆZwi                 D. wPwbi Mvp Zß ª̀eY‡K kxZj Ki‡j wPwbi `vbv ˆZwi nq  
23| `ya †_‡K Qvbv ˆZwii cÖwµqv n‡jv -          
      A. Av`ª© we‡kølY            B. di‡g‡›Ukb          C. ‡Kvqv‡j‡mÝ          D. RviY   
24| K…wÎg A¨vw›UAw·‡W›U ‡KvbwU?    
     A. wfUvwgb C        B. NaCl       C. myMvi        D. cÖcvBj M¨v‡jU       
25| me©vwaK Kvh©Ki †Kvqv¸‡j›U †KvbwU?     
 A. KOH          B. NaCl        C. Mg(NO3)2         D. Fe2(SO4)3  
26| (MgOH)2 Ges cvwbi wgkªb‡K Kx ejv nq?    
 A. mvm‡cbkb            B. Kj‡qW         C. Bgvjkvb             D. `ªeY    
27| wb‡Pi †Kvb Dcv`vb Øviv Lv`¨ msiÿY‡K wKDwis e‡j?           
 A. jeY            B. wf‡bMvi          C. digvwjb               D. ‡Zj     
28| UvjK Kx?             
      A. ‡mvwWqvg wmwj‡KU             B. g¨vM‡bwmqvg wmwj‡KU              C. cUvwkqvg wmwj‡KU             D. A¨vjywgwbqvg wmwj‡KU              
29| gë wf‡bMvi cª¯‘wZ‡Z (NH4)2SO4  I (NH4)3PO4  e¨eûZ nq| Gm‡ei f~wgKv Kx?      
      A.  e¨vK‡Uwiqv e„w×‡Z mnvqK        B. wPwbi RviY NUvq          
 C. A¨vj‡Kvn‡ji ª̀æZ RviY NUvq        D. A¨vjwWnvBW cÖ ‘̄wZ cÖwZ‡iva K‡i             
30| wb‡Pi ‡Kvb cÖvbxi `y‡a †cÖvwU‡bi cwigvb me‡P‡q †ewk _v‡K?       
      A. gvbyl          B. Miæ        C. gwnl         D. †fov 
31| digvwj‡b Kx cwigvb wg_¨vbvj _v‡K? 
      A. 52%           B. 40%         C. 20%          D. 8%   
32| f¨vwbwks wµg Gi cÖavb DcKiY †KvbwU? 
      A. miweUvj               B. cviwdDg      C. wMømvwij g‡bvw÷qv‡iU        D. Kw÷K cUvm   
33| wb‡Pi ‡KvbwUi cÖ¯‘wZ‡Z w÷qvwiK GwmW jv‡M?   
      A. ‡¯œv               B. ‡Kvì wµg       C. U¨vjKg cvDWvi         D. wjcw÷K    
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34| wb‡Pi †KvbwU g‡qðvivBRviiæ‡c AvdUvi †kf †jvk‡b e¨enyZ nq?    
 A. wWb¨vPvW© A¨vj‡Kvnj           B. cÖcvBwjb A¨vj‡Kvnj         C. Bw_wjb MøvBKj              D. wMømvij   
35| gvsm †KŠUvRvZKi‡b wb‡Pi †KvbwU e¨enyZ nq?           
 A.4% wPwbi `ªeY             B. 2%  je‡bi `ªeY          C. 10% je‡bi ª̀eY         D. 8% wPwbi `ªeY                  
 36| Lv`¨ wbivcËvi Rb¨ WHO wba©vwiZ wbqvgK/wb‡ ©̀kbv KqwU?       
      A. 4          B. 5         C. 10        D. 12 
37| Lv`¨ wbivcËv Kx? 
     A. KxU cZ½ †_‡K Lv`¨ iÿv              B. Lv`¨‡K Rxevby I `~lYgy³ ivLv     
     C. Lv`¨ evRviRvZKi‡bi wbivcËv        D. Lv`¨ ª̀‡e¨i wbivc` evRviRvZ Kib  
38| ‡`‡n Lv‡`¨i Af¨šÍixb `n‡b Drcbœ kw³i bvg Kx?   
    A. `nb Zvc         B._v‡g©v‡R‡bwmm        C. BMR         D. Lv‡`¨i kw³gvb  
39| Avgv‡`i kix‡ii MVbKvix †Kv‡li cÖavb Dcv`vb †hŠM †KvbwU?           
     A. DNA           B. RNA            C. ‡cÖvwUb       D. GbRvBg  
40| Lv`¨ cP‡b mnvqK cwi‡ek -    
         i. Av`ª©Zv I O2      ii. ZvcgvÎv  200 C            iii. ZvcgvÎv  200 C        
      ‡KvbwU mwVK?   
       A.i, ii          B. i, iii     C. iii         D. i, ii, iii    
41| Lv`¨ ‡KŠUvRvZKi‡Y Zv‡ci m‡½ mswkøóZv i‡q‡Q hvi -      
      i. K¨vwbs      ii. eøvwÄs        iii. wiUwU©s   
      ‡KvbwU mwVK?   
      A.i, ii          B. i, iii     C. ii,iii         D. i, ii, iii      
42| Kj‡q‡Wi ‡ÿ‡Î - 
 i. me BgvjkvbB Kj‡qW, wKš‘ me KjqW Bgvjkvb bq       ii. ‡Rwj Kj‡qW bq      
 iii. Kzqvkv GKwU Kj‡qW    
    ‡KvbwU mwVK?   
       A.i, ii          B. i, iii     C. ii,iii         D. i, ii, iii     
43| ‡Kvqv¸‡j›U wn‡m‡e Kvh©KvwiZvi µg -    
      A.Na+   Ba2+  Al3+            B. Ba2+  Na+   Al3+           C. Al3+   Ba2+  Na+           D. Ba2+  Al3+   Na+             
44| ỳ‡a Bgvjwmdvqvi †KvbwU?     
    A. j¨vK‡UvR          B. ‡cÖvwUb     C. Am¤ú„³ d¨vwU GwmW          D. Ca2+  
45| ‡ewe cvDWv‡i e¨eûZ A¨vw›U‡mcwUK †KvbwU?   
      A. ZnO          B. U¨vj&K             C. MgCO3         D. †evwiK cvDWvi     
46| wjcw÷K Gi cÖavb Dcv`vbmg~n -  
       i. ‡Zj       ii. ‡gvg        iii. A¨vj‡Kvnj     
      ‡KvbwU mwVK?   
       A.i, ii          B. ii, iii     C. i,iii         D. i, ii, iii      
47| A¨vwm‡Uve¨vKUi Gi cÖfv‡e †KvbwU N‡U?   
    A. Møy‡Kv‡Ri dvi‡g‡›Ukb Øviv B_vbj MVb         B. my‡µv‡Ri Av`ª© we‡kølY Øviv Møy‡KvR MVb        
    C. B_vb‡ji Rvib Øviv B_vbwqK GwmW MVb        D. g‡ëv‡Ri Av`ª© we‡kølY Øviv Møy‡KvR MVb   
48| ivmvqwbK mshyw³i w`K †_‡K GKB †Kvb hyMj?           
      A. `ya I gvLb            B. gvLb I wN       C. Møvm wK¬bvi I Uq‡jU wK¬bvi D. mvevb I wWUvi‡R›U    
49| ‡KvbwU gvby‡li †cÖvwU‡bi Pvwn`v †gUvq?     
      A. fvZ            B. kvKmewR        C. cvwb          D. gvQ     
50| Lv‡`¨ wb‡¤œi †Kvb wcÖRvi‡fwUfwUi AwZgvÎvq Dcw¯’wZ gvbe‡`‡n K¨vÝvi m„wó‡Z mnvqK?      
      A. ‡mvwWqvg †ebR‡qU            B. mvBwUªK GwmW        C. ‡mvwWqvg bvBUªvBU          D. cUvwkqvg mi‡eU     

1. D 2.D  3.A 4.B 5.D 6.B 7.B 8.B 9.B 10.A 
11. B 12.A 13.C 14.C 15.B  16.A 17.A 18.A 19.C 20.B 
21. A 22.B 23.C 24.D 25.D 26.A 27.A 28.B 29.A 30.D 
31.B 32. C 33.A 34.D 35.D 36.B 37.B 38.B 39.C 40.A 
41.C 42. B 43. C 44.B 45. D 46.D 47.C 48.B 49.D 50.C 
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cÖ_g Aa¨vq: cwi‡ek imvqb 

 একে� সব ����ণ � সমীকরণঃ 
 

িবষয় সমীকরণ 

• চাল �েসর �ে�র গািণিতক সমীকরণ 
 

• �গ-�সােকর চােপর ��   

• বেয়ল ও চাল �েসর �ে�র সম�য় সমীকরণ 
 

• আদশ� �াস সমীকরণ/ �ােসর অব�ার সমীকরণ   

• আদশ� �ােসর গতীয় সমীকরণ 
 

• �ােসর আণিবক ভর 
 

• �ােসর ঘন� 
 

• �াপেনর হােরর রািশমালা সং�া�।  

 

• RMS �বগ (c)- �ক পরম তাপমা�া ও �মালার ভেরর সােথ স�ক� 

 

• �ােসর �মাট গিতশি� 
 

 STP (Standard Temperature and Pressure): 

Pvc (P) ZvcgvÎv (T) AvqZb (V) 

1 atm = 76 cm(Hg)=760 mm(Hg) = 1.01325105 pa 0° C ev 273 K 22.4 dm3 

 SATP (Standard Ambient Temperature and Pressure): 

Pvc (P) ZvcgvÎv (T) AvqZb (V) 

100 kPa 25° C ev 298 K 24.789 dm3 [Xv.‡ev.2016] 

 NTP (Normal Temperature and Pressure): 

Pvc (P) ZvcgvÎv (T) AvqZb (V) 

1 atm 20° C /293 K 24.04 dm3 

 

 একে� সব ����ণ � �লখিচ�ঃ 
 

�লখিচ� �লখিচে�র ধরন িবেশষ নাম 

 বেয়েলর ��া�সাের, v বনাম P �লখিচ� অিধ�� বা হাইপারেবালা সেমা� �লখ বা সমপেরখা বা আইেসাথাম � (isotherm)  

 বেয়েলর ��া�সাের, V বনাম 1/P �লখিচ� �লিব�গামী সরলেরখা সেমা� �লখ বা সমপেরখা বা।  opaciteit (isotherm)  

 বেয়েলর ��া�সাের, PV বনাম P �লখিচ� X- অে�র সমা�রাল �রখা সেমা� �লখ বা সমতাপেরখা বা আইেসাথাম � (isotherm) 

 �গ-�সােকর চাপীয় �� অ�সাের, P বনাম T 

�লখিচ� (ি�র আয়তেন) 

সরলেরখা সমআয়তনীয় �রখা বা isochore 
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 একে� সব ����ণ � সং�াঃ  
 

িবষয় সং�া�লক ত� 

�িণ �ঝড় ও জেলা�াস 
• সাধারণত সাইে�ান �তির হেত সাগেরর পািনর তাপমা�া 27°C (বা 80°F) এর �বিশ হেত হয়।  
িনর�ীয় �রখার উ�র িদেক 5° �থেক 20° অ�াংেশর মে� �া�ীয় �িণ �ঝড় সংঘ�ত হয়।  

�াস 
• 1 atm = 76.0cm (Hg) =101.325kPa =760 tor =1 bar = 15 Psi.  
• পরম �� তাপমা�া- OK বা –273.15°C. 

�াসীয় ��স�হ 
• অ�ােভােগে�া সং�া, NA-এর মান 6.023 .  
• SI একেক, �বালটজ�ান �বক-এর মান 1.38  JK-1molecule-1.  
• হাইে�ােজন অ�র বগ ��ল গড়-বগ � গিতেবগ 25°C বা ক� তাপমা�ায় 1920.12 ms-1. 

�াস িসিল�ারজাতরণ ও তরলীকরণ • Compressed Natural Gas বা CNG -�ত 85 – 95% িমেথন থােক।  

বা� �ষণ • কয়লােত ০.৫ – ১.০% সালফার থােক।  

ি�ন হাউস ও এর �ভাব 
• ি�ন হাউেজর মে� তাপমা�া 38°C �থেক 39°C এর মে� থােক।  
• �িথবীর গড় তাপমা�া 15°C.  
• 1.0% ওেযান�র হারােল অিত �ব�িন রি�র �িতকর �ভাব 2.0% �বেড় যায়।  

আেস �িনক �ষণ 
• WHO মেত As এর িনরাপদ মা� 0.01mgL-1. 
• মানব শরীের আেস �িনেকর সেব �া� সহনশীল মা�া 0.05mgL-1. 

ভারী ধা�র �ষণ • WHO এর �িতেবদন অ�যায়ী পানীয় জেল �লড এর এর �হণেযা� মা�া 50ppb.  
 

�ষণ WHO অ�েমািদত সেব �া� মা�া।  �ষণ WHO অ�েমািদত সেব �া� মা�া।  

pH 6.5 - 8.5 খরতা: Ca2+ 100 ppm/ mgL-1 

BOD 6.0 mgL-1/ppm DO 5.0-6.0 mgL-1/ppm 
COD 10.0 mgL-1/ppm TDS 500 ppm/ mgL-1 

খরতা: Mg2+ 150 ppm/mgL-1 NaCl 500 ppm/ mgL-1 
 

 এিসড-�ারক স�িক�ত আ�িনক মতবাদঃ 
 

িব�ানী মতবাদ সাল 
অ�ােরিনয়াস • আয়িনক মতবাদ ১৮৮৭ 

�নে�ড-লাউির • ��াটনীয় মতবাদ ১৯২৩ 

�ইস • ইেলক�নীয় মতবাদ (সব �া�িনক মতবাদ)।  ১৯২৩ 
[Ref: ড. গাজী �মাঃ আহসা�ল কবীর �ার] 

 ��াটন সং�ার উপর িভি� কের অে�র �কারেভদঃ 

�কারেভদ সং�া উদাহরণ 

(i) মেনা-��া�ক  • এক� মা� ��াটন দান করেত পাের।     

(ii) ডাই বা বাই-��া�ক  • �� কের ��া�ন দান করেত স�ম।     

(iii) পিল ��া�ক • �ই এর অিধক ��া�ন দান করেত পাের।   সাইি�ক এিসড 
[Ref: ড. গাজী �মাঃ আহসা�ল কবীর �ার] 

 অ�� ও �ারক�ঃ 

�লনীয় িবষয় �ারক� অ�� 

সং�া অ� ক��ক �ারেক �শিমত করার �মতা।  �ারক ক��ক অ�েক �শিমত করার �মতা।  

উদাহরণ HCl এর �ারক� 1.  

 -এর �ারক� 2. 

CO2 -এর �ারক� 2.  

H3PO4 -এর �ারক� 3. 

NaOH- এর অ�� 1.  

CaO -এর অ�� 2.  

Al(OH)3 -এর অ�� 3.  

Fe2O3 -এর অ�� 6. 

 [Tricks: �ারেকর অ�� = ধা�র চাজ�  সং�া।   

Example: Al2O3 �যৗেগর অ��: Al এর চাজ� = 3+ Al এর সং�া = 2. অ�� = 3  2 = 6] 
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 �ােসর গিতেবগঃ  

�ােসর িবিভ� �কার গিতেবগ 
(�া�ওেয়ল �দান কেরন) 

• বগ ��ল গড় বগ �েবগ বা RMS �বগ, . (M = �াস�র আণিবক ভর)  

• সাধারণ গড়েবগ/গড় গিতেবগ  

• স�া�তম �বগ  
 

cÖ_g Aa¨vq: ˆRe imvqb                          
welq weÁvbxi bvg ‡`k welq weÁvbxi bvg ‡`k 

‰Re †hŠM bv‡gi cÖeZ©K ev‡R©wjqvm (1807) myB‡Wb ‰Re imvq‡bi RbK ‡d«WwiL Dnjvi Rvg©vbx 

imvq‡bi RbK j¨vfqwm‡q d«vÝ ‡÷wiI imvq‡bi RbK ‡R GBP f¨v›U-nd ‡b`vij¨vÛ 

AvaywbK imvq‡bi RbK Rb Wvëb weª‡Ub ‡ebwR‡bi lof~R KvVv‡gv AMv÷ †KKzj Rvg©vbx 

cÖvYkw³ gZev‡`i RbK ev‡R©wjqvm (1815) myB‡Wb A¨vwmwUK GwmW ms‡kølY ‡Kv‡e (1845) Rvg©vbx 
 

 ‰Re †hŠ‡Mi †kÖYxweb¨vmÑ 

 
 

 ms‡KZ †`‡L mg‡MvÎxq ‡kÖYx wPwýZKiY: 

ms‡KZ mg‡MvÎxq †kÖYx ms‡KZ mg‡MvÎxq †kÖYx 

CnH2n+2 A¨vj‡Kb CnH2nO A¨vjwWnvBW, wK‡Uvb 

CnH2n A¨vjwKb, mvB‡K¬v A¨vj‡Kb CnH2nO2 Kve©w·wjK GwmW, G÷vi 

CnH2n-2 

A¨vjKvBb,mvB‡K¬v A¨vjwKb, 

WvB-Bb 
CnH2n+2N m¤ú„³ A¨vwj‡dwUK A¨vwgb 

CnH2n+2O A¨vj‡Kvnj, B_vi CnH2n+1OH A¨vj‡Kvnj 
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 wefvR‡bi cÖKvi‡f`t 

eÜb wefvRb `yB cÖKvi| h_vt 
1. mylg wefvRbt mylg wefvR‡bi d‡j wd« i¨vwWK¨vj Drcbœ nq| †cÖv‡cb †_‡K ỳwU wd«-i¨vwWK¨vj †hgb- B_vBj (.C2H5) I (.CH3) wd«-i¨vwWK¨vj 

Drcbœ nq| 

      wd« i¨vwWK¨vjt we‡Rvo B‡jKUªb m¤^wjZ ‡h †Kvb cÖRvwZ‡K gy³ cigvYy‡RvU ev wd« i¨vwWK¨vj e‡j|     mylg wefvR‡bi d‡j wd«-i¨vwWK¨vj Drcbœ 

nq| 

2. welg wefvRbt welg wefvR‡bi d‡j Kv‡e©vwbqvg Avqb ev Kv‡e©vK¨vUvqb Ges Kve©vbvqb ev Kv‡e©vA¨vbvqb m„wó nq| 

 

 

 R : X  
 

  

      ‡R‡b ivLv fv‡jv: ’̄vwqZ¡ I mwµqZv ci¯úi wecixZ| 

Rv÷ GK 

K_vq g‡b ivL‡e 
¯’vqxZ¡ 3°  2°  1° 

wd«-‡iwWK¨vj 

+ 

Kv‡e©vK¨vUvqb 
 

 ‡ebwR‡bi cÖPwjZ wewµqvi aiY ev †gKvwbRg 

wewµqvi bvg weKviK AvµgbKvix MÖæc Drcv` 

n¨v‡jvwR‡bkb 
 Fe/AlCl3+Cl2 

 m~h©v‡jvK + Cl2 

‡K¬vwib B‡j‡±ªvdvBj (Cl+) 

‡K¬vwib wd« †iwWK¨vj (Cl) 

‡K¬v‡iv †ebwRb 

M¨vgvw·b 

bvB‡Uªkb Mvp HNO3+ Mvp H2SO4, 60°C bvB‡Uªvwbqvg Avqb (NO2
+) bvB‡Uªv‡ebwRb 

mvj‡dv‡bkb H2SO4+SO3,100°C SO3 B‡jK‡UªvdvBj ‡ebwRb mvj‡dvwbK GwmW 

wd«‡Wj µvdUm 

 Abv`ª© AlCl3 + CH3Cl (A¨vjKvB‡jkb 

 Abv`ª© AlCl3 + CH3COCl 

(A¨vmvB‡jkb) 

+CH3 B‡jK‡UªvdvBj 

CH3CO+ B‡jKUªdvBj 

UjyBb 

A¨vwm‡Uv‡d‡bvb 

 

 

mg‡MvÎxq †kÖwY Kvh©Kix g~j‡Ki bvg g~j‡Ki ms‡KZ ‡h mv‡j G‡m‡Q 

Kve©w·wjK GwmW Kve©w·wjK GwmW ev d¨vwU GwmW g~jK -COOH [MAR.2011-12,2007-08,BSMRSTU.2011-12] 

A¨vbnvBWªvBW A¨vbnvBWªvBW g~jK -COOCO- 
[CU.2002-03,2003-04,CUET.2013-14,JU.2009-

10.RU.2011-12,BSMRSTU.2014-15, 

MBSTU.2011-12,2014-15] 

G÷vi G÷vi g~jK -COOR 
[CU.2006-07,2012-13,RU.2008-

09,BUTex.2008-09] 

GwmW A¨vgvBW A¨vgvB‡Wv g~jK -CONH2 
[JU.2010-11,2011-12,2009-10,RU. 2008-09, 

CUET.2009-10, BSMRSTU. 2012-13, 2015-16, 
gv ª̀vmv †ev. 2017] 

A¨vjwWnvBW A¨vjwWnvBW g~jK -CHO 
[DU. 2003-04,JU. 2009-10, 2011-12, 2014-15, 

RU. 2008-09, HSTU. 2012-13, CU. 2006-07] 

wK‡Uvb Kv‡e©vwbj ev wK‡Uv g~jK -CO- 
[MAR. 2018-19, 2008-09, BSMRSTU. 2014-

15, HSTU. 2012-13] 

Kve©vbvqb 

R + X           R  :  X  [hvi Zwor FYvZ¥KZv †ewk †m FYvZ¥K] 
 

R + X           R  :  X  [hvi Zwor FYvZ¥KZv Kg †m abvZ¥K] 

Kv‡e©vK¨vUvqb 
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 A¨vj‡K‡bi ivmvqwbK wewµqv g‡b ivLv wUªKm:  

Zvcm 

 
Zvcxq wewµqv 

Av‡m 

 
A¨v‡iv‡gwUKiY 

cÖwZ 

 
cÖwZ¯’vcb 

‡mvgevi 

 
mgvYyKiY 

 A¨vjwK‡bi ivmvqwbK wewµqv g‡b ivLvi wUªKm: 

cwji 

 
cwjgviKiY 

RyZv 

 
hyZ ev ms‡hvRb 

Rvwi‡bi 

 
RviY 

Kv‡Q 

 
Kve©‡bi `nb 

 A¨vjwKb kbv³KiY: 

cixÿv weKviK kbv³Kvix eY© 

‡eªvwgb `ªeY (Br2+CCl4) cixÿv 2%CCl4 + Br2 (jvj eY©) ‡eªvwg‡bi jvj eY© `~ixf~Z nq 

‡eqvi cixÿv 2% KMnO4 (‡Mvjvcx eY© + KOH) ‡Mvjvcx eY© `~ixf~Z nq 
 

 KwZcq evwYwR¨K A¨vj‡Kvnj: 

A¨vj‡Kvnj mshyw³ e¨envi 

‡iKwUdvBW w¯úwiU 95.6% B_vbj + 4.4% cvwb| cixÿvMv‡i| 

wgw_‡j‡UW w¯úwiU wW‡bPviW A¨vj‡Kvnj 95.6% B_vbj + welv³ 5-10% 

wg_vbj + 3% ‡ebwRb I b¨vc_v, 

`yM©Ühy³ wcwiwWb| 

wk‡í 

evwb©‡ki Kv‡R 

cvIqvi A¨vj‡Kvnj weï× B_vbj + †ebwRb + †c‡Uªvj| Zvckw³ Drcv`b| 

DW w¯úwiU 98% wg_vbj + 1-2% A¨vwm‡Uvb|  

evwYwR¨K wgw_‡j‡UW w¯úwiU 95% ‡iKwUdvBW w¯úwiU + 5% 

wg_vbj| 

evwb©‡ki `ªveK I R¡vjvwb| 

 

 A¨vj‡Kvn‡ji cv_©K¨KiY: 

A¨vj‡Kvnj wWMÖx Abymv‡i jyKvm weKviK Mvp (HCl + Abv`ª© ZnCl2) 

1° Kÿ ZvcgvÎvq †Kvb wewµqv †`q bv, DËß Ki‡j wewµqv †`q| 

2° 5-10 wgwbU ci Aat‡ÿc c‡o| 

3° mv‡_ mv‡_ Aat‡ÿc c‡o| 
 

 A¨vj‡Kvnj I †db‡ji g‡a¨ cv_©K¨: 

A¨vj‡Kvnj ‡dbj 

A¨vj‡Kvnj cÖkg ev wbi‡cÿ| ‡dbj A¤øag©x| 

A¨vj‡Kvnj jyKvm weKvi‡Ki mv‡_ mv`v Aat‡ÿc †`q| ‡dbj jyKvm weKvi‡Ki mv‡_ †Kvb wewµqv K‡i bv| 

PCl5 Gi mv‡_ wewµqv K‡i HCl M¨vm Drmcbœ K‡i| PCl5 Gi mv‡_ wewµqv K‡i HCl M¨vm Drcmcbœ K‡i bv| 

 ïaygvÎ A¨vjwWnvBW g„`yRviK A_©vr †dnwjs ª̀eY I U‡jb weKvi‡Ki mv‡_ wewµqv K‡i| wKš‘ wK‡Uvb wewµqv K‡i bv| 

 A¨vwg‡bi ÿviK‡Z¡i µg: 2°  1°  3°  NH3  Ar – NH2 

 

 bvgxq wewµqv 
 A¨vjWj Nbxfeb wewµqvt  

jNy ÿv‡ii Dcw ’̄wZ‡Z ỳB AYy A¨vwmUvjwWnvBW (-nvB‡Wªv‡Rbwewkó Awfbœ A¨vjwWnvBW wewµqv K‡i -nvB‡Wªvw· weDUvi¨vjwWnvBW Drcbœ K‡i| `ywU 

GKB ev wfbœ A¨vjwWnvBW ev wK‡Uv‡bi ci¯ú‡ii g‡a¨ A_ev GKwU A¨vjwWvnvB‡Wi m‡½ GKwU wK‡Uv‡bi g‡a¨I A¨vjWj Nbxfeb wewµqv NUv‡Z 

cv‡i| 
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 K¨vwbRv‡iv wewµqvt Kve©b cigvYy‡Z -nvB‡Wªv‡Rbwenxb A¨vjwWnvBW Mvp `ªe‡Y hyMcrfv‡e RvwiZ I weRvwiZ n‡q h_vµ‡g GwmW I 

A¨vj‡Kvn‡j iƒcvšÍwiZ nq| G wewµqv‡K K¨vwbRv‡iv wewµqv e‡j| †hgb, wg_vb¨vj †_‡K wg_v‡bvwqK GwmW I wg_vbj Drcbœ nq| 

 BUvW© wewµqvt BUvW© wewµqvq g„`y RviK †µvwgj †K¬vivBW (CrO2Cl2) ev g¨v½vwbR A·vBW (MnO2) e¨eüZ nq| G wewµqvq †ebRvjwWnvBW 

Drcbœ nq| 

 DBwjqvgmb wewµqvt G wewµqvq B_vi cÖ¯‘Z Kiv nq| †mvwWqvg A¨vjK·vBW+A¨vjKvBj n¨vjvBW  B_vi 

 DU©R wewµqvt D”PZi A¨vj‡Kb Drcv`‡bi wewµqv‡K D™¢ve‡Ki bvgvbymv‡i DU©R wewµqv e‡j| 

 NaXRRNaRX 222        NaXCHCHNaCH 2212 333   

 DU©R-wdwUM wewµqvt ï®‹ B_v‡i A¨vivBj I wg_vBj n¨vjvB‡Wi `ªeY‡K †mvwWqvg avZz mn wid¬v· Ki‡j UjyBb Drcbœ nq|  

 Djd-wKkbvi weRviY (Wolff-kishner): Kve©wbj †hŠ‡Mi nvBWªv‡Rvb‡K †mvwWqvgK B‡_v·vBW mn‡hv‡M 180°C ZvcgvÎvq DËß Ki‡j 

bvB‡Uªv‡Rb wbM©Z n‡q hvq I Abyiƒc nvB‡WªvKe©b MwVZ nq| GwU Djd wKkbvi weRviY bv‡g L¨vZ| 

   3333223 CHCHCONaCHNHNHOCHCH   

 Kvcwjs ev hyMjvqb wewµqvt wng kxZj ÿv‡i ª̀exf~Z †dbj A¨vivBj Wvqv‡Rvwbqvg je‡Yi mv‡_ wewµqvq p- nvBWªw· A¨v‡Rv‡ebwRb bvgK 

A¨v‡RviÄK Drcbœ K‡i| G wewµqvq ỳwU †ebwRb Pµ Wvqv‡Rvg~jK (-N = N-) Øviv hyMjvwqZ nq| ZvB G wewµqv hyMjvqb ev Kvcwjs wewµqv bv‡g 

cwiwPZ| 

 Kvwe©j A¨vwgb wewµqvt A¨vj‡Kvnjxq Kw÷K cUvm ev Kw÷K †mvWv I A¨vwbwj‡bi m‡½ †K¬v‡ivdig‡K 60-70°C DòZvq DËß Ki‡j wdbvBj 

AvB‡mvmvqvbvBW Z_v Kvwe©j A¨vwgb Drcbœ nq| Kvwe©j A¨vwg‡bi DrKU MÜ Øviv A¨vwbwjb ev †K¬v‡ivdig kbv³ Kiv hvq| G cixÿvwU‡K Kvwe©j 

A¨vwgb cixÿv e‡j| 

 nd&g¨vb ÿz`ªvskKiY wewµqv (ïaygvÎ cÖvBgvix A¨vwg‡bi Rb¨)t GwU Kve©b msL¨v n«vm Kivi GKwU cÖwµqv| G c×wZ‡Z A¨vgvBW‡K †eªvwgb I KwóK 

†mvWv/KwóK cUvm `ªeY Øviv DËß Ki‡j cÖvBgvix A¨vwgb Drcbœ nq| Drcvw`Z A¨vwg‡b g~j A¨vgvBW A‡cÿv GKwU Kve©b Kg _v‡K e‡j G 

c×wZ‡K Avwe®‹vi‡Ki bvgvbymv‡i Òndg¨vb ÿz`ªvskKiY wewµqvÓ e‡j|  
 

Z…Zxq Aa¨vq: cwigvYMZ imvqb 
 

 �মালাির�, নরমািল� ও �মালাির�র মে� পাথ �ক�ঃ 

িবষয় �মালাির� নরমািল� �মালািল� 
�কাশ  S. N. M. 
তাপমা�ার উপর িনভ �রশীল।  িনভ �রশীল িনভ �রশীল নয়।  
 সাব �জনীন ��তা না না হ�াঁ।  
একক   . mol kg-1. 
গািণিতক সমীকরণ 

   
 

 �শমন িব� ও �ব�ত িনেদ �শকঃ 

এিসড ও �ােরর ��িত 
�শমন িব�েত pH 
(কায �কর pH সীমা) 

উপ�� িনেদ �শক 
�শষ িব�েত বণ � 

এিসড মা�েম �ার মা�েম 

(i) সবল এিসড-সবল �ার 7 (3.0 – 10.0) সব িনেদ �শক - - 

(ii) �ব �ল এিসড-সবল �ার > 7(8.0 – 10.0) �ফনলফ�ািলন অথবা 
থাইমল � (�ার)।   

বণ �হীন �গালাপী 

(iii) সবল এিসড-�ব �ল �ার < 7 (3.0 = 4.0 বা 4.2 
– 6.3 বা 4.0 – 7.0) 

িমথাইল অের�, িমথাইল 
�রড।  

�গালাপী 

লাল 

হ�দ  

হ�দ 

(iv) �ব �ল এিসড –�ব �ল �ার �শমন িব� স�কভােব 
পাওয়া যায় না।  

�কান িনেদ �শকই 
উপেযাগী নয়।  

- - 

[Ref: ড. সেরাজ কাি� িসংহ হাজারী �ার + ড. গাজী �মাঃ আহসা�ল কবীর �ার] 
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 কেয়ক� জারেকর জারণ সং�ার পিরবত�নঃ 

জারক জারক পদােথ �র আয়েন সংি�� �মৗেলর �াথিমক জারণ 
সং�া 

পিরবিত�ত 
(ON) 

িবি�য়া �শেষ অব�া 

(i) KMnO4 (অ�ীয়)  Mn  এ Mn এর জারণ সং�া +7  +2 Mn2+ 

(ii) KMnO5 (�ারীয়)  Mn  এ Mn এর জারণ সং�া +7  +6 K2MnO4 

(iii) KMnO4 (�শম)  Mn  এ Mn এর জারণ সং�া +7  +4 MnO2 

(iv)  (অ�ীয়) Cr2  এ Cr এর জারণ সং�া +6  2  +3  2 2 Cr3+ 

(v)  আয়ন  Fe3+ এ Fe এর জারণ সং�া +3  +2 Fe2+ 

(vi) CuSO4, Cu2+ আয়ন  Cu2+ এ Cu এর জারণ সং�া +2  +1 Cu2+ 

(vii)   X2 এ CI/Br/I এর জারণ সং�া 0  -1  
(viii) H2O বা  আয়ন - এ 2O এর �িত�র জারণ সং�া -1  -2  
(ix)   Cl/Br/I এর জারণ সং�া + 5  -1  
(x) PbO2  Pb এর জারণ সং�া +4  +2  
(xi) SO2 S এর জারণ সং�া +4 0 S 

 [Ref: ড. সেরাজ কাি� িসংহ হাজারী �ার + ড. গাজী �মাঃ আহসা�ল কবীর �ার] 

 

 �য়ক� িবজারেকর জারণ সং�ার পিরবত�নঃ 

িবজারক 
িবজারক পদােথ �র আয়েন সংি�� �মৗেলর 

জারণ সং�া (O.N) 
পিরবিত�ত (O.N). িবি�য়া �শেষ অব�া 

(i) H2C2O4 বা,  (অ�ীয় মা�েম)  এ C -এর জারণ সং�া +3  2. +4 2 2CO2 

(ii) �ারীয় মা�েম:   এ C এর জারণ সং�া +3 2  +4 2 2C  

(iii  Fe2+ এ Fe এর জারণ সং�া +2  +3 Fe3+ 

(iv) SnCl2 বা, Sn2+  Sn2+ এ Sn এর জারণ সং�া +2 +4 Sn4+ 

(v) KI বা,  আয়ন অ�ীয়   এ I এর জারণ সং�া -1  0 I2 

(vi) KI বা,  (�ারীয় মা�ম)  এ I এর জারণ সং�া -1  +5 I  

(vii) SO2(+2H2O)  SO2 এ S এর জারণ সং�া +4  +6 S  

(viii) H2S বা, S2- আয়ন  S2- এ S এর জারণ সং�া -2  0 S 

(ix) H2S বা, S2 আয়ন S2- এ S এর জারণ সং�া -2  +6 S  

(x)  বা, থােয়াসালেফট  2S2  এ জারণ সং�া +8 (4S) +10 (4S)  (�ট�াথােয়ােনট) 

(xi) H2O2 বা,  আয়ন  - এ O এর জারণ সং�া -1  2 0  
 

PZz_© Aa¨vq: Zwor imvqb 
 

 তিড়ৎ িবে�ষেণর ফেল ক�ােথােড ও অ�ােনােড উৎপ� ব�ঃ 

তিড়ৎ িবে�� ক�ােথােড উৎপ� ব� অ�ােনােড উৎপ� ব� 

 গিলত NaCl Na (ধাত) Cl2 (�াস) 

 NaCl এর জলীয় �বণ  H2 (�াস) Cl2 (�াস) 

 গিলত PbCl2 Pb (ধা�) Cl2 (�াস) 

 KNO3 এর জলীয় �বণ H2 (�াস) O2 (�াস) 

 CuSO4 এর জলীয় �বণ Cu (ধা�) O2 (�াস) 

 H2SO4 এর জলীয় �বণ H2 (�াস) O2 (�াস) 

 NaOH এর জলীয় �বণ H2 (�াস) O2 (�াস) 

 KI এর জলীয় �বণ H2 (�াস) I2 (ক�ন) 

 MgBr2 এর জলীয় �বণ H2 (�াস) Br2 (�াস) 
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 �কাষ িবভবঃ 

সং�া 
�কান �কােষর �কাষ িবভেবর মান হেলা অ�ােনােডর জারণ িবভব ও ক�ােথােডর িবজারণ িবভেবর 

মােনর সমি�র সমান।  �কাষ িবভব �ক তিড়�ালক বল ও বলা হয়।  

 

সমীকরণ 
  

 

 িবি�য়ার �তঃ�ত�তাঃ 

 �কাষ িবি�য়ার �তঃ�ত�তা হেলা ধনা�ক �কাষ িবভব।   

�কাষ িবভব িবি�য়ার অব�া 

 • �কাষ িবভব ধনা�ক অথ �াৎ �কাষ িবি�য়া� �তঃ�ত�।  

 • �কাষ িবি�য়া সা�াব�ায় রেয়েছ; তখন ঐ �কাষ� িনি�য় বা �ত।  

 • �কাষ িবভব ঋণা�ক অথ �াৎ �কাষ িবি�য়া� �তঃ�ত� নয়।  
 

 ইেলকে�ালাইটিভি�ক �েয়ল �সেলর ��িণিবভাগঃ 

�েয়ল �সেলর �কার 
�ব�ত ইেলকে�ালাইট ও 

তাপমা�া 
�ব�ত �েয়ল িবেশষ ত� 

১।  হাইে�ােজন অি�েজন �েয়ল �সল বা PEM 
�েয়ল �সল 

১।  পিলমার �মমে�ন, PEM 
তাপমা�া: 80°C 

িবজারক: H2  
জারক: O2 

অ�ােনােড  উৎপ� হয়।  

২।  িমথানল অি�েজন �েয়ল �সল DMFC ২।  পিলমার �মমে�ন, PEM 
তাপমা�া: 80°C 

িবজারক: OH  

জারক: O2 

 

৩।  Alkali Fuel cell বা, AFC  ৩।  KOH �বণ, তাপমা�া: 
150°C  

িবজারক: H2  
জারক: O2  

 

৪।  Phosphoric acid �েয়ল �সল, PAFC  ৪।  HP09 এিসড তাপমা�া: 
180°C 

িবজারক: H2  
জারক: O2 

তিড়ৎ�ার- Pt আ�ত �াফাইট।  

৫।  গিলত কােব �ােনট �েয়ল �সল (MCFC) ৫।  িলিথয়াম-পটািসয়াম 
কাব �েনট, LiKCO3 তাপমা�া: 
650°C  

িবজারক: H2  
জারক: O2 

�ালািনঃ �া�িতক �াস, 
বােয়া�াস ও কয়লাজাত �াস 
��িত জীবা� ��।  

৬।  Solid Oxide Fuel Cell, SOFC ৬। িজরেকািনয়াম অ�াইড  
( ZrOn ) বা Yttria 
Stabilized Zircomia 
(YSZ) নামক িসরািমক পদাথ �; 
800 – 1000°C 

িবজারক: H2  
জারক: O2 

• �ালািনঃ H2 , �া�িতক �াস 

��িত।  

• একমা� এ �সেল অ�াইড আয়ন 

ক�ােথাড �থেক অ�ােনােড 

ইেলকে�ালাইট �ারা বািহত হয়।  
 

 কেয়ক� তিড়ৎেকােষর মে� �লনাঃ 

�কােষর নাম ঘন� Anode Cathode তিড়ৎ িবে�� E.M.f (volt) 
(i) �ডিনেয়ল �কাষ  - Zn Cu ZnSO4  1.1 

(ii) �াইেসল  - Zn C দ� ZnSO4 1.5  

(iii) �লড ��ােরজ �াটাির   Pb Pb PbO2 2.0 volt (1.17 হেল িরচাজ�) 

(iv) Lithium �াটাির - Li MnO2 Li ClO4  - 

(v) Lithium ion �াটাির - Li+ �� 
�াফাইট 

MnO2 িলিথয়ােমর জ�ল 
লবণ 

4.6 - 4.7 
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 একে� সব ����ণ � এককঃ 

িবষয় একক 

পিরবািহতা • CGS প�িতেত, mho =  = ohm-1  

• SI প�িতেত, িসেমন� (Siemens/S). 

আেপি�ক পিরবািহতা, K • CGS প�িতেত, ohm-1cm-1  mho.cm-1.  

• SI প�িতেত, Sm-1. 

�� পিরবািহতা,  • CGS প�িতেত,  ohm-1.cm2. (g. eqv)-1.  

• SI প�িতেত, S. m2.(g. eqv)-1. 

�মালার পিরবািহতা,  • CGS প�িতেত, ohm-1. cm2mol-1.  

�কাষ �বক • CGS প�িতেত, cm-1. 

• SI প�িতেত, m-1. 

�মৗেলর রাসায়িনক ��া�, Z • g.C-1 
 

cwi‡ek imvqb 
1|  c„w_exi Mo ZvcgvÎv KZ?                           M 

    A. 60 C       B. 100 C               C. 150 C          D.200 C              

2|  200 C ZvcgvÎvq cvwb‡Z Aw·‡R‡bi ª̀ve¨Zv KZ?                         N 

   A. 1.4 ppm       B. 15 ppm                C. 6 ppm           D.9 ppm              

3| iwOb cøvw÷K I PVC  Drcv`‡b e¨eûZ †÷wejvBRv‡i †Kvb †hŠM e¨envi Kiv?            L               

    A. Hg2+           B.  Cd2+              C. Cr2+
           D. PbO  

4| wkí kÖwgK‡`i eªsKvBwUm Gi D”PZi nv‡ii Rb¨ `vqx †KvbwU?                         N                            

    A. Cd             B.  As                 C. Pb              D. Cr    

5| A¨v‡ivm‡j wb‡Pi †KvbwU _v‡K?                                              N          

     A. aywjKYv        B.  jeb KwbKv          C. c‡jb      D. CFC  

6|  c~evjx evqyi MwZ‡eM N›Uvq KZ?     M 

   A. 50 km        B. 10 km                C. 20 km           D.15 km 

7| ‡h mg Í̄ M¨vm e‡q‡ji m~Î †g‡b P‡j Zvi AšÍf©y³ bq †KvbwU?                     K 

   A. NH3       B.  He                 C. O2           D.N2 

8| †KvbwU ‡M - jymv‡Ki Pv‡ci m~Î?                                  M 

   A. P1V1 = P2V2          B.  P1T1 = P2T2                C.  =             D.  =  

9| M¨v‡mi AvqZb cwigvc Kiv hvqbv †Kvb ZvcgvÎvi wb‡P?                             L                                 

    A. – 2730 C        B.  – 2600 C           C. 00 C        D. – 260 K    

10| M‡o GKRb gvby‡li †`‡ni Pwe©‡Z KZ ppm DDT cÖ‡ek NU‡Z †`Lv hvq?             L     

     A. (0.1 – 0.3) ppm            B.  (10 – 20) ppm          C. 20 – 30 ppm          D. (0.1 – 20) ppm            

11| †KvbwU Dfag©x c`v‡_©i D`vnib?    L 

   A. Al(OH)3            B.  PbO           C. KOH          D. NH3            

12| wd«qb- 12 Gi ms‡KZ †KvbwU?                                          L        

   A. CFCl3            B.  CF2Cl2           C. CClF2 CClF2        D. CFCl2       

13| ‡KvbwU KxUbvkK?                  M 

   A. BCF            B.  CHBr           C. CH3Br        D. CBr2ClF            

14| O3 Í̄‡ii NbgvÎv 1% n«vm †c‡j fyc„‡ó UV Gi cwigvb KZUzKy †e‡o hvq?              L                               

 A. 3%           B.  2%            C. 5%          D. 4%            
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15| O3 ¯Íi ÿ‡qi Rb¨ `vqx bq †KvbwU?                                L 

   A. NO           B.  N2            C. NO2          D. wd«- †iwWK¨vj    

16| ‡KvbwU AZ¨šÍ welv³ I D‡ËRbvKvix e¯Íy we‡kl K‡i †Pv‡L D‡ËRbv m„wó K‡i?              K                        

   A. PAN           B.  DDT            C. TML          D. Nano Particle                 

17| He Gi mwÜ ZvcgvÎv KZ?                                 K 

      A. – 2680 C             B.  – 2400 C             C. – 1470 C             D. – 1880 C              

18| ‡jvnv KvUv I †Rvov jvMv‡bvi Kv‡R ‡KvbwU e¨envi Kiv nq?                                   L                      

      A. Aw·‡Rb M¨vm            B. A¨vwmwUwjb M¨vm             C. LP M¨vm            D. CNG M¨vm            

19| AwaKvsk M¨v‡mi AvYweK e¨vm KZ?                                           L                  

   A. 1             B.  2               C.5         D. 3  

20| wb‡Pi †KvbwUi welwµqvq cÖ‡U÷ K¨vÝvi I Aw÷I‡cv‡iwmm nq?                 K                                              

   A. Cd           B.  Cr            C. As          D. Pb                 

21| Kÿ ZvcgvÎv ej‡Z †KvbwU‡K †evSvq?                                         L                      

   A. 00 C ZvcgvÎv           B.  250 C ZvcgvÎv           C. 2730 C ZvcgvÎv          D. 1980 C ZvcgvÎv                 

22|  mvB‡K¬vb ˆZwi n‡Z mvM‡ii cvwbi ZvcgvÎv KZ nIqv jv‡M?                             L                             

      A.  270 C           B.  270 C         C.  800 C         D.  800 C 

23| cÖgvb ZvcgvÎv I Pv‡c mKj M¨v‡mi †gvjvi AvqZb KZ?                           L        

     A. 22400 L        B.  22.4 L             C. 2.24 L            D. 224 L  

24| ‡gvj msL¨vi mgxKib wb‡Pi †KvbwU?                                                 M           

     A. n =         B. M =           C. n =             D. n = RT                                                            

25| ‡nevi c×wZ‡Z NH3 ˆZixi Pvc KZ?                          M 

    A. 100 atm               B.  1.7 atm            C. 200 atm          D. 250 atm                

26| CFC M¨v‡mi Zyjbvg~jK MÖxb nvDR cÖfve KZ?    L 

     A. 270 ¸b                  B.  10,000  ¸b                   C. 10 ¸b            D. 23 ¸b                 

27| Òhviv GK‡Rvov B‡jKUªb MÖnb K‡i Zviv GwmWÓ GwU †Kvb gZev‡`i AšÍ©fz³?              N                                          

    A.  Avi‡nwbqvm gZev`           B. eªb‡÷W gZev`        C. jvDwi gZev`       D.   jyBm gZev`                           

28| KwVb cøvw÷K †dvg, †iwd«Rv‡iUi cÖf„wZ‡Z e¨eûZ nq †KvbwU?   L 

    A. wd«qb - 11           B.  wd«qb - 12                C. wd«qb - 21           D. wd«qb - 114            

29| wb‡Pi †Kvb M¨vmwU eY©nxb, A¤øMÜhy³ Ges k¦vmKó ˆZix K‡i?       L 

    A.  NO               B.  SO3            C. CO2          D. CO                

30| LP  M¨v‡m KZUzKz weD‡Ub _v‡K?   L 

    A. 25%               B.  75%            C. 95 – 99%           D. 20%         

31| wbDwK¬qvi cvIqvi †÷k‡b R¡vjvwbiæ‡c †KvbwU e¨eûZ Kiv nq?   M 

    A. UF6               B.  239U             C. 235U            D. 235Pu            

32| 1 J = KZ erg?    L 

    A. 10-7             B.  107             C. 1010            D. 10-10                     

33| wb‡¤œi †Kvb M¨vmwU Av`k© M¨v‡mi ag© †_‡K me‡P‡q †ekx wePy¨Z?   K 

    A. HCl             B.  He         C. CH4           D. N2                     

34| Zij ùwUK m¤ú‡K© wb‡¤œi †KvbwU mwVK bq?         L 

 A.  ‰Re †hŠM         B. AvYweK MV‡bi ỳB cÖv‡šÍ ‡cvjvi MÖæc av‡K       

 C.  Av‡jvK ag© cÖ`k©b K‡i       D.   ZvcgvÎv ms‡e`K wnmv‡e KvR K‡i  
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35| GKwU ev¯Íe M¨vm cÖvq Av`k© M¨v‡mi g‡Zv AvPib Ki‡e -    M 

  A.  wb¤œ ZvcgvÎvq I wb¤œ Pv‡c        B. wb¤œ ZvcgvÎvq I D”P Pv‡c        

 C.  D”P ZvcgvÎvq I wb¤œ Pv‡c        D.   D”P ZvcgvÎvq I D”P Pv‡c         

36| evwn¨K Pv‡ci cÖfv‡e †Kvb miæ wQ`ª w`‡q †Kvb M¨v‡mi m‡Rv‡i wbM©gb‡K ejv nq -   M 

 A.  ev®úvqb        B. e¨vcb        C.  wbtmiY        D.   Am‡gvwmm  

37| KZ ZvcgvÎvq evqy Zij nq?     L 

    A. – 1840 C            B.  – 2690 C              C. – 2710 C            D. – 169.80 C            

38| bvB‡UªU mv‡ii g‡a¨ †KvbwU m‡e©vËg mvi?                                             M           

    A. NaNO3                 B.  Ca(NO3)2                   C. CaCO3.NH4NO3    D. NH4NO3                  

39| cwi‡ek webóKvix MÖxb nvDR cÖfv‡ei R‡b¨ †Kvb M¨vm `vqx?    N 

   A. CO2         B.  CFC            C. bvBUªvm A·vBW         D. me¸‡jv                             

 40| MÖxb nvDR M¨v‡m CFC Gi kZKiv cwigvb KZ?    N 

   A.  16%           B. 6%        C.  13%       D.   14%       
 

CHAPTER - 2 
1|  2, 4-WvBwg_vBj †n‡·b AYy‡Z wgw_wjb Gi msL¨v -                           
     A. 1          B.  2          C. 3         D. 4        
2|  KvBivj †K›`ªwewkó A¨vj‡Kvnj †KvbwU?                       
    A. 2-wg_vBj-2-weDUvbj       B. 2-wg_vBj-2-weDUvbj      C. weDUvbj-2     D.   1, 3-WvB wg_vBj-1-‡K¬v‡iv 

weDUvbj-1                           
3|  Av‡jvK mwµq G‡K Ac‡ii `c©b cÖwZwe¤^ bq, Giæc †hŠM‡K Kx e‡j?                          
     A.  Wvqv‡÷wiIgvi      B. ‡iwmwgK wgkÖb       C. †g‡mv †hŠM      D.   GbvbwmIgvi                            
4|  C2H6O Øviv me©vwaK KqwU mgvYy †jLv m¤¢e?                                                    
    A. 2            B.  3               C. 4         D. 5      
5|  ‡KvbwU me©vwaK w¯’wZkxj Kv‡e©vwbqvg Avqb?                                                        
    A. +CR3            B.  +CHR2               C. +CH2R         D. +CH3      
6|  ‡ebwRb‡K I‡RvbxKiY Ki‡j wb‡Pi †Kvb †hŠMwU cvIqv hvq?   
    A.  A·vwjK GwmW      B. MøvBAw·g       C. MøvBA·vj       D.   MøvBwmb                            
7|  bvB‡Uªv‡ebwR‡b †ebwRb P‡µi †Kvb Kve©‡b B‡jKUªb NbZ¡ †ewk?                    
     A.  1 bs      B. 2 bs        C. 3 bs        D.   4 bs                     

8| HC  CH          A;  A- ‡Z Kve©b-Kve©b eÜb ˆ`N ©̈ KZ?                                 

   A. 0.154 nm         B.  0.139 nm          C. 0.134 nm           D. 0.121 nm  
9|  ‡KvbwU‡Z wK¬‡gb‡mb weRviY N‡Uwb?                                                             
      A.  B_¨vbvj †_‡K B‡_b       B. †cÖvcv‡bvb †_‡K †cÖv‡cb      C. ‡ebRvjwWnvBW †_‡K UjyBb     D.   B_v‡bvwqK GwmW †_‡K B_vbj                         
10|  ‰Re imvq‡bi †giæ`Û ejv nq †KvbwU‡Z?                
       A.  Kve©wbj †hŠM       B. nvB‡Wªv‡Rb       C. ev‡qvAY~       D.   A¨vgvB‡bv GwmW                               
11| ‡Kvb g~jKwUi Dcw¯’wZi Kvi‡Y ˆRe ‡hŠM Am¤ú„³ bv n‡jI Am¤ú„³Zvi †eqvi cixÿv cÖ`k©b K‡i _v‡K -  
      A. – CN              B.  – SO3H              C. – CHO              D. – COOH                
12| CH3COOH mbv³Ki‡Y wb‡Pi ‡KvbwU e¨eûZ nq?                                              
       A. Na2CO3             B.  NaHCO3           C. As2O3         D. MnO2     
13| 10, 20 Ges 30 A¨vwg‡bi g‡a¨ cv_©K¨ wbiƒcbKvix weKviK ‡KvbwU?                                              
      A. NaNO2 Ges Mvp HCl      B.  NaNO3 Ges Mvp HCl       C. NaNO3 Ges jNy HCl    D. NaNO2 Ges jNy HCl          
14| ‡ebwRb Wvqv‡Rvwbqvg †K¬vivBW‡K cvwbmn DËß Ki‡j Drcbœ nq-                                             
      A.  bvB‡Uªv‡ebwR‡b        B. †dbj     C. A¨vwbwjb             D.   ‡K¬v‡iv‡ebwRb                             
15| ‡WU‡ji †ebwRb P‡µ KZ b¤^i Kve©‡b Cl i‡q‡Q?                              
      A. 2        B.  3         C. 4         D. 6       
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16| †iBb‡KvU ˆZwi‡Z †KvbwU e¨eûZ nq?                                                        
      A. ‡Udjb         B. PVC       C. cwj÷vwib     D. PPL             
17| PVC Drcv`‡b KvuPvgvj †KvbwU?                               
     A.  B‡_b        B. Bw_b       C. B_vBb             D.   †ebwRb                              
 
18| wb‡¤œi †Kvb Kvh©Kix g~jKwU c¨vivwmUvg‡ji -                                                            
      A. – OCOCH3          B.  – NHCOCH3        C. – COOCH2CH3        D. – SO2 NH3       
19| ‡KvbwU mylg PvwµK †hŠM?                                                              
      A.  b¨vc_vwjb        B. wdDivb        C. wcwiwWb              D.   _v‡qvwdb                               
20| K¨v‡U‡bkb ag© cÖ`k©b K‡i ‡Kvb †gŠj?                                                              
     A.  ‡K¬vwib         B. bvB‡Uªv‡Rb        C. Kve©b              D.   Aw·‡Rb                                
21|  ‡Kvb c×wZ‡Z Kve©b-wkKj n«vm Kiv hvq?                                                                             
      A.  DU©R wewµqv        B. wWKve©w·‡jkb wewµqv      C. DU©R-wdwUM wewµqv      D.   Kvwe©j-A¨vwgb wewµqv  
22| Kvwe©j-A¨vwgb wewµqv Øviv †KvbwU mbv³ Kiv hvq?                                  
      A.  wMømvwib       B. ‡m‡KÛvwi A¨vwgb      C. Uviwkqvwi A¨vwgb       D.  †K¬v‡ivdig 
23| FeCl3 `ªe‡Yi mvnv‡h¨ †KvbwU mbv³ Kiv hvq?  
       A.  ‡dbj       B. G÷vi       C. wK‡Uvb       D.  A¨vjwWnvBW 
24| wb‡Pi †Kvb †hŠMwU wmjfvi `c©Y cixÿv †bq?                        
       A.  ‡cÖvcv‡bvb        B. †cªvcvb¨vj       C. ‡cÖvcvbj       D.  ‡cÖvcvBb  
25| DNA Kx?  
      A.  GKwU cigvby        B. e„nr cwjgvi        C. GKwU AYy       D.  b¨v‡bv cvwU©‡Kj   
26| ফরমালিডহাইড �ফনেলর সােথ উৎপ� কের 

       A.�ােকলাইট    B. অ�াটাকামাইট         C. �স�সাইট  D. �ােলনা 
27|��ািবউলার ��া�েনর গঠন কী ধরেনর?  

       A. 1°  B. 2°            C. 3° D. �কান�ই নয়  
28| �কান �যৗেগর কায �করী�লক শনা�করেণর সহজ প�িত �কান�? 
        A. UV B. IR        C. MS         D. MRI  
29| �� ইথারীয় �বেণ ধাতব �সািডয়াম সহ অ�ারাইল হ�ালাইড ও অ�ালকাইল।  হ�ালাইড ির�া� করেল অ�ালকাইল �বনিজন উৎপ� হয়।  িবি�য়া�র নাম  

       A. ��ইেজন-ি�ড  B. উট �জ-িফ�গ         C. ইটাড �       D. �কাব  
30| �কান �যৗগ� অ�ালডল িবি�য়া িদেব?  

      A. HCHO     B.       C.  D.  
31| চিব � �থেক সাবান �তিরর ��ে� �কান ধরেনর িবি�য়া সংগ�ত হয়?  

    A. আ� � িবে�ষণ  B. পিলমারকরণ   C. গাঁজন D. �িত�াপন                 E. িবেয়াজন  
32| �জব �যৗেগ �মৗল শনা�করণ করার জ� িনেচর �কান পরী�া� করা হয়?  

     A. কািব �ল অ�ািমন পরী�া B. �লসাইন পরী�া     C. অস�ৃ�তার পরী�া D. বলয় পরী�া  
33| ডায়ােব�ক �গার িনণ �েয় �ে� �ফিলং �বণ �যাগ করেল িনেচর �কান�র লালেচ অধে�প পেড়?   

 A.         B.         C.             D.   
34| কােব �ািনল (>C= O) �েপর উপি�িত পরী�া করা হয়?  

      A. �কাস িবকারক         B. 2, 4-ডাইনাইে�ািফনাইল হাইে�ািজন  
 C. HNO3+H2SO4      D. Ip+KOH এর সাহাে�।   
35| �কান� ইথার?  

     A.   B.          C.  D.  
36| �ফনেলর জলীয় �বণ?     

      A. নীল িলটমাস লাল কের  B. লাল িলটমাস নীল কের   C. �কান বণ � পিরবত�ন কের না D. �কান�ই নয়।   
37| �েকাজ �থেক ইথানল �তরীেত �য এনজাইম �ব�ত হয় তার নাম- 

 A. ডায়াে�স  B. জাইেমজ       C. �ালেটস  D. �কান�ই না 
38| �কান� িকডনীেক অেকেজা কের?    

   A. সায়ােনাইউিরক এিসড B. ফিলক এিসড C. �াক�ক এিসড  D. এসকরিবক এিসড 
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39| িনে�া� �কান� সবেচেয় �বশী অ�ীয়?   

 A.  –COOH B. HCOOH        C.  D.  
40| �াফথািলেন ইেলক�ন সং�া কয়�? 
 A. 2  B. 6 C. 10  D. 14 
41| অ�ােরােম�ক বলয় সি�য়কারী �লক �কান�?   

 A. CHO  B. COOH           C.  D.   
42| �ামাি�ন িক?    

 A.   B.           C.   D.  
43| �য �ােলেকর অ�পি�িতেত �বনিজন ও �� AICI, এর িম�ণ উৎপ� কের।     

 A. ডাইে�ােরােবনিজন B. ��ােরােবনিজন ও HCI �াস     C. ��ােরােবনিজন    D. �ট�াে�ােরােবনিজন  
44| ফসিজন এর সংেকত �কান�?   

 A.   B.            C. COCl  D.   
45| আেয়ােডাফরম িবি�য়া �দয় না-   

 A.   B.          C.  D.  
46.  �বেণ (লালবণ �) �কান �যৗগ �যাগ করেল �বণ ফ�াকােশ বা বণ �হীন হেয় যায়?    
 A. ��াপানল B.��ািপন-1        C. �বনিজন    D. টারিশয়াির িবউেটন   E. এিস�ক এিসড  
47| পার অ�াইেডর উপি�িতেত ��ািপেনর সােথ HBr এর সংেযাজন িবি�য়ার �ল উৎপাদ �কান�?   

 A. 1-��ােমাে�ােপন  B. 2-��ােমাে�ােপন     C. উভয়ই  D. �কান�ই নয়  
48| ক� তাপমা�ায় পািনর সােথ ক�ালিসয়াম কাব �াইেডর িবি�য়ার ফেল িনেচর �কান �যৗগ� উৎপ� হয়?  

 A. ইিথিলন  B. িমেথন     C. অ�ািস�িলন  D. ইেথন  
49| িনে�া� িবি�য়ায় X �যৗগ�র নাম কী?  

   
 A. ইউিরয়া  B. ইেথন      C. ইথা�াল  D. ইথানল 
50| অ�ালেকাহেলর সােথ ি�গনাড � িবকারেকর (RMgX) িবি�য়ায় উৎপ� হয়-  

 A. অ�ালিকন  B. ইথার        C. অ�ালেকন  D. এিসড  
 

CHAPTER - 2 SOLVE 
1.B  2.C 3.A 4.A 5.A 6.C 7.C 8.A 9.D 10.A 
11. C 12.B 13.D 14.B 15. C 16.B 17.C 18.B 19.A 20.C 
21.B 22.D 23.A 24.B 25.B 26. A 27. C 28. B 29. B 30. C 
31. A 32. B 33. B 34. B  35. C 36.A 37. B 38.A 39. C 40. C 
41.D 42. A 43.B 44.D 45.B 46.B 47.A 48.C 49.C 50.C 

 

CHAPTER – 3+4 
1| A = cl mgxKi‡Y †KvbwU mwVK?                         
   A. A= ‡kvlYvsK              B.   = `ªe‡bi NbgvÎv          C. l = ‡m‡ji ˆ`N ©̈            D. c = ‡kvlY       

2|  S4O  Avq‡b `S` Gi RviY gvb KZ?                          

    A. +2          B.  +2.5                C. +3                 D. +3.5         
3|  SnCl2 + 2HgCl2 = SnCl4 + 2HgCl wewµqvq †KvbwU RvwiZ nq?                             
    A. Sn2+          B.  Hg2+                C. Cl-

                 D. Sn4+   
4| GwmW ÿvi UvB‡Uªk‡b †kl we›`y‡Z wg_vBj A‡i‡Äi eY© cwieZ©‡bi pH cwimi †KvbwU ?                                              
    A. 3 – 5           B.  6 – 8                 C. 8 – 10                  D. 10 – 12         
5|  HPLC  Gi c~b©iæc ‡KvbwU?                                                  
      A. High Pressure Liquid Chromatography                   B.  High Performance Liquid Chromatography           
      C.  High Power Liquid Chromatography                      D. High Plant Liquid Chromatography                    
6| cÖgvb nvB‡Wªv‡Rb M¨vm ZworØv‡i GwmW `ªe‡Yi NbgvÎv KZ?                         
    A.1.0 M             B.  0.1 M              C. 0.01 M                D. 0.001 M  
7|  †KvbwU wiPvR©‡hvM¨?                          
   A. wjw_qvg e¨vUvwi           B.  LIB           C. ï¯‹ †Kvl        D. ÿvixq dz‡qj †mj  
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8|  Zn (s) / Zn2+ (aq)      Cu2+ (aq) / Cu (s)            
    ‡KvlwUi K¨v‡_v‡W msNwUZ wewµqv †KvbwU? 

    A. Zn  Zn2+ + 2e-         B.  Cu2+ + 2e-   Cu      C. Zn2+ + 2e-   Zn        D. Cu  Cu2+ + 2e   
9|  ‡KvbwU Rvib weRviY Aa©‡Kvl? 
    A. Pt, Cl2/ Cl-     B.  Ag, AgCl(s) / Cl-        C. Na-Hg/Na+

         D. Pt/Fe2+, Fe3+       
10| dz‡qj †m‡ji K¨v‡_v‡W RviK wn‡m‡e ‡Kvb M¨vm e¨eûZ nq?                                                        
     A. H2           B.  cvwb M¨vm          C. O2            D. CO2        
11| H2SO4- Gi ‡gvjvi ª̀e‡Yi kZKiv gvÎv KZ?                                                  
    A. 10%          B.  9.8%          C. 5.0%         D. 98%  
12| 6.023×1023

 wU  CO2 AYyi  NTP-†Z AvqZb KZ?                      
     A. 22.4 L         B.  2.24 L           C. 0.224 L          D. 22.4 m3  
13| ‡KvbwU RviK I weRviK Dfq wnmv‡e wKªqv Ki‡Z cv‡i?                                
     A. KI         B.  H2O2           C. H2C2O4          D. Na2S2O3

  
14| GC Gi ‡ÿ‡Î evnK M¨vm bq †KvbwU?                                                  
   A.  He                 B. N2          C. O2        D.   CO2          
15| 0.1 M NbgvÎvi Na2CO3 Gi GKwU Rjxq ª̀e‡Yi NbgvÎv‡K ppm GK‡K cÖKvk Ki‡j Gi gvb KZ n‡e?                 
    A. 1.06             B.  10.6          C. 10.6×104

       D. 1.06×104   

16| M¨vm B‡jK‡Uªv‡W †Kvb avZz e¨envi Kiv nq?   

     A. Hg ev Au             B.  Hg ev Pt              C. Pt ev Au                D. Pt  ev V   
17| Zworwe‡kølY Kv‡j wb‡Pi †Kvb AvqbwU Av‡M PvR©gy³ nq?                    
   A. Br-            B.  NO3

-          C. – OH           D. Cl- 
18| 1.0 ‡gvj cvwbi Zwor we‡kølY Øviv  O2 Drcv`b Ki‡Z A¤øvwqZ cvwb‡Z Kx cwigvb ZworPvR© cÖevwnZ Ki‡Z nq?                                 
    A. 1.0 F             B.  2.0 F              C. 1.5 F                D. 0.5 F   
19| B‡jKUªbxq Zwor cwievnx ‡KvbwU?                                                            
    A. FeSO4  `ªeY            B.  NaCl (MwjZ)          C. Cu              D. H+(aq)   
20| ‡h ZworØv‡i RviY N‡U Zv‡K ejv nq -                  
    A.  K¨v‡_vW        B. A¨v‡bvW       C.  Gi †Kv‡bvwUB bq     D.   abvZ¥K ZworØvi          
21| meyR wfwUªq‡ji mwVK ms‡KZ †KvbwU? 
    A.  Fe(II)   mvj‡dU I Fe(II) mvjdvBW wgkÖb           B. CuSO4 Gi m‡½ 5 AYy cvwb    
     C.  CoSO4 Gi m‡½ 7 AYy cvwb                            D.   Fe(II) mvj‡dU Gi m‡½ 7 AYy cvwb     
22| ‡µvgv‡UvMÖvwdi †ÿ‡Î †KvbwU mwVK? 
 A.  GKvwaK mPj `kv eZ©gvb _vK‡Z cv‡i           B. w¯’i `kv _vKvi cÖ‡qvRb ‡bB 
 C.  2wU mPj `kv I 3wU w ’̄i `kv _vK‡Z n‡e        D.  Kgc‡ÿ 1wU mPj `kv I 1wU w¯’i `kv _vK‡Z n‡e        
23| ‡KvbwU‡K milk of lime e‡j?               
      A. NaOH. CaO            B.  Ca(OH)2         C. CaCO3       D. CaO  
24| weï× cvwbi pH KZ?                                                        
      A. 8.5        B.  7.5         C. 7.0       D. 6.5   
25| 0.6g cvwb‡Z AYyi msL¨v KZ?                               
      A. 2.01 × 1022      B.  3.01 × 1022       C. 2.01 × 1023       D. 6.02 × 1023        
26| MwjZ †jW †µvgvB‡Ui ga¨ w`‡q Zwor cÖevn N‡U wb‡¤œi †KvbwU Øviv ? 
      A.  gy³ B‡jKUªb Øviv        B. mÂiYkxj Avqb Øviv       C.  mÂiYkxj cigvby Øviv       D.   ‡jW cigvby Øviv                
27| H2SO4 Gi Rjxq `ªe‡Y  1.0 F ZworPvR© cÖevwnZ Ki‡j NTP  ‡Z K¨v‡_v‡W Kx cwigvb   H2  M¨vm wegy³ nq? 
     A. 22.4 L             B.  11.2 L              C. 2.24 L                D. 1.12 L 
28| Av‡cwÿK cwievnxZvi GKK †KvbwU?               
    A.  ‡fvë         B. Ing-1 †mwg-1       C.  Ing-1    D.   A¨vw¤úqvi           
29| ‡jW mÂqx †Kv‡l e¨eûZ H2SO4 Gi Av‡cwÿK ¸iæZ¡ KZ?                                            
     A. 1.2             B.  1.5              C. 1.8                D. 1.88  
30| ‡KvbwU‡Z we`y¨r Drcbœ nq bv?                              
    A.  Zwor we‡kølY †Kvl       B. ‡jW mÂvqK †Kvl      C.  wjw_qvg Avqb e¨vUvwi      D.   M¨vjfvwbK †Kvl             
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31| weqvi-j¨v¤^vU© m~‡Îi mvnv‡h¨ wbY©q Kiv hvq -  
      i. ‰Re †hŠ‡Mi MVb      ii. ¯^”Q gva¨‡gi c~iæZ¡     iii. iwOb ª̀e‡Yi NbgvÎv  
     wb‡Pi ‡KvbwU mwVK?   
     A.i, ii          B. ii, iii     C. i, iii        D. i, ii, iii  
32| cvK¯’wji †Kvb †Kvl †_‡K nvB‡Wªv‡K¬vwiK GwmW wbtm„Z nq?                                                        
    A.  ‡ccwUK †Kvl          B. wgDKvm †Kvl          C.  wR-†Kvl        D.  c¨vivBUvj †Kvl         
33| GKwU †Wwm‡gvjvi `ªe‡Yi NbgvÎv KZ?                                                           
      A. 0.1 M            B.   0.5 M              C. 0.001 M             D. 1 M         
34| N Gi m‡ev©”P Rvib Ae¯’v wb‡Pi †KvbwU‡Z?                                                              
      A. N2O5            B.   [NH4]

+             C. NO2             D. NO                

35| 500 mL ‡Wwm‡gvjvi `ªe‡Y KZ MÖvg H2SO4  _v‡K?                                                             
      A. 4.9        B.  14.4             C. 5.8       D. 6.9               
36| wb‡Pi †Kvb e¨vUvwiwU nv‡U©i †cm †gKv‡i e¨eûZ nq?                                     
    A.  LIB         B. PEM- Avqb e¨vUvwi      C.  wjw_qvg SVO e¨vUvwi      D.   WªvB‡mj e¨vUvwi                    
37| WªvB‡mj (ï®‹ †Kvl) - Gi e.m.f KZ?                               
      A. 1.1 V             B.  1.2 V             C. 1.5 V             D. 1.8 V                  
38| jeY †mZz‡Z †Kvb jeY e¨eûZ nq?                                                        
      A. KCl             B.  NH4Cl             C. NaNO3             D. NaCl                   
 39| hw` 5.0 A Kv‡i›U 30 ‡m‡KÛ mgq a‡i Pvjbv Ki‡j PvR© KZ n‡e?                                                        
      A. 60 Kzj¤^             B.  95.52 Kzj¤^             C. 120 Kzj¤̂             D. 150  Kzj¤^                   
40| `A` I `B` Aa©‡KvlØ‡qi cÖgvb weRvib wefe h_vKª‡g +0.80 V I 1.56 V n‡j H ỳwU Aa©‡Kvl Øviv MwVZ †Kv‡li wefe KZ n‡e?   
      A. + 0.76V             B.  – 0.76V             C. + 2.26 V             D. – 2.36V         
41| wb‡Pi †KvbwU `gaseous oxidizing agent`?                         
    A. H2SO4          B.  KMnO4                C. O3       D. H2O2         
42| GKRb †ivMxi i‡³ Møy‡Kv‡Ri cwigvY 190 mg/dl n‡j, mmol/L GK‡K Gi gvb KZ?                          
     A. 9.56 mmol/L          B.  10.56 mmol/L          C. 8.56 mmol/L           D. 12.56 mmol/L  
43| ‡KvbwU mZ¨ bq?                             
      A. wjUgvm A¤øxq gva¨‡g - jvj eY© aviY K‡i                B. wg_vBj †iW A¤øxq gva¨‡g - jvj eY© aviY K‡i            
     C.  ‡dbj †iW A¤øxq gva¨‡g - jvj eY© aviY K‡i            D.  _vBgj eø A¤øxq gva¨‡g - jvj eY© aviY K‡i             
44| wb‡Pi †KvbwU‡Z †ewk cigvby Av‡Q?                                              
      A. 1.10 g H atom             B.  14.7 g Cr             C. 2.0 g He             D. 7.0 g N atom         
45| ‡Kvb wewµqvwU RviY-weRviY bq?                                                  
     A. 2H2O2  2H2O + O2               B.  CO2 + C  2CO         
    C.  CaCO3  CaO + CO2              D. Fe2O3 + 3CO  2Fe + 3CO2  

46| wb‡Pi †Kvb †gŠjwU  HCl GwmW †_‡K H cÖwZ ’̄vcb Ki‡Z cvi‡e bv? 
      A. Co            B.  Ni             C. Cu         D. Sn               
47| wb‡Pi †Kvb †gŠjwU Zyu‡Zi `ªeY †_‡K Cu ‡K Aatwÿß K‡i?                         
    A. Ag             B.  Fe              C. Cl               D. Pt    
48| Cl- , I-  Gi `ªe‡Y Zwor cÖevwnZ Ki‡j A¨v‡bv‡W †KvbwU wegy³ nq?                          
    A. Cl2          B.  I2           C. Cl2, I2            D. ‡KvbwUB bq  
49| Zvgvi cv‡Î wb‡Pi †Kvb ª̀eYwU wbivc‡` ivLv hv‡e?  
    A. AgNO3           B.  FeSO4              C. HgSO4  (jNy)             D. Cl2  (cvwb)    
50| K¨v‡jv‡gj ZworØvi †KvbwU? 

    A. Hg1Hg2 Cl2/ Cl-     B.  Ag, AgCl / Cl-        C. Cd, CdSO4/ So          D. Hg, Hg2SO4/ So           

     CHAPTER – 3+4 SOLVE 
1. C 2.B 3.A 4.A 5.B 6.A 7.B 8.B 9.D 10.C 
11.B  12. A 13.B 14.C 15.D 16.C 17.C 18.B 19.C 20.B 
21. D 22.D 23.B 24.C 25.A 26.B 27.B 28.B 29.A 30.A 
31. B 32. D 33.A 34.A 35.A 36.A 37.C 38.A 39.D 40.A 
41.C 42. B 43. C 44. A 45.C 46. C 47.B 48.B 49.B 50.A 
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cÖ_g cÎ 
2q Aa¨vq: †f±i  
†f±i hveZxq UvBc  

1| g¨v_ 
2| w_Iwi 
3| m~Î/mgxKiY  
4| wewfbœ cÖKvi ivwk  
 

UvBc: wewfbœ cÖKvi ivwk  
  †f±i ivwk: fi‡eM, †eM, miY, ej, mKj cÖvej¨, IRb, Z¡iY, 

g›`b, mKj åvgK (e¨wZµg: ïay RoZvi åvgK †¯‹jvi ivwk), 
mv›`ªZv ¸bvsK, UK©, Zwor †ÿÎ, c„ôUvb, gnvKl©xq cÖvej¨|  

 Aw`K/‡¯‹jvi ivwk: ª̀æwZ, KvR, ÿgZv, kw³, Zvc, Pvc, mKj 
wefe, we`y¨r cÖevn, PvR©, w ’̄wZ¯’vcK ¸YvsK, RoZvi åvgK|  

 

UvBc: m~Î/mgxKiY 

 mvgšÍwi‡Ki `yBwU mwbœwnZ evû †`Iqv _vK‡j †ÿÎdj = BA


  

 mvgvšÍwi‡Ki `ywU KY© †`Iqv _vK‡j †ÿÎdj = BA
2

1 
  

 wÎfz‡Ri ỳwU evû †`Iqv _vK‡j †ÿÎdj = BA
2

1 
  

 UK©, Fr


 , ˆiwLK †eM, rv


  

 †KŠwYK fi‡eM, PrL


 , KvR S.FW


  

 When BABA


 than 90  

 When BAB.A


 than 045  

 22
22

BABAB.A 


 

 we‡kl †ÿÎmg~n:  

 †¯‹jvi ¸Ydj †f±i ¸Ydj 

00 PQ0cosPQQ.P  


 00sinPQˆQP 0


  

900 090cosPQQ.P  


 PQ90sinPQˆQP 0 


 

1800 PQ180cosPQQ.P  


 0180sinPQˆQP 0


  

 hw` BAC


  Ges ABD


  nq Zvn‡j C


Ges D


Gi 
ga¨eZ©x †KvY n‡e 1800|  

 îA 


 Ges k̂ĵB 


n‡j A


I B


Gi ga¨eZ©x †KvY 900| 

BAB.A


  n‡j A


 I B


Gi ga¨eZ©x †KvY 450| F


 I s


 

ga¨eZ©x †KvY  = 900 n‡j KvR k~b¨ nq|  
 `ywU †f±i ci¯úi 450 †Kv‡Y wµqv Ki‡j G‡`i †¯‹jvi I †f±i 

¸Yd‡ji gvb mgvb nq|  

 †f±‡ii wewbgq m~Î: ABBA


  

 †f±‡ii ms‡hvM m~Î: )CB(AC)BA(


  

 †f±i e›Ub m~Î: BmAm)BA(m


  
[†f±i †hv‡Mi wewbgq wewa gv‡b, wKš‘ ¸‡Yi wewbgq wewa gv‡b bv] 

 

¸iæZ¡c~Y© Z_¨ 
 †f±‡ii jwä I Dcvsk:  

 QPR


  

  cosPQ2QPR 22  

 








 

cosQP

sinQ
tan

cosQP

cosQ
tan 1  

 wbw`©ó †f±i R Gi Avbyf‚wgK Dcvsk = xcosR   Aÿ 
eivei Dcvsk| Djø¤^ Dcvsk ysinR   Aÿ eivei 
Dcvsk  

 PQQP


  

   †Kv‡Y jb †ivjvi F e‡j †Vj‡j/Uvb‡j- 
†Vjvi mgq  sinFmgW

1
 

Uvbvi mgq  sinFmgW
2

 

 sinF2WWW
12

 
wµ‡KU wcP †ivjvi w`‡q mgvb Ki‡Z Djø¤̂ eivei wb‡Pi w`‡K 
†ewk e‡ji cÖ‡qvRb, d‡j †ivjvi †Vjv ZLb Kvh©Ki nq|  
 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1| †KvbwU mwVK?  

 DËi:  ABBA   

2|  `ywU †f±i A


 Ges B


 hw` mgvšÍivj Ges wecixZwg~Lx nq Zvn‡j-  

 DËi: ABB.A 


 

3|  P


Ges Q


 GB ỳwU †f±i mgvšÍivj nIqvi kZ© †KvbwU?  

 DËi: 0QP 


 

4|  GKwU †f±i †ÿ‡Î A


 AN~Y©bkxj n‡e hw`?  

 DËi: 0A 


 
5|  `yBwU †f±i ci¯úi j¤̂ n‡j Zv‡`i †f±i ¸Yd‡ji gvb- [BSMRSTU-

H: 19-20] 
 DËi: m‡e©v”P nq|  

 e¨vL¨v: BA


  n‡j  BA;AB90sinABBA 0


  n‡j 

0BA 


 

6|  B Gi mv‡c‡ÿ A KYvi Av‡cwÿK †e‡Mi mwVK m~Î †KvbwU? [RU-C, 
Netune-2, Set-1. 2021-22] 

 DËi: 
BAR

VVV


  

7| †Kvb †f±iwU x-A‡ÿi mv‡_ mgvšÍivj?[RU. Sinovac, Set-1, 20-
21] 

 DËi:   ĵĵî   

8|  A


 I B


 †f±iØq ci¯úi j¤̂ n‡j wb‡Pi †KvbwU mZ¨ n‡e? [RU-C, 
Set-1. 19-20] 

 DËi: BABA


  

9|   )k̂ĵ()ĵk̂(  Gi gvb KZ? [RU. 13-14] 

 DËi: 0
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10| CBA


  n‡j A.C


 KZ? [RU. 12-13] 
 DËi: 0 
11| XZ Z‡j GKwU we›`yi Ae ’̄vb †f±i †KvbwU?  

 DËi: k̂zîxr 


 

12| 0CBA 


 †f±iÎ‡qi m¤úK©wU‡K †Kvb wPÎwU cÖKvk K‡i? 
[RU-C, Shift-4, Set-1 (Venus-1): 2021-22]

 
 DËi:  
 
 
 
13| hw` †Kvb e ‘̄ x- w`‡K 4ms-1 Ges y-w`‡K 2ms-1 MwZ‡Z P‡j, Zvn‡j 

†f±‡ii cwi‡cÖwÿ‡Z e¯‘wUi †eM KZ? [RU-C, Netpune
2021-22] 

 DËi: 1ms)j2i4(   

14| hw` A = -B nq, Z‡e BA


  Gi gvb KZ? [SylAU. 2014
  

 DËi: 0|  

15| ỳÕwU †f±i ivwk a


 I b


 Gi AšÍf©~³ †KvY 1800 n‡j Dnv‡`i †f±i 
¸Ydj n‡e- [SylAU. 08-09] 

 DËi: 0 

16| XZ mgZ‡j k̂4ĵ5î3   †f±‡ii ˆ`N©¨ KZ GKK? 

 DËi: 5 

17| ĵî   I k̂ĵ  G‡`i ga¨eZ©x †KvY-   

 DËi: 1200 
18| wb‡Pi †KvbwU eÈb m~Î? [JU: 21-22] 

 DËi: QmPm)QP(m


  

19| hw` ABBA


  nq Z‡e G‡`i ga¨eZ©x †KvY? 
21-22] 

 DËi:  

20| 0V. 


 n‡j-  
 DËi: AvMZ I wbM©Z d¬v· mgvb nq, Zij Ams‡KvPbxq, †f±i †ÿÎwU 

mwjbqWvj|  

21| GKwU †f±i F


 AN~Y©bkxj nq, hw`- [RU-C: 23-24]

 DËi: 0F 


 
 

UvBc: w_Iwi 
 g‡b ivL‡e:  

 0k̂k̂ĵĵîî   

 ĵîk̂,îk̂ĵ,k̂ĵî    

 1k̂.k̂ĵ.ĵî.î   

 0î.k̂k̂.ĵĵ.î   

 ABBA,A.BB.A


  

 20 A0cosA.AÂ.Â   
 

ci¯úi j¤̂ nIqvi kZ©: 

0B.A 


 
ci¯úi mgvšÍiv‡ji kZ©: 

0BA 


* )k̂ĵ(î 
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†f±iÎ‡qi m¤úK©wU‡K †Kvb wPÎwU cÖKvk K‡i? 
22] 

MwZ‡Z P‡j, Zvn‡j 
C, Netpune-2, Set-1. 

[SylAU. 2014-15]

n‡j Dnv‡`i †f±i 

†f±‡ii ˆ`N©¨ KZ GKK?  

nq Z‡e G‡`i ga¨eZ©x †KvY? [JU-A: 22-23; 

AvMZ I wbM©Z d¬v· mgvb nq, Zij Ams‡KvPbxq, †f±i †ÿÎwU 

24] 

 `ywU †f±i wecixZ w`‡K wµqviZ _vK‡j jwäi gvb n‡e
 `ywU †f±‡ii WU ¸Y‡e cÖvß ¸Ydj †¯‹jvi ivwk nq| 

 †f±i Acv‡iU‡ii Aci bvg †Wj/b¨vejv (
 m`„k (Like) †f±‡ii Rb¨- A >B, B>A
 †Kvb †f±i ivwk AN~b©vqgvb I msiÿYkxj n‡e hw`
 †Kv‡bv †f±i †ÿ‡Îi Kvj©- Gi bwZgvÎv k~b¨| 
 †f±i ivwki †hvM exRMwYZxq m~Î †g‡b P‡j bv wKš‘ †¯‹jvi ivwki 

†hvM exRMwYZxq m~Î †g‡b P‡j| 
 jb †ivjvi‡K †Vjv A‡cÿv Uvbv mnRZi| 
 `ywU †f±‡ii WU ¸Y‡b cÖvß ¸Ydj †¯‹jvi ivwk nq| 
 †f±i †hvR‡bi „̀óvšÍ: †bŠKvi MwZ, PjšÍ Mvwo‡Z cošÍ e„wó, cvwLi 

DÇqb|  
 †f±i wefvR‡bi „̀óvšÍ: ¸Y Uvbv †bŠKv, jb †ivjvi Gi MwZ, 

mvB‡K‡ji µvs‡Ki wµqv, mij †`vjK
 `ywU †f±i hLb GKB w`‡K wµqv K‡i ZLb Zv‡`i jwäi gvb Zv‡`i 

†hvMd‡ji mgvb, R = P + Q hLb, 
 `ywU †f±i hLb wecixZ w`‡K wµqv K‡i ZLb Zv‡`i jwäi gvb 

Zv‡`i we‡qvMd‡ji mgvb, R= P~Q
 me©wb¤œ mg‡q b`x cvi n‡Z n‡j b`xi 
 Acv‡iUi, WvBfvi‡RÝ Ges Kv‡j©i aviYv:

ivwk ˆewkó¨ I Zvrch©

†MÖwW‡q›U 

 †MÖwW‡q›U = Aÿ mv‡c‡ÿ †Kv‡bv †¯‹jvi 
dvsk‡bi Xvj| 

 †¯‹jvi ivwki †MÖwW‡q›U = †¯‹jvi ivwki 
me©vwaK cwieZ©‡bi nvi I w`K wb‡`©kK †f±i 
wdì|  

WvBfvi‡RÝ 
(†¯‹jvi ivwk) 

 gvb abvZ¥K- cÖevnxi AvqZb e„w× 
 gvb FYvZ¥K- AvqZb ms‡KvPb 
 gvb k~b¨- AvqZb I NbZ¡ GKB _v‡K| A_©vr, 

0V. 


| ZLb IB †f±i †ÿÎ‡K 
mwjbqWvj e‡j| 

 WvBfvi‡RÝ (
AvqZ‡b †Kv‡bv we›`y‡Z 
cÖevn)- Output flux

Kvj© 
(†f±i ivwk) 

 


2)V(

 †Kv‡bv †f±i †ÿÎ Kvj© Gi WvBfvi‡RÝ k~b¨| 

A_©vr, .( 


 †f±‡ii w`K H †ÿ‡Îi Awfj¤^ eivei 
wµqv K‡i|  

 †Kvb †f±‡ii Kvj© k~b¨ n‡j 

†f±iwU AN~Y©bkxj Ges msiÿYkxj nq| 
 

GB UvBc †_‡K ûeû Avmvi m¤¢ve¨bv 
1|  hw` `ywU mgvb †f±‡ii jwä †h †Kvb GKwUi mgvb nq, Z‡e †f±iØ‡qi 

ga¨eZ©x †KvY KZ n‡e?  [RU-C, Corundum
 DËi: 1200 

ci¯úi j¤̂ nIqvi kZ©:  

 
ci¯úi mgvšÍiv‡ji kZ©:  

0  

0)   

 cÖvšÍ wdwR· 

 2 | P a g e  

`ywU †f±i wecixZ w`‡K wµqviZ _vK‡j jwäi gvb n‡e- me©wb¤œ|  
`ywU †f±‡ii WU ¸Y‡e cÖvß ¸Ydj †¯‹jvi ivwk nq|  

Aci bvg †Wj/b¨vejv (


)| 
A >B, B>A|  

†Kvb †f±i ivwk AN~b©vqgvb I msiÿYkxj n‡e hw`-Kvj© k~b¨ nq|  
Gi bwZgvÎv k~b¨|  

†f±i ivwki †hvM exRMwYZxq m~Î †g‡b P‡j bv wKš‘ †¯‹jvi ivwki 
xq m~Î †g‡b P‡j|  

jb †ivjvi‡K †Vjv A‡cÿv Uvbv mnRZi|  
`ywU †f±‡ii WU ¸Y‡b cÖvß ¸Ydj †¯‹jvi ivwk nq|  
†f±i †hvR‡bi „̀óvšÍ: †bŠKvi MwZ, PjšÍ Mvwo‡Z cošÍ e„wó, cvwLi 

†f±i wefvR‡bi „̀óvšÍ: ¸Y Uvbv †bŠKv, jb †ivjvi Gi MwZ, 
mvB‡K‡ji µvs‡Ki wµqv, mij †`vjK, cv‡q nvUv|  
`ywU †f±i hLb GKB w`‡K wµqv K‡i ZLb Zv‡`i jwäi gvb Zv‡`i 

hLb, 00  
`ywU †f±i hLb wecixZ w`‡K wµqv K‡i ZLb Zv‡`i jwäi gvb 

R= P~Q  hLb, = 1800 
me©wb¤œ mg‡q b`x cvi n‡Z n‡j b`xi cÖ¯’ eivei †bŠKv Pvjv‡Z nq|  
Acv‡iUi, WvBfvi‡RÝ Ges Kv‡j©i aviYv: 

ˆewkó¨ I Zvrch© 

†MÖwW‡q›U = Aÿ mv‡c‡ÿ †Kv‡bv †¯‹jvi 
dvsk‡bi Xvj|  
†¯‹jvi ivwki †MÖwW‡q›U = †¯‹jvi ivwki 
me©vwaK cwieZ©‡bi nvi I w`K wb‡`©kK †f±i 

cÖevnxi AvqZb e„w×  
 AvqZb ms‡KvPb  

AvqZb I NbZ¡ GKB _v‡K| A_©vr, 

| ZLb IB †f±i †ÿÎ‡K 
mwjbqWvj e‡j|  

( V.


 ev div. V


) = AwZÿz ª̀ 
AvqZ‡b †Kv‡bv we›`y‡Z Input flux (AšÍg~©Lx 

Output flux (ewntg~L©x cÖevn)  




2  

†Kv‡bv †f±i †ÿÎ Kvj© Gi WvBfvi‡RÝ k~b¨|  

0)V 


 

†f±‡ii w`K H †ÿ‡Îi Awfj¤^ eivei 
 

†Kvb †f±‡ii Kvj© k~b¨ n‡j )0F( 


 

†f±iwU AN~Y©bkxj Ges msiÿYkxj nq|  

GB UvBc †_‡K ûeû Avmvi m¤¢ve¨bv  
hw` `ywU mgvb †f±‡ii jwä †h †Kvb GKwUi mgvb nq, Z‡e †f±iØ‡qi 

C, Corundum-1: 2022-23] 
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2|  GKwU mgevû wÎfz‡Ri wZb †KvYvq wZbwU mgvb abvZ¥K PvR© ivLv n‡j 
wµqvkxj e‡ji †f±i †hvMdj wK n‡e? [RU-Uranus-1, Set-1; 2021-22] 

 DËi: k~b¨|  
3|  †Kvb †f±i ivwki Kvj© (Curl) k~b¨ n‡j †f±iwU †Kgb n‡e? [RU-C, 

Set-1. 19-20] 
 DËi: AN~Y©bkxj I msiÿYkxj|  
4| wewbgq m~Î †g‡b P‡j bv- [RU. 15-16] 
 DËi: †f±i ivwki µm ¸bb|  
5|  †KvbwU †¯‹jvi ivwk? 
 DËi: Zwor wefe| 
6|  †f±i ivwk‡K †f±i ivwk Øviv ¸Y Ki‡j ¸Ydj nq- [RU. 09-10] 
 DËi: KL‡bv †¯‹jvi, KL‡bv †f±i|  
7|  †Kvb †f±i ivwki Kvj© (Curl) k~b¨ n‡j †f±iwU †Kgb n‡e?  
 DËi: AN~Y©bkxj I msiÿYkxj|  

8|  Aw`K ivwk? [SAU. 08-09, 2009-10] 
 DËi: cÖwZmivsK|  
9|  †KvbwU †f±i wefvR‡bi D`vniY? [SAU. 08-09] 
 DËi: mij †`vjK|  
10| jb‡ivjvi Uvbvi mgq IR‡bi wK cwieZ©b nq? [SAU. 04-05, 05-06] 
 DËi: n«vm cvq|  
11| ỳwU †f±‡ii µm¸Ydj k~b¨ n‡j, †f±iØ‡qi ga¨eZ©x †KvY- [SAU. 02-03] 

 DËi: 00 
12| †Kvb mvgšÍwi‡Ki ỳBwU mwbœwnZ evû hw` ỳwU †f±‡ii gvb I w`K wb‡`©k 

K‡i Zv n‡j H mvgšÍwi‡Ki †ÿÎdj n‡e- [SylAU. 16-17] 
 DËi: †f±i ỳwUi µm ¸Yd‡ji gv‡bi mgvb|  

13| †KvbwU †f±i ivwk bq? [CVASAU. 2015-16] 
 DËi: kw³|  
14| wb‡¤œi †fŠZ ivwk¸‡jvi ZvwjKvq †Kvb avivwU †f±i ivwki AšÍ©MZ? 

[CVASU: 2010-15; JGVC: 14-15] 
 DËi: †eM, Z¡iY, ej|  

15| †KvbwU †¯‹jvi ivwk? [CVASU. 08-09] 
 DËi: k~b¨|  

16| †KvbwU †f±i ivwk? [PSTU. 2014-15] 
 DËi: Zwor cÖvej¨|  
17| `yBwU mgvb gv‡bi †f±‡ii jwäi gvb †Kvb Ae¯’vq I‡`i cÖ‡Î‡Ki gv‡bi 

mgvb n‡Z cv‡i?  
 DËi: 1200|  
18| ỳÕwU mggv‡bi †f±i GKwU we›`y‡Z wµqvkxj| Zviv ci¯úi 2400 †Kv‡Y 

wµqv K‡i| Dnv‡`i jwäi w`K-  

 DËi: 1200 
19| †Kvb †f±‡ii cv`we› ỳ I kxl©we›`y GKB? [RU-C: 17-18] 
 DËi: bvj †f±i  
20| mgRvZxq ỳB ev Z‡ZvwaK †f±i hw` GKB w`‡K wµqv K‡i, Z‡e 

Zv‡`i‡K- †f±i e‡j|  [JKKNIU: 19-20] 
 DËi: m „̀k 
21| wb‡Pi †KvbwU †f±i ivwki †hvMm~Î bq? [RU-C: 15-16] 
 DËi: eM©m~Î  
22| GKwU we› ỳ‡Z GKB mg‡q wµqviZ wZbwU mgZjxq †f±i ivwk‡K †Kv‡bv 

wÎfz‡Ri wZwU evû Øviv GKB µ‡g wb‡`©k Ki‡j G‡`i jwä n‡e- [JU: 
21-22] 

 DËi: k~b¨  
 

23| ỳwU w`K ivwki jwäi m‡e©v”P gvb 12 GKK Ges me©wb¤œ gvb 2 GKK| 
ivwkØ‡qi gvb wbY©q Ki| [JU: 17-18] 

 DËi: 7 GKK Ges 5 GKK| 

UvBc: g¨v_ 

1|  sec2t,ĵt3ît2r 


 mg‡q e ‘̄i Z¡iY n‡e - [BRUR: 13-14] 

 DËi: 36 GKK 

 e¨vL¨v: miY ,ĵt3ît2r 3


†eM, ĵt9î2
dt

dr
v 2


 

 Z¡iY, 36218a,ĵt18
dt

vd
a 




 

2|  `ywU †f±i ivwki jwäi m‡e©v”P I me©wb¤œ gvb mgvb nB‡j, †f±i Ø‡qi 
ga¨eZ©x †Kvb KZ n‡e?  [BRUR: 12-13] 

 DËi: 900 

 e¨vL¨v: 2

minmax
)BA(BABARR


  

  cosAB2BAcosAB2BA)BA( 22222


 

 0900cos   
3|  NÈvq 40km †e‡M c~e©w`‡K Pjgvb GKwU Mvoxi PvjK N›Uvq 

km340  †e‡M GKwU  UªvK‡K DËi w`‡K Pj‡Z †`Lj| UªvKwU †Kvb 

w`‡K Pj‡Q? [JUST: 14-15] 
 DËi: 500 

 e¨vL¨v: 030
3

1

340

40
tan   

4|  `ywU †f±‡ii †¯‹jvi ¸Ydj 20 Ges †f±i ¸Ydj 26 | †f±iØ‡qi 
ga¨eZ©x †KvY n‡e-  [MBSTU-A: 19-20] 

 e¨vL¨v: 

00 2359.2242.0tan

20

26

cosAB

sinAB

B.A

BA














 

5| Ae¯’vb †f±i r  n‡j, Gi WvBfvi‡RÝ KZ? [RU-C, Feldspar-1: 2022-23] 
 DËi: 3 

 e¨vL¨v: Ae ’̄vb †f±i, k̂zĵyîxr 


 

  WvBfvi‡RÝ, 







 k̂

dz

d
ĵ

dy

d
î

dx

d
r.


. 

  3111k̂zĵyîx   

6|  hw` k̂jî2A   Ges k̂2ĵî2B 


 ci¯úi j¤̂ nq, 

Z‡e  Gi gvb KZ? [RU-C, Quartz-2: 2022-23] 
 DËi: 6 

 e¨vL¨v: 024090cosABB.A 0 


 

 606   

7|  `yBwU †f±i k̂5ĵ4î2r
1

  Ges k̂3ĵ2îr
2




, Gi jwä 

†f±i Gi mgvšÍivj GKK †f±i †KvbwU? [RU-C, Quartz-2: 2022-23] 

 DËi: k̂
7

2
ĵ

7

6
î

7

3
  

 e¨vL¨v: 
1
r


 I 
2
r


 Gi jwä = 
21
rr
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     ĵ6î3k̂3ĵ2îk̂5ĵ4î2 

 R


  Gi gvb = 369)2(63R 222 

 R


 Gi mgvšÍivj GKK †f±i: 
7

6
î

7

3

R

R
r̂ 

8|  k̂2ĵî3A   I k̂2ĵ3îB   n‡j AB

Topaz-3: 2022-23] 

 DËi: 62  

 e¨vL¨v: k̂4ĵ2î2OAOBAB   

 1644)4(2)2(AB 22  

9|  hw` ỳwU mgvb †f±‡ii jwä †h †Kvb GKwUi mgvb nq, Z‡e †f±iØ‡qi 
ga¨eZ©x †KvY KZ n‡e? [RU-C, Corundum-1: 2022

 DËi: 1200 
 e¨vL¨v: P = Q = R 

  cosPQ2QPR 22  

  cosR2RRR 2222  

 
22 cos

2

1
cosRcosR2 










 0120  
10| B Gi mv‡c‡ÿ A KYvi Av‡cwÿK †e‡Mi mwVK m~Î †KvbwU? 

Netpune-2, Set-1, 2021-22] 

 DËi: 
BAR

VVV   

 e¨vL¨v: B


Gi mv‡c‡ÿ A


Gi Av‡cwÿK †eM: 
AB

V 

11| N›Uvq 40km †e‡M c~e©w`‡K Pjgvb GKwU Mvwoi PvjK N›Uvq 

km340  †e‡M GKwU UªvK‡K DËi w`‡K Pj‡Z †`Lj| UªvKwUi cÖK…Z 

†eM KZ? [RU-C, Netpune-2, Set-1, 2021-22]
 DËi: 80 kmh-1 
 e¨vL¨v: 
  

  
CTCT

VVV   

 
2

C

2

TCT
VVV   

 22 )40()340(   

 1kmh80402440    
 

12| GKwU mvgšÍwi‡Ki KY© ỳBwU k̂2ĵî3A   Ges 

k̂4ĵ3îB 


 mvgšÍwi‡Ki †ÿÎdj KZ? [RU-Uranus

 DËi: 300
2

1  

 e¨vL¨v: mvgvšÍwi‡Ki KY© †`Iqv _vK‡j †ÿÎdj = A
2

1
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k̂2  

749436   

k̂
7

2
ĵ

7

6
  

AB  KZ? [RU-C, 

6224   

hw` ỳwU mgvb †f±‡ii jwä †h †Kvb GKwUi mgvb nq, Z‡e †f±iØ‡qi 
1: 2022-23] 

0120cos  

KYvi Av‡cwÿK †e‡Mi mwVK m~Î †KvbwU? [RU-C, 

BA
VV   

†e‡M c~e©w`‡K Pjgvb GKwU Mvwoi PvjK N›Uvq 

†e‡M GKwU UªvK‡K DËi w`‡K Pj‡Z †`Lj| UªvKwUi cÖK…Z 

22] 

Ges 

Uranus-1, Set-1, 21-22] 

BA


  

 

1

3

î

BA 


  

3

1   

ĵ   



   

4

2

k̂   





(k̂)212(ĵ)64(î 

 k̂10ĵ14î2    †ÿÎdj, 

1001964
2

1
BA

2

1




13| hw` k̂12ĵ2î18A   I B

B  Gi ga¨Kvi †KvY KZ n‡e? [RU

 DËi: 900 

 e¨vL¨v: k̂12ĵ2î18(B.A 


 0601272   

  †h‡nZz,g 0B.A 


myZivs, A



†KvY 900|  

14| hw` k̂ĵ3î2   I ĵ6î4 

nq, Zvn‡j  -i gvb KZ n‡e? [RU. Astrazeneca, Set

 DËi: 2 
 e¨vL¨v: †f±i Dcvsk mg~‡ni Abycv‡Zi m~Îvbymv‡i, 

2
1

6

3

4

2









 

15| k̂2ĵî2r 


 n‡j  r.


 KZ? 

 DËi: 0 

 e¨vL¨v: k̂ĵîr. 





















16| `yÕwU mgvšÍivj †f±i ĵ2î3A 

n‡j  m= ? [RU-C, Set-3. 19-
 DËi: 8 

 e¨vL¨v: k̂4ĵ2î3A 


 Ges 

mvgšÍivj|  

 8m
16

4

m

2

12

3







17| xy Z‡ji mgvšÍivj Ges 2î2 

GKK †f±i †KvbwU? [RU. 18-19]

 DËi: 
2

ĵî 
  

 e¨vL¨v: awi, †f±iwU )ĵbîa(  , hv 

 Avevi, k̂6ĵ2î2).(ĵbîa( 

 ba0b2a2   

  mg‡Kv‡Y Aew ’̄Z GKK †f±i = 

 
 

 cÖvšÍ wdwR· 
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)19   

†ÿÎdj, 

300
2

1
100   

k̂5ĵ6î4   nq, Z‡e A


 I 

[RU-Uranus-1, Set-1, 21-22] 

)k̂5ĵ6î4).(k̂   

B


  A_©vr A


I B


 Gi ga¨eZ©x 

k̂  `ywU †f±i ci¯úi mgvšÍivj 

[RU. Astrazeneca, Set-1, 20-21] 

ycv‡Zi m~Îvbymv‡i, 

KZ? [RU. Moderna, Set-2, 20-21] 

0)k̂2ĵî2.(k̂ 



 

k̂4ĵ  Ges k̂16ĵmî12B 


 

-20] 

Ges k̂16ĵmî12B 


ci¯úi 

 

k̂6ĵ2   Gi mv‡_ mg‡Kv‡Y Aew¯’Z 

19] 

, hv xy mgZ‡ji mgvšÍivj|  

0)k̂   

mg‡Kv‡Y Aew ’̄Z GKK †f±i = 
2

ĵî

a2

)ĵî(a 
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18| 8 GKK I 4 GKK gv‡bi ỳBwU mw`K ivwki ga¨eZ©x †KvY 1200| ivwk 
`yBwUi jwä gvb KZ GKK? [RU. 15-16] 

 DËi: 34  

 e¨vL¨v: jwäi gvb,  cosPQ2QPR 22  

 34120cos4.8.248 022   
 

 ¸iæZ¡c~Y© Z_¨   
 P = 2Q Ges jwäi mv‡_ j¤ ̂eivei wµqv Ki‡j 0120  

 P = Q = R n‡j 0120 Ges 
2


  

 P = Q n‡j jwä, R = 2P cos
2


Ges jwäi w`K, 

2


  

 hw` †bŠKvi †eM †¯ªv‡Zi †e‡Mi wØ¸Y nq Zvn‡j memgq 0120  
 

wbDUwbqvb ejwe`¨v 
wbDUwbqvb ejwe`¨v hveZxq UvBc 

1| GKK/gvÎv 
2| w_Iwi 
3| m~Î/mgxKiY  
4| g¨v_  
 

UvBc: GKK/gvÎv  
 hv Avm‡Z cv‡i:  

ivwk GKK gvÎv mgxKiY ivwk GKK gvÎv mgxKiY 
ej N [MLT-2] NvZ ej N [MLT-2] 

fi‡eM kgms-1 [MLT-1] e‡ji NvZ Ns [MLT-1] 
Ø›Ø ev Kvcj/ 
UK©/ Ø‡›Øi 

åvgK/ e‡ji 
åvgK 

N-m [ML2T-2] RoZvi åvgK kgm2 [ML2] 

   †KŠwYK †eM rads-1 [T-1] 
    †KŠwYK Z¡iY rads-1 [T-2] 

†KŠwYK fi‡eM kgm2s-1 [ML2T-1]    
 

UvBc: w_Iwi 
  †gŠwjK ej 4 cÖKvi: (1) gnvKl© ej, (2) Zwor Pz¤^Kxq ej, (3) mej 

wbDwK¬q ej, (4) ỳe©j wbDwK¬q ej|  
 Pvi cÖKvi †gŠwjK e‡ji Zzjbv:  

welq gnvKl© ej 
`ye©j wbDwK¬qvi 

ej 
Zwor Pz¤^Kxq 

ej 
mej wbDwK¬qvi 

ej 
Kvh©KiY/ 

wewbgqKiY 
MÖvwfUb †evmb †dvUb †gmb/ MøyIb 

ag© AvKl©Y ag©x weKl©Y ag©x 
AvKl©Y ag©x I 
weKl©Y ag©x 

AvKl©Y ag©x 

cvjøv 
Amxg G e‡ji 

gvb KLbI 
k~b¨ nq bv 

10-16m Gi 
Kg| Z‡e 10-

15m Gi †ekx 
`~i‡Z¡ G ej 

Abyf‚Z nq bv| 

Amxg 

10-15m Z‡e 
10-14m `~i‡Z¡ 

G ej 
D‡cÿbxq 

Av‡cwÿK 
mejZv 1 1030 

1039 (kv. 
Zcb) 
1040 

(Zdv¾j) 

1041 (kv. 
Zcb) 
1042 

(Zdv¾j) 

 
(mej wbDwK¬q 
ej 1 a‡i) 

10-41 
10-11 10-2 1 

cÖfvweZ KYv mg¯Í c`v_© †jcUc Avavb hy³ Kbv 

†cÖvUb I 
wbDUªb‡K 
Ave× K‡i 

wbDwK¬qvm ˆZix 
  ¯úk© ej: †h ej m„wói Rb¨ `ywU e¯‘i cÖZ¨ÿ ms¯úk© cÖ‡qvRb Zv‡K ¯úk© 

ej e‡j| ¯úk© e‡ji D`vniY: N‡lwUi ¯úk©  
N †l wU i ¯úk© 

     
Nl©Y ej mv› ª̀ ej, msN‡l©i d‡j 

m„ó ej 
Uvbv ej  ¯úk© ej 

 wbDU‡bi MwZm~Î: wd‡jv‡mvwdqv b¨vPvivwjm wcÖwÝwcqv g¨v_g¨vwUKv|  
 m~‡Îi cÖ‡qvM:  

m~Î cÖ‡qvM aviYv cvIqv hvq 

fi‡e‡Mi 
msiÿY m~Î 

* Kvgvb †_‡K †Mvjv †Quvov 
* Av‡ivnxi †bŠKv †_‡K jvd 
†`Iqv  
* i‡K‡Ui MwZ 
* A¨v_‡j‡Ui js R¨v¤ú 
†`Iqv  

 

wbDU‡bi MwZi 
wØZxq m~Î 

* wbDU‡bi MwZi cÖ_g m~Î 
cÖwZcv`b Kiv hvq;  
* Fa = ma cÖwZcv`b Kiv 
hvq  

e‡ji AwfgyL, cwigvc, 
Z¡i‡Yi m‡½ e‡ji ¯úk©, 
e‡ji GKK e‡ji 
wbi‡cÿ bxwZ  

wbDU‡bi MwZi 
Z…Zxq m~Î 

D`vniY: †Uwe‡ji Dci eB 
_vKv, †Nvovi Mvwo Uvbv, 
cv‡q nuvUv, i‡K‡Ui DÇqb, 
e›`y‡Ki ¸wj †Quvov, †bŠKv 
Pvjv‡bv  

1. fi‡e‡Mi wbZ¨Zv m~Î 
ev fi‡e‡Mi msiÿY 
wewa 
2. wewfbœ cÖKvi wµqv-
cÖwZwµqv: Uvb, c„ôUvb, 
av°v, AvKl©Y-weKl©Y, 
Nl©Y ej  

 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1|  †Kv‡bv wbw`©ó A‡ÿi mv‡c‡ÿ N~Y©vqgvb e ‘̄i Dci cÖhy³ ej I e‡ji 

Awfgy‡Li mv‡_ A‡ÿi j¤^ ~̀i‡Z¡i ¸Ydj‡K wK e‡j? [RU-C, 
Quartz-2: 2022-23] 

 DËi: Ø›Ø|  
2|  RoZvi åvg‡Ki gvÎv †KvbwU? [RU-C, Quartz-2: 2022-23] 
 DËi: ML2|  
3|  e„Ëxq MwZi †ÿ‡Î †KŠwYK fi‡e‡Mi ivwk †KvbwU? [RU-C, Shift-4, 

Set-1 (Venus-1): 2021-22; DU-Tec. 21-22] 
 DËi: r2m|  
4|  wb‡Pi ej¸wji g‡a¨ †KvbwU me‡P‡q kw³kvjx ej? [RU: 18-19] 
 DËi: mej wbDwK¬q ej|  
5|  wbDwK¬qv‡mi g‡a¨ †Kvb KYvi cvi¯úwiK wewbg‡qi Øviv mej wbDwK¬q 

e‡ji DrcwË nq? [RU. 16-17] 
 DËi: †gmb|  
6|  1 wWMÖx mgvb KZ †iwWqvb? [RU. 16-17] 
 DËi: 0.0175|  

7|  †KvbwU †gŠwjK ej bq? [RU. 16-17] 
 DËi: ZworPvjK ej|  
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8|  †Kvb e„‡Ëi e¨vmv‡a©i mgvb e„ËPvc e„‡Ëi †K‡› ª̀ †h †KvY Drcbœ K‡i Zv‡K 
e‡j- [RU. 16-17] 

 DËi: 1 †iwWqvb|  
9| nvZNwoi N›Uvi KuvUvi ch©vqKvj KZ? [RU. 16-17] 

 DËi: 12 NÈv|  
10| Puv‡`i ˆiwLK †eM †KvbwU? [RU. 16-17] 
 DËi: 1.022 kms-1|  
11| †gŠwjK e‡ji msL¨v KqwU? [RU. 15-16] 
 DËi: 4|  
12| mvB‡Kj Av‡ivnx‡K euv‡Ki †K‡›`ªi w`‡K †nj‡Z nq †Kb? [RU. 15-16] 
 DËi: †K› ª̀gyLx e‡ji Rb¨|  
13| †Kvb e ‘̄i Dci cÖhy³ ej Øviv K…Z KvR e ‘̄wUi MwZkw³ cwieZ©‡bi- 

[RU. 13-14] 
 DËi: mgvb|  

14| DcMÖn gnvk~‡b¨ †Kvb bxwZ †g‡b P‡j? [RU. 10-11] 
 DËi: †Kcjv‡ii m~Î|  
15| wµqv Ges cÖwZwµqv ej me mgqB- [RU. 10-11] 
 DËi: ỳwU wfbœ e ‘̄i Dci wµqv K‡i|  

16| wbDU‡bi Z…Zxq m~‡Îi cÖ‡qvM bq †KvbwU? [RU. 10-11] 
 DËi: hvÎxevnx evm|  
17| ˆiwLK MwZi †ÿ‡Î e‡ji †h f‚wgKv †KŠwYK MwZi †ÿ‡Î †KvbwUi †mB 

f‚wgKv- [RU. 10-11] 
 DËi: UK©|  
18| Zzwg hw` f‚-c„ô n‡Z Dc‡i †h‡Z _vK Z‡e †Zvgvi-  
 DËi: fi AcwiewZ©Z _vK‡e I IRb Kg‡e| 

19| wµqv cÖwZwµqvi g‡a¨ †KvY KZ? [C. AG. 21-22] 
 DËi: 1800 
20| Zwor †PŠ¤̂K ej I gnvKl© e‡ji g‡a¨ AbycvZ KZ? [BAU: 15-16] 
 DËi: 1039:1 

21| RoZvi åvg‡Ki gvÎv †KvbwU? [BAU: 14-15; PSTU 11-12] 
 DËi: ML2 
22| el©vKv‡j PjšÍ Mvwoi PvKv n‡Z Kuv`v wQUwK‡q c‡o †Kb? [BAU: 05-06] 
 DËi: †K› ª̀gyLx ej †bB e‡j|  
23| wbDwK¬q mej e‡ji ZxeªZv 1 ai‡j wbDwK¬q mej ej I wbDwK¬q `ye©j 

e‡ji Rb¨ bx‡Pi †Kvb AbycvZwU mwVK? [BAU: 03-04] 
 DËi: 1:10-12 
24| †KvbwUi Dci e ‘̄i RoZvi åvgK wbf©i K‡i bv? [SAU: 18-19, 17-18] 
 DËi: gvÎv|  
25| wbDUªb Avwe®‹vi K‡ib †K? [SAU: 06-07] 
 DËi: P¨vWDBK|  
26| †gŠwjK ej¸‡jvi g‡a¨ †KvbwUi ZxeªZv †ekx? [SAU: 05-06] 
 DËi: wbDwK¬q mej ej  
27| N~Y©vqgvb †Kvb KYvi e¨vmva© †f±i Ges KYvi Dci cÖhy³ e‡ji †f±i 

¸Ydj‡K ejv nq- [SylAU: 12-13, 13-14] 
 DËi: UK©|  
28| wbDU‡bi Z…Zxq MwZm~‡Îi D`vniY- [SylAU. 11-12] 
 DËi: †bŠKv Pvjv‡bv, f‚wgi Dci ùvov‡bv, nuvUv|  
29| wb‡Pi †KvbwU gnvwe‡k¦i †gŠwjK ej bq? [SylAU: 07-08] 
 DËi: wewKiYRwbZ ej  
30| AvbweK MV‡bi Rb¨ `vqx ej †KvbwU? [CVASU: 18-19] 
 DËi: Zwor †PŠ¤̂K ej|  
31| †KvbwU me‡P‡q ỳe©j ej? [CVASU: 17-18] 
 DËi: gnvKl© ej  
 

32| †KŠwYK †e‡Mi GKK- [CVASU: 15-16] 
 DËi: rads-1 
33| †KŠwYK fi †e‡Mi gvÎv nj- [CVASU. 11-12; 12-13; NSTU. 14-15] 
 DËi: [ML2T-1] 
34| wb‡¤œi †KvbwU wµqv I cÖwZwµqvi cÖKvi‡f` bq? [CVASU: 06-07] 
 DËi: †Ubmb|  
35| †K› ª̀gyLx ej Øviv K…Z KvR- [KAU. 18-19; HSTU. 15-16] 
 DËi: k~b¨  
36| ejwe`¨vi wewfbœ †gŠwjK †fŠZ ivwk mg~n n‡jv- [DU: 12-13] 
 DËi: fi, ˆ`N©¨ I mgq  
37| wbDUbxq ev wPivwqZ ejwe`¨vi †gŠwjK ivwk bq †KvbwU? [CoU: 18-19] 
 DËi: †eM  
38| fi n‡”Q c`v‡_©i- [JU-A: 22-23] 
 DËi: RoZvi cwigvc I †e‡Mi cwieZ©‡bi evavi cwigvc|  
39| wµqv I cÖwZwµqvi ga¨eZ©x †Kv‡Yi gvb KZ? [HSTU: 19-20] 
 DËi: 1800 
40| Zwor †PŠ¤̂K e‡ji †ÿ‡Î evnK KYv †KvbwU? [KU: 18-19] 
 DËi: †dvUb  
41| wbDwK¬qvm MV‡bi Rb¨ `vqx ej †KvbwU? [BSMRSTU: 19-20] 
 DËi: mej wbDwK¬q ej  
42| †Kvb ejwUi cvjøv Amxg bq? [JU: 14-15] 
 DËi: mej wbDK¬xq ej|  
43| Zwor Pz¤^Kxq ej †Kvb KYvi cvi¯úwiK wewbg‡qi d‡j Kvh©Ki nq? [JU: 

21-22] 
 DËi: †dvUb  
44| mej wbDK¬xq e‡ji cvjøv KZ? [JU: 21-22] 
 DËi: 10-15m 
45| weUv ÿq nq †Kvb e‡ji Kvi‡Y? [JU: 21-22] 
 DËi: ỳe©j wbDK¬xq  
46| e‡ji Nv‡Zi gvÎv nj- [JU-A: 22-23] 
 DËi: [MLT-1] 
47| mylg e„ËvKvi c‡_ mg ª̀æwZ‡Z Pjgvb e ‘̄i Z¡iY- [RU-C: 23-24] 
 DËi: k~b¨|  
48| †KŠwYK fi‡e‡Mi gvÎv mgxKiY †KvbwU? [JU: 18-19; IU: 02-03; 06-07] 
 DËi: [ML2T-1] 
49| Ø‡›Øi åvg‡Ki gvÎv mgxKiY n‡”Q- [JU: 17-18] 
 A_ev, U‡K©i gvÎv mgxKiY †KvbwU? [JKKNIU: 19-20; MBSTU: 19-20] 
 A_ev, U‡K©i gvÎv m~Î †KvbwU? [CU-A: 22-23; CU-A: 17-18] 
 DËi: [ML2T-2] 
50| †KvbwU U‡K©i mwVK GKK? [DU: 09-10] 
 DËi: Nm 
51| RoZvi åvg‡Ki gvÎv †KvbwU? [RU-C: 22-23] 
 DËi: [ML2] 
 

UvBc: m~Î/mgxKiY  
  m~Î: GKwU e ‘̄‡K 'a' Z¡i‡Y DaŸ©Mvgx Ki‡Z cÖK…Z Z¡iY = g + a 

 G‡ÿ‡Î, h D”PZv †_‡K e ‘̄ covi mgq, 
ag

h2
t


  

 m~Î: m f‡ii e ‘̄‡K 'a' Z¡i‡Y DaŸ©Mvgx Ki‡Z cÖhy³ ej, F = m(g+a) 
 m~Î: GKwU e ‘̄‡K 'a' Z¡i‡Y wb¤œMvgx Ki‡Z cÖK…Z Z¡iY = g-a 

 G‡ÿ‡Î, h D”PZv †_‡K e ‘̄ covi mgq, t = 
ag

h2
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 m~Î: m f‡ii e ‘̄‡K 'a' Z¡i‡Y wb¤œMvgx Ki‡Z cÖhy³ ej, F=m(g-a) 
 m f‡ii e ‘̄‡K mg‡e‡M DaŸ©Mvgx/wb¤œMvgx Ki‡Z cÖhy³ ej, F = mg 
  m~Î: (i) m1 f‡ii GKwU e ‘̄ u1 †e‡M Pj‡Q| Gi fi cwieZ©b n‡q m2 

n‡j, hw` bZzb †eM u2 nq Z‡e, m1u1=m2u2 
 (ii) m f‡ii e ‘̄ av°vi ci m1, m2, m3 f‡ii wZbwU UzKivq cwiYZ 

n‡q, u1, u2, u3 f‡ii wZbwU UzKivq cwiYZ n‡q u1, u2, u3 †e‡M Pj‡j 

G‡`i cÖ‡Z¨‡Ki fi‡eM mgvb n‡e| A_©vr, m1u1=m2u2=m3u3 
 (iii) m1 I m2 f‡ii ỳwU e¯‘ h_vµ‡g u1 I u2 †e‡M wecixZ w`‡K 

MwZkxj n‡j wgwjZ e¯‘i †eM, 
21

2211

mm

umum
v




  

 (iv) m1 I m2 f‡ii ỳwU e¯‘ h_vµ‡g u1 I u2 †e‡M wecixZ w`‡K 

Pj‡Q| e ‘̄Øq wgwjZ nIqvi ci †eM 
21

2211

mm

um~vm
v


  

 (v) m1 f‡ii GKwU e ‘̄ u1 †e‡M m2 f‡ii GKwU w ’̄i e ‘̄‡K av°v w`‡j, 

av°vi ci wgwjZ e ‘̄Ø‡qi †eM 
21

11

mm

um
v


  

 e‡ji NvZ J = Ft = mv = p =  fi‡e‡Mi cwieZ©b  

  dt.FP
dt

dp
F  

 msNl©/av°v/NvZ/msNvZ/ANvZ Gi c~‡e© †eM = u 
 c‡i †eM = v 

ivwk u Ges v Gi w`K 

t

P
F


  

GKBK wecixZ w`‡K 

t

)uv(m 
 

t

)uv.(m 
 

PJ   )uv(m   m(v+u) 

 w¯’wZ Nl©Y ¸Yv¼, 
R

F
s

s
  Ges 

N

(max)s

s

F

F
,mgR   

 wbðj †KvY, )(tan
s

1

f
   

 MZxq Nl©Y ¸YvsK, 
g

a

mg

F

R

F
kk

k
  

 iv Í̄vi e¨vswKs, 
rg

v
tan

2

  

 †ij jvB‡bi e¨vswKs, ;
x

h

rg

v
tan

2

  [hLb  LyeB †QvU] (h= 

wfZ‡ii cvZ A‡cÿv evB‡ii cv‡Zi D”PZvg, x= cvZØ‡qi ga¨eZ©x 
`~iZ¡)  

 Nl©Yhy³ iv Í̄vq euv‡Ki †ÿ‡Î, rgv
rg

v
tan

smax

2

  

 Avbyf‚wgK Z‡j,  

 * †K›`ªgyLx ej, 
2

2

2

2

T

r4
mrm

r

mv
F


  

 * †K›`ªgyLx Z¡iY, 
2

2

2

2

T

r4
r

r

v
a


  

 
 

  Djø¤^ Z‡j,  

 * kxl© we›`y‡Z Uvb mg
r

mv
T

2

H

H
  

 * e„‡Ëi †K‡› ª̀i mv‡_ GK †j‡f‡j Uvb 
2

2

2

2

M

M

T

r4
mrm

r

mv
T


  

 * e„‡Ëi me©wb¤œ we›`y‡Z myZvi Uvb mg
r

mv
T

2

L

L
  

 
2mrI   

  K PµMwZi e¨vmva© n‡j RoZvi åvgK, I = mK2 
 wewfbœ e¯‘i †·‡Î RoZvi åvg‡Ki m~Î:  
 * miæ I mylg `‡Ði ga¨we› ỳ w`‡q I Zvi ˆ`‡N©¨i Awfj¤̂fv‡e AwZµvšÍ 

A‡ÿi mv‡c‡ÿ N~Y©vqgvb H `‡Ûi RoZvi åvgK, 
2

12

m
I l  

 * wbR A‡ÿi PZzw`©‡K N~Y©vqgvb GKwU wb‡iU †Pv‡Oi ev wmwjÛv‡i RoZvi 

åvgK, I = 
2mr

2

1
 

 * fvi‡K› ª̀Mvgx I cÖ‡¯’i mgvšÍivj Aÿ mv‡c‡ÿ AvqZvKvi cv‡Zi RoZvi 

åvgK, 
12

ml
I

2

  

 * fvi‡K› ª̀Mvgx I Z‡ji j¤^ eivei Aÿ mv‡c‡ÿ AvqZKvi cv‡Zi 

RoZvi åvgK, )bl(
12

m
I 22   [l ˆ`N©¨ I b cÖ¯’] 

 * wb‡iU †MvjK ev c„w_exi fi‡K›`ªMvgx Aÿ mv‡c‡ÿ RoZvi åvgK, I= 

2mr
5

2
 

 * ¯úk©‡Ki mv‡c‡ÿ e„ËvKvi PvKwZi RoZvi åvgK, 
2mr

2

3
I   

 * e¨v‡mi mv‡c‡ÿ e„ËvKvi PvKwZi RoZvi ågK, 
2Mr

4

1
I   

 
T

2

t

N2
,

I2

L
I

2

1
E

2

2

k





  

  r.v   

 Fr


  

 rpmvrrmIL 2   

  rs  
  I  

  sinrpPrL


 

  ra  

 evjwZ n‡Z cvwb co‡e bv, evjwZi ˆiwLK †eM  grv  evjwZi 

†KŠwYK †eM 
r

g
  

 `‡Ûi ˆ`N©¨ L n‡j, f‚wg‡Z AvNvZ Kivi mgq †KŠwYK †eM 
L

g3
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  †m‡KÛi KvUvi Rb¨ ;rads
30

1
  wgwb‡Ui KuvUvi Rb¨ 

;rads
1800

1
  NÈvi KvUvi Rb¨ 

1rads
21600


  

 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1|  hw` v = ª̀æwZ, r= e¨vmva©, g = AwfKl©R Z¡iY nq, Zvn‡j wb‡¤œi †Kvb 

ivwkwU gvÎvnxb? [RU. 17-18] 

 DËi: 
rg

v2

|  

2|  ˆiwLK †eM I †KŠwYK †e‡Mi g‡a¨ m¤úK©- [C. AG. 23-24] 

 DËi: rv


  
3|  ˆiwLK Z¡iY I †KŠwYK Z¡i‡Yi g‡a¨ m¤úK© †KvbwU? [C. AG. 2021-22] 

 DËi: 



a

r  

4|  GKwU cvLv cÖwZ wgwb‡U 30 evi Nyi‡Q| Gi †KŠwYK †eM KZ? [C. AG. 
21-22] 

 DËi: 1rads  
5|  GKwU wbi‡U wmwjÛv‡ii fi M Ges e¨vmva© R| R¨vwgwZK A‡ÿi mv‡c‡ÿ 

Gi RoZvi åvgK KZ? [BAU: 13-14] 

 DËi: 2MR
2

1  

6|  wb¤œ A‡ÿi mv‡c‡ÿ GKK e¨vmva© m¤úbœ GKwU wb‡iU wmwjÛv‡ii PµMwZi 

e¨vmva©- [SAU: 18-19] 

 DËi: 
2

1  

7|  †Kvb KYvi †KŠwYK fi‡eM L, RoZvi åvgK (I) I †KŠwYK †eM  
n‡jG‡`i g‡a¨ m¤úK© †KvbwU? [SAU: 12-13] 

 DËi: L = I 
8|  e‡ji cig GKK 1 wbDUb mgvb- [SAU: 08-09] 
 DËi: 1kg1m/s2 
9|  'r' e¨vmv‡a©i e„ËvKvi c‡_ mg ª̀æwZ 'v' †Z cwiågYiZ †Kvb KYvi 

†K›`ªgyLx Z¡iY KZ n‡e? [SAU 02-03] 
 DËi: v2/r 
10| ˆiwLK †eM I †KŠwYK †e‡Mi m¤úK© †KvbwU? [SAU: 03-04; 

CVASU. 10-11] 
 DËi: v = r 
11| wbR A‡ÿi mv‡c‡ÿ l ˆ`N©¨ I r e¨vmva© wewkó GKwU wmwjÛv‡ii PµMwZi 

e¨vmv‡a©i gvb KZ? [CVASU: 11-12] 

 DËi: 
2

r  

12| GKwU wb‡iU †Mvj‡Ki †h †Kvb ¯úk©‡Ki mv‡cU‡ÿ Gi RoZvi åvgK KZ?  

 DËi: 2mr
5

7
 

13| wb‡Pi †Kvb m¤úK©wU wVK? [CU-A: 20-21; JnU: 15-16; CU: 18-19] 

 DËi: PrL


  
14| †KŠwbK fi‡eM I †KŠwYK †e‡Mi g‡a¨ m¤úK© Kx? [CU-A: 20-21; 

JnU: 15-16; CU: 18-19] 
 DËi: L = I 
15| †KŠwYK fi‡eM L Gi gvb †KvbwU? [CU-A: 15-16] 
 DËi: L = I 

16| e„Ëxq MwZi †ÿ‡Î †KŠwYK fi‡e‡Mi ivwk †KvbwU? [RU-C: 21-22; CU-A: 12 13] 

 DËi: r2m 
17| N~Y©vqgvb e ‘̄i MwZkw³ (K.E)- [KU. 18-19] 

 DËi: 
2I

2

1
  

18| GKwU wb‡iU wmwjÛv‡ii fi M I e¨vmva© R| R¨vwgwZK Aÿ mv‡c‡ÿ-Gi 
RoZvi åvgK KZ? [JU: JnU: 17-18] 

 DËi: 
2MR

2

1
 

19| †K›`ªxq ej F Gi cÖfv‡e r e¨vmv‡a©i e„ËvKvi c‡_ N~Y©biZ GKwU KYvi 
Dci wµqvkxj U‡K©i gvb- [GST-A: 21-22] 

 DËi: 0 
20| cvwLi Dov ch©‡eÿY K‡i D‡ovRvnv‡Ri GKwU g‡Wj ˆZwi K‡ib †K? 

[IU: 15-16] 
 DËi: wjIbv‡ ©̀v `v wfwÂ 
21| N~Y©b MwZkw³ E RoZvi åvgK I Ges †KŠwYK †eM -Gi ga¨eZ©x m¤úK© 

n‡”Q- [IU: 15-16] 

 DËi: 2I
2

1
E   

22| F
dt

pd 

  n‡jv-  

 DËi: wbDU‡bi MwZi 2q m~Î  
23| e ‘̄i fi M, PµMwZi e¨vmva© K Ges RoZvi åvgK I Gi g‡a¨ m¤úK© 

n‡jv- [BU: 11-12] 

 DËi: 
M

I
K   

24| †KvbwU mwVK? [BRUR: 13-14] 
 DËi: F = m/d/dt(dx/dt) 
25| N~Y©vqgvb e¯‘i MwZkw³ k, hw`  = 1 nq Z‡e e ‘̄i RoZvi åvgK n‡e- 

[JUST-B: 19-20] 
 DËi: 2K 
26| †Kv‡bv e ‘̄i ˆiwLK MwZi Rb¨ †KvbwU mwVK? [JUST-C: 19-20] 

 DËi: amF


  
27| m wK‡jvMÖvg f‡ii GKwU Mvox v MwZ‡Z r e¨vmv‡a©i mgZj e„ËvKvi c‡_ 

Pj‡Q? hw` Mvwoi PvKvi mv‡_ iv Í̄vi Nl©YmnM s nq Zvn‡j MvwowU 
wbqš¿Y bv nvwi‡q m‡e©v”P KZ `ªæwZ‡Z Pj‡Z cvi‡e? [JUST: 15-16] 

 DËi: )rg(
y

  

 e¨vL¨v: rgvmg
r

mv
s

2

  

28| „̀p e ‘̄i †ÿ‡Î- [MBSTU-A: 19-20] 
 DËi: L   
29| GKwU RoZvi åvgK msµvšÍ mgvšÍivj Aÿ Dccv`¨? [MBSTU-A: 

19-20] 
 DËi: I = Ig + Mh2 

30| GKwU wb‡iU wmwjÛv‡ii RoZvi åvgK 2Mr
2

1
 n‡j PµMwZi e¨vmva© 

KZ? (M wmwjÛv‡ii fi Ges r e¨vmva©) [MBSTU-C: 19-20] 

 DËi: 
2

r
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31| GKwU „̀p e ‘̄i PµMwZi e¨vmva© †KvbwU? [MBSTU: 15-16] 

 DËi: 
M

I
K   

32| e¨vmva© †f±i )r(


 ˆiwLK fi‡eM )p(


 I †KŠwYK fi‡eM )L(


 Gi g‡a¨ 

m¤úK© †KvbwU?  [MBSTU: 14-15] 

 DËi: prL


  
 

UvBc: g¨v_  
1| mgvšÍivj mgev‡q hy³ PviwU Zvgvi Zv‡ii mvnv‡h¨ 6kg f‡ii GKwU e ‘̄‡K 

Lvov Dc‡ii w`‡K 2ms-1 mg‡e‡M Uvbv n‡j cÖwZwU Zv‡i KZ N Uvb 
co‡e? [GST: 22-23] 

 DËi: 14.7 
 e¨vL¨v:  

†gvU cÖhy³ Uvb ev ej = mg = 69.8 = 
58.8N 

 cÖwZwU Zv‡i Uvb = N7.14
4

8.58
  

GLv‡b,  
fi, m = 6kg 
cÖwZwU Zv‡i Uvb= ? 

2|  980N IR‡bi GKwU e ‘̄‡K 1ms-2 Z¡iY w`‡Z KZ ej cÖ‡qvM Ki‡Z 
n‡e? [JU: 19-20] 

 DËi: 100N 
 e¨vL¨v: Avgiv Rvwb,  

W = mg 
8.9m980   

kg100m   

GLb, F = ma = (1001)N= 100N 

GLv‡b, 
IRb, W = 980N 
Z¡iY, a = 1ms-2 
ej, F = ?  

3|  GKwU wjdV 1m/sec2 Z¡i‡Y wb‡P bvg‡Q| wjd‡Ui g‡a¨ `uvov‡bv GKRb 
e¨w³i fi 65kg n‡j, wZwb KZ ej Abyfe Ki‡eb?  

 DËi: 572N 
 e¨vL¨v: wjdU wb‡P bvgvi mgq AbyfeK…Z ej,  

F = m(g-a) 
= 65(9.8-1) 
= 658.8 
= 572 

GLv‡b,  
wjd‡Ui Z¡iY, a = 1m/sec2 
fi, m = 65 kg 
e¨w³ KZ…©K Abyf‚Z ej, F = ?  

4|  GKwU 7.0kg f‡ii e ‘̄ GKwU wjdU Gi †g‡Si Dci w¯’i Ae ’̄vq Av‡Q| 
wjdU Gi EaŸ©Mvgx Z¡iY 2m/s2 n‡j e¯‘i †g‡S KZ…©K ej KZ? [RU: 
15-16] 

 DËi: 82.6N 
 e¨vL¨v: †g‡S KZ…©K ej F n‡j,  

F – mg = ma 
ev, F = m(g+a) 
 = 7 (9.8+2) 
= 82.6 N 

GLv‡b,  
e¯‘i fi, m = 7kg 
wjd‡Ui Z¡iY, a = 2 ms-2 
†g‡S KZ…©K ej, F = ? 

5|  50kg f‡ii GKwU w ’̄i e ‘̄i Ici 5sec e¨vcx 10N ej cÖhy³ n‡jv| D³ 
e¯‘wUi †e‡Mi cwieZ©b n‡e- [RU-C: 20-21] 

 DËi: 1ms-1 
 e¨vL¨v: Avgiv Rvwb,  

t

v
mF



  

ev, 
m

tF
v


  

GLv‡b,  
e¯‘i fi, m = 50kg 
mgq, s5t   
ej, F = 10N 
†e‡Mi cwieZ©b, ?v   

50

510
  

s/m1
50

50
  

6| 1.8210-19N ej GKwU B‡jKUª‡bi Dci 1.610-9s a‡i wµqv Ki‡j 
†e‡Mi cwieZ©b KZ n‡e (ms-1 GK‡K)? [CU-A: 22-23] 

 DËi: 320 
 e¨vL¨v: Avgiv Rvwb,  

F= ma 

t

v
mF



m

Ft
v 

31

919

101.9

106.11082.1







  

31

28

101.9

10912.2







 = 320ms-1 

7|  900kg f‡ii GKwU UªvK NÈvq 60km †e‡M Pj‡Q| †eªK †P‡c UªvKwU 50 
wg. `~‡i _vgv‡bv n‡jv| hw` gvwUi Nl©Y RwbZ ej 200N nq Z‡e †eªK 
RwbZ e‡ji gvb wbY©q Ki| [DU: 09-10] 

 DËi: 2300N 
 e¨vL¨v:  

GLb, v2 = u2 + 2as 
ev, 2as = v2 – u2 

ev, 
s2

uv
a

22 
  

= 
502

)67.16()0( 22




 

= -2.78ms-2 [g›`b] 

Avgiv Rvwb,  
†gvU ej = Nl©Y ej + †eªKRwbZ ej  

ev, 
Bf

FFF   

ev, ma = 200+FB 
ev, FB = ma -200 

ev, FB = 9002.78-200 
FB = 2300N 

 

Type-2: msNl©, fi‡eM I fi‡e‡Mi wbZ¨Zv 
1|  †Kvb e ‘̄i Dci 15N ej 3s a‡i wµqv Ki‡j e ‘̄wUi fi‡e‡Mi cwieZ©b KZ 

kgms-1? [GST: 21-22] 
 DËi: 45 
 e¨vL¨v: Avgiv Rvwb,  

 fi‡e‡Mi cwieZ©b, P = e‡ji NvZ  

 = Ft = (153) = 45 kgms-1 
2|  30N ej 5 kg f‡ii GKwU e¯‘i Dci 10 sec wµqv K‡i| e¯‘wUi 

fi‡e‡Mi cwieZ©b KZ n‡e? [JU: 17-18] 
 DËi: 300kg ms-1 
 e¨vL¨v: Avgiv Rvwb,  

 fi‡e‡Mi cwieZ©b, P = e‡ji NvZ  

 = Ft = (3010) kgms-1 = 300 kgms-1 
3|  0.5kg f‡ii GKwU wµ‡KU ej 30ms-1 †e‡M wM‡q j¤̂fv‡e GKwU e¨vU‡K 

AvNvZ Ki‡jv Ges wecixZ w`‡K 20ms-1 †e‡M cÖwZwÿß n‡jv| e‡ji Øviv 
e¨v‡Ui Dci cÖhy³ e‡ji NvZ- [JU: 19-20] 

 DËi: 25 Ns 
 e¨vL¨v: Avgiv Rvwb,  
 e‡ji NvZ = fi‡e‡Mi cwieZ©b  

 ev, J = m (v-v0) = 0.5 {20-(-30)}= 0.550 = 25Ns 
4|  Abyf‚wgK w`‡K MwZkxj 50g f‡ii GKwU ej 20cm/s †e‡M GKwU 

†`qv‡j j¤^fv‡e av°v †L‡q 10 cm/s †e‡M wecixZ w`‡K wd‡i †M‡j e‡ji 
NvZ n‡e- 

 DËi: 0.015kg-m/s 
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 e¨vL¨v: Avgiv Rvwb, 
 e‡ji NvZ, J = m (v-v0) 

 = 50  10-3 {10-(-20)}10-2 
 = 0.015 kgms-1 
5|  30ms-1 †e‡M AvMZ 250g f‡ii GKwU wµ‡KU ej‡K GKRb †L‡jvqvo 

K¨vP a‡i 0.1s mg‡qi g‡a¨ _vwg‡q w`j| †L‡jvqvo KZ…©K ejwUi Dci 
cÖhyw³ Mo ej KZ? [DU: 10-11] 

 DËi: 75N 
 e¨vL¨v: Avgiv Rvwb,  

e‡ji NvZ = fi‡e‡Mi cwieZ©b  
ev, Ft = mv-mv0 
ev, Ft = m(v-v0) 

ev, 
t

)vv(m
F 0


 = 

1.0

)300(10250 3  

= 
1.0

5.7

 
 = -75N 

6|  6kg f‡ii GKwU e› ỳK n‡Z 0.01kg f‡ii GKwU ¸wj 600 ms-1 †e‡M 
†ei n‡q †Mj| e›`y‡K cðvr †eM KZ? [CoU: 18-19] 

 DËi: 1ms-1 
 e¨vL¨v:  

fi‡e‡Mi wbZ¨Zv m~Î Abymv‡i ¸wji †Quvovi Av‡Mi I 
c‡ii fi‡e‡Mi mgwó mgvb|  

 †kl fi‡eM = Avw` fi‡eM  

0mvMV 
M

mv
V


  

s

m

6

60001.0 
 1ms1

6

6 


  

7|  5g fi Gi GKwU ey‡jU 6kg f‡ii GKwU e›`yK †_‡K 300ms-1 †e‡M 
wbwÿß n‡j e›`y‡Ki cðvr †eM- [JnU: 17-18] 

 DËi: 0.25ms-1 
 e¨vL¨v:  

fi‡e‡Mi wbZ¨Zv m~Î Abymv‡i msN‡l©i Av‡Mi I 
c‡ii fi‡e‡Mi mgwó mgvb|  

0mvMV   

M

mv
V




s

m

6

m300005.0 
  

1ms25.0   
8|  40kg Ges 60kg f‡ii ỳBwU e ‘̄ ci¯úi wecixZ w`‡K h_vµ‡g 10ms-

1 Ges 5ms-1 †e‡M hvIqvi c‡_ G‡K Aci‡K av°v w`j| av°vi ci e ‘̄ 
`ywU GK mv‡_ hy³ †_‡K KZ †e‡M Pj‡Z _vK‡e? [RU-C: 21-22: 
MBSTU: 19-20] 

 DËi: 1.0ms-1 
 e¨vL¨v:   

v)mm(vmvm
212211

  

21

2211

mm

vmvm
v




  

6040

)5(601040




 1ms1

100

100   

9|  150kg f‡ii GKwU Mvwo 40m/s †e‡M Avbyf‚wgK iv Í̄vi Dci w`‡q 
PjwQj| Ggb mgq 30 f‡ii GKwU e¯‘ Lvovfv‡e c‡o Mvwoi wfZi i‡q 
†Mj| MvwowUi eZ©gvb †eM KZ? [JU: 17-18] 

 DËi: 33.33m/s 

 e¨vL¨v: Avw` fi‡eM = †kl fi‡eM  

v)mm(vmvm
212211

  

v)30150(03040150   

180

600
v  1ms33.33v   

 

Type-3: N~Y©b MwZ, †KŠwYK fi‡eM I UK© msµvšÍ  
1|  GKwU †`Iqvj Nwoi wgwb‡Ui KuvUvi ˆ`N©¨ 18cm n‡j Gi †KŠwYK †eM 

KZ? [GST: 23-24] 

 DËi: 1.7410-3 rad/s 
 e¨vL¨v: Avgiv Rvwb, 

T

2


3600

1416.32


3600

2832.6
 13 rads1074.1   

2|  1m j¤̂v GKwU myZvi GK cÖvšÍ GKwU ÷¨v‡Û AvUKv‡bv Av‡Q Ges Aci 
cÖv‡šÍ 100gm Gi GKwU fi Szjv‡bv Av‡Q| myZvwU cÖwZ †m‡K‡Û Aci 

cÖv‡šÍi j¤̂ A‡ÿi mv‡c‡ÿ 2/ evi N~Y©b m¤úbœ K‡i| fiwUi ˆiwLK †e‡M 
wbY©q Ki| (g=9.8m/s2) 

 DËi: 4.0m/s 
 e¨vL¨v:  

 †KŠwYK †eM, f2  




2
.2 = 4 rads-1 

ˆiwLK †eM, rv  = 14 = 4ms-1 

3| GKwU KYv 25cm e¨vmva©wewkó GKwU e„Ë‡K cÖwZ †m‡K‡Û 2 evi AveZ©b 
K‡i| KYvwUi Z¡iY KZ ms-2?  

 DËi: 42 
 e¨vL¨v: Avgiv Rvwb,  

ˆiwLK Z¡iY, ra 2 = 2)4(25.0   
22516.0  = 24  

4| GKwU PvKvi RoZvi åvgK 2 kgm2| PvKvwU wgwb‡U 30 evi Nyi‡Q| Gi 
†KŠwYK fi‡eM KZ? [JKKNIU: 19-20] 

  DËi: 2kgm2s-1 
 e¨vL¨v: Avgiv Rvwb,  

†KŠwbK †eM, 
t

N2
  

60

302 
  

= 1ads  

 †KŠwYK fi‡eM 12skgm2IL   

5| 500g f‡ii GKwU e ‘̄ 2m e¨vmv‡a©i e„ËvKvi c‡_ AveZ©b Ki‡Q| 
AveZ©bKvj 10s n‡j e ‘̄wUi †KŠwYK fi‡eM KZ? [JU: 16-17] 

 DËi: 1.256kgm2s-1 
 e¨vL¨v:  

†KŠwYK †eM, 
T

2
  

1rads
10

2 
  

†KŠwYK fi‡eM,  IL  
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= 2mr  

10

2
)2()5.0( 2 
 12skgm256.1   

6| 0.5kg f‡ii GKwU e ‘̄‡K 0.5m `xN© GKwU myZvi mvnv‡h¨ e„ËvKvi c‡_ 
Nyiv‡bv n‡jv| hw` e ‘̄wU cÖwZ †m‡K‡Û 40 evi e„ËvKvi c_ AveZ©b K‡i 
Z‡e †KŠwYK fi‡e‡Mi gvb KZ?  

 DËi: 31.4kg-m2/s 
 e¨vL¨v:  

†KŠwYK †eM, 
1rads

1

402

t

N2 



  

†KŠwYK fi‡eM,  2mrIL

 

1

402
)5.0()5.0( 2 
  

= sec/kgm4.31 2  
 

Type-4: RoZvi åvgK msµvšÍ  
1|  GKwU PvKvi fi 5kg Ges PµMwZi e¨vmva© 25cm| Gi RoZvi åvgK 

KZ? [JU: 18-19; JU: 11-12; DU: 14-15; SUST: 02-03] 
 DËi: 0.3125kg-m2 

 e¨vL¨v: Avgiv Rvwb, I = MK2 

2| GKwU KwVb †ej‡bi fi 5.0kg Ges e¨vmva© 3.0cm| †ejb A‡ÿi 
mv‡c‡ÿ Gi RoZvi åvgK KZ? [SHUBD: 19-20] 

 DËi: 2.2510-3kgm2 

 e¨vL¨v: Avgiv Rvwb, †ej‡bi †ÿ‡Î RoZvi åvgK, 2MR
2

1
I   

3|  GKwU e¯‘i RoZvi åvgK 9000 gcm2| e ‘̄wUi fi 10g n‡j, PµMwZi 

e¨vmva© KZ? [RU: 17-18] 
 DËi: 3cm  
 e¨vL¨v: Avgiv Rvwb, I = MK2 

 

Type-5: †K› ª̀gyLx ej I †K› ª̀gyLx e‡ji e¨envi msµvšÍ  
1|  100gm f‡ii GKwU e ‘̄‡K 40cm `xN© GKwU myZvi GKcÖv‡šÍ †e‡a 

20m/s mg ª̀æwZ‡Z Nyiv‡bv n‡”Q| †K›`ªgyLx ej KZ n‡e? [JnU: 10-11; 

RU: 12-13] 
 DËi: 100N 
 e¨vL¨v: GLv‡b, myZvi Uvb †K› ª̀gyLx e‡ji mgvb|  

myZvi Uvb = Fc 

= 
r

mv2

= 
4.0

201.0 2
 

= 
4.0

40
= N100  

2|  0.2kg f‡ii GKwU cv_i‡K 0.6m j¤̂v GKwU m~Zvi mvnv‡h¨ †eu‡a 
Avbyf‚wgK e„ËvKvi c‡_ cÖwZ †m‡K‡Û 2.5 evi Nyiv‡bv n‡”Q| myZvi Uvb 
KZ? [CU-A: 10-11] 

 DËi: 29.6N 
3|  0.1 kg f‡ii GKwU cv_i‡K 0.5m j¤^v GKwU myZvi mvnv‡h¨ e„ËvKvi 

c‡_ Nyiv‡bv n‡”Q| cv_iwU cÖwZ wgwb‡U 30 evi c~Y© N~Y©b m¤úbœ K‡i| 
myZvi Uvb KZ? [BSMRSTU: 19-20] 

 DËi: 0.5N 
 e¨vL¨v: GLv‡b myZvi Uvb †K› ª̀gyLx e‡ji mgvb|  

myZvi Uvb, T= Fc 

= rm 2 = 

2

t

N2
m 







 
 

= 5.0
60

302
1.0

2








 
  

4|  iv Í̄vi euv‡K mvB‡Kj Pvjv‡bvi mgq Av‡ivnxi bwZ †KvY n‡e- [MBSTU: 

17-18] 

 DËi: 







 

rg

v
tan

2

1  

5|  GK`j mvB‡Kj Av‡ivnx NÈvq 24km †e‡M 30m e¨vmv‡a©i GKwU 

e„ËvKvi c‡_ †gvo wb‡”Q| Zv‡K Dj‡¤^i mv‡_ KZ †Kv‡Y †n‡j _vK‡Z n‡e? 

[GST: 23-24] 

 DËi: tan-1 (0.15) 

 e¨vL¨v: Avgiv Rvwb,  

rg

v
tan

2

  

ev, 
 

8.930

67.6
tan

2


  

ev, 
294

4889.44
tan  )15.0(tan 1  

6|  100m e¨vmv‡a©i e„ËvKvi c‡_ †Kvb gUimvB‡Kj Av‡ivnx Djø‡¤̂i mv‡_ 

14.60 †n‡j m‡e©v”P KZ †e‡M euvK wb‡Z cvi‡e? [HSTU: 17-18] 

 DËi: 16ms-1 

 e¨vL¨v: Avgiv Rvwb,  

rg

v
tan

2

  

ev, rgtanv2   

ev, 8.91006.14tanv2   

ev, 256v2   

ev, 256v   

v  = 16 ms-1 

7|  GKwU iv Í̄v 25m e¨vmv‡a© euvK wb‡q‡Q| H ’̄v‡b iv Í̄vwU 5m PIov Ges 

Gi wfZ‡ii wKbviv n‡Z evwn‡ii wKbviv 0.4m DuPz| m‡e©v”P KZ †e‡M H 

¯’v‡b wbivc‡` euv‡K †bIqv m¤¢e? [JUST: 18-19] 

 DËi: 4.4ms-1 

 e¨vL¨v:  

rg

v

x

h 2

  

ev, 
245

v

8.925

v

5

4.0 22




  

ev, 
5

4.0245
v2 
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Type-6: Nl©Y msµvšÍ  

1| ỳwU Z‡ji ga¨Kvi w¯’i Nl©Y ¸Yv¼ 
3

1
 n‡j, Nl©Y †KvY KZ? [RU: 

BRUR-F: 17-18] 
 DËi: 300 
2|  2kg f‡ii GKwU eøK‡K Abyf‚wgK Z‡ji Dci w`‡q 10N ej Øviv Uvbv 

n‡”Q| eøKwUi Z¡iY KZ? [RU: 14-15] 
 [MZxq Nl©Y ¸Yv¼ = 0.5; g = 9.8m/s2] 
 DËi: 0.1m/s2 
 e¨vL¨v:  

ma = F-fk 

ev, mgFma
k

  ]mgRf[
kkk

  

ev, 
m

mgF
a k


  

2

8.925.010 
  

2

2.0

2

8.910



  

 

¸iæZ¡c~~Y© Ask  
wbDUwbqvb ejwe`¨v  
UvBc: ej I e‡ji NvZ  

1|  0.05kg f‡ii GKwU e ‘̄ 0.2ms-1 Avbyf‚wgK †e‡M GKwU Lvov †`qv‡j 

av°v w`‡j 0.1ms-1 †e‡M wecixZ w`‡K wd‡i †Mj| e‡ji NvZ KZ?  
 DËi: J = m(v-v0)=0.05(-0.1-0.2)=-0.015kgms-1 
 

UvBc: fi‡eM I †K›`ªgyLx Z¡iY  
1|  6kg f‡ii GKwU e› ỳK n‡Z 0.04kg f‡ii GKwU ¸wj 600ms-1 †e‡M 

†ei n‡q †Mj| e›`y‡Ki cðvr †eM KZ?  
 DËi: m1u1+m2u2=m1v1+m2v2 

  0 = 6v1+0.04600 
 v1 = -4ms-1 
2|  0.15kg f‡ii GKwU cv_i LÛ‡K 0.75m j¤̂v GKwU myZvi GKcÖv‡šÍ 

†eu‡a e„ËvKvi c‡_ cÖwZ wgwb‡U 90 evi Nyiv‡j myZvi Dci Uvb KZ?  

 DËi: F = m2r 

  F=m r
60

902
mr

t

N2
22








 








 
 

  75.0)3(15.0F 2   

  F = 9.99N  
 

UvBc: UK©, RoZvi ågvK I e¨vswKs †KvY  
1|  GKwU iv¯Ív 65.31m e¨vmva© euvK wb‡q‡Q| H ’̄v‡b iv Í̄vwU 0.5m PIov 

Ges Gi wfZ‡ii wKbviv n‡Z evB‡ii wKbviv 0.5m DuPz| m‡e©v”P KZ ms-

1 †e‡M H ’̄v‡b wbivc‡` euvK †bIqv m¤¢e?  

 DËi: 
x

hrg
v   

  
0.5

81.931.655.0 
  = 8 ms-1 

RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi  
1|  wb‡Pi †KvbwU U‡K©i gvÎv mgxKiY? [NU-Science: 14-15] 
 (K) [ML-1T1] (L) [ML2T-2] 
 (M) [ML-1T2] (N) [ML2T1] DËi: L 
2|  GKwU PvKvi fi 10.0kg Ges PµMwZi e¨vmva© 0.5m Gi RoZvi åvgK 

KZ? [NU-Science: 14-15] 
 (K) 3.0 kg-m2 (L) 5.0 kg-m2 

 (M) 2.5 kg-m2 (N) 4.0 kg-m2 DËi: M 
3|  e‡ji åvg‡Ki gvÎv mgxKiY n‡jv- [NU-Science: 13-14] 
 (K) [ML2T-1] (L) [ML2T-2] 
 (M) [MLT-1] (N) [ML-1T-2] DËi: L 
4|  †KŠwYK fi‡e‡Mi gvÎv mgxKiY †KvbwU? [NU-Science: 12-13] 
 (K) [ML2T-1] (L) [ML2T-2] 
 (M) [MLT-2] (N) [ML-1T-2] DËi: K 
5|  `ye©jZg ej †KvbwU? [NU-Science: 09-10] 
 (K) gnvKl©  (L) †PŠ¤̂K  
 (M) Zwor †PŠ¤̂K ej  (N) wbDwK¬q ej  DËi: K 

6|  me‡P‡q eo ej nj- [NU-Sceience: 08-09] 
 (K) ga¨vKl©  (L) †PŠ¤̂K ej  
 (M) Zwor ej  (N) mej wbDwK¬q ej  DËi: N 

7|   †KvbwU me‡P‡q ỳe©j ej? [NU-Science: 06-07] 
 (K) ỳe©j wbDwK¬q ej  (L) mej wbDwK¬q ej  
 (M) Zwor †PŠ¤̂K ej  (N) gnvKl© ej  DËi: N 
8|  m fiwewkó GKwU e¯‘ r e¨vmva©wewkó e„ËvKvi c‡_ v †e‡M Nyi‡j 

†K›`ªgyLx Z¡iY n‡e- [NU-Science: 04-05] 

 (K) mur  (L) 
r

mv
 

 (M) 
r

v2

 (N) 
r

v
 DËi: M 

 

KvR, kw³ I ÿgZv 
UvBc: gvÎv/GKK 

 c~e©eZ©x cÖkœmg~n: ÿgZvi GKK (22-23: A), (09-10) 

 Jule to Erg iƒcvšÍi (21-22: A) 

 B‡jKUªb †fvë Kvi GKK (11-12) 

 Ryj Kvi GKK (06-07) 

 Ak¦ ÿgZv (15-16 [2 evi]) 

 hv Avm‡Z cv‡i: MLT-2 (ej), ML2T-3 (ÿgZv), ML2T-2 (KvR) 

  Kv‡Ri GKK: J, eV, kWh, Nm, Kgm2s-2, erg, Poundal.ft  

  w¯úªs aªæe‡Ki GKK: Nm-1, gvÎv: MT-2 

[1 erg = 10-7 J] 1 erg = 1dyne cm = 1 gm cm2s-2 

1W = 621 Lumen 
 

UvBc: w_Iwi 
 KvR msµvšÍ Z_¨vejx:  

1| KvR = ej  miY = S.F


 ev W = FScos 

2| GKK : Ryj (J), B‡jKUªb †fvë (eV), wK‡jvIqvU N›Uv (kWh)|  

3| 1J = 107erg;  1erg = 10-7joule; leV= 1.610-19J|  
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4| Kv‡Ri gvÎv mgxKiY [ML2T-2] 

5| Ryj I K¨vjwii g‡a¨ m¤úK©: 1 Cal = 4.2J; 1J = 0.24 Cal  
 

 abvZ¡K KvR I FYvZ¡K Kv‡Ri g‡a¨ cv_©K¨:  
abvZ¡K KvR/e‡ji Øviv KvR FYvZ¡K KvR/ e‡ji weiæ‡× KvR 

1| Gi Øviv e ‘̄‡Z Z¡i‡Yi m„wó nq 
2| w ’̄wZ kw³ n«vm cvq  
3| MwZ kw³ e„w× cvq  

4| mxgv: 00 <  < 900 

1| Gi Øviv e ‘̄‡Z g›`b m„wó nq|  
2| w ’̄wZ kw³ e„w× cvq 
3| MwZ kw³ n«vm cvq 

4| mxgv: 900 <  < 1800 
 

Kv‡Ri cÖK…wZ †Kvb  cos K…ZKvR, w 

m‡e©v”P KvR 00  10cos 0   
max

WFsW   

abvZ¥K KvR 
2

00 
  0cos1   0WW

max
  

k~b¨ KvR 
2


 0

2
cos 


 )NullWork(0W   

FYvZ¥K KvR  


2
 1cos0   

min
WW0   

me©wb¤œ KvR    1cos   
min

WFsW   

  GK Ak¦ ÿgZv: cÖwZ †m‡K‡Û 746J KvR Kivi ÿgZv‡K GK Ak¦ ÿgZv 
e‡j|  

  ÿgZvi GKKt IqvU| 1HP = 746 watt = 550ft.lb/s 

 GKRb gvby‡li ÿgZv 110watt ev, 0.147 HP 
 gvÎv mgxKiY: ÿgZv- [ML2T-3] 
 msiÿYkxj I AmsiÿYkxj ej Gi g‡a¨ cv_©K¨:  

msiÿYkxj ej AmsiÿYkxj ej 
1. K…Z KvR m¤ú~Y©iƒ‡c cybiæ×vi 

Kiv m¤¢e|  
1. K…Z KvR m¤ú~Y©iƒ‡c cybiæ×vi 

m¤¢e bq| 
2. msiÿYkxj e‡ji wµqvq hvwš¿K 

kw³i wbZ¨Zv m~Î cvwjZ nq|  
2. AmsiÿYkxj e‡ji wµqvq hvwš¿K 

kw³i wbZ¨Zv m~Î cvwjZ nq bv|  
3. D`vniY: AwfKl©xq ej, ˆe ỳ¨wZK 

ej, Zwor ej, †PŠ¤̂K ej, 
gnvKl© ej, Av`k© w¯úªs Gi 
weK…wZ cÖwZ‡ivax ej|  

3. D`vniY: Nl©Y ej, mv›`ª ej, 
mej wbDwK¬q ej|  

 1kWh= 3.6106J, [1erg = 10-7J] 
 AwfKl©xq Kv‡Ri D`vniY:  
 (i) e ‘̄ Dc‡i DVv‡bv  
 (ii) e ‘̄ wb‡P bvgv‡bv  
 (iii) AvbZ Zj †e‡q e ‘̄i Dc‡i DVv  
 (iv) AvbZ Zj †e‡q e ‘̄i wb‡P bvgv  

D`vniY kw³i iƒcvšÍi 

 ˆe`y¨wZK Bw¯¿‡Z ZworPvjbv K‡i 

Zvc Drcbœ Kiv  

 BB Zv‡ci mvnv‡h¨ Kvco-‡Pvco 

Bw¯¿ Kiv  

we`y¨r kw³- Zvc kw³‡Z  

Zvc kw³- hvwš¿K kw³‡Z  

 d‡Uv B‡jKwUªK †Kv‡l Av‡jv 

†d‡j we`y¨r cÖevn ˆZwi Kiv|  
Av‡jvK kw³- we ỳ¨r kw³‡Z  

 `yB nv‡Zi Zvjy ci¯úi Nl‡j 

Zvc Drcbœ nq|  
hvwš¿K kw³-Zvc kw³‡Z  

 d‡UvMÖvwdK wd‡j¥i Dci Av‡jvK 

m¤úvZ K‡i Av‡jvKwPÎ ˆZwi Kiv  
Av‡jvK kw³- ivmvqwbK kw³‡Z  

 Jl‡ai KviLvbvq kÖe‡YvËi ev 

k‡ãvËi Zi‡½i mvnv‡h¨ RxevYy 

aŸsm Kiv  

 Kc©yi‡K cvwb‡Z ª̀exf‚Z Kiv  

 k‡ãvËi Zi½ Øviv e ¿̄vw`i gqjv 

cwi®‹vi Kiv  

kã kw³-hvwš¿K kw³‡Z 

 Kqjv †cvov‡j Zvc Drcbœ nq ivmvqwbK kw³-Zvc kw³‡Z  

 wbDwK¬qvi wiq¨v±‡ii g‡a¨ GKwU 

wbDUªb Øviv fvix cigvYy‡K 

AvNvZ K‡i wbDwK¬q wdkb 

wewµqv NUv‡bv 

cvigvYweK kw³-Zvc kw³‡Z  

 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1|  KvR-ÿgZv-kw³i Dccv`¨ Abymv‡i e ‘̄i Dci K…Z KvR †KvbwUi mgvb? 

[RU-C, Jupitar-1, Set-1. 2021-22] 
 DËi: MwZkw³|  
2|  KZ Av‡M© 10 Ryj? [RU-C, Neptune-2, Set-1. 2021-22] 
 DËi: 108|  
3|  w¯úªs †K †U‡b j¤^v Kiv n‡j †Kvb kw³ mwÂZ n‡e? [RU-C, Jupitar-

1, Set-1. 2021-22] 
 DËi: w ’̄wZkw³|  

4|  †Kvb MwZkxj e ‘̄i MwZkw³ Ek Ges P fi‡eM n‡j, P ebvg 
k

E Gi 

†jLwPÎwU wKiƒc n‡e? [RU-Uranus-1, Set-1. 21-22] 
 DËi: mij‡iLv|  
5|  Kv‡Ri gvb k~b¨ n‡e hw` cÖhy³ ej I mi‡Yi ga¨eZ©x †KvY nq? [RU. 

17-18; IU. 11-12; CoU. 13-14; RU. 10-11; JU. 12-14; 
MAT. 04-05] 

 DËi: 900|  
6|  Rjwe`y¨r Drcv`‡bi †ÿ‡Î wb‡Pi †KvbwU e¨envi Kiv nq? [RU. 17-18] 
 DËi: cvwbi wefekw³ I cvwbi w ’̄wZkw³|  
7|  GKwU 5 wK‡jvwgUvi mPj e ‘̄i mi‡Yi j¤̂w`‡K 10 wbDUb I 5 wbDUb gv‡bi 

ỳwU ej e ‘̄wUi Dci wecixZ w`‡K wµqv K‡i| ej ỳwU Øviv K…Z Kv‡Ri gvb KZ 
n‡e? [RU. 17-18] 

 DËi: 0 Ryj|  
8|  cÖwZ †m‡K‡Û 746 Ryj KvR Kivi ÿgZv‡K wK e‡j? [RU. 17-18] 
 DËi: Ak¦ÿgZv|  
9|  GKwU e ‘̄ mg`ªæwZ‡Z e„ËvKvi c‡_ Nyi‡j Gi Dci- [RU. 15-16] 
 DËi: †Kvb ej wµqv K‡i bv|  
10| Ak¦ÿgZv wK? [RU. 15-16] 

 DËi: 550ft.lb/s 
11|  GK Ak¦ ÿgZv mgvb KZ IqvU? [RU. 15-16; JU. 10-11, 09-10] 
 DËi: 746|  
12| wb‡Pi †KvbwU msiÿYkxj e‡ji †ÿ‡Î AmZ¨ bq? [RU. 14-15] 
 DËi: K…Z KvR cybiæ×vi Kiv Am¤¢e bq|  
13| B‡jKUªb †fvë (eV) wK‡mi GKK? [RU. 11-12] 
 DËi: kw³|  
14| GKwU gv‡e©j‡K myZvq †eu‡a e„ËvKi c‡_ Nyiv‡j Kv‡Ri cwigvY n‡e- 

[MBSTU: 17-18] 
 DËi: k~b¨| 
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15| ÿgZvi hvwš¿K e¨envwiK GKK- [RU. 06-07] 
 DËi: Ak¦ÿgZv|  
16| B‡jKUªb †fvë †Kvb ivwki GKK? [C. AG. 23-24] 
 DËi: KvR  

17| abvZ¥K I k~b¨ Kv‡Ri Rb¨ ej I mi‡Yi ga¨eZ©x †KvY  h_vµ‡g: [C. 
AG. 23-24] 

 DËi:  < 900,  = 900 
18| Kv‡Ri AwfKl©xq GKK wK? [C. Agri. 21-22] 
 DËi: kgm 
19| GKwU ivB‡d‡ji ¸wj GKwU Z³v‡K †f` K‡i| ey‡j‡Ui MwZ hw` wZb¸Y 

Kiv nq, Z‡e ey‡jUwU KqwU Z³v †f` Ki‡Z cvi‡e? [C. Agri 20-21] 
 DËi: 9 
20| Kv‡Ri gvÎv mgxKiY †KvbwU? [BAU. 16-17; CVASU. 06-07] 
 DËi: ML2T-2 
21| GK Ak¦kw³ mgvb KZ IqvU? [BAU. 04-05; 10-11] 
 DËi: 746 IqvU|  
22| GK K¨vjix Zvc Drcbœ Ki‡Z KZ Ryj KvR Ki‡Z nq? [BAU. 09-10, 

CVASU. 10-11, 16-17, HSTU. 16-17] 
 DËi: 4.2J 
23|  †h hš¿ Zwor kw³‡K hvwš¿K kw³‡Z iƒcvšÍi K‡i Zv‡K wK e‡j? [BAU. 

09-10] 
 DËi: Motor 

24|  1kWh = KZ Ryj? [BAU 06-07, HSTU. 18-19, JGVC. 19-
20, 14-15] 

 DËi: 36105J 
25| mij Zwor †Kv‡l †Kvb ai‡bi kw³ Zwor kw³‡Z iƒcvšÍwiZ nq? [BAU: 

02-03] 
 DËi: ivmvqwbK kw³  

26| ej Ges mi‡Yi †¯‹jvi ¸Ydj‡K wK e‡j? [BAU: 00-01] 
 DËi: KvR  
27| kw³i gvÎv Kx n‡e? [SAU: 16-17; CVASU: 18-19] 
 DËi: ML2T-2 
28| FYvZ¥K Kv‡Ri kZ© †KvbwU? [SAU. 15-16; CVASU.10-11] 

 DËi: 900 <  < 180 
29| B‡jKUªb †fvë wK‡mi GKK? [SAU. 13-14] 
 DËi: KvR  
30|  f‚c„ô n‡Z GKwU e ‘̄‡K Dc‡i DwV‡q cybivq c~‡e©i ’̄v‡b ivL‡j K…Z Kv‡Ri cwigvY- 

[SAU. 02-03] 
 DËi: k~b¨  
31| wb‡Pi †KvbwU AmsiÿYkxj ej? [SylAU. 08-09] 
 DËi: Nl©Y ej  
32| †h h‡š¿i mvnv‡h¨ Zwor kw³‡K hvwš¿K kw³‡Z iƒcvšÍwiZ Kiv nq Zv‡K e‡j- 

[SylAU. 07-08] 
 DËi: †Rbv‡iUi  
33| SI c×wZ‡Z kw³i GKK- [CVASU: 17-18] 
 DËi: Ryj  
34| 1eV mgvb- [CVASU 16-17; JGCV 14-15] 

 DËi: 1.6010-19J 
35| Kv‡Ri GKK Kx? [CVASU. 16-17] 
 DËi: Ryj  
36| wb‡¤œi Dw³¸wji g‡a¨ †KvbwU fzj? [CVASU: 14-15; JGVC. 14-15] 
 DËi: 1J = 1Nm-1 

37| †Kvb ivwki GKK wK‡jvIqvU NÈv? [CU-A: 15-16] 
 DËi: kw³  
38| GK wK‡jvIqvU-NÈv mgvb KZ Ryj? [HSTU: 18-19; CU-A: 17-

18; 11-12; CU-A: 14-15; JU: 21-22] 
 DËi: 3.6106J 
39| KZ Av‡M© 10 Ryj? [RU-C: 21-22] 
 DËi: 108 erg 
40| †KvbwU AmsiÿYkxj ej? [JUST: 18-19; JU: 21-22; CU: 19-

20; CU-A: 19-20] 
 DËi: mv› ª̀ ej  
41| AmsiÿYkxj e‡j D`vniY †KvbwU? [NSTU: 19-20; CU-A: 21-22] 
 DËi: Nl©Y ej 
42| †KvbwU AmsiÿYkxj e‡ji D`vniY? [MBSTU: 17-18] 
 DËi: †K› ª̀gyLx ej|  
43| †K› ª̀gyLx ej Øviv K…ZKvR- [CoU: 18-19; JU: 21-22; CU: 18-19; 

CU-A: 21-22; RU-G-1: 16-17; BRUR-D: 17-18; SAU: 18-19] 
 DËi: k~b¨|  

UvBc: m~Î/mgxKiY  

  cosmgscosFss.FW


 

 (i) )cos(cosFsW
21
  (miY Avbyf‚wgK eivei);  

 (ii)  sinmgsW  Avbyf‚wgi mv‡_ †KvY m„wó Ki‡j|  

 (iii)  cosmgsW †`qv‡ji mv‡_ †KvY m„wó Ki‡j|  

 n msL¨K BU w`‡q ¯§„wZdjK ˆZwi Ki‡Z K…ZKvR,  

2

)1n(n
mghW


  [m= B‡Ui fi, h= GKwU B‡Ui D”PZv, n = B‡Ui msL¨v] 

e‡ji cÖK…wZ ˆiwLK MwZ (rmiY) ˆKŠwYK MwZ (re¨mva©) 

aªæe ej  cosFss.FW


  cos.W


 

cwieZ©bkxj 
ej 


2r

1r
rd.FW


 





2

1

d.W


 

[W= )N2(Fr   

 MwZkw³, 
2

k

2

2

k
vE;

m2

P
mv

2

1
E   ev, ;Ev

K
  

12
vnv   [n= MwZkw³i ¸Y, v2 = P‚ovšÍ †eM]; 2

k
PE   

ev, 
v

E2
P;EP k

k
  

(i) f‚wg ¯úk© Kivi gyn~‡Z©, ;mghEE
pk
  (ii) ;Fsmv

2
1 2   

(ii) KvR-kw³ Dccv`¨, K…ZKvR = MwZkw³i cwieZ©b,  

)vv(m
2

1
W

2

2

2

1
  ( ỳwU †e‡Mi †ÿ‡Î)  

 †h †Kvb mg‡qi wefekw³, hE;mghE
pp
   

 (i) kw³i AcPq, );xh(mgE  (ii) mgh = Fs 

 * h D”PZv n‡Z e ‘̄‡K †Q‡o †`qv n‡jv, x D”PZvq MwZkw³ w¯’wZkw³i n 

¸Y n‡j, 
1n

h
x


  

* w¯’wZkw³ MwZkw³i n ¸Y n‡j, 
1n

nh
x


 [w¯’wZ kw³ I MwZ kw³ mgvb 

n‡j n = 1] 
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* cvwb †g‡N cwiYZ n‡Z K…ZKvR, W = mgh = ghAtghV   

* AwfK‡l©i cÖfv‡e h D”PZv †_‡K e ‘̄ gy³fv‡e Kv`vq ci‡j, Kv`vi Dci 

cÖhy³ ej, 
s

)sh(mg
F


  

* m f‡ii †Kvb ey‡jU v †e‡M †`qv‡j/Z³vq cÖ‡ek Ki‡j Fxmv
2

1 2   

 ÿgZv = 
mgq

KvR
= 

t

E

t

E

t

mgh

t

E

t

W
kkp   

Fv
t

Fs

t

mv
2

1 2

  [†µ‡bi ÿgZv PvB‡jB, P = Fv = mgv] 

 `ÿZv, 
ÿgZv gvU†

ÿgZv cÖvß
= 

P
t

mgh

P

'P
  

 cvwb c~Y© Kzqv Lvwj Kivi †ÿ‡Î 
2

h
mghmgW   

 Aa© cvwb c~Y© Kzqv Lvwj Kivi †ÿ‡Î 
4

h3
mgW   

 K…ZKvR, ;hghrhmgW 2   cvwbi NbZ¡ ;
V

m
  

 ,hvm 2  GLv‡b, h cÖK…Z MfxiZv, h fi‡K‡› ª̀i miY 
  

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1| w¯úªs Gi Dci ej cÖ‡qv‡M gy³ cÖv‡šÍi x miY n‡j w¯úªs e‡ji wecixZ 

K…ZKvR-  

 DËi: W = 1/2kx2 
2|  ej, Z¡iY I KvR Gi g‡a¨ m¤úK© n‡jv- [MBSTU: 14-15] 

 DËi: S.FW


 ,   cosFSW  
3|  e¯‘i MwZkw³ k, fi m n‡j MwZkw³ I fi‡e‡Mi g‡a¨ m¤úK©- 

[MBSTU: 14-15] 

 DËi: 
m2

p
k

2

  

4|  e¯‘i MwZkw³ k, fi m n‡j MwZkw³ I fi‡e‡Mi g‡a¨ m¤úK©- [RU. 
17-18; MBSTU. 14-15]  

 DËi: 
m2

p
k

2

  

 

UvBc: Abycv‡Zi g¨v_  
1| MwZkxj e ‘̄i †eM wØ¸Y n‡j MwZkw³- [IU: 15-16] 
 DËi: Pvi¸Y  
2| GKwU w¯úªs Gi miY hLb xcm ZLb Zvi wefe kw³ U| miY KZ n‡j 

wefe kw³ wØ¸Y n‡e? [BU: 15-16] 

 DËi: x2  
3| GKwU e ‘̄i fi‡eM 200% e„w× Ki‡j MwZkw³ †Kgb cwiewZ©Z n‡e? 

[JKKNIU: 19-20] 
 DËi: 8 ¸Y e„w× cv‡e  
4| †Kvb e ‘̄i MwZkw³ 300% e„w× Kiv n‡j D³ e¯‘i fi‡eM evo‡e- 

[JUST: 15-16] 
 DËi: 100% 

5| GKwU Mwo 36kmh-1 †e‡M MwZkxj| †Kvb MwZ‡Z Pj‡j MvwowUi MwZkw³ 
wØ¸Y n‡e? [MBSTU-B: 19-20] 

 DËi: 14ms-1 

6| m Ges 4m f‡ii ỳwU MwZkxj e¯‘i MwZkw³ GKB n‡j Zv‡`i ˆiwLK 
fi‡e‡Mi AbycvZ KZ? [BSMRSTU-B: 19-20] 

 DËi: 1:2 
7| GK e¨w³ GKwU e ‘̄‡K 30 †m‡K‡Û 1m D”PZvq DVvq| Aci GK e¨w³ 

GKB e ‘̄‡K 60 †m‡K‡Û GKB D”PZvq Zzj‡Z cv‡i| Zv‡`i Kv‡Ri AbycvZ 
n‡e- [NSTU: 14-15] 

 DËi: 1:1 
 

UvBc: g¨v_ 

1| GKwU KYvi Dci NkjiF )101010(


 ej cÖ‡qvM Ki‡j 

KYvwUi miY nq mkjir )222(


 |ej KZ…©K m¤úvw`Z 

KvR KZ n‡e? [17-18] 
 Ans: 20J         

e¨vL¨v: KvR 
j

kjiNkjirFW

20)210()210()210(

)222.()101010(.






 

2| 1g f‡ii GKwU e¯‘‡K 5m e¨vmv‡a©i GKwU Abyf~wgK e„ËvKvi c‡_ 
2m/s mgy`ªæwZ‡Z †Nviv‡bv n‡”Q| GK c~Y©N~Y©‡bi Rb¨ cÖ‡qvRbxq 
Kv‡Ri gvb KZ? [15-16] 

 Ans: 0 J 

e¨vL¨v: ‡h‡nZz miY k~b¨, myZivs Kv‡Ri cwigvY k~b¨|  

3| †Kvb e¨w³ 300 Xv‡ji 5m DuPz Nl©Ywenxb Zj eivei GKwU 100N 
eøK †U‡b Zzj‡Q| eøKwU mgy`ªæwZ‡Z Pj‡j e¨w³ wK cwigvY KvR 
Ki‡e? [2014-15] 

 Ans: 250 J   

e¨vL¨v: J25030sin5100sinFSW    

4| GKwU Kyvi fi‡eM P| KyvwUi MwZkw³ wØ¸Y Kiv n‡j Gi fi‡eM 
KZ n‡e? [2012-13] 

 Ans:  P2  

e¨vL¨v:   
m2

p

m2

vm
mv

2

1
E

222
2

K   

 2
K PE   e‡j MwZkw³ wØ¸Y Ki‡j fi‡eM, KE2P                                              

5| 
1Nm300 

 ej aªæeK m¤úbœ GKwU w¯úªs‡K KZUzKz msKzwPZ Ki‡j 

1.5 J KvR Kiv n‡e? [2006-07] 
 DËi: 0.1m  

e¨vL¨v:   m1.0xx300
2

1
5.1kx

2

1
W 22   

6|  GKwU Mvwo hr/km36  †e‡M MwZkxj| cÖvq †Kvb MwZ‡Z Pj‡j 

MvoxwUi MwZkw³ wØ¸Y n‡e?[2002-03] 
 Ans: 14 m/s 

e¨vL¨v:  2
k VE   
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2

iK

K2
22

1

2
2

k

k

3600

100036

E

E2
V

V

V

E

E
1

1

2 






 
  

 1ms14.14200V                     

7|  cv‡¤úi mvnv‡h¨ GKwU Ifvi‡nW cvwbi U¨v‡¼ 100s mg‡q 1000 
kg cvwb D‡Ëvjb Kiv hvq| U¨v‡¼ cvwbi Mo D”PZv 20 n‡j 
cv‡¤úi ÿgZv KZ kW| [02-03] 

 Ans: 1.96  

e¨vL¨v:  
100

208.91000

t

mgh

t

W
P


  

                              = kW96.1W1960   

8|  10m DuPz ¯’vb †_‡K 100gm fiwewkó GKwU ej‡K †d‡j w`‡j 
hw` ejwU cybivq 8m DuPz ch©šÍ I‡V Z‡e wK cwigvY kw³ ÿq nq?                
[2001-2002] 

 Ans: 1.96J 

e¨vL¨v: 

mwÂZ kw³ J8.9108.910100mghW 3
11    

8m DuPz‡Z kw³ J84.788.910100mghW 3
22    

 kw³ ÿq = J96.184.78.9                

9| cÖwZ †m‡K‡Û 10 litre cvwb 10m Dc‡i †Zvjvi Rb¨ AšÍZ KZ 
ÿgZvi cv¤ú `iKvi? [2000-01] 

 Ans: 980 W  

e¨vL¨v:  W
t

mgh

t

W
P 980

1

108.910



  

10| 16‡KwRi GKwU †evgv we‡ùvwiZ n‡q 4 †KwR I 12 †KwRi `ywU LÐ 
nj| 12 †KwR f‡ii †eM 4m/s n‡j Ab¨ UzKivwUi MwZ kw³ KZ?               
[2010-11] 

 Ans: 288 J 

e¨vL¨v:  16kg `ywU L‡Ð wef³ n‡q‡Q e‡j LÐ `ywUi fi‡eM 
mgvb|  

1
222211 ms12

4

412
vv4412vmvm 


  

 J288124
2

1
mv

2

1
E 22

2k 
 
 

11| 40 N IR‡bi e¯‘‡K f~wg †_‡K 3m DuPz‡Z 2sec a‡i ivL‡Z 
Kv‡Ri cwigvY n‡e? [2013-14] 

 Ans: 5 J 

e¨vL¨v:   J120340hFmghW     

12| 60 kg f‡ii GK †jvK  30 wgwb‡U 600 m DuPz‡Z DV‡Z cv‡i| 
Zvi KvR Kivi ÿgZv KZ? [18-19] 

 Ans:  196 W         

e¨vL¨v:  KvR Kivi ÿgZv, W
t

mgh
p 196

6030

6008.960





  

13| 55 kg f‡ii GK e¨w³ †`Š‡o 3 ‡m‡K‡Û 3 meter DuPz wmuwo †e‡q 
Dc‡i D‡V| †jvKwUi Ak¦ ÿgZv KZ? [17-18] 

 Ans:  539 W    

e¨vL¨v: ÿgZv: W
t

mgh
p 539

3

38.955



  

14| 110 Ib f‡ii GK e¨w³ †`Š‡o 5 ‡m‡K‡Û 10fit DuPz wmuwo †e‡q 
Dc‡i D‡V| †jvKwUi Ak¦ ÿgZv KZ? [17-18] 

 Ans:  0.4 hp        

e¨vL¨v: †jvKwUi Ak¦ ÿgZv: hp
t

mgh
p 4.0

5505

10110





  

15| GKwU e¯‘i mij c‡_ (3,0,0) we›`y †_‡K (3,3,0) we›`y‡Z †Mj| 

e¯‘wUi Dci µqvkxj ej k̂ĵ3î4F 


 n‡j K…ZKvR n‡e-       

[2015-16] 

 Ans: J9   

e¨vL¨v: k̂AĵAîAA zyx 


 

Zvn‡j, î300î3x1 


 

ĵ3î30ĵ3î3x2 


 

miY, ĵ3xxs 12   

KvR,   J9ĵ3k̂ĵ3î4S.FW 


       

16| GKwU cvwbc~Y© K~qvi MfxiZv 12m Ges e¨vm 1.8m| GkwU cv¤ú 
24 wgwb‡U K~qvwU‡K cvwbk~b¨ Ki‡Z cv‡i| cvwbi NbZ¡ 

3m/kh1000  n‡j cv¤úwUi ÿgZv KZ?  [2016-17] 
 Ans: 1.67 H.P.  

e¨vL¨v: cvwb DVv‡bvi Kvh©Ki ev Mo D”PZv, m6
2

120
h 


  

Ges e¨vmva© m9.0
2

8.1
  

t

gh1r

t

ghV

t

mgh

t

Fh

t

W
P

2 
  

= 
6024

68.91000129.014.3 2




 

= .P.H67.1.P.H
741

90.1246
W90.1246 

   
 

 

Special Rules  
 h D”PZv n‡Z e ‘̄‡K †Q‡o †`qv n‡jv, x D”PZvq MwZkw³ w¯’wZkw³i n 

¸Y n‡j, � =
�

���
 

 w¯’wZkw³ MwZkw³i n ¸Y n‡j, � =
��

���
 [w¯’wZ kw³ mgvb n‡j � = 1]  

 cvwb †g‡N cwiYZ n‡Z K…ZKvR, � = ��ℎ = �	��ℎ = ����ℎ 

 AwfK‡l©i cÖfve h D”PZv †_‡K e ‘̄ gy³fv‡e Kv`vq ci‡j, Kv`vi Dci 

cÖhy³ ej, � =
��(���)

�
  

 m f‡ii †Kvb ey‡jU v ‡e‡M †`qv‡j/Z³vq cÖ‡ek Ki‡j 
�

�
��� = ��  
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¸iæZ¡c~Y© Ask  
KvR, kw³ I ÿgZv  

UvBc: MvwYwZK mgm¨v I mgvavb  
1|  6N ej †Kv‡bv wbw`©ó f‡ii e¯‘i Dci wµqv Kivq e ‘̄wU e‡ji w`‡Ki 

mv‡_ 600 †KvY Drcbœ K‡i 10m `~‡i m‡i †Mj| Kv‡Ri cwigvY KZ?  

 DËi: W = Fscos600 = 610cos600=30J 
2|  10N ej †Kv‡bv wbw`©ó f‡ii e ‘̄i Dci wµqv Kivq e ‘̄wU e‡ji w`‡Ki 

mv‡_ 600 †KvY Drcbœ K‡i 8m ~̀‡i m‡i †Mj| Kv‡Ri cwigvY wbY©q Ki? 
 DËi: 40J 
  

UvBc: w¯úªs ej  
1|  80Nm-1 ej aªæe‡Ki GKwU w¯úªs‡K 3cm msKzwPZ Kiv nj| c~‡e©i 

Ae¯’vq Avb‡Z w¯úªs ej Øviv K…ZKvR KZ?  

 DËi: 0x,m103cm3x,m/N80k f
2

i  
 

 J106.3)103(80
2

1
kx

2

1
kx

2

1
W 2222

i
2
f

   

 

UvBc: MwZkw³ I w¯’wZkw³  
1|  2Nm-1 w¯úªs aªæe‡Ki GKwU w¯úªs Gi ˆ`N©¨ mvg¨ve ’̄vb †_‡K 0.1m e„w× 

Ki‡j w¯úªs Gi wefekw³ KZ n‡e?  

 DËi: 0.01J 
2|  2kg fiwewkó GKwU e ‘̄‡K 0.5m D”PZv †_‡K †djv n‡j Zvi gva¨vKl©Y 

w¯’wZkw³ n‡e?  

 DËi: 9.8J 
 

UvBc: ÿgZv I Kg©`ÿZv 
1|  GKwU K‚qv †_‡K BwÄ‡bi mvnv‡h¨ cÖwZ NÈvq 25106kg cvwb 50m 

D”PZvq DVv‡bv nq| 70% ÿgZv ÿq n‡j Gi Ak¦ÿgZv wbY©q K‡iv|  

 DËi: 
t

mgh

100

70
P   

  
703600

100508.91025

70t

100mgh
P

6









  

 =  3516H.P.  
 

RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi 
1|  ÿgZvi gvÎv n‡jv- [NU-Science: 10-11; 04-05] 
 (K) [ML2T2] (L) [ML3T-2] 
 (M) [ML2T-3] (N) [ML2T-1] DËi: M 
2|  Kv‡Ri cwigvY me‡P‡q †ekx nq hLb cÖhy³ ej I mi‡Yi ga¨ †Kv‡Yi gvb 

nq-  

 (K) 450 (L) 900 
 (M) 300 (N) 0 DËi: N 
3|  2N ej †Kvb wbw`©ó f‡ii e¯‘i Dci wµqv Kivq e ‘̄wU e‡ji w`‡Ki mv‡_ 

600 †KvY Drcbœ K‡i 5m ~̀‡i m‡i †M‡j Kv‡Ri cwigvY- [NU-
Science: 09-10] 

 (K) 5J (L) 13J 
 (M) 5N (N) 10J DËi: K 
 

4|  200N ej cÖ‡qvM K‡i †Kvb e ‘̄‡K e‡ji Awfgy‡L 300m miv‡bv n‡j, 
Kv‡Ri cwigvY- [NU-Science: 08-09] 

 (K) 6.0104J (L) 3.0104J 

 (M) 4.0105J (N) 5.0105J DËi: K 
5|  60kg f‡ii GK e¨w³ 10s mg‡q 10m DuPz wmuwo AwZµg Ki‡j Zvi 

ÿgZv n‡e- [NU-Science: 07-08] 
 (K) 5880W (L) 5880J 

 (M) 588J (N) 588W DËi: N 
6|  1kg f‡ii GKwU e ‘̄ w¯’i Ae¯’vb †_‡K 1m/sec2 Z¡i‡Y Pj‡Z ïiæ 

Kij| 5sec c‡i e ‘̄wUi MwZkw³ n‡e- [NU-Science: 05-06] 
 (K) 25 Joule  (L) 20 Joule  
 (M) 12.5 Joule  (N) 10.5 Joule  DËi: M 
7|  KvR me©vwaK nq hLb ej I mi‡Yi g‡a¨ †KvY nq- [NU-Science: 

04-05] 
 (K) 90 (L) 45 
 (M) 30 (N) 0 DËi: N 

8|  v †e‡M Pjgvb GKwU e¯‘‡K _vgv‡Z †h cwigvY KvR Ki‡Z n‡e- [NU-
Science: 03-04] 

 (K) mv2 (L) 2mv
2

1
 

 (M) mv (N) mv
2

1
 DËi: L 

9|  ej I mi‡Yi ga¨eZ©x †Kv‡Yi gvb KZ n‡j, Kv‡Ri cwigvY k~b¨ n‡e? 

[NU-Science: 03-04] 
 (K) 00 (L) 1800 
 (M) 3600 (N) 900 DËi: N 
 

gnvKl© I AwfKl©  
UvBc: gvÎv/GKK 

 hv Avm‡Z cv‡i:  
bvg GKK gvÎv 

gnvKl©xq aªæeK  Nm2kg-2 M-1T-2L3 
AwfKl©R Z¡iY (Av`k©) ms-2 LT-2 
c„w_exi fi  kg M 
c„w_exi e¨vmva© m L 
gnvKl©xq †ÿÎ cÖvej¨ Nkg-1 LT-2 
gnvKl©xq wefe Jkg-1 L2T-2 
c„w_exi NbZ¡  kgm-3 ML-3 
gyw³‡eM  kms-1, miles-1,  mileh-1 LT-1 

 

UvBc: w_Iwi 
 cošÍ e¯‘i m~Î mg~n:  
 wØZxq m~Î: w¯’i Ae ’̄v †_‡K webv euvavq cošÍ e¯‘i wbw`©ó mg‡q †h †eM 

cÖvß nq Zv D³ mg‡qi mgvbycvwZK| A_©vr t †m‡K‡Û v †eM cÖvß n‡j 

vt 

 Z…Zxq m~Î: gy³fv‡e cošÍ e¯‘i wbw`©ó mg‡q AwZµvšÍ `~iZ¡ D³ mg‡qi 

e‡M©i mgvbycvwZK| A_©vr t †m‡K‡Û h ~̀iZ¡ AwZµg Ki‡j ht2 

 cÖ‡qvRbxq Z_¨vejx:  

 weÁvbx U‡jwgi g‡Z, c„w_ex †mŠiRM‡Zi †K› ª̀ †_‡K m~h©, MÖn, DcMÖn 

mK‡jB c„w_ex‡K †K› ª̀ K‡i wewfbœ RwUj Kÿc‡_ AveZ©b Ki‡Q|  
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 weÁvbx †Kvcvwb©Kvm m~h©‡K w¯’i a‡i c„w_ex Zvi Pviw`‡K AveZ©b K‡i 

GK_v e‡jb|  

  †R¨vwZwe©` UvB‡Kveªv‡n g½j MÖ‡ni MwZwewa jÿ¨ K‡i wKQz Z_¨ msMÖn 

K‡ib|  

 Dce„Ëvi m~Î (cÖ_g m~Î): m~h©‡K GKwU †dvKv‡m †i‡L cÖ‡Z¨KwU MÖn 

Dce„Z&Kvi c‡_ Nyi‡Q|  

 †ÿÎd‡ji m~Î (wØZxq m~Î): cÖ‡Z¨KwU MÖn Ggb fv‡e Nyi‡Q †h, m~h© I 

MÖ‡ni †K‡› ª̀i ms‡hvRK KvíwbK †iLv mgvb mg‡q mgvb †ÿÎdj AwZµg 

K‡i|  

 t mg‡q e¨vmva© †iLvwU A †ÿÎdj AwZµg K‡i, Z‡e †ÿÎdj †eM, 


m2

L

dt

dA
 aªæeK, KviY m~‡h©i †K›`ª mv‡c‡ÿ MÖ‡ni †KŠwYK fi‡eM 

aªæe|  

 GLb, 
m4

nh

2

vr

m2

L
;l

2

nh
mvrL





  

 A_©vr, vr =  aªæeK, 



1

v  

 mg‡qi m~Î (Z…Zxq m~Î): m~‡h©i Pviw`‡K cÖwZwU MÖ‡ni AveZ©b Kv‡ji eM© 

Zv‡`i Mo ~̀i‡Z¡i Nb d‡ji mgvbycvwZK| 
32

RT   

 Mo `~iZ¡ = civ‡ÿi ˆ`N©¨ = 2a n‡j, 3232 a8T)a2(T  ; 
32 aT   

 AwfKl©R Z¡iY AwfKl©xq cÖve‡j¨i mgvb 

Ae¯’vb d ev h 
†K›`ª 
n‡Z 
`~iZ¡ 

Z¡iY, g' 

c„w_exi †K›`ª d = R 0 
2ms0g

R

R
1'g 
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R
d   
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R
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g
g

R
2

R

1'g 



















  

c„w_exc„‡ô 
d = 0 

ev, h = 0 
R gg

R

0
1'g 
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e¨v‡mi mgvb 
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g

R
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r
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 c„w_exi wewfbœ AÂj g Gi gvb:  

AÂj gvb 
†giæ AÂj 9.83217ms-2 
welyexq AÂj  9.78039ms-2 
µvšÍxq AÂj  9.78918ms-2 
XvKvq  9.7835ms-2 
ivRkvnx‡Z  9.790ms-2 
450 Aÿvs‡k  9.80665ms-2/9.81ms-2 
g½jMÖ‡n  3.8ms-2 
e„n¯úwZ MÖ‡n  25.92ms-2 
Puv‡`  1.95ms-2 

 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1|  MÖn Ges m~‡h©i ms‡hvM mij‡iLv mgvb mg‡q mgvb †ÿÎdj AwZµg 

K‡i| GwU †Kvb m~Î? [RU-C, Feldspar-1: 22-23] 
 DËi: †Kcjv‡ii wØZxq m~Î|  
2|  f‚w¯’i DcMÖ‡ni ch©vqKvj KZ? [RU-C, Jupitar-1, Set-1. 22-23; CU-A, 

Set-4, 20-21, 17-18; JKKNIU-B, Set-3, 19-20; IU. 12-13] 
 DËi: 24 NÈv|  
3|  †gvU fi AcwiewZ©Z †i‡L c„w_exi e¨vmva© eZ©gvb e¨vmv‡a©i GK-Z…Zxqvsk 

n‡q †M‡j f‚-c„‡ôi AwfKl©R Z¡i‡Yi gvb- [RU. Astrazeneca, Set-1. 20-21] 
 DËi: eZ©gvb AwfKl©R Z¡i‡Yi bq¸Y n‡e|  

4|  KZ Aÿvsk g-Gi gvb me©v‡cÿv †ewk? [RU-C, Set-3. 19-20] 
 DËi: 900 
5|  aiv hvK, AwfKl©R Z¡i‡Yi gvb 10ms-2| f~-c„ô n‡Z 5m Dci †_‡K 

GKwU e¯‘‡K wb‡P co‡Z w`‡j f‚wg ¯úk© Kivi gyn~‡Z© Zvi †eM KZ ms-1? 
[RU. 18-19] 

 DËi: 10 
6|  †Kcjv‡ii AveZ©bKv‡ji m~ÎwU wb¤œiƒc-[RU. 17-18; JU. 12-13; IU: 16-

17: MBSTU. 17-18, 16-17; JnU: 12-13] 
 DËi: TR3/2 
7| †Kvb e ‘̄i Drc‡ÿcY †eM Zvi gyw³ †e‡Mi mgvb n‡j e ‘̄wU- [RU. 16-17] 
 DËi: cive„ËvKvi c‡_ c„w_ex †Q‡o hv‡e  
8|  †Kvb GK gyw³ †eM H e ‘̄i f‡ii- [RU. 16-17] 
 DËi: gyw³ †eM e ‘̄i f‡ii Dci wbf©ikxj bq|  
9|  c„w_exi e¨vmva© GKwU MÖ‡ni e¨vmv‡a©i wØ¸Y| wKš‘ MÖ‡ni c„‡ôi AwfKl©R 

Z¡iY c„w_exi AwfKl©R Z¡iY AvU¸Y| D³ MÖ‡ni gyw³‡eM c„w_exi 
gyw³‡e‡Mi- [RU. 15-16] 

 DËi: ỳB¸Y|  
10|  c„w_exi AvwýK MwZi Rb¨ AwfKl©R Z¡iY welyexq AÂj †_‰K †giæ 

AÂ‡ji w`‡K- [RU. 13-14] 
 DËi: e„w× cvq  
11|  AwfKl©R Z¡iY g Gi †ÿ‡Î wb‡Pi †KvbwU mwVK? [RU. 13-14] 
 DËi: D”PZvi Dci wbf©ikxj|  
12| c„w_exi †K‡› ª̀ †Kvb e ‘̄i IRb ÑÑÑ| [RU. 13-14; CU. 13-14] 
 DËi: k~b¨  
13|  c„w_ex n‡Z †Kvb e ‘̄‡K KZ †e‡M Lvov Dc‡ii wb‡ÿc Ki‡j Zv c„w_exi 

AvKl©Y KvwU‡q gnvk~‡b¨ P‡j hv‡e? [RU. 13-14] 
 DËi: 11.2kms-1 
14|  c„w_exi e¨vmva© R n‡j f‚-c„‡ô n‡Z KZ D”PZvq g Gi gvb k~b¨ n‡e? 

[RU. 12-13] 

 DËi: 
2

R  
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15|  †`vjK Lwbi wfZi wb‡j ev cvnv‡oi Dci wb‡j- [RU. 11-12] 
 DËi: ax‡i Pj‡e  
16|  DcMÖn gnvk~‡b¨ †Kvb bxwZ †g‡b P‡j? [RU. 10-11] 
 DËi: †Kcjv‡ii m~Î  
17|  ̀ ywU e ‘̄i fi Ges ga¨eZ©x ~̀iZ¡ DfqB wØ¸Y Kiv n‡j G‡`i g‡a¨ 

wµqvkxj ej n‡e c~‡e©i- [BAU. 06-07] 
 DËi: mgvb  
18|  m~‡h©i Mo NbZ¡ KZ? [BAU. 05-06] 
 DËi: 1410kg/m3 
19|  †Kvb e ‘̄‡K KZ †e‡M wbwÿß Ki‡j H e ‘̄ Avi c„w_ex‡Z wd‡i Avm‡e bv? 

[BAU. 03-04] 
 DËi: 6.95 gvBj/†m‡KÛ 
20|  gnvKl©xq aªæeK G Gi GKK †KvbwU? [BAU. 02-03] 
 DËi: Nm2/kg2 
21|  c„w_exi fi Ges e¨vmva© wØ¸Y Kiv n‡j AwfKl©R Z¡iY g Gi gvb KZ 

n‡e? [SAU. 17-18] 

 DËi: g
2

1
 

22|  Amx‡g gnvKl© wef‡ei gvb KZ? [SAU. 15-16] 

 DËi: 0 
23|  †Kv_vq c„w_exi gnvKl©xq †ÿ‡Îi ZxeªZv †ekx? [SAU. 14-15; PSTU 16-17] 
 DËi: †giæ AÂ‡j  
24|  m~‡h©i AwfKl©R Z¡iY c„w_exi AwfKl©R Z¡i‡Yi KZ ¸Y? [SAU. 2010-11] 

 DËi: 27 
25|  †h Kÿc‡_ K…wÎg DcMÖn w ’̄i _v‡K Zv‡K wK e‡j- [SAU. 07-08] 
 DËi: cvwK©s Kÿc_ 
26|  c„w_exi Mo NbZ¡- [SylAU. 15-16] 

 DËi: 5.497103kg.m-3 
27|  †K me©cÖ_g gnvKl©xq aªæeK (G) Gi gvb wbY©q K‡ib? [SylAU. 11-12] 
 DËi: †nbix †K‡fb&wWm 
28| R c„w_exi e¨vmva© n‡j, f‚-c„ô n‡Z KZ D”PZvq g Gi gvb k~b¨ n‡e? 

[CVASU: 17-18] 

 DËi: 
2

R  

29| GKwU cv_i‡K Puv` †_‡K c„w_exi c„‡ô Avbv n‡j wK cwieZ©b n‡e- 
[CVASU: 17-18] 

 DËi: fi GKB _vK‡e wKš‘ IR‡bi cwieZ©b NU‡e, IRb  

30|  c„w_ex c„‡ô ga¨vKl©YRwbZ Z¡i‡Yi gvb KZ? [CVASU. 16-17] 
 DËi: 9.8ms-2 
31|  GKwU f‚w¯’i DcMÖ‡ni AveZ©bKvj KZ? [CVASU. 18-19, 16-17] 
 DËi: 24 NÈv|  
32| f‚-c„‡ô gyw³ †eM n‡jv- [CVASU. 13-14, RU. 14-15, JGVC. 14-15] 

 DËi: 11.2kms-1 
33| µvšÍxq AÂ‡j AwfKl©R Z¡i‡Y (g) Gi gvb KZ? [CVASU. 11-12, 12-13] 
 DËi: 9.78039ms-2 
34| 1957 mv‡ji 4Vv A‡±vei mv‡eK †mvwf‡qZ BDwbqb me©cÖ_g †h K…wÎg 

DcMÖn †cÖiY K‡i Zvi bvg wK? [CVASU. 11-12] 
 DËi: ¯úyUwbK-1 
35|  g Gi gvb me©v‡cÿv †ekx †Kv_vq? [CVASU. 10-11] 
 DËi: f‚-c„‡ô  

36|  AwfKl©xq Z¡iY g Gi gvb c„w_exi †K›`ª¯’‡j KZ wgUvi/ †m:2? [PSTU. 
14-15; BAU. 02-03, 10-11, CVASU. 15-16] 

 DËi: k~b¨  

37| gnvKl©xq aªæeK G-Gi gvÎv I gvb h_vµ‡g- [PSTU. 11-12; 
SylAU. 12-13; CVASU. 07-08] 

 DËi: L3M-1T-2; 6.67310-11Nm2kg-2 
38| wb‡¤œi †KvbwU gnvKl©xq aªæe‡Ki gvÎv? [PSTU. 18-19] 
 DËi: [M-1L3T-2] 
39|  g Gi gvb †Kv_vq k~b¨ nq? [PSTU. 14-15] 
 DËi: c„w_exi †K‡›`ª 
40|  †Kcjv‡ii mg‡qi m~Î wb‡Pi †KvbwU? [JKKNIU: 19-20] 

 DËi: T2  r3 
41|  m~h© †_‡K c„w_exi Mo ~̀iZ¡ K‡g †M‡j eQ‡ii ˆ`N©¨ Kx n‡e? 

[JKKNIU: 19-20; JUST: 18-19] 
 DËi: K‡g hv‡e  
42|  gnvKl©xq aªæeK G Gi Gg.‡K.Gm-GKK- [BSFMSTU: 19-20] 

 DËi: Nm2kg-2 
43|  gnvKl©xq aªæe‡Ki gvÎv n‡jv- [DU: 16-17; RU-C: 23-24; GST: 

21-22; MBSTU: 17-18; CU-A: 22-23] 
 DËi: [M-1L3T-2] 
44|  gnvKl©xq †ÿÎ cÖve‡j¨i gvÎv †KvbwU?  [CU-A: 20-21] 
 DËi: [LT-2] 
45|  c„w_exi gnvKl©xq †ÿÎ cÖvej¨ m‡e©v”P- [JU-A: 22-23] 
 DËi: †giæ AÂ‡j  
46|  wb‡Pi †KvbwUi c„‡ô gnvKl© cÖvej¨ me‡P‡q †ewk? [JU: 19-20; 

BNMC: 20-21] 
 DËi: e„n¯úwZ 

47| Mv‡Qi GKwU Av‡cj c„w_ex‡K F1 e‡j AvKl©Y Ki‡Q| c„w_ex Av‡cj‡K f2 
e‡j AvKl©Y Ki‡Q| myZivs- [CoU: 19-20] 

 DËi: F2 = F1 
48| g-Gi gvb me©vwaK †Kv_vq? [CU-A: 21-22] 
 DËi: †giæ AÂ‡j|  
49|  AwfKl©R Z¡iY g-Gi †ÿ‡Î wb‡Pi †KvbwU mwVK? [CU-A: 13-14] 
 DËi: g- D”PZvi Dci wbf©ikxj|  
50|  welyexq AÂj n‡Z †giæ AÂ‡ji w`‡K AwfKl©xq Z¡iY- [JU: 18-19] 
 DËi: e„w× cvq  
51| †Kvb e ‘̄‡K welyexq AÂj †_‡K †giæ AÂ‡ji w`‡K wb‡q †M‡j Gi IRb 

Kx nq? [JKKNIU: 19-20] 
 DËi: ev‡o  
52|  KZ Aÿvs‡k g Gi gvb me©v‡cÿv †ewk? [RU: 19-20] 
 DËi: 900 
53| c„w_exi N~Y©b nVvr †_‡g †M‡j †giæ we›`y‡Z †Kvb e¯‘i fi n‡e- [JU: 

18-19; DU: 05-06] 
 DËi: Av‡Mi g‡ZvB|  
54| c„w_exi †K‡› ª̀ AwfKl©R Z¡i‡Yi gvb KZ? [JU-A: 22-23] 
 DËi: k~b¨  
55| cvwK©s Kÿc_- [PUST: 17-18; KU: 19-20] 
 DËi: †Kvb DcMÖn‡K wbw`©ó Kÿc‡_ ’̄vc‡bi Av‡M mvgvwqKfv‡e †h 

Kÿc‡_ †Nviv‡bv nq Zv‡K cvwK©s Kÿc_ e‡j|  
56|  †Kv‡bv e ‘̄i Drc‡ÿcY †eM gyw³‡e‡Mi †P‡q †ewk n‡j e ‘̄wU- [RU: 16-17] 
 DËi: Awae„ËvKvi c‡_ c„w_ex †Q‡o hv‡e 
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UvBc: m~Î/mgxKiY  

 gnvKl© ej, 
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21
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F
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 e„Ëxq MwZ: e„Ë c‡_i MwZ, (†K› ª̀gyLx ej = gnvKl© ej)  
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 AwfKl©R Z¡iY (†h †Kvb MÖn, DcMÖn I bÿ‡Îi Rb¨) 
2R
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 AwfKl©R Z¡i‡Yi mv‡_ Nb‡Z¡i m¤úK©, GR
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 h D”PZvq AwfKl©R Z¡iY, g
R

h2
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hR

R
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2
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 ]Rh,wehen[ 
2

R
[  D”PZvq g = 0] 

 N~Y©b ev Aÿvsk wµqv, 


22 cosRgg  

 * 0  (welye †iLvq) 


22 cosRgg  

 * 090  (†giæ‡Z) gg 


A_©vr, †giæ‡Z N~Y©‡bi cÖfve †bB|  

 gyw³‡eM, G
3

8
R

R

GM2
gR2v

e
  

 K…wÎg DcMÖ‡ni ˆiwLK †eM: 
hR

GM
v


  [AwZ Aí D”PZvq,  

 Rh  1kms9.7gR
R
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v   

 AveZ©b Kvj: 
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)hR(2

v

)hR(2
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 f‚-c„‡ôi Lye wbKU w`‡q †Kvb K…wÎg DcMÖn c„w_ex‡K cÖ`wÿY Ki‡j, 

gR
R

GM
v   Ges 

g

R
2T   

 AveZ©b Kvj I D”PZvi g‡a¨ m¤úK©, R
4

GMT
h

3

1

2











  

 Kvh©Ki m¨v‡UjvB‡Ui w ’̄wZkw³ Ep Ges MwZkw³ Ek n‡j, 
kp

E2E   

Ges †gvUkw³ 
r2

GMm

2

E
EEEE p

kkptot
  

 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1|  AwfKl©R Z¡iY g-Gi mgxKiY nj- [RU. 17-18; SUST. 06-07] 

 DËi: 
2R

GM
g   

2|  c„w_exi NbZ¡ () n‡j- [SAU. 08-09] 

 DËi: 
GR4

g3


 

3|  MÖn msµvšÍ †Kcjv‡ii AveZ©bKv‡ji m~ÎwUi MvwYwZK iƒc wK? [SAU. 
06-07] 

 DËi: T2R3 
4|  †Kvb e ‘̄‡K Amxg ~̀i‡Z¡ miv‡Z †h KvR Ki‡Z n‡e- [CVASU. 06-07] 

 DËi: 
r

GMm
W   

5|  we›`y f‡ii Rb¨ gnvKl©xq wefe †KvbwU? [CU-A: 14-15] 

 DËi: 
r

GM
  

6|  gnvKl©xq cÖvej¨ I gnvKl©xq wef‡ei g‡a¨ m¤úK© n‡jv- [RU: 17-18; 
RU: 16-17; MBSTU: 15-16; BRUR-D: 17-18] 

 DËi: 
dr

dV
E   

7|  c„w_exi Af¨šÍ‡i †Kvb we› ỳ‡Z AwfKl©xq Z¡i‡Yi mgxLiY †KvbwU? [CU-
A: 19-20] 

 DËi: 









R

h
1g'g  

8|  c„w_exi fi M Ges e¨vmva© R n‡j c„w_ex c„‡ô 
G

g
 Gi AbycvZ n‡e- 

[CU-A: 21-22; NSTU: 19-20] 

 DËi: 
2R

M  

9|  v = `ªæwZ, r = e¨vmva©, g = AwfKl©R Z¡iY n‡j wb‡Pi †KvbwU gvÎvnxb? 
[JU: 19-20] 

 DËi:  
rg

v2

 

10| c„w_ex‡Z gyw³‡eM ve; GKwU i‡K‡Ui †e‡M (v) KZ n‡j GKwU Puv‡`i 
g‡Zv AvPiY Ki‡e? [JUST-FBSTA: 19-20] 

 DËi: 
2

v
v e  

 

UvBc: g¨v_  
1| ỳwU e¯‘i ga¨Kvi gnvKl© ej F| hw` Zv‡`i ga¨Kvi ~̀iZ¡ mgvb †i‡L fi 

A‡a©K Kiv nq, Z‡e e‡ji gvb KZ n‡e? [RU-C: 20-21] 

 DËi: 
4

F
 

 Shortcut: cÖ_g e ‘̄i fi‡K m ¸Y I wØZxq e ‘̄i fi‡K n ¸Y Kiv 

n‡j, gnvKl© ej n‡e c~‡e©i m  n ¸Y|  

 GLv‡b, m = 
2

1
 Ges n = 

2

1

 2| 10kg f‡ii ỳwU e‡ji ga¨eZ©x  gnvKl© e‡ji gvb KZ? [CU-A: 20-21] 

 DËi: 6.6710-9N 
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3| c„w_exi e¨vmva© mgvb D”PZv †_‡K cošÍ e ‘̄i MwZ‡eM KZ? [JU-A: 22-23] 
  DËi: 8km/s 

  
R

GM
v2   

  
21

6

2411

2 )ms(
104.6

1061067.6
v 






  

  
1ms67.7907v   

1kms9.7v    
1kms8   

4|  12mg f‡ii GKwU e¯‘ c„w_exi †K‡› ª̀i w`‡K KZ e‡j AvK…ó n‡e?  

 DËi: 117.610-3N 
5| †hLv‡b g = 10ms-2, †mLv‡b GKwU wbw`©ó e¯‘i IRb 22N| g = 5ms-2 

n‡j, H e ‘̄i IRb I fi KZ n‡e? [RU-C: 21-22] 
 DËi: W = 11 N; m = 2.2 kg 
6| †gvU fi AcwiewZ©Z †i‡L c„w_exi e¨vmva© eZ©gvb e¨vmv‡a©i GK-Z…Zxqvsk 

n‡q †M‡j f‚-c„‡ôi AwfKl©R Z¡i‡Yi gvb- [RU-C: 20-21] 
 DËi: eZ©gvb AwfKl©R Z¡i‡Yi bq¸Y n‡e  

 Shortcut: fi AcwiewZ©Z †i‡L c„w_ex e¨vmva© c~‡e©i 
n

1
 ¸Y n‡j 

AwfKl©R Z¡iY n‡e n2 ¸Y|  

 cÖkœg‡Z, 3n
3

1

n

1
  

7| f‚-c„‡ô gva¨vKl©YRwbZ Z¡iY g Gi gvb 9.8ms-2| c„w_exi mgvb AvK…wZi 
wKš‘ c„w_exi wØ¸Y Nb‡Z¡i Aci GKwU MÖ‡n g Gi gvb KZ? [CU: 14-15] 

 DËi: 19.6ms-2 

8| Puv‡`i e¨vmva© c„w_exi e¨vmv‡a©i th
4

1
 Ges fi th

80

1
| f‚c„‡ô AwfKl©R 

Z¡i‡Yi gvb 9.8m/s2 n‡j Puv‡`i c„‡ô AwfKl©R Z¡i‡Yi gvb KZ?  

 DËi: 1.96m/sec2 
 Shortcut: Ab¨ †Kv‡bv MÖ‡ni fi, c„w_exi f‡ii m ¸Y Ges e¨vmva©, 

c„w_exi e¨vmv‡a©i n ¸Y n‡j H MÖ‡ni c„‡ô AwfKl©R Z¡iY,  

e2m
g

n

m
g   

 cÖkœvbymv‡i,  2

e2m
ms96.18.9

5

1
g

4

1
80

1

g 









   

 GLv‡b, 
80

1
m   I 

4

1
n   

9| f‚-c„‡ô †_‡K KZ wgUvi DuPz‡Z AwfKl©R Z¡i‡Yi gvb f‚-c„‡ôi AwfKl©R 

Z¡i‡Yi gv‡bi GK-PZz_©vsk n‡e? c„w_exi e¨vmva© = 6106m [RU-C: 
23-24; RU-C: 21-22] 

 DËi: 6106 

 e¨vL¨v: h D”PZvq AwfKl©R Z¡i‡Yi gvb f‚c„‡ôi Zzjbvq 
n

1
 ¸Y n‡j,  

   R1nh   

 cÖkœg‡Z,  4n
4

1

n

1
  A_©vr,   R14h   

10| c„w_ex‡K 6400km e¨vmv‡a©i GKwU †MvjK ai‡j f‚c„ô †_‡K KZ km 

D”PZvq AwfKl©xq Z¡i‡Yi gvb f‚c„‡ôi AwfKl©xq Z¡i‡Yi gv‡bi 
64

1
 Ask 

n‡e? [RU-C: 22-23] 

 DËi: 4.48104 

 Shortcut:   R1nh   

 A_©vr,    6400164h   GLv‡b,  64n
64

1

n

1
  

11| f‚-c„ô n‡Z KZ DuPz‡Z g Gi gvb f‚c„‡ôi 
8

1
 Ask n‡e? [HSTU: 19-20] 

 DËi: 1.8R 

  Shortcut:   R1nh   

 A_©vr,   R18h  GLv‡b, 8n
8

1

n

1
  R122   

12| gyw³‡e‡Mi KZ¸Y †e‡M †Kvb e¯‘‡K wb‡ÿc Ki‡j Zv K…wÎg DcMÖ‡n 
cwiYZ n‡e? [CU: 18-19] 

 DËi: 0.707 

 e¨vL¨v: c„w_ex‡Z gyw³‡eM,  
R

GM2
V

e
  

  707.0
2

1

R

GM2

R

GM

V

V

e

   
e

V707.0V 
 

 

UvBc: Abycv‡Zi g¨v_ 
1|  c„w_exi  mv‡c‡ÿ  gyw³‡eM vE Ges Puv‡`i mv‡c‡ÿ gyw³‡eM vM n‡j, 

wb‡Pi †KvbwU mwVK? [BRUR: 19-20] 

 DËi: vE > vM 
2|  c„w_exi e¨vmva© 6400 km n‡j c„w_ex c„‡ôi 6400 km DuPz‡Z 'g' Gi 

gvb KZ n‡e? [BRUR: 13-14, 11-12; BU: 12-13; NU: 13-14] 

 DËi: 2.45m/s2 
3|  c„w_exi e¨vmva© R n‡j f‚-c„ô †_‡K KZ D”PZvq g-Gi gvb k~b¨ n‡e? 

[IU: 19-20] 
 DËi: R/2 
4|  c„w_exi mv‡c‡ÿ gyw³‡eM VE Pv‡`i mv‡c‡ÿ gyw³‡eM VM n‡j bx‡Pi 

†Kvb m¤úK©wU mwVK? [IU: 12-13; DU: 11-12] 
 DËi: VE > VM 

5|  †Kcjv‡ii mg‡qi m~Î wb‡Pi †KvbwU? [JKKNIU: 19-20] 

 DËi:  T2  r3 
6|  m~h© †_‡K c„w_exi Mo ~̀iZ¡ K‡g †M‡j eQ‡ii ˆ`N©¨ Kx n‡e? [JKKNIU: 

19-20] 
 DËi: K‡g hv‡e  
7|  c„w_ex‡Z gyw³‡eM Ve; GKwU i‡K‡Ui †eM (V) KZ n‡j GwU Puv‡`i gZ 

AvPiY Ki‡e? [JUST-B: 19-20] 

 DËi: 2/VV
e

  

8|  wb‡Pi †KvbwU c„w_exi f‡ii mwVK m~Î- [MBSTU-A: 19-20] 

 DËi: 
G

gR
M

2
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9|  hw` `~iZ¡ A‡a©K Kiv nq, Zvn‡j Av‡Mi gv‡bi mv‡c‡ÿ gnvKl© ej KZ ¸Y 
n‡e? [MBSTU-B: 19-20] 

 DËi: Pvi¸Y 
10| †Kcjv‡ii AveZ©bKv‡ii m~ÎwU wb¤œiƒcÑ [MBSTU: 17-18; 16-17; 

JnU: 12-13] 
 DËi: T  R3/2 
11| m~‡h©i Pviw`‡K AveZ©biZ g½jMÖ‡ni Kÿc‡_i e¨vmva© c„w_exi Kÿc‡_i 

e¨vmv‡a©i 1.53 ¸Y| c„w_ex‡Z 365 w`‡b GK fPi n‡j g½jMÖ‡n KZ w`‡b 
KZ eQi n‡e? [PSTU-A: 19-20] 

 DËi: 691 
12| c„w_exi †K› ª̀ †_‡K c„w_ex‡K wN‡i N~Y©vqgvb DcMÖ‡ni ~̀iZ¡ wØ¸Y Kiv n‡j 

Zvi MwZ‡eM-[PSTU: 14-15] 
 DËi: 2 ¸Y Kg‡e 
13| R e¨vmv‡a©i c„w_exi c„‡ô AwfKl© wefe V n‡j c„ô n‡Z R D”PZvq 

wef‡ei gvb KZ? [BSMRSTU-H: 19-20] 

 DËi: V/2 
 

¸iæZ¡c~Y© Ask  
gnvKl© I AwfKl©  
UvBc: gnvKl© ej  

1|  `yBwU KYvi g‡a¨ gnvKl© e‡ji gvb †Kgb cwieZ©b n‡e hw` GKwU KYvi 
fi c~‡e©i wØ¸Y, Ab¨ KYvi fi wZb¸Y Kiv nq Ges GKB mv‡_ Zv‡`i 
gv‡Si ~̀iZ¡ wØ¸Y Kiv nq?  

 DËi: c~‡e©i gnvKl© ej, 
2

21

r

mGm
F   

 cwiewZ©Z ej, F5.1
r2

m3m2G

r

'm'Gm
'F

22
21

2

1

21 



  

 

UvBc: K…wÎg DcMÖn  
1|  f‚-c„ô n‡Z 3.596107m D”PZvq GKwU K…wÎg DcMÖn ’̄vcb Kiv n‡jv 

hvi †eM 3.08103ms-1| cÖgvY Ki †h, DcMÖnwU f‚-w¯’i DcMÖn|  

 DËi: )hR(
v

2
T 


  

 
3

73

1008.3

)10596.3106400(14.32
T




  

 = hours24sec389.86370   
 A_©vr, cÖgvY Ki †h, DcMÖnwU f‚-w¯’i DcMÖn|  

 

UvBc: gyw³‡eM  
1|  b~¨bZg KZ †e‡M GKwU e¯‘‡K c„w_ex †_‡K wb‡ÿc Ki‡j e¯‘wU Avi 

c„w_ex‡Z wd‡i Avm‡e bv|  
 DËi: aiv hvK, ve †e‡M e ‘̄wU‡K wb‡ÿc Ki‡Z n‡e|  

 ee v
R

GM2
v   

 
m104.6

kg106kgNm1067.62
6

242211








 

 
13

e ms102.11v   

 

RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi 
1|  AwfKl©xq Z¡i‡Yi gvb c„w_ex c„ô †_‡K c„w_exi e¨v‡mi mgvb D”PZvq 

n‡jv- [NU-Science: 13-14] 
 (K) 1.9m/s2 (L) 1.1m/s2 
 (M) 4.9m/s2 (N) 2.5m/s2 DËi: L 
2|  c„w_exi e¨vmva© eZ©gvb gv‡bi A‡a©K n‡q †M‡j AwfKl©R Z¡iY 'g'-Gi 

gvb KZ n‡e? [NU-Science: 12-13] 
 (K) 6g (L) 2g 
 (M) 4g (N) g/2 DËi: M 
3|  gnvKl©xq cÖvej¨ I wef‡ei m¤úK©- [NU-Science: 11-12] 

 (K) 
dr

dV
E   (L) 

dr

dV
E   

 (M) 
dt

ds
  (N) †Kv‡bvwUB bq  DËi: L 

4|  f‚-c„‡ô GKwU DcMÖ‡ni IRb 100N| hw` c„w_exi e¨vmva© R nq Z‡e 
c„w_exi †K› ª̀ n‡Z KZ `~‡i DcMÖnwUi IRb 25N n‡e? [NU-Science: 

05-06] 
 (K) R/4 (L) R/2 
 (M) R (N) 2R DËi: N 
5|  c„w_exi wØ¸Y fi I wØ¸Y e¨vmva©wewkó GKwU KvíwbK MÖ‡ni AvKl©YRwbZ 

Z¡iY n‡e- [NU-Science: 04-05] 
 (K) 9.8ms-2 (L) 4.9ms-2 
 (M) 19.6ms-2 (M) 39.2ms-2 DËi: L 
6|  P›`ª c„‡ô GKwU mij †`vj‡Ki †`vjb Kvj c„w_ex c„ô †_‡K †ewk n‡e, 

KviY- [NU-Science: 02-03] 
 (K) Puv‡` evZv‡mi evav †bB  
 (L) Puv‡`i e¨vmva© c„w_ex †_‡K Kg  
 (M) Puv‡`i Mo NbZ¡ c„w_exi †_‡K Kg  
 (N) Puv‡`i AwfKl©xq Z¡iY c„w_ex †_‡K Kg  DËi: N 

7|  gnvKl© e‡ji mgxKiYwU n‡”Q 
2r

mM
GF   G‡ÿ‡Î gnvKl© aªæe G-Gi 

GKK gvb †KvbwU?  [NU-Science: 01-02] 
 (K) Nm2/Kg (L) Nm/Kg2 
 (M) Nm2/Kg2 (N) Nm2/N DËi: M 
 

c`v‡_©i MvVwbK ag© 
UvBc: gvÎv/GKK 

 hv Avm‡Z cv‡i:  
 cxo‡bi GKK: Nm-2 ev c¨vm‡Kj     gvÎv: ML-1T-2  

 Bqs Gi ¸YvsK Y Gi gvÎv: [ML-1T-2] 
 ZjUv‡bi gvÎv: [MT-2] 

 mv› ª̀Zv mnM () Gi gvÎv: [ML-1T-1] 
 c„ôUv‡bi gvÎv: [MT-2] 
 mv› ª̀Zv ¸Yvs‡Ki gvÎv mgxKiY: [ML-1T-1] 
 AvqZb ¸Yv‡¼i gvÎv: ML-1T-2 
 c„ô Uv‡bi GKK: Nm-1 
 mv›̀ ªZv ¸Yvs‡Ki GKK: Nsm-2, kgms-1, (1Nsm-2 = 10posie) 
 AvqZb ¸Yv‡¼i GKK: Nm-2 

 msbg¨Zvi GKK: N-1m2 
 gvÎvnxb ivwk: weK…wZ I cqm‡bi AbycvZ 
 c„ôkw³i GKK: Nm-1 

 1.0 c‡qR (Poise) = 0.1 wbDUb. †m‡KÛ/wgUvi2 
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UvBc: w_Iwi 

 mv› ª̀Zv I ZvcgvÎvi g‡a¨ m¤úK© nj- 
T

1
  

 AvšÍtAvYweK ej 2 cÖKvi:  
 * msmw³ ej  
 * AvmÄb ej  
  msmw³ ej: GKB c`v‡_©i wewfbœ AYyi g‡a¨ cvi¯úwiK AvKl©Y ej‡K 

mskw³ ej e‡j|  
 AvmÄb ej: wewfbœ c`v‡_©i AYyi †fZi cvi¯úwiK AvKl©Y ej‡K AvmÄb 

ej e‡j|  
 Kj‡gi wb‡ei Kvwji cÖevn c„ôUv‡bi D`vniY| dvD‡›Ub †cb Kvwji mv›`ªZv 

a‡g©i Dci wfwË K‡i cÖ¯‘Z Kiv nq|  
 c„ôUvb I c„ô kw³:  
 * c„ôUvb: Zi‡ji g‡a¨ †h e‡ji cÖfv‡e Zij c„ô me©`v ms‡KvwPZ n‡q 

me©wb¤œ †ÿÎd‡j Avm‡Z Pvq †mB ej‡K c„ôUvb e‡j| c„ôUvb, 
L

F
T   

 * c„ôUvb: GKK Nm-1, gvÎv [ML-2] 
 c„ôUvb m¤úwK©Z NUbv:  
 * m~P cvwb‡Z fvmv  
 * †Zj †X‡j mgy`ª kvšÍ Kiv  
 * Kc©y‡ii cvwb‡Z bvPvbvwP Kiv  
 * cvwbi Dci †Zj Qwo‡q cov  
 * gvwU mvaviYZ wfRv Ges †e‡j gvwU Kv`v gvwUi †P‡q ï®‹ 
 * cvi` e¨v‡ivwgUv‡ii cvV me mgqB cÖK…Z cv‡Vi †P‡q Kg nq  
 * †Kvb cwi®‹vi KuvP c„‡ô cvwb Qwo‡q c‡o wKš‘ cvi` †dvUvi AvKvi avib 

K‡i|  
 mv› ª̀Zv µg: AvjKvZiv > †Zj > `ya Ges gay > cvwb|  
 mv› ª̀Zv ¸Yvs‡Ki GKK: 1. Nsm-2, 2. kgms-1, (1Nsm-2 = 10posie)  
  msKU ZvcgvÎv: †h ZvcgvÎvq †Kvb GKwU Zi‡ji c„ô Uvb k~b¨ nq, Zv‡K 

msKU ZvcgvÎv e‡j|  
  mv› ª̀Zv mnM: GKK †eM Aeµ‡g GKwU cÖevnxi GKK †ÿÎd‡ji Dci †h 

cwigvY mv› ª̀Zv ej wµqv K‡i, Zv‡K H cwievnxi mv›`ªZv ¸YvsK e‡j|  
 †KŠwkKZv ev †KŠwkKZ¡: †KŠwkK b‡j Zi‡ji DVv bvgv‡K †KŠwkKZv e‡j| 

Gi KviY Zi‡ji c„ôUvb|  

  ¯úk© †KvY m~² †KvY n‡j ( < 900) 
 * Zij I KwV‡bi ga¨eZ©x AvmÄb ej > Zi‡ji mskw³ ej|  
 *  ˆKwkK b‡j Zi‡ji Av‡ivnY nq  

  ¯úk© †KvY ’̄‚j nq ( > 900) 
 * ˆKwkK b‡j Zi‡ji Aebgb N‡U  

 Zij KwVb‡K wfRv‡j (cvwb I KuvP) ¯úk©‡KvY m~²‡KvY nq A_©vr 00 <  
< 900 Ges Zij KwVb‡K bv wfRv‡j (cvi` I KuvP) ¯úk© †KvY ’̄‚j †KvY 
nq A_©vr 900<<1800 

 ¯úk© †Kv‡Yi gvb:  
 ¯úk© †Kv‡Yi me©wb¤œ gvb 00 Ges m‡e©v”P gvb 1800 
 mvaviY cvwb I Kuv‡Pi †fZiKvi ¯úk© †KvY 80 
 weï× cvwb I cwi®‹vi Kuv‡Pi ¯úk© †Kvb cÖvq 00 
 cvi` I Kuv‡Pi †fZiKvi ¯úk© †KvY 1400 
 AvmÄb ej hZ †ekx n‡e ¯úk© †KvY ZZ m~² †KvY n‡e|  
 iƒcv I cvwbi †fZiKvi ¯úk© †KvY 900 
 mskw³ ej hZ †ekx n‡e ¯úk© †KvY ZZ †ekx n‡e|  

 
 cqm‡bi AbycvZ =  
 
 cqm‡bi Abycv‡Zi GKK bvB: Gi gvb 5.01   

 AwaKvsk avZe c`v‡_©i †ÿ‡Î cqm‡bi Abycv‡Zi gvb 0.3 

 Amn fvi/IRb = cxob  †ÿÎdj = PA 
 Amn cxob: Amn e‡ji Rb¨ †h cxob nq ZvB Amn cxob|  
 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1|  gvÎvwenxb ivwk- [IU: 19-20] 
 DËi: weK…wZ  
2|  ¯úk©‡KvY KZ n‡j †Kvb †KŠwkK bj w`‡q Zij c`v_© Dc‡ii w`‡K DV‡e? 

[IU: 16-17] 
 DËi: < 900 
3|  wfbœag©x Avq‡bi g‡a¨ Kzj¤^ AvKl©‡Yi d‡j eÜb m„wó nq- [IU: 15-16] 
 DËi: AvqwbK eÜb  
4|  GKwU Zvi cÖmvi‡Yi d‡j GKK AvqZ‡b K…Z KvR- [IU: 15-16] 

 DËi: 
2

1
 cxobweK…wZ  

5|  Amn cxob- [IU: 14-15] 
 DËi: Amnej  †ÿÎdj  
6|  K…šÍb cxob I K…šÍb weK…wZi AbycvZ‡K ejv nq- [IU: 13-14] 
 DËi: K…šÍb ¸Yv¼  
7|  msKU ZvcgvÎvq Zi‡ji c„ôUv‡bi cwigvY- [IU: 13-14] 
 DËi: 0 
8| ˆZjv³ c`v_©hy³ KuvP I weï× cvwbi ga¨Kvi ¯úk© †Kvb- [IU: 12-13] 
 DËi: cÖvq k~b¨  
9|  †jvnvi w ’̄wZ¯’vcKZv ivev‡ii †P‡q- [IU: 12-13] 
 DËi: †ewk  
10| c‡qR wK‡mi GKK? [IU: 11-12] 
 DËi: mv› ª̀Zv  
11| w¯’wZ¯’vcK K¬vwšÍi Avwe®‹viK n‡jb weÁvbx- [IU: 10-11] 
 DËi: †Kjwfb  
12| GKwU KvP c„‡ôi Dci cvwb Xvj‡j Zv hZUv Qvovq ỳa ZZUv Qvovq bv 

†Kb? [BRUR: 19-20] 
 DËi: mv› ª̀Zv  
13| cwi®‹vi KuvP I weï× cvwbi ga¨Kvi ¯úk© †KvY (cÖvq) KZ? [BRUR: 15-16] 
 DËi: 00 
14| GKwU m¤ú~Y© `„p e ‘̄i AvqZb ¸Yv¼- [BRUR: 15-16] 
 DËi: Amxg  
15| †KvbwU ûK-Gi m~Î- [BRUR: 13-14] 
 DËi: Stress/Strain = Constant  
16| hw` ¯úk© †KvY 900

 Gi †ewk nq, Z‡e Zi‡ji c„ô n‡e- [MBSTU: 19-20] 
 DËi: DËj 
17| KuvP I weï× cvi‡`i †ejvq ¯úk© †Kv‡Y gvb- [MBSTU-A: 19-20; CoU: 09-

10; IU: 11-12] 
 DËi:  cÖvq 1390 
18| cvwbi AYyi ga¨Kvi eÜb‡K e‡j- [MBSTU: 14-15] 
 DËi: wØ‡cvj-wØ‡cvj eÜb  
19| cxo‡bi GKK †KvbwU? [MBSTU: 14-15] 
 DËi: Nm-2 
20| Bqs Gi ¸bv‡¼i gvÎv- [MBSTU: 14-15] 
 DËi: ML-1T-2 
21| †Kvb cÖevnxi m‡e©v”P †eM hv AwZµg Ki‡j kvšÍ cÖevn AkvšÍ cÖev‡n 

cwiYZ nq †mB †eM‡K ejv nq- [RU-C, Feldspar-1: 22-23] 
 DËi: msKU †eM  
22| Sl GK‡K M¨v‡mi Pvc †KvbwU? [RU-C, Neptune-2, Set-1. 21-22] 

 DËi: Pa 
 

cvk¦© weK…wZ  

ˆ`N©¨ weK…wZ 
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23| ¯úk©‡KvY 1200 n‡j ˆKwkK b‡j Zij- [RU. Sinovac, Set-1. 20-21] 
 DËi: wb‡P bvg‡e  
24| ÔcøvRgvÕ c`v‡_©i †Kvb ai‡bi Ae ’̄v? [RU. 18-19] 
 DËi: AvqwbZ  
25| AvqwbK I mg‡hvRx eÜ‡bi Zzjbvq avZe eÜb- [RU. 17-18] 
 DËi: ỳe©j  
26| w¯’wZ¯’vcK mxgv me‡P‡q †ewk- [RU. 17-18] 
 DËi: B¯úv‡Zi|  

27| AvqZb ¸Yv‡¼i wecixZ ivwk‡K e‡j- [RU. 17-18] 
 DËi: msbg¨Zv 
28| ỳBwU wfbœ cÖ ’̄‡”Q‡`i Zv‡ii Bqs-Gi w ’̄wZ¯’vcK ¸YvsK GKB| Zvi ỳBwU- 

[RU. 17-18] 
 DËi: GKB Dcv`v‡bi  
29| cÖevnxi mv› ª̀Zvi gvb Abymv‡i †KvbwU mwVK? [RU. 17-18] 
 DËi: AvjKvZiv > †Zj > ỳa  
30| mv› ª̀Zv wK‡mi mv_ Zzjbxq? [RU. 17-18] 
 DËi: Nl©Y  

31| msKU ZvcgvÎvq Zi‡ji c„ôUvb- [RU. 17-18] 
 DËi:  k~b¨ 
32| †Kvb eÜbwU †ekx kw³kvjx nq? [RU. 16-17] 
 DËi: AvqwbK  

33| c„ôUv‡bi Gm. AvB GKK n‡jv- [RU. 16-17, SUST. 06-07] 
 DËi:  Nm-1 
34| cvi` I Kuv‡Pi ga¨Kvi ¯úk© †KvY KZ n‡e? [RU. 16-17; CoU. 09-10] 
 DËi: 1400 

35| hw` ¯úk© †KvY 900 Gi Kg nq, Z‡e ˆKwkK b‡j Zi‡ji Ae¯’v †Kgb 
n‡e? [RU. 16-17] 

 DËi: Dc‡i DV‡e  

36| †Kvb w ’̄wZ¯’vcK ¸Yv¼wU Zi‡ji Rb¨ cÖ‡hvR¨? [RU. 15-16] 
 DËi: AvqZb ¸Yv¼  

37| wb‡¤œi †Kvb ivwkwUi †Kvb gvÎv ev GKK bvB? [RU. 14-15] 
 DËi: cqm‡bi AbycvZ  
38| cvi` c~Y© cv‡Î Kuv‡Pi ˆKwkK bj Wzev‡j b‡ji Af¨šÍ‡i cvi`- [RU. 10-11] 
 DËi: w ’̄i _vK‡e  

39| Bernoulli Gi m~Î n‡”Q- [RU. 09-10] 
 DËi: c„ô Uv‡bi m~Î  
40| AvqZb weK…wZi GKK- [RU. 08-09] 
 DËi: bvB 
41| e ‘̄i cÖwZ GKK gvÎvq †h cwieZ©b nq Zv‡K e‡j- [RU. 06-07] 
 DËi: weK…wZ  
42| ej cÖ‡q›U †cb †Kvb bxwZ‡Z KvR K‡i? [RU. 06-07; Ku. 09-10] 
 DËi: c„ôUvb  
43| †Kvb a‡g©i Kvi‡Y cvwbi †duvUv †MvjvK…wZ nq? [C. AG. 19-20] 
 DËi: c„ôUvb  
44| e„wó †duvUv †MvjvKvi aviY K‡i? [C.AG. 19-20; SAU. 04-05, HSTU. 14-15] 
 DËi: c„ôUv‡vbi Rb¨  
45| c`v‡_©i AYy¸‡jvi ga¨Kvi AvšÍtAvYweK AvKl©Y e‡ji cvjøvi gvb KZ? 

[BAU. 15-16] 
 DËi: cÖvq 10-9m 
46| cvi` I Kuv‡Pi ga¨Kvi ¯úk© †KvY KZ n‡e? [BAU. 14-15; SAU: 13-14; SylAU: 

17-18] 
 DËi: 1400 
 

47| †Kvb Zi‡ji gy³ Z‡j ev c„‡ô wKQz Pwe© RvZq c`v_© fvmgvb _vK‡j 
Zi‡ji c„ôUvb- [BAU. 06-07] 

 DËi: K‡g  
48| ZvcgvÎv e„w× †c‡j M¨v‡mi mv›`ªZvi Kx cwieZ©b nq? [BAU. 05-06] 
 DËi: mv› ª̀Zv e„w× cvq  
49| mvaviY cvwb I Kuv‡Pi ga¨Kvi ¯úk© †KvY KZ? [BAU. 04-05] 
 DËi: 80 
50| Zi‡ji c„ôUv‡bi Rb¨ †Kvb ej `vqx? [BAU. 04-05] 
 DËi: mskw³ ej  
51| ML-1T-1 GwU Kvi gvÎv mgxKiY? [BAU. 04-05] 
 DËi: mv› ª̀Zvi  
52| mskw³ e‡ji Rb¨ †Kvb Z_¨wU mwVK? [BAU. 03-04] 
 DËi: M¨v‡mi mvaviY Pvc I ZvggvÎvq-G ej cÖvq k~b¨  

53| B¯úv‡Zi Bqs-Gi ¸Yvs‡Ki gvb KZ? [BAU. 03-04] 

 DËi: 21011Nm-2 
54| †Kvb c`v‡_©i fv½‡bi ejmxgv Ab¨¸wji Zzjbvq †ewk? [BAU. 03-04] 
 DËi: †jŠn  
55|  Poise wK‡mi GKK? [BAU. 02-03] 
 DËi: mv› ª̀Zvi GKK  
56| msKU ZvcgvÎvq GKwU Zi‡ji c„ôUvb- [BAU. 02-03; SAUL 10-11] 
 DËi: k~b¨ n‡e  

57| M¨v‡mi mv› ª̀Zv ZvcgvÎvi mv‡_ Kx fv‡e cwiewZ©Z nq? [SAU: 17-18; 
SylAU: 15-16; CVASU. 15-16] 

 DËi: Tn   
58| †Kvb KwVb c`v‡_©i cqm‡bi AbycvZ- [SAU. 17-18] 
 DËi: -1 n‡Z +0.5 Gi g‡a¨  
59| c„ôUv‡bi gvÎv mgxKiY †KvbwU? [SAU. 17-18, CU. 15-16] 
 DËi: MT-2 
60| w¯’wZ¯’vcKZvi û‡Ki m~Î KZ mv‡j cÖKvwkZ nq? [SAU. 15-16] 
 DËi: 1678 
61| w¯’wZ¯’vcK mxgvi g‡a¨ e ‘̄i ˆ`N©¨ cxob I ˆ`N©¨ weK…wZi aªæe msL¨v‡K 

e‡j- [SAU. 2009-10] 
 DËi: Bqs ¸YvsK  
62| †KvbwU mwVK bq? [SAU. 09-10; SylAU: 18-19] 

 DËi: mv› ª̀ZvsK = ML-1T-2 
63| †Kvb c`v_© M¨vmwq Ae ’̄v n‡Z Zij Ae ’̄vq DbœxZ n‡j- [SAU. 07-08] 
 DËi: c`v_©wU Zvc cwiZ¨vM K‡i  
64| KuvP I cvi‡`i ga¨Kvi ¯úk©‡Kvb †KvbwU? [SAU. 07-08] 
 DËi: ’̄‚j‡Kvb  
65| e ‘̄i †h a‡g©i Rb¨ Møv‡mi Mv‡q cvwbi †dvUv †j‡M _v‡K Zv n‡jv- [SAU. 07-08] 
 DËi: AvmÄb  
66|  avZe c`v‡_©i †ÿ‡Î cqm‡bi AbycvZ KZ? [SAU. 07-08] 
 DËi: 0.3 

67| †cUv †jvnvi Bqs ¸bv¼ ỳpZvi ¸Yv‡¼i- [SylAU: 13-14] 
 DËi: 2.5 ¸Y  
68| †h †Kvb c`v‡_©i Zij Ae ’̄vi ZvcgvÎv KwVb Ae ’̄vi †P‡q- [SylAU: 11-12] 
 DËi: †ekx  
69| ¯úk© †KvY 900 Gi Kg n‡j Zi‡ji c„ô n‡e- [SylAU. 10-11] 
 DËi: AeZj  
70| c~Y© `„p e ‘̄ wnmv‡e aiv nq †KvbwU‡K? [SylAU: 09-10] 
 DËi: B¯úvZ  
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71| wb‡Pi †Kvb c`v_©‡K Zvc w`‡j ZvcgvÎv e„w× cv‡e bv- [SylAU. 07-08] 
 DËi: cwjw_b  

72| wb‡Pi †KvbwUi Bqs Gi ¸YvsK me©vwaK- [SylAU: 07-08] 
 DËi: B¯úvZ  
73| c„óUvb Gi GKK nj- [CVASU: 10-11] 
 DËi: N/m 
74| Bqs ¸Yv¼ Gi GKK- [CVASU: 10-11] 
 DËi: N/m2 
75| cvwb‡Z wWUvi‡R›U †gkv‡bv n‡j cvwbi c„ôUvb- [PSTU: 18-19] 
 DËi: n«vm cvq  
76| KuvP I weï× cvwi †ejvq ¯úk© †Kv‡Yi gvb KZ? [PSTU: 17-18] 
 DËi: 00 
77|  †h me e ‘̄ n‡Z cÖhy³ ej AcmviY Ki‡j G‡`i weK…Z Ae¯’vi cwieZ©b 

nq bv Zv‡`i wK e¯‘ e‡j?  
 DËi: bgbxq e ‘̄|  
78| K…šÍb weK…wZ n‡j, e ‘̄i- [RU: 17-18] 
 DËi: ˆ`N©¨ I †ÿÎdj GKB _v‡K 
79| w¯’wZ¯’vcK mxgvi g‡a¨ AvKvi coxb I AvKvi weK…wZi AbycvZ n‡”Q- 

[RU: 17-18] 
 DËi: „̀pZvi ¸Yv¼  

80| wb‡Pi †KvbwU Pv‡ci gvÎv? [JU: 19-20] 
 DËi: [ML-1T-2] 
81| w ’̄wZ¯’vcK ¸Yv‡¼i gvÎv Kx? [DU: 20-21] 
 A_ev, Bqs-Gi ¸Yv¼ Gi gvÎv n‡”Q- [CU-A: 16-17; NSTU: 18-19] 
 DËi: ML-1T-2 
82| w¯’wZ¯’vcK mxgv me‡P‡q †ewk- [RU: 17-18] 
 DËi: B¯úv‡Zi  
83| AvqZb ¸Yv‡¼i wecixZ ivwk‡K e‡j- [RU: 17-18; CoU: 09-10] 
 DËi: msbg¨Zv  
84| GKwU Zv‡ii e¨vmva© wØ¸Y n‡j Gi Bqs-Gi ¸Yv‡¼i gvb KZ n‡e?  

 DËi: AcwiewZ©Z _vK‡e           [HSTU: 19-20] 
  

UvBc: m~Î/mgxKiY 

 cxob = 
L

Y
r

mg

A

F
2

l





ÿÎdj† 

ej
[m f‡ii e ‘̄‡K Szwj‡q w`‡j] 

 Amn cxob = 
ÿÎdj‡

IRb) (Amn ej Amn
 

 Amn fvi = Amn fi  AwfKl©R Z¡iY  

 weK…wZ = 
Avw`

cwieZb
= 

Avw`

ˆ`N¨ 
= 

L

l
[‰`N©¨ weK…wZ]  

 = 
ÿÎdj† Avw`

e„w`&a ÿÎdj† 
= 

A

a
[†ÿÎdj ev K…šÍb weK…wZ] 

 = 
AvqZb Avw`

e„w`&a AvqZb 
= 

V

v
[AvqZb weK…wZ] 

 ;
r

mgL

A

FL

L/

A/F
Y

2 
  cÖhy³ ej 

L
.A.YF

l
 ; 

 `„pZvi ¸YvsK, ;
A

F


 AvqZb ¸YvsK, ;

Av

FV
k    

 msbg¨Zv, 
k

1
B   

 cqm‡bi AbycvZ; 
weKwZ ‰`N¨

weKwZ cvk
  

 
L/

R/

l

r
 = 

L/

D/d

l
, ),

2

1
1(    

 avZe c`v‡_©i †ÿ‡Î 
2

1
0   

 GKK AvqZ‡b mwÂZ kw³ = 
2

1
 cxob  weK…wZ = 

Y2

2(cxob)
 

 = Y
2

1
(weK…wZ)2 

 K…ZKvR ev wefe kw³ = 
L2

YA

L

YA

2

1
F

2

1 2l
l

l
l   

 
2211

rhrh;
cos2

ghr
T 




  

 *  00 900  Av‡ivnb; [Av‡ivnb n‡j h(+) ev] 

 * = 900 n‡j Av‡ivnb n‡e bv, AebgbI n‡e bv|  

 
L2

F
T   (cvwbi †ÿ‡Î) 

 
L4

F
T  [mvev‡bi †ÿ‡Î] 

 ;
9

g)(r2
v

2




 ,

dx

dv
AF,vr6F   

 T)RNr(4ATW 22   
 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1| GKK AvqZ‡b w ’̄wZkw³i mgxKiY- [BU: 14-15] 

 DËi: 
2

1
E  cxob  weK…wZ  

2|  cqZ‡bi AbycvZ cÖKvk Kiv nq? [BRUR: 12-13] 

 DËi: 
lr

rL




  

 

 UvBc: g¨v_ 
1|  210-4m2 cÖ¯’‡”Q‡`i †ÿÎdj wewkó GKwU B¯úv‡Zi Zv‡i KZ ej 

cÖ‡qvM Ki‡j Gi ˆ`N©¨ wØ¸Y n‡e? (Y = 21011Nm-2) [JUST-C: 19-20] 

 DËi: 4107N 

2|  cÖwZwU 110-4m e¨vmv‡a©i 100000 wU Wªc wgwjZ n‡q GKwU eo Wª‡c 
cwiYZ n‡jv| eo Wª‡ci e¨vmva© †KvbwU? [BRUR: 13-14] 

 DËi: 110-2m 

 e¨vL¨v: 243 63 1011010rnR    

3|  50kg f‡ii GKRb evjK Lvwj cv‡q `uvwo‡q Av‡Q| Zvi cv‡qi cvZvi 
†ÿÎdj 200cm2 n‡j evjK KZ…©K f‚wgi Dci Pvc KZ? [JU: 19-20] 

 DËi: 24.5 kPa 
 e¨vL¨v: Avgiv Rvwb,  

A

F
P 

A

mg
  

GLv‡b,  
fi, m = 50 kg 
cv‡qi cvZvi †ÿÎdj,  
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Pa
10200

8.950
4


  

Pa24500
kPa45.24  

A = 200 cm2= 20010-4m2 
f‚wgi Dci Pvc, P = ?  

4|  GKwU e ‘̄i ˆ`N©¨ weK…wZ 1510-5 Ges cxob 30106 Nm-2| e¯‘wUi 
Bqs-Gi ¸Yv¼- [CU-A: 22-23] 

 DËi: 21011 Nm-2 
 e¨vL¨v: Avgiv Rvwb,  

Bqs Gi ¸Yv¼, Y = 
weKwZ

cxob
 

2

5

6

Nm
1015

1030 




  

= 211 Nm102   

GLv‡b,  

weK…wZ = 1510-5 

cxob = 30106 Nm-2 
Bqs Gi ¸Yv¼, Y = ?  

5| GKwU Zv‡ii Dcv`v‡bi Bqs Gi ¸Yv¼ 21011 Nm-2| ZviwUi ˆ`N©¨ 
25% e„w× Ki‡Z cÖhy³ cxob KZ?  [CU-A: 10-11] 

 DËi: 51010 Nm-2 
 e¨vL¨v: Avgiv Rvwb,  

Bqs ¸Yv¼, 
lA

FL
Y   

 cxob, 
L

Y

A

F l


L100

L25.0102 11 
 210 Nm105   

6| GKwU Zv‡ii Dcv`v‡bi Bqs Gi ¸Yv¼ 21011Nm-2| ZviwUi ˆ`N©¨ 
15% e„w× Ki‡Z cÖhy³ cxob KZ? [MBSTU: 17-18; RU: 14-15] 

 DËi: 31010Nm-2 

 e¨vL¨v: Avgiv Rvwb,  

Bqs ¸Yv¼, 
lA

FL
Y   

 cxob, 
L

Y

A

F l
  

L100

L15102 11 
  

210 Nm103   

GLv‡b,  

Bqs Gi ¸Yv¼, Y= 21011Nm-2 
awi, Avw` ˆ`N©¨, L 
ˆ`N©¨ e„w×, l = L Gi 15% 

L
100

15
  

7| Y = 2.01011Nm-2 ¸Yv¼ wewkó c`v‡_©i GKwU Zv‡ii ˆ`N©¨ w¯’wZ¯’vcK 
mxgvi g‡a¨ 5% evov‡j m„ó cxob- [RU-C: 20-21] 

 DËi: 1.01010 Nm-2 
 e¨vL¨v: Avgiv Rvwb,  

Bqs ¸Yv¼, 
lA

FL
Y   

 cxob, 
L

Y

A

F l
  

L100

L5102 11 
  

210 Nm101   

GLv‡b,  

Bqs Gi ¸Yv¼, Y= 21011Nm-2 
awi, Avw` ˆ`N©¨, L 
ˆ`N©¨ e„w×, l = L Gi 15% 

L
100

5
  

cxob, ?
A

F
  

8| 1cm2 cÖ¯’‡”Q` wewkó Zvgvi Zvi‡K †U‡b wØ¸Y j¤^v Ki‡Z KZ e‡ji 

cÖ‡qvRb n‡e? [Y = 21011N/m2] 

 DËi: 2107N 
 

 e¨vL¨v: Avgiv Rvwb,  

Bqs ¸Yv¼, 
lA

FL
Y   

 
L

YA
F

l


L

L101102 411 




N102 7  

9| 200cm j¤̂v I 1mm2 cÖ¯’‡”Q‡`i †ÿÎdj wewkó GKwU B¯úvZ Zv‡ii 
ˆ`N©¨ 1.0 mm e„w× Ki‡Z cÖ‡qvRbxq Kv‡Ri cwigvY KZ? [B¯úv‡Zi Bqs 

Gi ¸Yv¼ = 21011N/m2] [RU: 14-15; 16-17] 
 DËi: 0.05J 
 e¨vL¨v: Avgiv Rvwb,  

2L

YA
W

2l
  

22

)101(101102 23611








 

J05.0  

GLv‡b,  

Avw` ˆ`N©¨, L = 200 cm = 2m 
cÖ ’̄‡”Q‡`i †ÿÎdj,  

A = 1mm2=110-6m2 
ˆ`N©¨ e„w×, l = 1mm = 110-3m 

Bqs Gi ¸Yv¼, Y = 21011N/m2 
KvR, W = ?  

 

UvBc: Abycv‡Zi g¨v_ 
1| M¨v‡mi †ÿ‡Î mv› ª̀Zv ¸YvsK  ZvcgvÎv T Gi mv‡_ wb¤œiƒ‡c ev‡o- 

[BU: 11-12] 

 DËi: T  
2|  Zi‡ji †ÿ‡Î mv› ª̀Zv mn‡Mi mv‡_ ZvcgvÎvi m¤úK©- [BRUR: 19-20] 

 DËi: 
T

1


 
 

¸iæZ¡c~Y© Ask  
c`v‡_©i MvVwbK ag©  

UvBc: cxob, weK…wZ I cqm‡bi AbycvZ  
1|  3107Nm-2 AvqZb cxo‡b GKwU c`v‡_©i AvqZb weK…wZ 1.510-4 

n‡j, c`v_©wUi AvqZ‡bi w ’̄wZ¯’vcK ¸Yv¼ KZ?  

 DËi: 211

4

7

Nm102
105.1

103
K 









weK„wZ

cxob
  

UvBc: Bqs-Gi ¸Yv¼  

1|  GKwU Zv‡ii Dcv`v‡bi Bqs Gi ¸Yv¼ 211Nm102   Ges ZviwUi 
e¨vm 0.4mm| ZviwUi ˆ`N©¨ 25% e„w× Ki‡Z KZ ej cÖ‡qvRb?  

 DËi: 
L

lrY

L

YAl
F

2
  

 = 
L

L25.0)102.0(14.3102 2311  

 

 = N108.62N2.6283 2  

UvBc: c„ôUvb  
1|  30mm e¨v‡mi GKwU †MvjvKvi mvevb ey`ey` Af¨šÍixY AwZwi³ Pvc 

wbY©q Ki| mvevb cvwbi c„ôUvb 2510-3Nm1 

 e¨vL¨v: P = 
2

2

3

Nm67.6

2

103

10254

r

T4 
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RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi  
1|  GKB c`v‡_©i wewfbœ AYyi g‡a¨ cvi¯úwiK AvKl©Y ej‡K e‡jÑ [NU-

Science: 12-13] 
 (K) msmw³ ej  (L) AmÄb ej  
 (M) c„ôUvb  (N) †KvbwUB bq  DËi: K 
2|  w¯’wZ¯’vcK mxgvi g‡a¨ e ‘̄i e¨eZ©b cxob I e¨eZ©b weK…wZi AbycvZ 

GKwU aªæe msL¨v| GB aªæe msL¨v‡K e‡j e ‘̄i Dcv`v‡bi- [NU-
Science: 12-13] 

 (K) Bqs ¸Yv¼  (L) „̀pZvi ¸Yv¼  
 (M) AvqZb ¸Yv¼  (N) cuqm‡bi ¸Yv¼  DËi: L 
3|  mv› ª̀Zv mn‡Mi gvÎv KZ? [NU-Science: 11-12] 
 (K) [ML-2T-2] (L) [M-1L-1T1] 
 (M) [ML-1T-2] (N) [ML-1T-1] DËi: N 
4|  ZvcgvÎv evov‡j Zi‡ji c„ôUvb- [NU-Science: 08-09] 
 (K) e„w× cvq  (L) n«vm cvq  
 (M) AcwiewZ©Z _v‡K  (N) k~b¨ nq  DËi: L 
5|  KuvP I cvi‡`i ga¨Kvi ¯úk© †KvY- [NU-Science: 06-07] 
 (K) 00 (L) m~²‡KvY  
 (M) ’̄‚j‡KvY  (N) mg‡KvY  DËi: L 
6|  ZvcgvÎv e„w× †c‡j M¨v‡mi mv› ª̀Zv¼- [NU-Science: 06-07] 
 (K) K‡g hvq  (L) †e‡o hvq  
 (M) cwieZ©‡bi aib †evSv hvq bv (N) cwieZ©b nq bv  DËi: L 

7|  cxo‡bi gvÎv mgxKiY nj- [NU-Science: 05-06] 
 (K) [ML-1T-1] (L) [ML-2T-1] 
 (M) [ML2T2] (N) [ML-1T-2] DËi: L 
 

ch©ve„wËK MwZ 
UvBc: gvÎv/GKK 

 c~e©eZ©x cÖkœmg~n: w¯úªs aªæe‡Ki gvÎv (C 22-23, B) 
 hv Avm‡Z cv‡i:  
  K¤úv‡¼i GKK: Hz, Cycle s-1 
  K¤úv‡¼i gvÎv: [T-1] 
  w¯úªs aªæe‡Ki gvÎv: [MT-2] 
 

UvBc: w_Iwi 
 ch©ve„wË 2 cÖKvi| h_v-  

(1) ¯’vwbK ch©ve„wË  (2) KvwjK ch©ve„wË  
  D`vniY:  
 Nwoi KuvUvi MwZ  
 m~‡h©i Pviw`‡K MÖn¸‡jvi MwZ  
 Djø¤^ w¯úªs Gi MwZ  
 Zi‡½i Dcwi ’̄ †Kv‡bv KYvi MwZ  
 ùwU‡Ki gvSLv‡b cigvYy ch©vµg  
 avb †ÿ‡Z †XD‡qi MwZ  
 FZz cwieZ©b  
 ‡Rvqvi fvUv  
 nvU©-weU  
 mij †`vj‡Ki MwZ  
 kv‡U©i †Wviv  
 B‡jKwUªK †cvj  

 

 ¯ú›`b MwZ ev †`vjb MwZ: ch©ve„Ë MwZ m¤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 Zvi MwZ‡K ¯ú›`b MwZ ev †`vjY MwZ e‡j| 

 mij Qw›`Z ¯ú›`‡bi †ÿ‡Î Z¡iY a I miY x- Gi g‡a¨ m¤úK© n‡jv, 
xa   

 ev, xka   
 D`v:  

 Kg we¯Ív‡i )4(   mij †`vj‡Ki MwZ 

 w¯úªs-Gi Dj¤̂ K¤úb- Nwoi e¨vjvÝ Pµ  
 K¤úgvb myi kjvKvi MwZ- wMUv‡ii K¤úgvb Zv‡ii MwZ  
 cvwb‡Z m„ó Zi‡½i †ÿ‡Î cvwb KYvi MwZ 

 
 mij Qw›`Z ¯ú›`‡bi ˆewkó¨:  

 Gi MwZ ch©vq MwZ|  
 GwU GKwU ¯ú›`b MwZ|  
 wbw`©ó mgq cici Gi MwZ wecixZgyLx nq|  
 mij‰iwLK MwZ|  

 
 mij †`vj‡Ki m~Îvejx:  
 2q m~Î: ‰`‡N©¨i m~Î: we¯Ívi 40-Gi g‡a¨ _vK‡j †Kv‡bv wbw`©ó ¯’v‡b mij 

†`vj‡Ki †`vjbKvj Zvi Kvh©Kix ˆ`‡N©¨i eM©g~‡ji mgvbycvwZK, 

LT   
 3q m~Î: Z¡i‡Yi m~Î: we Í̄vi 40-Gi g‡a¨ _vK‡j wbw`©ó ˆ`N©¨ wewkó †Kv‡bv 

mij †`vj‡Ki †`vjbKvj H ¯’v‡bi AwfKl©R Z¡i‡Yi eM©g~‡ji 

e¨¯ÍvbycvwZK, 
g

1
T   

 †`vj‡Ki e¨envi:  
 AwfKl©R Z¡iY g-Gi gvb wbY©q|  
 cvnv‡oi D”PZv wbY©q|  
 mgq wbY©q|  
 
 mgq wbY©q:  
 kxZKv‡j Nwoi †`vjbKvj K‡g hvq I Nwo ª̀æZ P‡j|  
 MÖx®§Kv‡j Nwoi †`vjbKvj †e‡o hvq I Nwo ax‡i P‡j|  
 †giæAÂ‡j Nwo welyexq AÂ‡ji †P‡q `ªæZ P‡j|  
 
 mij †`vj‡Ki †`vjbKvj: †`vjbKvj evo‡e †hLv‡b g-Gi gvb Kg‡e-  
 †`vjKwU Lwb‡Z ev cvnv‡oi Dci wb‡j|  
 †`vjK P› ª̀ c„‡ô wb‡j|  
 mgZ¡i‡Y wjdU wb‡P Pj‡j (wµqvkxj Z¡iY g-a)|  
 †`vjKwU cvi` Øviv Aa©c~Y© Ki‡i|  
 MÖx®§Kv‡j|  
 Kvh©Kix ˆ`N©¨ evov‡j|  
 ‡`vjK †giæ AÂj †_‡K welye AÂ‡j wb‡j|  
 ZvcgvÎv e„w× †c‡j (avZz Øviv wbwg©Z †Mvj‡Ki †ÿ‡Î)  
 
 †`vjbKvj Kg‡e:  
 kxZKv‡j ev ZvcgvÎv Kg‡j  †`vjKwcÐ avZz Øviv wbwg©Z n‡j)|  
 Kvh©Kix ˆ`N©¨ Kgv‡j|  
 †`vjK welye AÂj †_‡K †giæ AÂ‡j wb‡j|  
 mgZ¡i‡Y wjdU Dc‡i DV‰j (wµqvkxj Z¡iY g+a)|  
 
 †`vjbKvj Amxg n‡e:  
 †`vjK‡K N~Y„vqgvb µwÎg DcMÖ‡ni g‡a¨ wb‡j|  
 †`vjK‡K c„w_exi †K‡›`ª wb‡j|  
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  †`vjbKvj AcwiewZ©Z _vK‡e:  
 †`vjK mg‡e‡M PjšÍ wjd‡U wb‡j|  
 †`vjK duvcv bv n‡q wb‡iU n‡j|  
 duvc †`vjKwcÐ cvi` Øviv c~Y© Ki‡j|  
 mxmvi †`vjKwc‡Ði cwie‡Z© wcZ‡ji †`vjKwcÐ wb‡j|  
 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1|  wb‡Pi †KvbwU w¯úªs aªæe‡Ki GKK? [CU. Shift6-2. 22-23] 
 DËi: [MT-2] 
2|  GKwU mij †`vj‡K c„w_exi †K‡› ª̀ wb‡q †M‡j †`vjbKvj- [RU-C, 

Juptuiar-1, Set-1, 2021-22; RU. 14-15] 
 DËi: Amxg n‡e|  
3|  GKwU mij‡`vj‡Ki †`vj‡bi mgq wK N‡U? [RU. Uranus-1, Set-1. 

21-22] 
 DËi: w ’̄wZkw³ Kg‡j MwZkw³ ev‡o  
4|  GKwU w¯úªs-eøK wm‡÷g mij Qw›`Z MwZ‡Z ¯úw›`Z nq| hw` eøKwUi fi I 

we¯Ívi wØ¸Y Kiv nq, Z‡e Gi m‡e©v”P MwZ KZ¸Y cwiewZ©Z nq? [RU-
C, Shift-4, Set-1 (Venus-1), 21-22] 

 DËi: 2  
5|  †KŠwYK we¯Ívi 40 Gi †ewk bv n‡j Ges Kvh©Ki ˆ`N©¨ AcwiewZ©Z _vK‡j 

†`vjbKvj †`vj‡Ki e‡ei AvKvi, Dcv`vb I f‡ii Ici wbf©i K‡i bv 
GUv- [RU. Moderna, Set-2. 20-21] 

 DËi: †KvbwUB bq  
6|  mij †`vj‡Ki †ÿ‡Î mvg¨ Ae ’̄v‡b- [RU-C, Set-1. 19-20] 
 DËi: w ’̄wZkw³ k~b¨  
7|  K¤úv¼ (f) I ch©vqKvj (T) Gi m¤úK© †KvbwU? [RU. 17-18] 

 DËi: 
T

1
f   

8|  GKwU mij †`vj‡Ki †`vjKwc‡Ûi m‡e©v”P Z¡iY nq †Kvb we› ỳ‡Z? [RU. 
17-18] 

 DËi: m‡e©v”P we Í̄vi we› ỳ‡Z  
9|  †Kvb †`vjK Nwo‡K †Kvb Lwb‡Z wb‡q †M‡j wK NU‡e? [RU. 16-17] 
 DËi: mgq nviv‡e  
10| msKzwPZ Ae ’̄vq w¯úªs Gi †fZi †Kvb kw³ mwÂZ _v‡K? [JU: 21-22] 
 DËi: w ’̄wZkw³ 
11| mij †`vjK MwZi †ÿ‡Î e‡ji ˆewkó¨- [RU. 15-16] 
 DËi: ej me©`v GKwU wbw`©ó we›`y AwfgyLx  
12| GKwU mij †`vj‡K wjd‡U mgZ¡i‡Y Dc‡i DVv‡bv n‡j †`vjbKvj- [RU. 

09-10] 
 DËi: n«vm cvq  
13| mij Qw›`Z MwZi ˆewkó¨ bq †KvbwU? [RU. 09-10] 
 DËi: †KŠwYK MwZ  
14| †KvbwU‡Z mij †`vjK e¨eüZ nq bv? [RU. 06-07] 
 DËi: kw³ cwigvc  
15| mij Qw›`Z MwZ‡Z ¯ú›`biZ `ywU KYvi miY- x1 = Asint Ges x2 = 

Acost, †h †Kvb mg‡q G‡`i g‡a¨ `kv cv_©K¨ KZ n‡e?  
 DËi: /2 
16| mij †`vj MwZ m¤úbœ †Kvb e¯‘i m‡e©v”P MwZkw³i mgxKiY-  

 DËi: 
22

maxk
Am

2

1
)E(   

17| mij Qw›`Z MwZm¤úbœ KYvi MwZc‡_i mvg¨e ’̄vq...  
 DËi: †eM me©vwaK, miY me©wb¤œ  
 
 

18| c„w_exi e¨vm eivei myo‡½i g‡a¨ e¯‘i MwZ- [JU: 21-22] 
 DËi: ¯ú›`b, mij‰iwLK, ch©ve„Ë 
19|  †KvbwU RwUj MwZi D`vniY? [JU: 14-15] 
 DËi: c„w_exi MwZ  
20| mij Qw›`Z ¯ú›`‡b †Kvb KYvi Z¡iY mvg¨e ’̄v †_‡K Gi mi‡Yi: [JU-

A: 22-23] 
 DËi: mgvbycvwZK  
21| mij †`vjb MwZm¤úbœ †Kvb KYvi Z¡iY- [CU-A: 14-15] 
 DËi: a = -2x 
22| cÖZ¨qbx ej I mi‡Yi †jLwPÎwU GKwU g~jwe›`yMvgx mij‡iLv hvi bwZ 

nj- [JU: 21-22] 
 DËi: m2 
23| ̀ kv cv_©K¨ I c_ cv_©‡K¨i m¤úK© †KvbwU? [CU-A: 20-21] 

 DËi:  x
2




  

24| GKwU w¯úªs‡qi GKK ˆ`N©¨ cwigvY cÖmvi‡Y w¯úªs †h ej cÖ‡qvM K‡i Zv‡K 
Kx e‡j?  

 DËi: w¯úªs aªæeK|  
25| w¯úªs aªæe‡Ki gvÎv †KvbwU? [JU: 21-22] 
 DËi: [MT-2] 
 

UvBc: m~Î/mgxKiY  
 mij Qw›`Z ¯ú›`b m¤úbœ e¯‘KYvi K‡qKwU ivwkgvjv:  

* miY, tsinAx       * ‡eM, 22 xAv   

* Z¡iY, xa 2          * m‡e©v”P MwZkw³, 2
maxk aE   

* ‡gvU kw³, 2aE   
 
 
 
 
 
  we¯Ív‡ii cÖvšÍ      mvg¨ve¯’vb      we¯Ív‡ii cÖvšÍ  
a = maximum   a = O  
x = maximum   x = O 
v = O   v= maximum  
Ek = O             Ek= maximum 
Ep = maximum  Ep = O 

 
 mij †`vjb MwZi e¨eKjbxq mgxKiY:  

 Ox
dt

xd 2

2

2

  

 mij †`vjb MwZi e¨veKjbxq mgxKi‡Yi mgvavb,  
 )t(sinAx    
 w¯úªs Gi Dj¤̂ w`‡K K¤úv¼,  

  ;
g

a
2T   Abyf~wgK w`‡K ¯ú›`b  

  
x

m
2T   

 * AXmax        * AVmax    * 2
max A   
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 mij †`vjb MwZ msµvšÍ K‡qKwU ivwk:  

1) ch©vqKvj, 
k

m
2T   

2) K¤úv¼ 
m

k

2

1
f


  

3) ‡KŠwbK K¤úv¼, 
m

k
  

4) `kv:  0  n‡j, tsinAx   

5) w¯’wZkw³: )t(sinAm
2

1
.E.P 222    

6) MwZkw³ )t(cosKA
2

1
)xA(m

2

1
.K.E 22222    

7) ‡gvU hvwš¿K kw³, 2KA
2

1
E   

8) 
w

2
T


  ev, f2

T

2



   

 

  ch©vqe„Ë MwZm¤úbœ KYvi mgxKiY:  
 * tsinAx  , mi‡Yi mgxKi‡Y sin Av‡Q ZvB miY-mgq sin 

m`„g|  
 * tcosAv  , †e‡Mi mgxKi‡Y cos Av‡Q ZvB †eM-mgq 

cos m`„k|  

 * tsinAa 2  , Z¡i‡Yi mgxKi‡Y sin)( Av‡Q ZvB Z¡iY-

mgq FYvZ¥K sin m`„k|  
 

 mgxKiYxK †jLwPÎ:  
welq †jLwP‡Îi aib 

miY-mgq †jLwPÎ sin m „̀k 

†eM-mgq †jLwPÎ cos m „̀k 
Z¡iY-mgq †jLwPÎ FYvZ¥K sin m „̀k 

L-T2 †jLwPÎ g~jwe›`yMvgx GKwU mij‡iLv 

g-T2 †jLwPÎ AvqZvKvi Awae„Ë 

g

1
T2  †jLwPÎ g~jwe›`yMvgx GKwU mij‡iLv 

 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1|  L Kvh©Kix ‰`‡N©¨i GKwU mij †`vj‡Ki †`vjbKvj I †KŠwYK K¤úsK 

h_vµ‡g †KvbwU? [GST-A: 2021-2022]  

 Ans: ����/�, ��/� 

 e¨vL¨v: �� = ��	 
�

�
=

�

�
 ∴ � = �

�

�
= �

�

�
  

 Avevi, � =
��

�
= 2��

�

�
= 2��

�

�
  

2| GKwU ‡m‡KÛ †`vj‡Ki K¤úv¼ - [MBSTU-A: 2019-20]  

 Ans: 0.5 Hz  

 e¨vL¨v: K¤úv¼, � =
�

�
=

�

�
= 0.5	�� 

3| � = ����(�� + �) mgxKiY Abymv‡i x Gi †Kvb gv‡bi Rb¨ Z¡i‡Yi 
gvb me©wb¤œ n‡e? [MBSTU-B: 2019-20]  

 Ans: � = �  
 e¨vL¨v: � = −���; � = 0 n‡j 0a

min
  

4|  mij Qw›`Z m¤úbœ KYvi m‡e©v”P Z¡iY KZ? [MBSTU-C: 2019-20]  

 Ans:	� = ��� 
 e¨vL¨v: � = ���; hLb miY m‡e©v”P nq ZLb Z¡iY m‡e©v”P|  

 

UvBc: g¨v_ 

1|  0x150
dt

xd
6

2

2

  Zi‡½i †KŠwYK K¤úv¼ KZ? [DU: 21-22] 

 DËi: 5  

 e¨vL¨v: x Gi mnM/
2

2

dt

xd
mnM| 

2| 0x27
dt

xd
3

2

2

  mgxKiYwU GKwU mij Qw›`Z ¯ú›`b eY©bv K‡i| GB 

¯ú›`‡bi †KŠwYK K¤úv¼ KZ? [DU: 15-16] 
 DËi: 3 rad/s 

3| 0x48
dt

xd
3

2

2

  mgxKiY Øviv ewY©Z mij †`vjb MwZi †KŠwYK 

K¤úv¼ KZ? [CoU: 19-20] 

4| 0x16
dt

xd
4

2

2

  mgxKiYwU GKwU mij Qw›`Z ¯ú›`b eY©bv K‡i| GB 

¯ú›`‡bi †KŠwYK K¤úv¼ KZ? [DU: 15-16; 13-14; RU-C: 20-21; CU: 19-20] 

 DËi: 2rads-1 

5| 0x100
dt

xd
4

2

2

  mgxKiY Øiv wb‡ ©̀wkZ MwZi Rb¨ †KŠwYK K¤úv¼ 

KZ rads-1? 
 DËi: 5 

6| mij Qw›`Z MwZm¤úbœ GKwU KYvi MwZi mgxKiY y = 5 sin (t+)| 
Avw` miY 25 cm n‡j KYvwUi Avw` `kv KZ? [RU-C: 21-22] 

 DËi: 300 
7| mij‡`vjb MwZ m¤úbœ GKwU KYvi we Í̄vi 0.02m Ges K¤úv¼ 2.5 Hz 

n‡j, Gi m‡e©v”P ª̀æwZ KZ n‡e? [DU: 18-19] 
 DËi: 0.314ms-1 

 e¨vL¨v: m‡e©v”P ª̀æwZ, Vmax = A 

 = 2fA [=2f ]= 2  2.5 0.02= 0.314ms-1 
8|  GKwU mij Qw›`Z MwZ m¤úbœ KYvi ch©vqKvj 12 sec Ges KYvwUi we¯Ívi 

0.3m n‡j KYvi m‡e©v”P †eM KZ n‡e? [JU: 21-22] 
 DËi: 0.156ms-1 
9|  †Kvb mij Qw›`Z ¯ú›`b MwZm¤úbœ KYvi we Í̄vi 3cm Ges m‡e©v”P †eM 

6.24cms-1 n‡j, KYvwUi ch©vqKvj KZ?  
 DËi: 3s 
10| 15kg f‡ii GK wkï 4m ˆ`‡N©¨i GKwU †`vjbvq ỳj‡Q| †`vj‡bi we Í̄vi 

0.5m| †`vjbKvj KZ? [JU: 17-18] 
 DËi: 4s 
11| Mi‡gi d‡j GKwU †m‡KÛ †`vj‡Ki ˆ`N©¨ e„w× †cj| Gi d‡j †`vjKwU 

w`‡b 200sec ax‡i P‡j| cwiewZ©Z †`vjbKvj KZ? [GST: 23-24] 
 DËi: 2.004sec  
 e¨vL¨v:  

(86400-200) wU Aa©‡`vjb †`q = 86400 †m‡KÛ G  

 1 wU Aa©‡`vjb †`q = 
)20086400(

86400


 †m‡KÛ G  
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 2 wU Aa©‡`vjb †`q = 
)20086400(

864002




 †m‡KÛ G 

 cwiewZ©Z †`vjbKvj, sec004.2T   

12| 'k' w¯úªs aªæeKwewkó †Kv‡bv w¯úªs Gi gy³ cÖv‡šÍi x cwigvY miY NUv‡j 
mwÂZ wefe kw³- [NSTU: 19-20] 

 DËi: 
2kx

2

1
U   

 

UvBc: Abycv‡Zi g¨v_  
1| GKwU mj †`vj‡Ki †`vjbKvj T †`vjKwUi ˆ`N©¨ wØ¸Y Kiv n‡j cwieZ©xZ 

†`vjbKvj KZ n‡e? [BRUR: 13-14; MBSTU: 14-15; JnU. 
10-11] 

 DËi: T2  

 e¨vL¨v: 
1

2

1

2

L

L

T

T
LT

g

L
2T   

 
1

1

1

2
T2

L

L2
T   

2|  0.2m ˆ`N©¨ wewkó GKwU mij †`vj‡Ki †`vjbKvi 0.9s cvIqv †Mj| 
†`vjbKvj 1.8s Ki‡Z n‡j †`vjKwUi ˆ`N©¨ n‡e- [BU: 15-16] 

 DËi: 0.8m 

 e¨vL¨v: 
222

1

2

1

L

2.0

2

1

L

2.0

8.1

9.0

L

L

T

T
 m8.0L

2
  

4|  GKwU w¯úªs Gi GKcÖv‡šÍ †Svjv‡bv GKwU fi‡K wØ¸Y Kiv n‡j K¤úvsK? 
[MBSTU: 14-15] 

 e¨vL¨v: 
2

1

1

2

m

m

n

n
 ev, 

2

1

n

n

1

2  ev, 
2

n
n 1

2
  

 ev 
12

n707.0n   

5|  `kv cv_©K¨ I c_ cv_©‡K¨i g‡a¨ m¤úK© n‡”Q- [MBSTU: 14-15] 

 DËi: `kv cv_©K¨ = 


2
c_ cv_©K¨  

6|  GKwU †m‡KÛ †`vj‡Ki ˆ`N©¨ Pvi¸Y e„w× Kiv n‡j, Gi †`vjb Kvj n‡e- 
[MBSTU: 14-15] 

 DËi: 4s 

 e¨vL¨v: s424TnT
2

  
 

¸iæZ¡c~Y© Ask  
ch©ve„wËK MwZ  

UvBc: mij Qw›`Z ¯ú`b  
1|  mij Qw›`Z MwZ‡Z Pjgvb GKwU e¯‘i we Í̄vi 0.01m I K¤úv¼ 12Hz| 

e¯‘wUi 0.005m mi‡Y †eM KZ?  

 DËi: 
2

2

A

x
1Av   

 Avevi, 1rads36.75121416.32f2   

 1

2

2

ms65.0
)01.0(

)005.0(
101.036.75v   

 

UvBc: w¯úªs Gi †`vjb  
1|  GKwU nvjKv w¯úªs‡q 5010-3 kg Szjv‡bv n‡j, 1010-2m ˆ`N©¨ e„w× 

N‡U| †`vj‡bi ch©vqKvj wbY©q Ki?  

 DËi: 9.4
1010

8.91050

l

mg
k

3









 

 sec634.0
9.4

1050
14.32T

3







 

UvBc: mij Qw›`Z ¯ú›`‡bi kw³  
1|  mij Qw›`Z ¯ú›`biZ GKwU e¯‘KYvi MwZc‡_i †Kv_vq Gi MwZkw³ wefe 

kw³i wZb¸Y n‡e?  

 e¨vL¨v: Avgiv Rvwb, MwZkw³, )xA(k
2

1
E 22

k   

 Ges wefekw³, 2
p kx

2

1
E   

 cÖkœg‡Z,  222 kx
2

1
)xA(k

2

1
 

 222 x3xA   

 
2

A
xAx4 22   

UvBc: mij †`vjK  
1|  †Kv‡bv e¨w³ GKwU w¯’i wjd‡Ui wfZ‡i GKwU mij †`vj‡Ki ch©vqKvj cvb 

T. hw` wjdUwU g/3, Z¡i‡Y Dc‡i DV‡Z _v‡K Zvn‡j ch©vqKvj n‡e?  

 DËi: 
1

2

2

1

g

g

T



 

 
3

3

g

g
4

3

g
3

g
g

T

T

2

1 


  

 T
2

3
T

2

3
T 12   

 

RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi 
1|  GKwU mij †`vj‡Ki ˆ`N©¨ L, fi M Ges K¤úv¼ F| Gi K¤úv¼ 2F 

Ki‡Z n‡j- [NU-Science: 13-14] 
 (K) ˆ`N©¨ e„w× K‡i 4L Ki‡Z n‡e  (L) ˆ`N©¨ e„w× K‡i 2L Ki‡Z n‡e  
 (M) ˆ`N©¨ n«vm K‡i L/2 Ki‡Z n‡e  
 (N) ˆ`N©¨ n«vm K‡i L/4 Ki‡Z n‡e  DËi: N 
2|  GKwU w¯’wZ¯’vcK e¯‘‡K ˆ`N©¨ 'x' cwigvY e„w× Ki‡j cÖhy³ ej wb‡¤œi 

†KvbwUi mgvbycvwZK? [NU-Science: 13-14] 

 (K) x (L) 
x

1
 

 (M) 
2x

1
 (N) x2 DËi: K 

3|  GKwU mij †`vj‡Ki ˆ`N©¨ AciwUi wØ¸Y| wØZxq †`vj‡Ki †`vjbKvj 
†m‡KÛ n‡j, cÖ_gwUi †`vjbKvj KZ? [NU-Science: 11-13] 

 (K) 5.25s (L) 4.24s 
 (M) 3.45s (N) 6.20s DËi: L 
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4|  mijQw›`Z ¯ú›`‡bi ¯ú›`bkxj KYvi †eM k~b¨ nq- [NU-Science: 
11-12] 

 (K) hLb miY m‡e©v”P nq  (L) hLb miY me©wb¤œ nq  
 (M) hLb Z¡iY m‡e©v”P nq  (N) †KvbwUB bq  DËi: K 

5|  bx‡Pi †KvbwU mijQw›`Z MwZi ˆewkó¨ bq- [NU-Science: 09-10] 
 (K) Gi MwZ ch©vq MwZ  (L) Gi MwZ mij‰iwLK MwZ  
 (M) Z¡iY e ‘̄i mi‡Yi e¨ Í̄vbycvwZK  
 (N) GKwU wbw ©̀ó mgq AšÍi GB MwZ wecixZgyLx nq  DËi: M 

6| †Kvb mij †`vj‡Ki ˆ`N©¨ 4 ¸Y evo‡j †`vjb Kvj evo‡e- [NU-
Science: 03-04] 

 (K) Pvi ¸Y  (L) †lvj ¸Y  
 (M) wØ¸Y  (N) AvU ¸Y  DËi: M 
7|  c„w_exi †P‡q Ab¨ GKwU MÖ‡ni e¨vm 2 ¸Y I fi 3 ¸Y n‡j, c„w_ex‡Z Ab¨ 

MÖ‡n gyw³ †e‡Mi AbycvZ- [NU-Science: 03-04] 

 (K) 
2

3
 (L) 

2

3
 

 (M) 
3

2
 (N) 

3

2
 DËi: N 

8|  GKwU mij †cÛzjvg `yj‡Q| †cÛzjv‡gi ee-Gi Avbyf‚wgK Z¡i‡Yi gvb-
[NU-Science: 02-03] 

 (K) me mgq mgvb  (L) wVK gvSLv‡b Ae ’̄vbKv‡j m‡e©v”P  
 (M) ỳB cÖvšÍwe›`y‡Z m‡e©v”P  (N) me mgq k~b¨  DËi: M 
9|  GKwU mij †`vjK c„w_exi †K‡› ª̀ wb‡j Gi †`vjb Kvj KZ n‡e? [NU-

Science: 01-02] 
 (K) k~b¨  (L) Amxg  
 (M) f‚-c„‡ôi mgvb  (N) f‚-c„ô †_‡K Kg  DËi: L 
 

Av`k© M¨vm I M¨v‡mi MwZZË¡ 
UvBc: gvÎv/GKK 

 c~e©eZ©x cÖkœmg~n: Av‡m bvB|  
 hv Avm‡Z cv‡i:  
  mve©Rbxb M¨vm aªæeK R Gi GKK: Jmol-1K-1 
  †evj&Rg¨vb aªæeK K Gi GKK: J/K 

 

UvBc: w_Iwi 
 GK cvigvYweK M¨vm AYyi ¯̂vaxbZvi gvÎv- 3 
 ‰iwLK MwZi ¯̂vaxbZvi gvÎv-3 
 Av`k© M¨v‡mi cÖwZwU AYyi ¯^vaxbZvi gvÎv-3 
 AveZ©biZ KYvi ¯̂vaxbZvi gvÎv-5 
 wØ-cvigvYweK M¨vm (O2, N2, H2) AYyi ¯̂vaxbZvi gvÎv- 5 (3wU ˆiwLK 

MwZi Rb¨ Ges ỳwU N~Y©b MwZi Rb¨)  
 we‡kl Z_¨: (g¨v·I‡qj (1859) 

 cÖ‡Z¨K AYyi Mo MwZkw³ = KT
2

3
 

 cÖ‡Z¨K AYyi ¯̂vaxbZvi gvÎvi †gvU kw³i cwigvY = KT
2

1
 

 GK cigvYyK M¨v‡mi †ÿ‡Î kw³ = KT
2

3
 

 wØ-cigvYyK M¨v‡mi †ÿ‡Î kw³ KT
2

5
  

M¨vm 
¯^vaxbZvi 

gvÎv 
 (Cp I Cv 

Gi AbycvZ) 
Mokw³ mgxKiY 

GK-cigvYyK 
M¨vm 

3 1.67 Mokw³ = KT
2

3
 

wØ-cigvYyK 
M¨vm 

5 1.40 Mokw³ KT
2

5
  

wÎ-cigvYyK 
M¨vm 

6 1.33 Mokw³ = KT
2

6
 

 e‡q‡ji m~Î:  
 ‡Kvb wbw`©ó f‡ii M¨v‡mi ZvcgvÎv w ’̄i _vK‡j Zvi AvqZb Pv‡ci 

e¨¯ÍvbycvwZKÓ  

 A_©vr PV
p

1
V  = aªæeK, K 

 Avwe®‹viK: 1662 wLª. weÁvbx ievU© e‡qj| 
 
 Pvj©‡mi m~Î:  
 w¯’i Pv‡c wbw`©ó f‡ii M¨v‡mi AvqZb Gi cig ev †Kjwfb ZvcgvÎvi 

mgvbycvwZK|  
 TV   hLb Pvc I fi w¯’i _v‡K|  
  Avwe®‹viK: 1787 wLª: divwm weÁvbx Pvj©m| 
 †i‡bvi/Pvcxq m~Î: Ôw ’̄i AvqZ‡b wbw`©ó f‡ii M¨v‡mi Pvc Gi cig ev 

†Kjwfb ZvcgvÎvi mgvbycvwZKÕ 

  TP  hLb AvqZb I fi w ’̄i _v‡K|  
 Avwe®‹viK: 1842 wLª. divwm weÁvbx †i‡bv|  
 
 cig k~b¨ ZvcgvÎv:  
 †h ZvcgvÎvq M¨v‡mi AvqZb k~b¨ nq I M¨v‡mi MwZkw³ m¤ú~Y©iƒ‡c †jvc 

cvq, Zv‡K cigk~b¨ ZvcgvÎv e‡j, GwU nj C273  ev C16.273   
 GwU GKwU MvwYwZK wnmve gvÎ, †Kvb _v‡g©vwgUv‡i GB ZvcgvÎv cvIqv hvq 

wb| KviY cÖ‡Z¨K M¨vm GB ZvcgvÎvq †cŠQvi c~‡e©B KwVb ev Zi‡j 
cwiYZ nq| †hgb- evqy C184  Ges nvB‡Wªv‡Rb C269  ZvcgvÎvq 
Zi‡j cwiYZ nq|  

 
 (‡PvL eo K‡i ZvKvq) 
 ‡mjwmqvm †¯‹‡j = C16.273   
 ‡Kjwfb †¯‹‡j = 0 k 
 dv‡ibnvBU †¯‹‡j = F4.459   
 cig †¯‹j cvV = 273+ ‡mw›U‡MÖW †¯‹‡ji cvV|  
 
 GKUz jÿ¨ Kwi: (¸iæZ¡c~Y© Z_¨)  

 1 MÖvg AYy ev GK †gvj M¨v‡mi mgxKiY:  
 PV = RT [R = mve©Rbxb aªæeK] 
 n †gvj M¨v‡mi †ÿ‡Î mgxKiY:  

 RT
M

m
nRTPV   

 n = †gvj msL¨v  
 M = MÖvg AvbweK fi  

 
 Bnv‡K e‡qj ev Pvj©‡mi mgwš̂Z iƒc I Av`k© M¨v‡mi mgxKiY ejv nq|  
 cÖgvY ev ¯v̂fvweK ZvcgvÎv = C0  ev K16.273  
 mgy`ªc„‡ô 450 Aÿvs‡k C0  ev K16.273  ZvcgvÎvq Dj¤̂fv‡e 

Aew¯’Z 760 mm D”PZv wewkó ï¯‹ I weï× cvi` ¯Í¤¢ †h Pvc †`q Zv‡K 
cÖgvY ev ¯v̂fvweK Pvc e‡j|  
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 cÖgvY Pvc:  

 760 mm cvi` Í̄¤¢ Pvc|  
 76 cm Hg 
 76m Hg 
 1.013×105 Nm-2 

 Pa10013.1 5  

 cÖgvY ZvcgvÎv I Pv‡c GK †gvj M¨vm 22.4 Litre ev 33m104.22   
AvqZb `Lj K‡i|  

 mve©Rbxb M¨vm aªæeK, 
nT

PV
R   

 gvb = 11molJK314.8   
 
 †jLwPÎ m¤úwK©Z:  
 w¯’i DòZvq wbw`©ó f‡ii M¨v‡mi AvqZb I Pvc Gi †jLwPÎ GKwU 

mgcive„Ë nq| G‡K m‡gvò †iLvI e‡j|  
 w ’̄i Pv‡c wbw ©̀ó M v̈‡mi †ÿ‡Î TV   †jLwPÎ g~j we› ỳMvgx mij‡iLv nq|  
 w ’̄i AvqZ‡b wbw ©̀ó M v̈‡mi †ÿ‡Î TP   †jLwPÎ g~j we› ỳMvgx mij‡iLv nq|   

 MwZZ‡Ë¡i Mo‡e‡Mi †Kvb e¨envi †bB|  

 M¨v‡mi Aby¸‡jvi †gvU MwZkw³ cig ZvcgvÎvi mgvbycvwZK|  

 M¨v‡mi RMS †eM cig ZvcgvÎvi eM©g~‡ji mgvbycvwZK|  
 
 we‡km ª̀óe¨:  
 M¨v‡mi Pvc Gi GKK AvqZ‡bi AYy¸‡jvi MwZkw³i ỳB Z…Zxqvsk|  

  E
3

2
C

2

1

3

2
C

3

1
P 22    

 M¨vm AYyi MwZkw³ I ZvcgvÎvi mv‡_ m¤úK© KT
2

3
mc

2

1 2   ev 

M

RT3
C   M¨vm AYyi Mo MwZkw³ Gi cig ZvcgvÎvi mgvbycvwZK 

[GKwU AYyi MwZkw³ = 
2

3
× †evjURg¨vb aªæeK × cig ZvcgvÎv|  

 ‡evjRg¨b aªæeK 
12310381.1  JKK  

 A¨v‡f‡M‡Wªv msL¨v = 2610022.6   AYy/wK‡jv‡gvj  
 
 Mo gy³ c‡_i mgxKiY:  

 K¬wmqv‡mi mgxKiY, 
na

1
2

   

 g¨v·I‡q‡ji mgxKiY, 
na2

1
2

   

 ‡evjRg¨v‡bi mgxKiY, 
na24

3


   

 Gi g‡a¨ g¨v·‡I‡q‡ji m~ÎwU mvaviYZ Mo gy³ c‡_i ivwkgvjv wbb©‡q 
e¨envi Kiv nq| AvYweK †eM e›Ub m~Î Aej¤̂‡b G ivwkgvjv wbY©q 
K‡ib|  

 
pna

T
2

   

 kw³i mgwefvRb bxwZ:  
 Zvcxq mvg¨e ’̄vq Av‡Q Ggb MZxq wm‡÷‡gi †gvU kw³ wewfbœ ¯^vaxbZvi 

gvÎvi wfZ‡i mgfv‡e ew›UZ nq Ges cÖ‡Z¨K ¯^vaxbZvi gvÎvwcQz kw³i 

cwigvY nq .KT
2

1
 

 cÖeZ©K: g¨v·I‡qj (1859)| 

 cÖ‡Z¨K AYyi Mo MwZkw³ = .KT
2

3
 

 cÖ‡Z¨K AYyi ¯̂vaxbZvi gvÎvi †gvU kw³i cwigvY= .KT
2

1  

 f ¯̂vaxbZvi gvÎv m¤úbœ †Kvb AYyi †gvU Ro kw³ = KT
2

f
 

 GK cigvYyK M¨v‡mi †ÿ‡Î Ro kw³ = .KT
2

3
 

wØ cigvYyK M¨v‡mi †ÿ‡Î Ro kw³ = .KT
2

5
 

 wPKb Z_¨:  

(1) ‡Kvb ’̄v‡bi Av‡cwÿK Av ª̀©Zv 60% ej‡Z †evSv hvq, evqyi 
ZvcgvÎvq H ’̄vb‡K m¤ú„³ Ki‡Z †h cwigvY Rjxq ev‡®úi 

cÖ‡qvRb Zvi 60 fvM Rjxq ev‡¯úi H ’̄v‡b Av‡Q|  
(2) evqyi ZvcgvÎvq H evqy‡Z Dcw¯’Z Rjxqev‡®úi Pvc GKB 

ZvcgvÎvq m¤ú„³ Rjxqev®ú Pv‡ci 100 fv‡Mi 60 fvM|  

 nvB‡MÖvwgUv‡ii mvnv‡h¨ AvenvIqvi c~e©vfvm wbY©q:  
_v‡g©vwgUviØ‡qi cvV e¨eavb  evqy AvenvIqvi Ae ’̄v  

†ewk n‡j ï®‹  
Kg n‡j  Av`ª©  

ax‡i ax‡i Kg‡j  e„wói m¤¢vebv Av‡Q  
nVvr K‡g †M‡j  So nIqvi m¤¢vebv  

 
 Av`ª©ZvwgwZK msµvšÍ K‡qKwU ev Í̄e NUbv:  

NUbv KviY 
‡gNv”Qbœ ivZ A‡cÿv †gNgy³ ivZ 
wkwki Rgvi Rb¨ mnvqK|  

 †gNjv ivwÎ‡Z ZvcgvÎv †ewk _v‡K|  

el©vi w`b A‡cÿv kxZKv‡j †fRv Kvco 
ZvovZvwo ïKvq|  

kxZKv‡j Av‡cwÿK Av`ª©Zv Kg _v‡K|  

Mi‡gi w`‡b KuzKzi wRnŸv †ei K‡i 
†`Šovq  

jvjvi ev®úvq‡Y kixi †_‡K Zvc †ei 
n‡q hvq| d‡j kixi VvÐv _v‡K|  

kxZKv‡j kix‡i wMømvwib e¨envi Kiv 
nq|  

evqyi Av‡cwÿK Av`ª©Zv kxZvKv‡j Kg 
_v‡K|  

GKB ZvcgvÎvq XvKvi †P‡q PÆMÖvg 
†ewk A¯̂w¯ÍKi|  

PÆMÖvg mgy`ª ZxieZ©x nIqvq Av‡cwÿK 
Av`ª©Zv †ewk d‡j Nvg ïKvq bv|  

giæf~wg‡Z ZvcgvÎv †ewk n‡j kixi 
Ng©v³ nq bv|  

evqyi Av‡cwÿK Av`ª©Zv Kg|  

 wewfbœ ZvcgvÎvq m¤ú„³ Rjxqev‡®úi Pvc  (†i‡bvi ZvwjKv)  

ZvcgvÎv (00C) Pvc (mm Hgp) 

0 4.58 
4 6.10 
8 8.05 
12 10.52 
16 13.63 
20 17.54 

 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv  
1|  f¨vbWvi Iqvj‡mi mgxKi‡Y †Kvb ivwki ms‡kvab we`¨gvb? [RU-C, 

Topaz-3: 22-23] 
 DËi: P I V 
2|  GKK AvqZb Z‡ji †Kvb Ave× M¨vm cv‡Îi †`qv‡j †h Pvc †`q, Zv Zvi 

MwZ kw³i- [RU-C, Corundum-1: 22-23] 
 DËi: ỳB Z…Zxqvsk  
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3|  †Kvb ’̄v‡bi Av‡cwÿK Av ª̀©Zv wK‡mi Dci wbf©i K‡i? [RU-C, 
Corundum-1: 22-23] 

 DËi: m¤ú„³ Rjxqev®ú Pvc 
4|  GKB AvqZ‡bi `yBwU evqyc~Y© †ejyb‡K wfbœ ZvcgvÎvq ivL‡j wK NU‡e? 

[RU-Uranus-1, Set-1. 21-22] 
 DËi: M¨vmØ‡qi Pvc  Zv‡`i cig ZvcgvÎvi mgvbycvwZK n‡e  
5|  e‡q‡ji m~‡Î †Kvb ivwkwU w ’̄i _v‡K? [RU-C, Neptune-2, Set-1, 21-22] 
 DËi: T 
6|  M¨v‡mi AYyi Mo gy³ c_ Nb‡Z¡i- [RU-C, Shift-4, Set-1 (Venus-1): 

21-22] 
 DËi: e¨v Í̄vbycvwZK  
7|  †Kvb ¯’v‡bi GKK AvqZ‡bi evqy‡Z Dcw¯’Z Rjxq ev‡®úi fi‡K wK ejv 

nq? [RU-C, Neptune-2, Set-1. 21-22] 
 DËi: cig Av ª̀©Zv   
8| GKK Pv‡c †Kvb M¨v‡mi GK †gv‡ji AvqZb I M¨vmwUi cig ZvcgvÎvi 

AbycvZ wb‡Pi †KvbwU wb‡`©k K‡i? [RU. moderna, Set-2, 20-21] 
 DËi: mve©Rbxb M¨vm aªæeK  
9| eªvDbxq MwZm~‡Îi Avwe®‹viK †K? [RU-C: 22-23] 
 DËi: K¬wmqvm  
10| RMS †eM- [RU. 17-18] 

 DËi: 
M

RT3
 

11| †gvjvi AvqZb MYbvi mwVK mgxKiY †KvbwU? [RU. 17-18] 

 DËi: 
P

nRT
V   

12| GKwU Av`k© M¨v‡mi ZvcgvÎv T n‡Z e„w× K‡i 2T Kiv n‡j †Kvb ivwkwU 
wØ¸Y n‡e? [RU. 17-18] 

 DËi: AYy¸wji MwZkw³  
13| cig †¯‹‡j Pv‡ci m~Î n‡jv- [RU. 16-17] 

 DËi: PT 
14| A¨v‡fvMv‡Wªvi msL¨v-Gi gvb KZ? [RU. 15-16] 
 DËi: 6.021023 
15| wb‡Pi †KvbwU wMÖb nvDm M¨vm bq? [RU. 15-16] 
 DËi: H2O 
16| w¯’i ZvcgvÎvq †Kvb M¨v‡mi AvqZb e„w× †c‡j- [RU. 13-14] 
 DËi: Pvc K‡g  
17| †Kvb cv‡Î Ave× M¨v‡m AYy¸wji me©vwaK msL¨K M¨vm AYyi †eM‡K ejv 

nq? [RU. 12-13] 
 DËi: me©vwaK m¤¢ve¨ †eM  
18| Av`k© M¨v‡mi m¤úªmviY †iLv (V ebvg T, 0C †jLwPÎ) KZ wWwMÖ 

†mjwmqvm ZvcgvÎvq ZvcgvÎv Aÿ‡K †Q` K‡i? [RU. 11-12] 
 DËi: -2730C 
19| ZvcgvÎv n«vm †c‡j †Kvb ’̄v‡bi Rjxq ev®ú aviY ÿgZv- [RU. 09-10] 
 DËi: n«vm cvq  
20| ZvcgvÎv e„w× †c‡j AYy¸‡jvi Mo eM© †eM- [RU. 09-10] 
 DËi: e„w× cvq  
21| †h ZvcgvÎvq evqygÛ‡ji †Kvb wbw`©ó AvqZ‡bi evqy Gi g‡a¨ Aew¯’Z 

Rjxq evk&c Øviv m¤ú„³ nq Zv‡K e‡j- [RU. 06-07] 
 DËi: wkwkiv¼  
22| SI Gi GK‡K R Gi gvb KZ?  
 DËi: 8.314 Jmol-1K-1 
23| SI GK‡K M¨v‡mi Pvc †KvbwU? [RU-C: 21-22] 
 DËi: Pa 
 

24| cÖgvY ZvcgvÎv I Pv‡c †Kv‡bv Av`k© M¨v‡mi GK †gv‡ji AvqZb- [CU: 
14-15; JU: 18-19] 

 DËi: 0.0224m3  
25| cÖgvY ZvcgvÎv I Pv‡c 1m3 wnwjqvg I 1m3 Aw·‡Rb M¨vm Av‡Q| †Kvb 

M¨v‡mi AYyi msL¨v †ewk? [JU: 21-22] 
 DËi: Df‡qB mgvb msL¨K  
26| f¨vbWvi Iqvj‡mi mgxLi‡Y †Kvb ivwki ms‡kvab we`¨gvb? [RU-C: 

22-23] 
 DËi: P I V 
27| GKK Pv‡c †Kvb M¨v‡mi GK †gv‡ji AvqZb I M¨vmwUi cig ZvcgvÎvi 

AbycvZ wb‡Pi †KvbwU wb‡`©k K‡i? [RU-C: 20-21] 
 DËi: mve©Rbxb M¨vm aªæeK  

28|  
KT

PV
 ivwkwU eY©bv K‡i- [CU-A: 22-23] 

 DËi: M¨v‡gmi g‡a¨ AYyi msL¨v  
29| w¯’i ZvcgvÎvq †Kv‡bv M¨v‡mi Pvc P I AvqZb V Gi g‡a¨ m¤úK© wK? 

[CU: 11-12] 
 DËi: PV = w¯’i  
30| e‡q‡ji m~‡Î †Kvb ivwkwU w ’̄i _v‡K? [RU-C: 21-22] 
 DËi: T 
31| Ô†Kvb GKwU wbw ©̀ó f‡ii M¨v‡mi ZvcgvÎv w¯’i _vK‡j Dnvi AvqZb Pv‡ci 

e¨¯Ívbycv‡Z cwiewZ©Z nqÕ-m~ÎwU Kvi? [CU-A: 11-12] 
 DËi: e‡q‡ji  
32| Pvc w¯’i †i‡L M¨v‡m Zvc cÖ‡qvM Kiv n‡j, Gi AvqZb- [JU-A: 22-

23] 
 DËi: e„w× cvq  
33| mKj M¨v‡mi Rb¨ AvqZb cÖmviY mn‡Mi gvb- [RU: 13-14] 

 DËi:  
10C 

273

1 
 

34| me©cÖ_g †K M¨v‡mi MwZZ‡Z¡i e¨vL¨ †`b? [JU: 21-22] 
 DËi: K¬wmqvm  
35| Beronoulli-i m~Î n‡”Q- [RU: 09-10] 
 DËi:  
36| ¯^vfvweK M¨v‡mi MwZZË¡ Abymv‡i M¨vm AYy¸‡jvi g‡a¨ †Kv‡bv 

AvšÍtAvYweK ej †bB| myZivs AYy¸‡jvi- [JU: 19-20] 
 DËi: wefe kw³ †bB  
37| cÖ‡Z¨K ¯^vaxbZvi gvÎvi Mo kw³ n‡”Q- [MBSTU: 18-19] 

 DËi:  kT
2

1
 

38| T ZvcgvÎvq Av`k© M¨v‡mi †ÿ‡Î AYyi Mo MwZkw³ KZ? [JU: 18-19; DU: 

10-11; BU: 15-16; CU: 15-16; SAU: 09-10; JU: 13-14; BSMRSTU: 16-17; BRUR: 19-
20; JU-A: 20-23] 

 DËi:  kT
2

3
 

39| GKwU wØ-cvigvYweK M¨v‡mi Rb¨ ¯^vaxbZvi gvÎv ----| [CU-A: 16-17] 
 DËi: 5 
40| wØ-cigvYyK M¨v‡mi MwZkw³i cwigvY KZ? [CU-A: 18-19] 

 DËi:  kT
2

5
 

41| M¨v‡mi GKwU AYyi ¯̂vaxbZvi gvÎv 6 n‡j kw³i mgwefvRb bxwZ Abymv‡i 
cÖwZ AYyi Mo kw³ KZ? [SUST: 18-19] 

 DËi:  kT
2

1
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42| GKK AvqZb Z‡ji †Kvb Ave× M¨vm cv‡Îi †`qv‡j †h Pvc †`q, Zv Zvi 
MwZ kw³i- [RU-C: 22-23; RU-C: 21-22] 

 DËi: ỳB Z…Zxqvsk|  
43| †evëRg¨v‡bi Mo gy³ c‡_i mgxKiY †KvbwU?  

 DËi:  
2n4

3


 

44| M¨v‡mi AYyi Mo gy³c_ () I NšÍe () Gi g‡a¨ cv_©K- [GST: 22-
23; BU: 19-20; RU-C: 21-22] 

 DËi:  



1

 

45| M¨v‡mi Mo gy³ c_ I ZvcgvÎvi g‡a¨ m¤úK© n‡jv- [MBSTU: 19-
20; CU-A: 20-21] 

 DËi:   T 
46| k~b¨ gva¨‡g Mo gy³ c_ KZ? [JU: 21-22] 
 DËi: Amxg  
47| wbw`©ó ZvcgvÎvq m¤ú„³ Ges Am¤ú„³ ev®úPv‡ci g‡a¨ †KvbwU m‡e©v”P? 

[JU: 14-15; SHUBD: 19-20] 
 DËi: m¤ú„³ ev®úPvc  
48| wkwkiv‡¼ †Kv‡bv ’̄v‡bi m¤ú„³ Rjxqev‡®úi Pvc, †Kv‡bv wbw`©ó ZvcgvÎvq 

H ¯’v‡bi Am¤ú„³ Rjxqev‡®úi Pv‡ci- [BRUR: 19-20] 
 DËi: mgvb  
49| †Kvb ’̄v‡bi GKK AvqZ‡bi evqy‡Z Dcw¯’Z Rjxq ev‡®úi fi‡K wK ejv 

nq? [RU-C: 21-22] 
 DËi: cig Av ª̀©Zv  
50| †Kvb wbw`©ó AvqZ‡bi evqy‡Z Dcw¯’Z Rjxq ev‡®úi cwigvY‡K wK eySvq? 

[CU-A: 09-10] 
 DËi: Av ©̀ªZv  
51| wkwkiv¼ ej‡Z Avgiv Kx eywS? [CoU: 19-20] 
 DËi: ZvcgvÎv  
52| Av‡cwÿK Av ª̀©Zv KZ n‡j wkwkiv¼ evqyi ZvcgvÎvi mgvb n‡e? [RU: 

17-18; PUST: 15-16] 
 DËi: 100% 
 

UvBc: Abycv‡Zi g¨v_+m~Î mgxKiY 
GB welq¸‡jv fv‡jv K‡i co‡Z n‡e 

 ey`ey‡`i AvqZ‡bi ¸Y †`Iqv _vK‡j: Rjvk‡qi MfxiZv 
g

P)1n(
h






[GLv‡b, n =  AvqZb hZ ¸Y] 

 ey`ey‡`i e¨v‡mi/e¨vmv‡a©i ¸Y †`Iqv _vK‡j: h
g

p)1n( 3




 [GLv‡b, n 

= e¨vm ev e¨vmva© ev cwiwai hZ ¸Y] 

 2.10)1n(h 3   

 M¨v‡mi g~j Mo eM©‡eM I ZvcgvÎv m¤úK©: ;
M

RT3
C

rms
  

 TC
rms
  

2

1

2

1

T

T

C

C
  

 M¨v‡mi g~j Mo eM©‡eM I Pv‡ci m¤úK©: ;
P3

C
rms


  

 ;
m

PV3
C

rms
  P = M¨v‡mi Pvc;  M¨v‡mi NbZ¡  

 (i) g~jMo eM©‡eM e„w×, 1
T

T
C

1

2

rms
  

 (ii) 
1

2

2
T.nT   ]

C

C
n[

1

2   

 n †gvj M¨v‡mi MwZkw³,  n;nRT
2

3
E

k
 †gvj msL¨v  

 M¨v‡mi cÖwZ AYyi Mo MwZkw³,  K;KT
2

3
E

k
 †evjRg¨vb aªæeK|  

 wØ cvigvYweK M¨v‡mi †ÿ‡Î,  

 * n †gvj M¨v‡mi MwZkw³, nRT
2

5
E

k
  

 * cÖwZ AYyi Mo MwZkw³, KT
2

5
E

k
  

 

GB Uwc‡Ki ¸iæZ¡c~Y© hZ cÖkœ‡Ëvi 
1|  M¨v‡mi AYyi Mo gy³c_ ( ) I NbZ¡ )( Gi g‡a¨ m¤úK©- [GST-A: 22-23] 

 DËi: 



1  

 e¨vL¨v: Mo gy³ c_, 
2n

1


  GLv‡b, n= GKK AvqZ‡b AYymsL¨v  

 myZivs, n, NbZ¡‡KB wb‡`©k K‡i| ZvB, n=   



1

 

2|  10 wjUvi AvqZ‡bi eÜ cv‡Î 300K ZvcgvÎvq 16g Aw·‡Rb †h Pvc 
cÖ`k©b K‡i, GKB cv‡Î GKB ZvcgvÎvq KZ MÖvg bvB‡Uªv‡Rb ivL‡j GKB 
Pvc cÖ`k©b Ki‡e? [GST-A: 20-21] 

 DËi: 14 

 e¨vL¨v: 
2

2

1

1

21

22

22

11

11

M

m

M

m
nn

Tn

VP

Tn

VP
  

 14m
28

m

32

16
2

2  [P1=P2, V1=V2, T1=T2] 

3|  T ZvcgvÎvq Av`k© M¨v‡mi †ÿ‡Î GKwU AYyi Mo MwZkw³- [BRUR: 19-20] 

 DËi: KT
2

3
 

4|  Av‡cwÿK Av ª̀©Zv n‡jv- [BRUR: 13-14] 

 DËi: R=f/F100% 
5|  300C ZvcgvÎvq wnwjqvg Ges †Rbb M¨v‡mi eM©g~j Mo eM©‡eM Gi 

AbycvZ KZ? [JUST-B: 19-20] 
 DËi: 0.17 

 e¨vL¨v: 17.0
131

4

M

M

C

C

Xe

He

eH

ex   

6|  evqy‡K iæÏZv‡c cÖmvwiZ K‡i Gi AvqZb 5 ¸Y Kiv n‡jv| hw` cÖv_wgK 

Pvc 1 evqygÛjx Pvc nq Zvn‡j P‚ovšÍ Pvc KZ Nm-2 n‡e? ( )4.1  

 DËi: 41006.1   

 e¨vL¨v:  
2211

VPVP  

 245

4.1

1

2

1

2
Nm1006.110013.1

2

1
P

V

V
P 
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¸iæZ¡c~Y© Ask 
Av`k© M¨vm I M¨v‡mi MwZZË¡  

UvBc: n«` I ey`ey`  
1|  50m Mfxi n«‡`i Zj‡`k †_‡K V AvqZ‡bi GKwU evqyi ey`ey` 

DcwiZ‡j evZv‡m D‡V G‡j, Zvi AvqZ‡bi wK cwieZ©b n‡e? [hLb 

105N/m2] 

 DËi: 
5

2
5 10V)gh10(V   

 V9.5V
V

V

10

)8.9100050(10
2

2
5

5




  

 

UvBc: M¨v‡mi MwZZË¡  

1|  K/J1038.1k 13  n‡j, KZ ZvcgvÎvq GKwU cv‡Î wnwjqvg 

M¨v‡mi AYyi Mokw³ J1021.6 21  n‡e?  

 DËi: T1038.1
2

3
1021.6kT

2

3
E 2321    

 K300T   
2|  S.T.P †Z 2 mole Av`k© M¨v‡mi MwZkw³ KZ n‡e? [R=8.31 JK-1 

mole-1] 

 e¨vL¨v: 27331.82
2

3
nRT

2

3
E.K   

 J6806J89.6805   
 

UvBc: Mo gy³c_  

1|  †Kv‡bv M¨vm AYyi e¨vm m105.2 10  Ges cÖwZ NbwgUvi M¨vm AYyi 

msL¨v 251002.6  | M¨vmwUi Mo gy³c_ KZ n‡e?  

 DËi: 
252102 1002.6)105.2(1416.3

1

n

1








 

 m1046.8 8  
 

RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi  
1|  T ZvcgvÎvi Av`k© M¨v‡mi †ÿ‡Î AYyi Mo Pjb kw³ nj- [NU-

Science: 13-14] 

 (K) KT
3

2
 (L) 2KT

2

3
 

 (M) 4KT
2

3
 (N) KT

2

3
 DËi: N 

2|  mve©Rbxb M¨vm aªæeK R = [NU-Science: 11-12] 

 (K) 
nT

PV
 (L) 

2nT

PV
 

 (M) 
nV

PT
 (N) 

TV

Pn
 DËi: K 

3|  cvwb, eid I Rjxq ev®ú †h ZvcgvÎvq GK m‡½ Ae¯’vb Ki‡Z cv‡i- 
[NU-Science: 10-11] 

 (K) 00C (L) 273.16K 
 (M) 1000C (N) 40C DËi: L 

4|  w¯’i ZvcgvÎvq †Kvb M¨v‡mi P ebvg 
V

1
Gi †jLwPÎwU n‡e- [NU-

Science: 10-11] 
 (K) e„Ë  (L) mij‡iLv  
 (M) cive„Ë  (N) Awae„Ë  DËi: L 
5| †Kvb ZvcgvÎvq dv‡ibnvBU †¯‹j †mjwmqvm †¯‹‡ji 2 ¸Y n‡e? [NU-

Science: 02-03] 
 (K) 2000 (L) 2200 
 (M) 1600 (N) 1000 DËi: M 
6|  GKwU k³ Kuv‡Pi †Mvj‡K wKQz evZvm Ave× Av‡Q| 00C ZvcgvÎvq Ave× 

evZv‡mi Pvc 105 Nm-2 n‡j, 2730C ZvcgvÎvq Ave× evZv‡mi Pvc 
n‡e- [NU-Science: 01-02] 

 (K) 1.5105Nm-2 (L) 2105Nm-2 

 (M) 2.73105Nm-2 (N) 273105Nm-2 DËi: L 
  

wØZxq cÎ  
1g Aa¨vq: Zvc MwZwe`¨v  
Zvc MwZwe`¨vi hveZxq UvBc  

1| gvÎv/ GKK  
2| m~Î+ mgxKiY  
3| AbycvZ g¨v_  
4| g¨v_  
5| w_Iwi  
6| msL¨vMZ gvb  
7| Extra Information  
 

UvBc: gvÎv/GKK  
 

ivwk gvÎv GKK 
ZvcgvÎv   K(SI), 0C, 0F  
Zvc  ML2T-2 Jule (SI), Cal 
†gvjvi Av‡cwÿK 
Zvc/ †gvjvi Zvc 
aviY ÿgZv  

L2T-2N-1-

1 
Jmole-1k-1 

Av‡cwÿK Zvc  L2T-2-1 Jkg-1k-1 

KvR  MLT-2 

Jule(SI), N-m, ev 
(ÿ`ªkw³, AvYweK 
cvigvYweK), Cal, kgm2s-

2, W-h, erg (C.G.S)   
GbUªwc  ML2T-2-1 J/K 
gvÎvnxb ivwk- Kvh©K…Z mnM, `ÿZv, M¨vmxq ivwki Av‡cwÿK 
AbycvZ  

 

UvBc: m~Î/mgxKiY+g¨v_  

 
9

32F

5

16.273K

5

C 



  

1|  GKwU K‡ÿi ZvcgvÎv 300C, dv‡ibnvBU †¯‹‡j Gi gvb KZ? 
[JU-A, Set-N: 22-23] 

 (K) 860F (L) 800F (M) 730F (N) 680F K 
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 e¨vL¨v: †mjwmqvm I dv‡ibnvBU †¯‹‡ji g‡a¨ m¤úK©: 

9

32F

5

C 


5

C9
32F   

 F86325432
5

309
32

5

C9
F 0


  

2|  00C I 1000C ZvcgvÎvq GKwU †iva _v‡g©vwgUv‡ii †iva h_vµ‡g 11  

I 16 | _v‡g©vwgUviwU GKwU Pzjvq Zi‡ji ùzUbv‡¼ ivL‡j †iva cvIqv 

hvq 36 | Zi‡ji ùzbv¼ wbY©q Ki| [JU-H, Set-A. 20-21] 
 (K) 200C (L) 5000C (M) 2500C (N) 100C L 

 e¨vL¨v: C500100
1116

1136
100

RR

RR 0

0100

0 








   

3| †Kjwfb †¯‹‡j Ggb GKwU ZvcgvÎv †ei Ki hv †mjwmqvm †¯‹‡j 
dv‡ibnvBU †¯‹‡ji 5 ¸Y| [RU-C, †gNbv-3: 23-24] 

 (K) 240K (L) 245K (M) 253K (N) 255K M 
 e¨vL¨v: F = x, C = 5x 

 
9

32x

5

x5

9

32F

5

C 





 
 

 
32x832xx9   

 4x   F4F 0   C2045C 0  
  †Kjwfb †¯‹j: = (273-20)K = 253K 
4|  m~‡h©i c„‡ôi ZvcgvÎv 6000K n‡j, dv‡ibnvBU †¯‹‡j Gi gvb 

KZ? [RU-C, Quartz-2: 22-23] 
 (K) 10340.60F (L) 10000.60F 
 (M) 10500.80F (N) 10600.60F K 

 e¨vL¨v: 2457kl9160F5
5

273K

9

32F






 

 229754000160245760009F5   

 F6.10340
5

51703
F51703 0  

5|  GKwU ÎæwUc~Y© _v‡g©vwgUvi mvaviY evqy Pv‡c MwjZ ei‡d 40C Ges 
ïé ev‡®ú 980C cvV †`q| _v‡g©vwgUviwU 510C cvV w`‡j cÖK…Z 
cvV KZ? [MBSTU: 15-16] 

 (K) 510C (L) 500C (M) 520C (N) 490C L 

 e¨vL¨v:                             = 
0100

0C




 

 
100

C

498

451







100

C

92

47
  50C   

  wØw ’̄i bxwZi m~Î: 
icesteam

ice

icesteam

ice

xx

xx









  

  ZvcMwZwe`¨vi 1g m~Î: dWdUdQ   

1|  †Kv‡bv e¨e¯’v aªæe AvqZ‡b 500J Zvc eR©b K‡i| e¨e¯’vwUi AšÍ¯’ 
kw³i cwieZ©b wbY©q Ki|  

 e¨vL¨v: PdVdudWdUdQ   

 ev, PdVdQdu  0J500du    [ J500dQ 

Ges dV = 0] J500 [AšÍt¯’ kw³ FYvZ¥K nIqvi A_© 
wm‡÷‡gi AšÍt¯’ kw³ n«vm cvq] 

 

2|  mg-AvqZ cÖwµqvq wm‡÷g KZ…©K M„nxZ Zvc Q n‡j AšÍt ’̄ kw³i 
e„w×i cwigvY n‡e- [GST: 22-23] 

 (K) –Q (L) 0 (M) Q (N) 2Q M 
 e¨vL¨v: ZvcMwZwe`¨vi 1g m~Î,  

WUQ   

UQ   
mg AvqZb cÖwµqvq, 0V   

0V.PW   
  AšÍt ’̄ kw³ e„w×, M„nxZ Zv‡ci mgvb|  
3|  ZvcMwZwe`¨vi cÖ_g I wØZxq m~‡Îi mgwš̂Z mgxKiY †KvbwU? [GST-

Science. 21-22] 
 (K) TdS = dU-VdP (L) TdS = dU+PdV 
 (M) TdS = dU + VdP (N) TdS = dU+PdV N 
 e¨vL¨v: 1g m~Î: dQ = dU+PdV Ges dQ = TdS 
  TdS = dU+PdV 
 Sibv †_‡K cwZZ cvwbi g¨v_:  msQ ; mgh= ms  

1|  0.20 †KwR ivbœvi †Z‡ji ZvcgvÎv 500C evov‡Z KZ kw³ 
cÖ‡qvRb, hw` GB †Z‡ji Av‡cwÿK Zvc 1800J/(kg0C)? [JU-A, 

Set-G: 22-23] 

 (K) 1800502.0   (L) 
180050

2.0


 

 (M) 
502.0

1800


  (N) 

502.0

1800


  K 

 e¨vL¨v: 
50180020.0mSQ   

J1800181000501800
100

20
  

m = 0.20kg 
=500C=50k 
S = 1800J/(kg.0C) 

Q = ?  
2|  4200m DuPz GKwU RjcÖcv‡Zi Zj‡`k I kxl©‡`‡ki g‡a¨ 

ZvcgvÎvi e¨eavb KZ n‡e hw` cZbkxj cvwbi mg Í̄ kw³B 
ZvcgvÎv e„w×‡Z e¨q nq| [JU: 15-16] 

 (K) 200C  (L) 9.80C  
 (M) 15.60C  (N) †KvbwUB bq  L 
 e¨vL¨v: w¯’wZ kw³ Zvc kw³‡Z iƒcvšÍwiZ n‡j,  msmgh  

 C8.9K8.9
4200

42008.9

s

gh 0


  

3|  GKLÐ eid Dci †_‡K f‚wg‡Z cwZZ n‡jv| G‡Z cZb kw³i 
50% Zv‡c iƒcvšÍwiZ nIqvq eid LÛwUi GK-PZz_vsk M‡j †Mj| 
LÐwU KZ km D”PZv n‡Z cwZZ n‡qwQj? [KU. 18-19] 

 (K) 1.714 (L) 8.57 (M) 17.14 (N) 34.28 M 

 e¨vL¨v: 
f

mL
4

1
mgh5.0   

 336000
4

1
h8.95.0   km14.17h   

4|  200ms-1 †e‡M cÖvß GKwU mxmvi ey‡jU †Kv_vI _vwg‡q †`qvi d‡j 
mg Í̄ MwZkw³ Zv‡c iƒcvšÍwiZ nj| ey‡j‡Ui ZvcgvÎv KZ e„w× 
cv‡e? (mxmvi Av‡cwÿK Zvc 126Jkg-1k-1) 

 (K) 158.73K  (L) 158.73J/kg 
 (M) 108.73J/kg (N) 108.73K  K 

 e¨vL¨v:  msmv
2

1 2  ev, K73.158
1262

)200(

s2

v 22




  

 

cvV-wb¤œ w¯’ivsK 
DaŸ© w ’̄ivsK-wb¤œw¯’ivsK 
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  iæ×Zvcxq cwieZ©‡b: 

 (a) 



2211

VPVP  (b) 
1

2211
VTVT



  

 (c) 








1

22

1

11
PTPT  (d) 

1

nR
W


  [T1-T2] 

1|  evqy‡Z iæ×Zv‡c cÖmvwiZ K‡i Gi AvqZb 5 ¸Y Kiv nj| hw` 
cÖv_wgK Pvc 1 evqygÐjxq Pvc nq Zvn‡j P‚ovšÍ Pvc KZ N/m2 

n‡e? ( = 1.14) [SUST: 16-17; JUST-C: 19-20] 

 (K) 41006.1   (L) 41036.3   

 (M) 41013.4   (N) 41036.5   K 

 e¨vL¨v: 



2211

VPVP  

  P‚ovšÍ Pvc, 5

4.1

1

2

1

2
101

2

1
P

V

V
P 





















 

   24 m/N1006.1   
2|  iæ×Zv‡c 1 evqy gÛjxq 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 n‡j M¨vm‡K KZ ¸Y 
cÖmvwiZ Ki‡Z n‡e| [SUST: 08-09; P.‡ev. 21; g.‡ev. 21] 

 (K) 1.4 (L) 2.63 (M) 5.2 (N) 7.8 L 

 e¨vL¨v: 378.01
2

1
P

V

V
P

4.1

1

2

1

2






















 

 
111

2

1

2
V63.2V

378.0

1
V

P

P
V 








  

 m‡gvò cÖwµqvq KvR: 









1

2

V

v
lnnRTW 










2

1

P

P
lnnRT  

 †gvjvi Av‡cwÿK Zvc: 
Tn

C



 ; RCC

vp
  

 Kg©̀ ÿZv, %100
Q

Q
1

1

2 







  

  = %100
T

TT

1

21 


= %100
T

T
1

1

2   

1|  GKwU Kv‡b©v BwÄb 2270C Ges 1270C ZvcgvÎvi g‡a¨ KvR K‡i| hw` 
BwÄb KZ…©K K…Z Kv‡Ri cwigvY 500J nq, Z‡e Zvc MÖvn‡K cÖZ¨vL¨vZ 
Zv‡ci cwigvY KZ n‡e? [DU-A: 22-23] 

 (K) 2000J (L) 1500J (M) 500J (N) 1000J K 

 e¨vL¨v: ;
5

1

500

400
1

T

T
1

1

2   

 J2500

5

1

500W
Q

Q

W
1

1




  

 Avei, 
21

QQW   

 J20005002500WQQ
12

  

2|  GKwU cÖZ¨vMvgx BwÄb 270C ZvcgvÎvq 900J Zvc MÖnY K‡i Ges wm‡é 
540J Zvc eR©b K‡i| BwÄ‡bi `ÿZv- [IU-D: 19-20] 

 (K) 40% (L) 50% (M) 60% (N) 70% K 

 e¨vL¨v: BwÄ‡bi `ÿZv, %100
Q

QQ

1

21 






 
  

 = %40%100
900

540900



 

3|  BwÄb A KvR Ki‡Q 500K I 450K ZvcgvÎvq Ges BwÄb B KvR 
Ki‡Q 450K I 400K ZvcgvÎvq| BwÄb B Gi `ÿZv BwÄb A †_‡K 
KZUzKz †ewk? [SUST: 12-13] 

 (K) 0% (L) 1.0% (M) 1.5% (N) 1.75% L 

 e¨vL¨v: %1110.1
450

500

A

B 



 

 Kv‡b©v P‡µi: 
2

1

2

1

T

T

Q

Q
  

1| GKwU weciZxgyLx Kv‡b©v Dr‡mi ZvcgvÎv 200K| Drm †_‡K 2520J 
Zvc MÖnY K‡i 3780J Zvc †Q‡o †`q| MÖvn‡Ki ZvcgvÎv KZ n‡Z cv‡i? 
[JU.A. Set-1. 21-22] 

 (K) 133.33K (L) 300K (M) 0.0075K (N) 1K L 

 e¨vL¨v: Kv‡b©v BwÄ‡bi †ÿ‡Î, 
2

1

2

1

T

T

Q

Q
  

 K300200
2520

3780
T

Q

Q
T

1

1

2

2
  

 
2|  GKwU Kv‡b©v BwÄ‡bi Zvc Drm I Zvc MÖvn‡Ki ZvcgvÎv h_vµ‡g 3270C 

I 1270C| BwÄbwU Zvc Drm †_‡K 4500J Zvc MÖnY K‡i wKQz Zvc 
Kv‡R iƒcvšÍwiZ K‡i Ges Aewkó Zvc MÖvc‡K eR©b K‡i| ewR©Z Zv‡ci 
cwigvY KZ Ryj (J)| [GST-A. 20-21] 

 (K) 1500 (L) 2000 (M) 2500 (N) 3000 N 

 e¨vL¨v: J30004500
600

400
Q

T

T
Q

1

1

2

2
  

 Kvh©K…Z mnM: 
W

Q
K  ; 

12
QQW   

1|  GKwU †iwd«Rv‡iU‡ii Kg©m¤úv`b mnM 2.5| GwU kxZj Zvcavi n‡Z cÖwZ 
P‡µ 300J Zvc MÖnY K‡i| †iwd«Rv‡iUi Pvjv‡bvi Rb¨ cÖwZ P‡µ evB‡i 
†_‡K Kx cwigvY KvR m¤úv`b Ki‡Z n‡e? [JU.A. Set-F. 21-22] 

 (K) 120J  (L) 240J  

 (M) J
300

5.2
  (N) †Kv‡bvwUB bq  K 

 e¨vL¨v: †iwd«Rv‡iUi Kg©m¤úv`b mnM,  

 
W

Q

QQ

Q
K 1

12

1 


  [Q1 = AcmvwiZ Zvc = M„nxZ Zvc, Q2 = ewR©Z Zvc] 

 
W

300
5.2   J120J

5.2

300
W   

 GbUªwc: 
T

dQ
ds   

 (a) Mj‡bi myß Zv‡ci †ÿ‡Î, 
T

mL
ds f  

 (b) ev®úxqfe‡bi myß Zv‡ci ÿ‡Î, 
T

mL
ds v  
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1|  1000C ZvcgvÎvi 373kg cvwb‡Z 1000C ZvcgvÎvi ev‡®ú cwiYZ Kiv 
n‡j GbUªwci cwieZ©b n‡e- [cvwbi ev®úxfe‡bi myßZvc = 
2.26106J/kg] 

 (K) 2.26106J/K (L) 842.98106J/K 
 (M) 165.04106J/K (N) 847.01106J/K K 
 

 e¨vL¨v: 
373

1026.2373

T

mL

T

dQ
dS

6

v


  

 K/J1026.2 6  
2|  00C ZvcgvÎvi 273kg eid‡K 00C ZvcgvÎvi cvwb‡Z iƒcvšÍi Kiv n‡j 

GbUªwci cwieZ©b KZ n‡e? eid Mj‡bi Av‡cwÿK myßZvc n‡jv 

kg/J1036.3 5  [DU. 16-17] 

 (K) 9.17.28105J/K (L) 3.36105J/K 
 (M) 273105J/K (N) 0J/K  L 

 e¨vL¨v: 
273

1036.3273

T

mL

T

dQ
dS

5

f


  

 K/J1036.3 5  
 

UvBc: AbycvZ/g¨v_  

(a) %100
5

273K

9

32F

5

C






  

  dv‡ibnvBU I †Kjwfb †¯‹‡j GKB cvV 574.250F Or 574.25K 

  †mw›U‡MÖW I dv‡ibnvBU †¯‹‡j GKB cvV C400 Or F400  
  †mw›U‡MÖW I †Kjwfb †¯‹j KLbB mgvb n‡e bv|  
(b)  dWdUdQ   

(c)  
2

2

1

1

2

2

1

1

2211

T

V

T

V
;

T

P

T

P
;VPVP   

1|  hw` 300C ZvcgvÎv I 6105Pa Pv‡ci GKwU M¨vm‡K m‡gvò cÖwµqvq 
wZb¸Y AvqZ‡b cÖmvwiZ Kiv nq, Z‡e M¨vmwUi P‚ovšÍ Pvc KZ Pa? 
[GST: 22-23] 

 (K) 2105 (L) 2.5105 (M) 3105 (N) 4.5105 K 
 e¨vL¨v: m‡gvò cÖwµqv e‡h‡ji m~Î †g‡b P‡j,  

P1V1 = P2V2 

Pa102
V3

V106

V3

VP
P 5

1

1

5

1

11

2



  

GLv‡b,  
V2 = 3V1 

 (d) 
2

1

2

1

T

T

Q

Q
  

 

UvBc: msL¨vMZ gvb  
1|  GK cvigvYweK M¨v‡mi †ÿ‡Î, 67.1  

 wØ cvigvYweK M¨v‡mi †ÿ‡Î, 41.1  

 wÎ cvigvYweK M¨v‡mi †ÿ‡Î, 33.1  

2|  ev®úx fe‡bi myß Zvc, lv = 2.26106JKg-1 

 eid Mj‡bi myß Zvc, lf = 3.36105JKg-1 

3|  cvwbi Av‡cwÿK Zvc = 4200 Jkg-1k-1 

 ei‡di Av‡cwÿK Zvc = 2100 JKg-1k-1 

 
 
 

UvBc: w_Iwi 
1| k~b¨Zg m~Î: ZvcMwZwe`¨vi k~b¨Zg m~‡Îi g~j e³e¨ n‡jv- cÖK…wZ‡Z 

ZvcgvÎv bvgK GKwU cÖ‡qvRbxq ZvcMZxq Pj ivwk i‡q‡Q| 
ZvcMwZwe`¨vi k~b¨Zg m~‡Îi mvnv‡h¨ _v‡g©vwgUvi ˆZwi Kiv n‡q‡Q|  

2|  cÖ_g m~Î: hLb †Kv‡bv e¨e ’̄vq (System) Zvc mieivn Kiv nq ev e¨e ’̄v 
KZ…©K Zvc M„nxZ nq, ZLb Gi wKQz Ask Af¨šÍixY kw³ e„wÏ Ki‡Z A_©vr 
ZvcgvÎv e„w× Ki‡Z Ges Aewkó Ask evwn¨K KvR m¤úv`‡b e¨q nq| 
A_©vr, cÖ`Ë Zvc = Af¨šÍixY kw³ e„w× + evwn¨K KvR (dQ = dU + 
dW)| ZvcMwZwe`¨vi cÖ_g m~Î‡K weÁvwb K¬wmqvm wee„Z K‡ib|  

 ZvcMwZwe`¨vi cÖ_g m~Î kw³i wbZ¨Zv m~‡Îi GKwU we‡kliƒc|  
 ZvcMwZwe`¨vi cÖ_g m~‡Îi g~j e³e¨ n‡jv- cÖK…wZ‡Z Af¨šÍixY kw³ bvgK 

GKwU cÖ‡qvRbxq ZvcMZxq Pj ivwk i‡q‡Q|  
 ZvcMwZwe`¨vi cÖ_g m~‡Îi Zvrch©:  
 (1) GwU Zvc I Kv‡Ri g‡a¨ m¤úK© ’̄vcb K‡i|  
 (2) KvR I Zvc G‡K Ac‡ii mgZzj¨|  
  wm‡÷g Zvc MÖnY Ki‡j dQ(+) I wm‡÷g Zvc eR©b Ki‡j dQ(-) 
  ZvcgvÎv evo‡j dU(+) I ZvcgvÎv Kg‡j dU(-) 
  wm‡÷g wb‡R KvR Ki‡j dW(+) I wm‡÷‡gi Dc‡i KvR Ki‡j dW(-) 
 ZvcMwZwe`¨vi cÖ_g m~‡Îi e¨envi:  
 (1) m‡gvò cÖwµqvi †ÿ‡Î: m‡gvò cÖwµqvq wm‡÷g ev e¨e¯’v KZ…©K 

 m¤úvw`Z KvR wm‡÷‡g mieivnK…Z ev M„nxZ Zvckw³i mgvb|  
 (2) iæ×Zvcxq cÖwÎqvi †ÿ‡Î: †h cÖwµqvq †Kv‡bv wm‡÷‡gi Zvc aªæe 

 _v‡K; wKš‘ Pvc I AvqZb cwiewZ©Z nq Zv‡K iæ×Zvcxq cÖwµqv 
 e‡j|  

 (3) ª̀æe AvqZb cÖwµqvi †ÿ‡Î: †h cÖwµqvq †Kv‡bv wm‡÷‡gi AvqZb aªæe 
_v‡K Zv‡K aªæe AvqZb cÖwµqv e‡j|  

 (4) mgPvc cÖwµqvi †ÿ‡Î: †h cÖwµqvq †Kv‡bv wm‡÷‡gi Pvc aªæe _v‡K 
 Zv‡K aªæe Pvc cÖwµqv e‡j|  

N.B: (i)  mgPvc cÖwµqvq K…Z KvR Pvc Ges AvqZ‡bi cwieZ©‡bi mgvb|  
  (ii)  mgAvqZb cÖwµqvq K…Z KvR k~b¨|  
  (iii) m‡gvò cÖwµqvq K…Z KvR mieivnK…Z Zvckw³i mgvb&  
  (iv) iæ×Zvcxq cÖwµqvq dW = -dU| A_©vr K…Z KvR Af¨šÍixY  

  kw³ n«vm ev e„w×i mgvb|  
 ZvcMwZwe`¨vi cÖ_g m~‡Îi mxgve×Zv:  
 (1) Dò e¯‘ n‡Z Zvc kxZj e ‘̄‡Z cÖevwnZ n‡jI kxZj e ‘̄ n‡Z Zvc 

KLbB Dò e ‘̄‡Z †h‡Z cv‡i bv| hw`I kxZj e¯‘ n‡Z Dò e¯‘‡Z 
Zvc hvIqvi welqwU ZvcMwZwe`¨vi cÖ_g m~Î ev kw³i msiÿY m~Î 
†g‡b P‡j| wKš‘ ev Í̄‡e GB NUbv KLbB N‡U bv|  

 (2) †Kv‡bv wm‡÷‡g cÖhy³ Zv‡ci wKQz Ask Kv‡R cwiYZ nq; wKš‘ 
cy‡ivUvB Kv‡R cwiYZ n‡e wKbv ev n‡Z cv‡i wKbv Zv cÖ_g m~Î †_‡K 
Rvbv hvq bv|  

3|  ZvcMwZwe`¨vi wØZxq m~Î: weL¨vZ cÖ‡KŠkjx mvw` Kv‡b©v (Sadi Carnot) 
GB wm×v‡šÍ DcbxZ nb †h, Zvckw³‡K KLbB m¤ú~Y©iƒ‡c Kv‡R cwiYZ 
Kiv hvq bv| GB e³e¨B ZvcMwZwe`¨vi wØZxq m~‡Îi wfwË|  

 ZvcMwZwe`¨vi wØZxq m~‡Îi g~j eZ¡¨ n‡jv- cÖK…wZ‡Z GbUªwc bv‡g GKwU 
cÖ‡qvRbxq ZvcMZxq Pj ivwk i‡q‡Q| dQ = TdS GwUB ZvcMwZwe`¨vi 
wØZxq m~‡Îi MvwYwZK msÁv|  

4|  ˆÎa we› ỳ/ wngv¼/ eid we› ỳ:  
  cvwbi ˆÎa weš‘i ZvcgvÎv Ttr = 273.16K 
  cvwbi ˆÎa we› ỳi ZvcgvÎv Pvc = 4.58mm (Hg)  
  cvwbi wngv¼ 00C ev 320F|  
  cig k~b¨ ZvcgvÎv = 0K = -2730c, -459.40F 
5|  Zvcxq wm‡÷g: Zvcxq wm‡÷g wZb ai‡bi| h_v:   
 (1) Db¥y³ wm‡÷g: Db¥y³ wm‡÷g cwi‡e‡ki mv‡_ fi I kw³ DfqB 

wewbgq Ki‡Z cv‡i|    
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 (2) e× wm‡÷g: e× wm‡÷g cwi‡e‡ki mv‡_ ïay kw³ wewbgq Ki‡Z cv‡i 
wKš‘ fi wewbgq Ki‡Z cv‡i bv|   

 (3) wew”Qbœ wm‡÷g: wew”Qbœ wm‡÷g cwi‡ek Øviv †gv‡UI cÖfvweZ nq bv| 
A_©vr G‡ÿ‡Î fi I kw³ wKQzB wewbgq K‡i bv|  

 Zvcxq wm‡÷‡g Pvi cÖKvi ZvcMZxq cwieZ©b †`Lv hvq| h_v:  
 (1) m‡gvò cwieZ©b; (2) iæ×Zvcxq cwieZ©b; (3) mgAvqZb cwieZ©b; 

(4) mgPvi cwieZ©b|  
6|  m‡gvò cwieZ©b: †h cwieZ©‡b †Kv‡bv M¨v‡mi Pv‡ci I AvqZ‡bi cwieZ©b nq, 

wKš‘ ZvcgvÎv w ’̄i _v‡K †mB cwieZ©b‡K m‡gvò cwieZ©b e‡j Ges †h 
c×wZ‡Z GB cwieZ©b msNwUZ nq Zv‡K m‡gvò cÖwµqv e‡j|  

 m‡gvò cÖwµqvq M¨v‡mi Pvc I AvqZ‡bi m¤úK© e‡q‡ji m~Î †g‡b P‡j| 

A_©vr, 
V

1
P  | m‡gvò cwieZ©‡bi †ÿ‡Î P-V †jLwPÎ AvqZvKvi 

cive„Ë n‡e|  
 m‡gvò cwieZ©‡bi kZ©mg~n:  
 (1) M¨vm‡K GKwU mycwievnx cv‡Î ivL‡Z n‡e|  
 (2) cv‡Îi PZz®úvk¦© ’̄ gva¨‡gi ZvcMÖvwnZv ev ZvcaviY ÿgZv D”P n‡Z n‡e|  
 (3) Pv‡ci cwieZ©b ax‡i ax‡i msNwUZ Ki‡Z n‡e|  
 (4) cÖ‡qvRbxq Zvc MÖnY ev eR©‡bi Øviv ZvcgvÎv w ’̄i _vK‡e|  
 m‡gvò cwieZ©‡bi ˆewkó¨: 
 (1) ZvcgvÎv w ’̄i †i‡L †Kv‡bv M¨v‡mi Pvc I AvqZ‡bi cwieZ©b‡K 

m‡gvò cwieZ©b e‡j|  
 (2) GB cwieZ©‡bi cÖ‡qvRbg‡Zv Zvc mieivn A_ev MÖnY Ki‡Z nq|  
 (3) GwU GKwU axi cÖwµqv|  
 (4) GB cwiewZ©‡b cvÎwU Zv‡ci mycwievnx nIqv cÖ‡qvRb|  
 (5) GB cwieZ©‡b cv‡Îi PZz®úvk¦©¯’ gva¨‡gi ZvcMÖvwnZv D”P n‡Z nq|  
 (6) m‡gvò cwieZ©b e‡qj-Gi m~Î †g‡b P‡j A_©vr, PV = aªæeK|  
 (7) m‡gvò †jL A‡cÿvK…Z Kg Lvov|  
7|  iæ×Zvcxq cwieZ©b: †h cÖwµqvq wm‡÷g Zvc MÖnY K‡i bv wKsev Zvc 

eR©b K‡i bv Zv‡K iæ×Zvcxq cÖwµqv e‡j| M¨v‡mi iæ×Zvcxq cwieZ©‡bi 
†ÿ‡Î e‡q‡ji m~Î cÖ‡hvR¨ bq|  

 iæ×Zvcxq cwieZ©‡bi kZ©mg~n:  
 (K) M¨vm‡K GKwU Kzcwievnx cv‡Î ivL‡Z n‡e|  
 (L) cv‡Îi PZz®úvk©¯’ gva¨‡gi ZvcMÖvwûZv Kg n‡Z n‡e|  
 (M) Pvc cwieZ©b Lye ª̀æZ msNwUZ Ki‡Z n‡e hv‡Z evB‡ii mv‡_ Zvc 

Av`vb-cÖ`v‡bi †Kv‡bv my‡hvM bv _v‡K|  
 iæ×Zvcxq cwieZ©‡bi ˆewkó¨:  
 (1) †gvU Zv‡ci cwigvY w ’̄i †i‡L †Kv‡bv M¨v‡mi Pvc I AvqZ‡bi 

cwieZ©b‡K iæ×Zvcxq cwieZ©b e‡j|  
 (2) GB cwieZ©‡b ZvcgvÎvi cwieZ©b N‡U|  
 (3) GwU GKwU AwZ ª̀æZ cÖwµqv|  
 (4) GB cwieZ©‡b cvÎwU Zvc Kzcwievnx nIqv cÖ‡qvRb|  
 (5) GB cwieZ©‡b cv‡Îi PZz®úvk©¯’ gva¨‡gi ZvcMÖvwnZv wb¤œ n‡Z nq|  
 (6) Av`k© M¨v‡mi iæ×Zvcxq cwieZ©‡bi mgxKiY n‡jv, PV = aªæeK|  

 (7) iæ×Zvcxq †jL m‡gvò †jL n‡Z  ¸Y AwaK Lvov|  
 iæ×Zvcxq cÖmv‡i‡Y mgq wm‡÷g KZ…©K m¤úvw`Z KvR wm‡÷‡gi AšÍ ’̄ 

kw³ Øviv m¤úvw`Z nq e‡j wm‡÷‡gi AšÍ¯’ kw³ n«vm cvq| A_©vr wm‡÷g 
kxZj nq| cÿvšÍ‡i iæ×Zvcxq ms‡KvP‡bi mgq evB‡i †_‡K kw³ 
mieivn K‡i wm‡÷‡gi Ici KvR m¤úvw`Z nq e‡j wm‡÷‡gi AšÍ¯’ kw³ 
e„w× cvq, d‡j wm‡÷‡gi ZvcgvÎvI e„w× cvq|  

8|  †gvjvi Av‡cwÿK Zvc: 1 †gvj M¨v‡mi ZvcgvÎv 1 wWwMÖ evov‡Z †h 
cwigvY Zv‡ci cÖ‡qvRb nq Zv‡K IB M¨v‡mi †gvjvi ZvcaviY ÿgZv ev 
†gvjvi Av‡cwÿK Zvc e‡j|  

 Cp-Cv = R; A_©vr, M¨v‡mi ỳB Av‡cwÿK Zv‡ci cv_©K¨ ev AšÍidj M¨vm 
aªæeK R-Gi mgvb|  

 

9|  cÖZ¨ve_©x I AcÖZ¨veZ©x:  
 cÖZ¨veZ©x: †h cÖwµqv wecixZgyLx n‡q cÖZ¨veZ©b K‡i Ges m¤§yLeZ©x I 

wecixZgyLx cÖwµqvi cÖwZ ¯Í‡i Zvc I Kv‡Ri djvdj mgvb I wecixZ nq 
†mB cÖwµqv‡K cÖZ¨veZ©x cÖwµqv e‡j| G‡K cÖZ¨vMvgx cÖwµqvI ejv nq|  

 cÖZ¨veZ©x cÖwµqvi kZ©:  
 (K) cÖwµqvwU Aek¨B Lye ax‡i msNwUZ n‡Z n‡e|  
 (L) †Kv‡bv cÖwµqv cÖZ¨veZ©x n‡e hw` cÖwµqvwU PjvKvjxb †Kv‡bv AcPqx 

kw³ m„wó bv nq|  
 AcÖZ¨veZ©x: †h cÖwµqvq m¤¢ve¨ me cÖvK…wZK Dcvq m‡Ë¡I mgMÖ ms¯’v‡K 

cy‡ivcywi cÖv_wgK Ae¯’vq wdwi‡q Avbv hv qbv ev †h cÖwµqv wecixZgyLx 
n‡q cÖZ¨veZ©b Ki‡Z cv‡i bv Zv‡K AcÖZ¨ve_©x cÖwµqv e‡j|  

 cÖZ¨veZ©x cÖwµqvi ˆewkó¨:  
 (1) AcÖZ¨veZ©x cÖwµqv nVvr Ges ¯̂Ztù‚Z©fv‡e msNwUZ nq|  
 (2) cÖK…wZ‡Z me cÖwµqv ¯̂Ztù‚Z©fv‡e N‡U _v‡K| myZivs cÖvK…wZK cÖwµqv 

gvÎvB AcÖZ¨veZ©x|  
 (3) GB cÖwµqvq ms ’̄v KLbB Zvi cÖv_wgK A ’̄vq wd‡i hvevi cÖeYZv 

†`Lvq bv|  
 (4) GwU GKwU ª̀æZ cÖwµqv Ges GwU ZvcMZxq mvg¨ve ’̄v eRvq iv‡L bv|  
 cÖZ¨veZ©x I AcÖZ¨veZ©x cÖwµqvi g‡a¨ Zzjbv:  
 (1) cÖZ¨veZ©x cÖwµqv GKwU AwZ axi cÖwµqv| Aciw`‡K AcÖZ¨veZ©x 

cÖwµqv GKwU ª̀æZ cÖwµqv|  
 (2) cÖZ¨veZ©x cÖwµqv ¯^Ztù‚Z© cÖwµqv bv| cÿvšÍ‡i AcÖZ¨veZ©x cÖwµq 

GKwU ¯^Ztù‚Z© I GKgyLx cÖwµqv|  
 (3) cÖZ¨veZ©x cÖwµqvq Kvh©wbe©vnK e ‘̄ cÖv_wgK Ae ’̄vq wd‡i Av‡m| 

cÿvšÍ‡i AcÖZ¨veZ©x cÖwµqvq Kvh©wbe©vnK e ‘̄ cÖv_wgK Ae ’̄vq wd‡i Av‡m 
bv|  

 (4) cÖZ¨veZ©x cÖwµqvq wm‡÷‡gi ZvcMZxq mvg¨ve ’̄v eRvq _v‡K| 
cÿvšÍ‡i AcÖZ¨veZ©x cÖwµqvq wm‡÷‡gi ZvcMZxq Ae ’̄v eRvq _v‡K bv|  

10| Kv‡b©v Pµ + Zvc BwÄb:  
 Kv‡b©v Pµ: divwm weÁvbx mvw` Kv‡b©v (1832) mKj †`vl-ÎæwU gy³ GKwU 

BwÄ‡bi cwiKíbv K‡ib| GwU GKwU Av`k© BwÄb hvi Kg©`ÿZv 100%|  
 Kv‡b©v P‡µi avcmg~n:  
 (K) cÖ_g avc: m‡gvò cÖmviY  
 (L) wØZxq avc: iæ×Zvcxq cÖmviY  
 (M) Z…Zxq avc: m‡gvò ms‡KvPb 
 (N) PZz_© `vc: iæ×Zvcxq ms‡KvPb  
 Kv‡b©v Pµ GKwU cÖZ¨vMvgx Pµ|  
 Zvc BwÄb: †h BwÄb Øviv Zvckw³‡K hvwš¿K kw³‡Z iæcvšÍi Kiv hvq 

Zv‡K Zvc BwÄb e‡j|  
 Zvc BwÄ‡bi `ÿZv: †Kv‡bv Zvc BwÄb Øviv Kv‡Ri iƒcvšÍwiZ Zvckw³i 

cwigvY BwÄb Øviv †kvwlZ Zvckw³i cwigv‡Yi AbycvZ‡K BwÄ‡bi `ÿZv 
ev Kg©`ÿZv e‡j|  

 (K) BwÄ‡bi `ÿZvi wnmve †_‡K jÿ Kiv hvq †h, Bnv †Kej Zvc Drm I 
ZvcMÖvn‡Ki ZvcgvÎv T1, T2 Gi Ici wbf©i K‡i- Kvh©wbe©vnK e¯‘i 
cÖK…wZi Ici wbf©i K‡i bv|  

 (L) †h †Kv‡bv ỳwU wbw`©ó ZvcgvÎvi g‡a¨ Kvh©iZ mKj cÖZ¨vMvgx BwÄ‡bi 
Kg©̀ ÿZv mgvb nq|  

 (M) †h‡nZz T1 > (T1 –T2), Kv‡RB BwÄ‡bi `ÿZv KL‡bvB 100% n‡Z 
cv‡i bv|  

 (N) Zvc Drm I ZvcMÖvn‡Ki ga¨eZ©x ZvcgvÎvi g‡a¨ cv_©K¨ hZ †ewk 
n‡e BwÄ‡bi `ÿZvI ZZ †ewk n‡e|  

11| †iwd«Rv‡iUi:  
 Kvh©K…Z mnM: †iwd«Rv‡iUi n‡Z AcmvwiZ Zvc I K‡¤úªmi KZ…©K 

mieivnK…Z hvwš¿K Kv‡Ri AbycvZ‡K Kvh©K…Z mnM e‡j| G‡K K Øviv 
cÖKvk Kiv nq| K-Gi gvb 2 †_‡K 6 Gi g‡a¨ nq|  
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 Zvc BwÄb I †iwdRªv‡iU‡ii g~jbxwZi g‡a¨ cv_©K¨:  
 (K) Zvc BwÄb D”P ZvcgvÎvi Drm n‡Z Zvc MÖnY K‡i Kvh© m¤úv`b K‡i 

Ges Ae¨eüZ Zvc wb¤œ Zvc-gvÎvi ZvcMÖvn‡K eR©b K‡i|  
 (L) cÿvšÍ‡i †iwd«Rv‡iUi wb¤œ ZvcgvÎvi Drm †_‡K Zvc MÖnY ev 

AcmviY K‡i I D”P ZvcgvÎvi Avav‡i eR©b K‡i| Gi Rb¨ evB‡i †_‡K 
kw³ mieivn Ki‡Z nq|  

12| GbUªwc: †Kv‡bv wm‡÷‡gi wek„•Ljvi m~PK cwigvc‡K GbUªwc e‡j| GB 
cÖwµqvq Zvc w¯’i _v‡K|  

 GbUªwci Zvcrch©:  
 (1) GbUªwc GKwU cÖvK…wZK ivwk hvi gvb Zvc I cig ZvcgvÎvi 

Abycv‡Zi mgvb|  
 (2) GwU e ‘̄i GKwU Zvcxq ag© hv Zvc mÂvj‡bi w`K wb‡ ©̀k K‡i|  
 (3) GwU e ‘̄i ZvcMZxq Ae ’̄v wba©vi‡Y mnvqZv K‡i|  
 (4) GwU ZvcgvÎv, Pvc, AvqZb, AšÍwb©wnZ kw³, Pz¤^Kxq Ae ’̄vi b¨vq 

†Kv‡bv e ‘̄i Ae ’̄v cÖKvk K‡i|  
 (5) GbUªwc e„w× †c‡j e¯‘ k„•Lj Ae¯’v n‡Z wek„•Lj Ae ’̄vq cwiYZ nq|  
 (6) ZvcgvÎv I Pv‡ci b¨vq G‡K Abyfe Kiv hvq bv|  
 cÖZ¨vMvgx ev cÖZ¨veZ©x P‡µ GbUªwc w¯’i _v‡K|  

 

GB UvBc †_‡K ûeû cÖkœ Avmvi m¤¢vebv 
1|  cÖK…wZ‡Z ÔZvcgvÎvÕ bvgK ZvcMZxq Pjivwki cwiPq cvIqv hvq †Kvb m~Î 

†_‡K?  
 DËi: ZvcMwZwe`¨vi k~b¨Zg m~Î  
2|  Zvc MwZwe`¨vi †Kvb m~Î‡K wfwË K‡i _v‡g©vwgUvi ˆZwi Kiv nq?  
 DËi: k~b¨Zg m~Î|  
3|  G›Uªwci S.I. GKK †KvbwU?  
 DËi: JK-1 
4|  Zvc cwienb cÖwµqvq †hLv‡b KYvi cÖK…Z ¯’vbvšÍ‡ii mv‡_ Zvc ’̄vbvšÍwiZ 

nq, Zv Kx bv‡g cwiwPZ?  
 DËi: cwiPjb  
5|  iæ×Zvcxq ms‡KvP‡bi mgq M¨v‡mi Af¨šÍixY kw³-  
 DËi: e„w× cvq  
6|  M¨v‡mi g‡Zv KwVb c`v‡_© ỳBwU Av‡cwÿK Zvc `iKvi †bB, KviY-  
 DËi: ZvcgvÎvi cwieZ©‡b KwVb c`v‡_©i AvqZb ev Pv‡ci bMY¨ cwieZ©b 

N‡U 
7|  cÖZ¨veZ©x iƒ×Zvcxq cÖwµqvq †h †fŠZ ivwk w ’̄i _v‡K Zv‡K wK e‡j?  
 DËi: G›Uªwc  
8|  cigk~b¨ ZvcgvÎvi gvb dv‡ibnvBU †¯‹‡j KZ?  
 DËi: 0K, -2730C, -459.40F 
9|  Pvc e„w× †c‡j ùzUbvsK-  
 DËi: ev‡o  
10|  kw³i wbZ¨Zv m~ÎwU ZvcMwZwe`¨vi †Kvb m~‡Îi mvnv‡h¨ e¨vL¨v Kiv hvq?  
 DËi: cÖ_g m~Î  
11|  iæ×Zvcxq cwieZ©‡bi †ÿ‰Î mZ¨ bq-  
 DËi: M¨v‡mi AšÍwb©wnZ kw³ w¯’i _v‡K  

12|  †Kv‡bv M¨v‡mi Av‡cwÿK ZvcØ‡qi AbycvZ  = 1.4 n‡j, M¨vmwUi AYy-  
 DËi: wØ-cvigvYweK  
13|  G›Uªwci †ÿ‡Î †KvbwU mwVK bq?  
 DËi: Zvc I Pv‡ci b¨vq Abyfe Kiv hvq  
14|  †h e ‘̄ Zvi Dci AvcwZZ mKj wewKiY †kvlY K‡i †bq Zv‡K Kx e‡j?  
 DËi: Av`k© K…ò e ‘̄  
15|  †h h‡š¿i mvnv‡h¨ Zvc cwigvc Kiv nq?  
 DËi: K¨v‡jvwiwgUvi  
16|  M¨v‡mi Af¨šÍixY kw³ wbf©i K‡i †Kvb ivwki Ici|  
 DËi: ZvcgvÎv  

17|  ZvcMwZwe`¨vi cÖ_g m~Î cÖK…Zc‡ÿ-  
 DËi: kw³i wbZ¨Zvi m~Î  
18|  ZvcMwZwe`¨vi cÖ_g m~Î bx‡Pi †Kvb `ywUi g‡a¨ m¤úK© ¯’vcb K‡i?  
 DËi: Zvc I KvR  
19|  ZvcMwZwe`¨vi wØZxq m~Î n‡Z cvIqv hvq-  
 DËi: GbUªwci aviYv  
20|  †h ZvcgvÎvq eid cvwb I Rjxq ev®ú mnve ’̄v‡b _v‡K Zv‡K e‡j-  
 DËi: ˆÎa we› ỳ  
21|  iæ×Zvcxq cwieZ©‡bi ˆewkó¨ n‡jv-  
 DËi: GwU GKwU AwZ `ªæZ cÖwµqv, GB cwieZ©‡b cvÎwU Zvc Kzcwievnx 

nIqv `iKvi|  
22|  kw³i AcP‡qi aviYv †`q †K?  
 DËi: jW© †Kjwfb  
23|  cvwbi ùzUbvsK me‡P‡q †ewk n‡e-  
 DËi: bxPz mgZjf‚wg‡Z  
24|  Kv‡b©v P‡µ GbUªwci cwieZ©b-  
 DËi: k~b¨  
25| GKwU Mvox Pj‡Z _vK‡j Zvi Uvqv‡ii wfZi wKQz ZvcMZxq cÖwµqv P‡j| 

GB cÖwµqvwU nj-  
 DËi: aªæe-AvqZb cÖwµqv  
26|  GK K¨vjix Zvc Drcbœ Ki‡Z KZ Ryj KvR Ki‡Z nq?  
 DËi: 4.2J 
27|  †Kvb KwVb e ‘̄ M‡j Zi‡j cwiYZ n‡j AvqZb n«vm cv‡e-  
 DËi: †gvg  
28| †jvnv I Zvgv Øviv Zvc hyMj ˆZix Ki‡j †jvnv Zvc hyM‡ji wbi‡cÿ 

ZvcgvÎv KZ?  
 DËi: 2700C 
29|  KZ wWMÖx †mjwmqvm ZvcgvÎvq cvi‡`i †iva k~b¨?  
 DËi: -2690C 

30|  wÎ-cigvYyK  M¨v‡mi †ÿÎ aªæeK -Gi gvb KZ?  
 DËi: 1.33 
31|  ZvcgvÎvi †Kvb †¯‹jwU e ‘̄i †fŠZ ¸Yvejxj Ici wbf©ikxj bq?  
 DËi: i¨vw¼b †¯‹j  
32|  hLb †Kvb ev®ú Nbxf‚Z n‡q Zi‡j cwiYZ nq ZLb Kx N‡U  
 DËi: Zvc wbM©Z nq  
33| gvbe †`‡ni ZvcgvÎv gvcvi Rb¨ dv‡ibnvBU †¯‹j‡K wb¤œwjwLZ †Kvb 

ZvcgvÎvi g‡a¨I `vMvw¼Z Kiv _v‡K? 
 DËi: 950F-1100F 
34|  †KvbwU ZvcgvÎvi GKK? 
 DËi: †Kjwfb  
35|  iæ×Zvcxq cwieZ©‡b e ‘̄i †Kvb Zvcxq ag© w ’̄i _v‡K?  
 DËi: GbUªwc  
36|  Lye wbLuyZfv‡e ª̀æZ cwieZ©bkxj ZvcgvÎv cwigv‡ci Rb¨ †Kvb hš¿wU 

e¨eüZ nq?  
 DËi: _v‡g©vwgUvi 
37| hLb GKwU M¨vm‡K iæ×Zvcxfv‡e ms‡KvPb Kiv nq ZLb M¨v‡mi Dci 

Kv‡Ri cwigvb- 
 DËi: Af¨šÍixb kw³i cwieZ©b mgvb  
38|  _v‡g©vwgUv‡ii DaŸ© w ’̄ivsK †h h‡š¿i mvnv‡h¨ wbqš¿Y Kiv nq Zvi bvg-  
 DËi: wnc‡mvwgUvi  
39|  Zvc MwZwe`¨vi cÖ_g m~Î †Kvb ỳwUi g‡a¨ m¤úK© ’̄vcb K‡i?  
 DËi: Zvc I KvR  
40|  _vwg©ói Gi †ÿ‡Î wb‡Pi †KvbwU mwVK? 
 DËi: ZvcgvÎv e„w×i mv‡_ ˆe ỳ¨wZK †iva m~PKxq fv‡e n«vm cvq  
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41|  cvwbi ˆÎa we› ỳi Pv‡ci gvb †KvbwU?  
 DËi: 4.58mm Hg 
42|  myß Zv‡c e ‘̄i wK cwieZ©b N‡U? 
 DËi: Ae ’̄vi  
43|  RM‡Z GbUªwc m‡e©v”P Ae ’̄vq †cuŠQv‡j me wKQzi DòZv-  
 DËi: GK n‡q hv‡e  
44|  Kv‡b©v P‡µi Z…Zxq ch©v‡qi †ÿ‡Î wb‡Pi †KvbwU mwVK?  
 DËi: Zvc MÖvn‡K Zvc ewR©Z nq  
45|  †Kvb M¨vm‡K iæ×Zvcxq cÖwµqvq ms‡KvwPZ Ki‡j wb‡Pi †KvbwU N‡U?  
 DËi: Af¨šÍixY kw³ I ZvcgvÎv DfqB e„w× cvq  
46|  †h _v‡g©vwgUv‡ii mvnv‡h¨ 2500C ch©šÍ ZvcgvÎv gvcv hvq Zv‡K e‡j- 
 DËi: _vwg©÷vi  
47|  †h †Kvb c`v‡_©i Zij Ae¯’vi ZvcgvÎv KwVb Ae ’̄vi †P‡q-  
 DËi: †ekx  
48|  cÖZ¨vMvgx cÖwµqvq G›Uªwc-  
 DËi: w ’̄i _v‡K  
49|  GKRb my¯’ e¨w³i kix‡ii ZvcgvÎv-  
 DËi: 309K 
50|  †mjwmqvm †¯‹‡j gvbe kix‡ii ¯̂vfvweK ZvcgvÎv- 
 DËi: 36.50 
51|  m‡gvò †iLvi Xvj iæ×Zvcxq †iLvi Xvj A‡cÿv KZ¸Y Lvov?  

 DËi: 



1  

52|  ZvcMwZwe`¨vj cÖ_g m~Î †KvbwU? [CU-A: 20-21; CU-A: 21-22; 
MBSTU: 17-18] 

 DËi: dQ = dU + dW 
53|  kw³i wbZ¨Zv m~ÎwU ZvcMwZwe`¨vi †Kvb m~‡Îi mvnv‡h¨ e¨vL¨v Kiv hvq? 

[RU-C: 20-21; RU-C: 17-18] 
 DËi: cÖ_g m~Î  
54| ZvcMwZwe`¨vi cÖ_g m~Î wK‡mi g‡a¨ m¤úK© ˆZwi K‡i?  
 DËi: Zvckw³ I KvR  
55| ZvcMwZwe`¨vi cÖ_g m~Î Abyhvqx- [BSFMSTU: 19-20] 

 DËi: W = JH 
 

¸iæZ¡c~Y© Ask  
Zvc MwZwe`¨v  

UvBc: Zvc I ZvcgvÎv  
1|  00C  ZvcgvÎv 1g ei‡d cÖwZ †m‡K‡Û 10J Zvc cÖ`vb Kiv n‡j KZÿY 

ci-m¤ú~Y© eid ev¯úxf‚Z n‡e?  
 DËi: 1kg eid ev®úxf‚Z n‡Z cÖ‡qvRbxq Zvckw³,  

 vf mmsmQ ll   

 = {1336000+14200(100-0)+1226800}J 

 = J10024.3 6  

  cÖ‡qvRbxq mgq = sec10024.3sec
10

10024.3 5
6




 

 

UvBc: ZvcgvÎv wewfbœ †¯‹j  
1|  9sec-G cvwbi ZvcgvÎv 400C †_‡K e„w× †c‡q 750C n‡j, dv‡ibnvBU 

†¯‹‡j GB ZvcgvÎv e„w×i AbycvZ KZ?  

 DËi: hLb, 040C   ZLb, 
5

40

9

32F



 

   F = 32+9 F140
5

40 0  

 Avevi, C = 750 n‡j, F167
5

75
932F 0  

  dv‡ibnvBU †¯‹‡j e„w×i nvi = F7
9

104167 0


 

 

UvBc: ZvcMwZwe`¨vi cÖ_g m~Î  
1|  wcóbhy³ GKwU wmwjÛv‡i wKQz M¨vm Ave× Av‡Q| M¨v‡mi Pvc 600Pa G 

w¯’i †i‡L ax‡i ax‡i 500J Zvckw³ mieivn Kivq KvR 100J m¤úvw`Z 
nj| M¨v‡mi AvqZb I AšÍ¯’ kw³i cwieZ©b wbY©q Ki?  

 DËi: Avgiv Rvwb, 3m67.1
600

1000

P

dW
dV   

 Avevi, dU = dQ-dW = 500-1000=-500J 
 

UvBc: †gvjvi ZvcaviY ÿgZv  
1|  Aw·‡R‡bi aªæe AvqZ‡b †gvjvi Av‡cwÿ Zvc (Cv) I aªæe Pv‡c †gvjvi 

Av‡cwÿK Zvc (CP) wbY©q Ki| ¯^vfvweK ZvcgvÎv I Pv‡c Aw·‡R‡bi 

NbZ¡ 1.43kg/m3; ¯^vfvweK Pvc = 1.01105N/m2 Ges .40.1  

 DËi: Cv = 20.8J mole-1K-1; Cp = 29.1J mole-1K-1 
 

UvBc: Zvcxq BwÄb  
1|  GKwU cÖZ¨vMvgx BwÄb 270C ZvcgvÎvq 900J Zvc MÖnY K‡i Ges wms‡K 

540J Zvc eR©b K‡i| BwÄ‡bi `ÿZv KZ?  

 DËi: K180T6.0
300

T

300

T

900

540

T

T

Q

Q
2

22

1

2

1

2   

 %40%100
300

180
1%100

T

T
1

1

2 
















  

 

UvBc: GbUªwc  
1|  0.01kg cvwb‡K 00C n‡Z 100C ZvcgvÎvq DËß Kiv nj| GbUªwci 

cwieZ©b wbY©q Ki|  

 DËi: 1

1

2 JK5.1
273

283
ln420001.0

T

T
lnmsdS 








  

 

RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi  
1|  GKwU Kv‡b©v BwÄb 3000C Ges 1000C ZvcgvÎvi g‡a¨ KvR K‡i| 

BwÄbwUi `ÿZv †ei Ki| [NU-Scicnce: 14-15] 
 (K) 50% (L) 34.9% 
 (M) 70.8% (N) 90% DËi: L 

2|  -100C ZvcgvÎvq 1kg eid‡K 00C ZvcgvÎvi cvwb‡Z cwiYZ Ki‡Z 
cÖ‡qvRbxq Zv‡ci cwigvY n‡e- [NU-Science: 14-15] 

 (K) 336000J (L) 70560000J 
 (M) 21000J (N) 357000J DËi: N 
3|  Ggb GKwU ZvcgvÎv †ei Ki hvi gvb †mw›U‡MÖW Ges dv‡ibnvBU †¯‹‡j 

GK nq| [NU-Science: 11-12] 
 (K) 400C Ges -400F (L) -400C Ges -400F 
 (M) 400C Ges 400F (N) -400C Ges -400F DËi: L 
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4|  dv‡ibnvBU †¯‹‡j †Kvb e¯‘i ZvcgvÎv 500F n‡j, †Kjwfb †¯‹‡j D³ 
e¯‘i ZvcgvÎv KZ? [NU-Science: 09-10] 

 (K) 276K (L) 283K 
 (M) 293K (N) 298K DËi: L 
5|  †mjwmqvm †¯‹‡j 10 ZvcgvÎv e„w× †c‡j dv‡ibnvBU †¯‹‡j Zv KZ wWMÖx 

e„w× cvq? [NU-Science: 08-09] 

 (K) 00 (L) 10 
 (M) 1.80 (N) 5/90 DËi: M 
6|  GKwU Kv‡b©v BwÄb 1500C Ges 500C Gi g‡a¨ KvR K‡i| Gi `ÿZv 

n‡e- [NU-Science: 07-08] 
 (K) 20.32% (L) 23.64% 
 (M) 28.0% (N) 40.0% DËi: L 

7|  GK QvÎ j¨ve‡iUwi‡Z _v‡g©vwgUvi w`‡q Zvi kix‡ii ZvcgvÎv 370C 
†`Lj| Wv³vwi _v‡g©vwgUv‡i Zvi kix‡ii ZvcgvÎv KZ? [NU-Science: 

06-07] 
 (K) 98.40F (L) 98.60F 
 (M) 690F (N) 980F  DËi: L 
8|  GKwU Zvc BwÄb 2270C I 1020C Gi g‡a¨ wµqv K‡i| Gi Kg©`ÿZv 

KZ? [NU-Science: 05-06] 

 (K) 55% (L) 33% 
 (M) 46% (N) 25% DËi: N 
 

Pj Zwor 
Pj Zwor-Gi hveZxq UvBc 

i)  gvÎv/GKK 

ii)  m~Î/ mgxKiY 

iii) AbycvZ g¨v_ 

iv) g¨v_ 

v)  w_Iwi 

vi) msL¨vMZ gvb 

vii) Extra Intromation 

 

UvBc: gvÎv/GKK 
 

ivwk gvÎv GKK 

Zwor cÖevn [I] A(SI), CS-1 

†iva ML2T-3T-2 Ing  (SI) 

wefe ML2T-3I-2 V(SI) 

Zvc ML2T-2 Jule 

cÖevn NbZ¡ ITL-2 Cm-2 

Zvob †eM LT-1 ms-1 

Av‡cwÿK †iva ML3T-3I-2  – m(SI) 

Zwor cwievwnZv M1L-3T3I2 S 

we`y¨r kw³ ML2T-3 Watt, JS-1, VA 

Zwo”PvjK(EMF) ML2T-3I-1 V, JC-1 

 ZvcgvÎv ¸bv¼ θ�� °C-1,K-1 

gvÎvnxb ivwk→ kw³ ¸bv¼, †fv‡ëR wefvRb AbycvZ Zwor cÖev‡ni `ÿZv| 

KW-h Kv‡Ri GKK| 
 

UvBc: m~Î/mgxKiY + g¨v_ 
 α =

�����

���
 

 H = VQ = Vit; H = mSΔθ, H = i2Rt = 
��

�
� 

1|  100 �  †iva wewkó †Kvb cwievnxi ga¨ w`‡q 5.25 †m‡KÛ a‡i 2A 
Zwor cÖevn †cÖiY Ki‡j Drcbœ Zv‡ci cwigvY KZ? 

DËi: 500 cal   
 e¨vL¨v: H = I2 Rt = 22 × 100 × 5.25 
 = 2100J = 0.24 × 2100 cal = 500 cal 
2|  50 �  †iv‡ai wfZi w`‡q 2A cÖevn 100s Pvjbv Ki‡j 0°C ZvcgvÎvq 

KZUz„Kz cvwbi ZvcgvÎv 100°C G †cŠQv‡e? 
 DËi:  0.0476 kg 

 e¨vL¨v: W = H   msΔ� = I2Rt 

 m 
����

���
=

��×��×���

����×���
	 

= 
�

��
= 0.0176	�� 

R = 50,	I	=	2A,	
	t	=	100s	

Δ� = 100 – 0 = 100K 

 J  
�

�
; J = 

���

�
  

 P = VI = 
��

�
= I�R 

1|  GKwU ˆe ỳ¨wZK wnUvi 220V mieivn jvB‡b †_‡K 0.25A we ỳ¨r MÖnY 
K‡i| wnUviwU 500 NÈv e¨envi Ki‡j kw³ e¨q n‡e? 

 DËi: 24.5KWh   

 e¨vL¨v: E =
���

����
=

���×�.��×���

����
= 27.5KWh 

2|  100w  Gi 200v  wjwLZ GKwU ˆe`y¨wZK evj¦ cÖwZw`b 10 NÈv R¦‡j| 
1kwh Gi g~j¨ 3.00 UvKv n‡j Gi Rb¨ RyjvB gv‡m ˆe ỳ¨wZK wej KZ 
Avm‡e? 

 DËi: 93 Tk 
 e¨vL¨v: RyjvB gv‡mi ˆe ỳ¨wZK wej 

 = 
��×����

����
` =

��×�×��×�

����
 = 93 Tk  

  E = V + Ir ; V = iR 
1| GKwU mvwK©‡U KZ Kv‡i›U cÖevwnZ n‡e hw` 10 ohm Gi †iva 3.0V Gi 

Dr‡mi cÖvšÍ Ry‡o cÖ‡qvM  Kiv nq? 
 DËi: 0.20A  

 e¨vL¨v: V = IR ⟹ I
�

�
=

��

���
= 0.2A 

2|  GKwU Zwor †Kv‡li Zwo”PvjK ej 2.0V| Gi mv‡_ 10  GKwU †ivaK 

gy³ Ki‡j †Kv‡li cvZ ỳBwUi g‡a¨ wefe cv_©K¨ `vuovq 1.6V| †KvlwUi 
Af¨šÍwib †iva KZ? 

 DËi: 2.5	

	 e¨vL¨v: eZ©bxi cÖevn, I =
�

���
 E = IR + Ir  

  r = 
���

�
=

(���)×�

�
  =

(���.�)×��

�.�
=

�.�×��

�.�
 

  Af¨šÍixY †iva, r = 2.5		

  � = 
��

�
; Rs = R1 + R2 + R3 + …… 

 
�

��
=

�

��
+

�

��
+

�

��
 + ……. 

  I = 
��

����
=

��

����
 

  
�

�
=

�

�
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1|  GKwU ûB‡÷v eªx‡Ri Pvi evû‡Z h_vµ‡g ����, ����, ��� Ges 

��� †iva Av‡Q | cÖ_g evû‡Z †iva Kxfv‡e hy³ Ki‡j eªxRwU fvimvg¨ 
Ae¯’v  _vK‡e? 

 DËi: 20 
 e¨vL¨v: mvg¨e ’̄vq 1g evûi †iva P 

  
�

�
=

�

�
⟹

�

���
=

��

��
⟹ � = 120 

 ⟹ � >  cÖ`Ë †iva (100Ω) 

 ∴ 120 = � + 100  ev, x=20 †iva †kÖwY mgev‡q hy³ Ki‡Z n‡e| 
2|  GKwU ûB‡÷v eªx‡Ri Pvi evû‡Z h_vµ‡g ��, ���, ��� Ges ��� 

†iva Av‡Q | PZz_© evû‡Z †iva Kxfv‡e hy³ Ki‡j eªxRwU fvimvg¨ Ae¯’v  
_vK‡e? 

 DËi: 48 parallel  
 e¨vL¨v: mvg¨e ’̄vq 4_© evûi †iva S 

  
�

�
=

�

�
⟹

�

��
=

��

�
⟹ � = 24 

 ⟹ � >  cÖ`Ë †iva (48Ω) 

 ∴
�

��
=

�

��
+

�

�
  ev, x = 48 †iva mgvšÍivj mgev‡q hy³ Ki‡Z n‡e| 

  Is = 
�

���
× I; Ig = 

�

���
× � 

1|  20� †iv‡ai GKwU M¨vjfv‡bvwgUv‡ii mv‡_ KZ †iv‡ai GKwU mv›U hy³ 
Ki‡j †gvU Zwor cÖengvÎvi 1% M¨vjfv‡bvwgUv‡ii ga¨ w`‡q hv‡e? 

 DËi: 0.20	

	 e¨vL¨v: Ig = 
�

���
�;

��

�
=

�

���
 

 ⟹
�

���
=

�

���
⟹ � + � = 100�  

 ⟹ � =
�

��
=

��

��
	 = 0.202	 	

 � =
�

���
; � =

�

�
 

1|  GKwU Zvgvi Zv‡i gy³ B‡j±ªb NbZ¡ 3×1029m-3 Ges cÖevn NbZ¡ 
1.65×106A/m2| ZviwU‡Z B‡jKUªb Zvob †eM KZ? 

 DËi: 3.437 × 10-5 ms-1 D 

 e¨vL¨v: I = nAvq;  Zvob‡eM, v =  
�

���
=

�

��
 

= 
�.��×���

�×����×�.�×������ 

= 3.437 × 10-5 ms-1 

GLv‡b,  

cÖevn NbZ¡ � =
�

�
 

n = B‡jKUªb NbZ¡ 
 

UvBc: AbycvZ g¨v_ 

(i) P = VI = 
��

�
= ��� 

(ii) H = I2RT = 
��

�
� 

1|  GKwU Zv‡ii Dcv`vb I fi mgvb wKš‘ GKwUi ˆ`N©¨ Ab¨wUi Qq¸Y| 
cÖwZwU Zv‡ii ỳB cÖv‡šÍi wefe cv_©K¨ mgvb n‡j ỳB Zv‡I Drcbœ Zv‡ci 
AbycvZ n‡e- 

 DËi: 6:1 

 e¨vL¨v: � ∝ � ∴
��

��
=

��

��
=

�

�
= 6: 1 (iii) R = �

�

�
=

��

��� 

2|  �� †ivawewkó GKwU Zv‡ii ˆ`N©¨ I e¨vm wØ¸Y Ki‡j ZviwUi †iva KZ 
n‡e? 

 DËi: 1 

 e¨vL¨v: R = �.
�

�
= 	�.

�

��� = 	�.
�

��
�

�
�

� 

GLv‡b, � ∝
�

�� �� = 2L 

∴ 	
�

�

�
= 	

�

�
× �

�

��
�

�
 

��  = 2d 

  
�

�

�
=

��

�
× �

�

��
� =

��

�
× �

�

��
�

�
 

  �� =
�

�
× � =

�

�
× 2 = 1Ω 

3|  �� †iv‡ai GKwU Zvi‡K †U‡b wZb¸Y Ki‡j †iva e„w×- 

 DËi: 48	
 e¨vL¨v: †U‡b 3 ¸Y Ki‡j cwiewZ©Z †iva,  

 R3 = n2 R1 3
� × 6 = 54Ω 

  †iva e„w× Ki‡j Δ�	= R3 – R1 = 54 – 6 = 48  

 

UvBc: w_Iwi 
 

†iva I Av‡cwÿK †iva + †iva mgevq 
 †iva: †h a‡g©i Rb¨ †Kv‡bv cwievnx Ii ga¨ w`‡q Zwor cÖevn‡K evav †`q 

Zv‡K H cwienvxi ‡iva e‡j| 
 ZvcgvÎv e„w× †c‡j cwievnxi †iva e„w× cvq Ges ZvcgvÎv n«vm †c‡j 

cwievnxi †iva n«vm cvq| Z‡e Aa©cwievnxi †ÿ‡Î ZvcgvÎv e„w× †c‡j 
†iva n«vm cvq| cwievnx‡Z †iva ZvcgvÎvi mgvbycvwZK nq| 

►  †iv‡ai ỳwU m~Î i‡q‡Q| h_v: 

 1.  ˆ`‡N©i m~Î: (R∝ �) 

 2. cȪ ’‡”Q‡`i †ÿÎd‡ji m~Î: (R ∝
�

�
) 

►  †iv‡ai wbf©ikxjZv- 
 1. cwievnxi ˆ`N©¨ 
 2. cwievnxi cÖ¯’‡”Q‡`i †ÿÎdj| 
 3. cwievnxi Dcv`vb| 
 4. cwievnxi ZvcgvÎv| 
  Av‡cwÿK †iva: †Kv‡bv cwievnxi Av‡cwÿK †iva Gi Dcv`vb Ges 

ZvcgvÎvi Dci wbf©i K‡i| 
   †iv‡ai mgevq: ỳB ai‡bi nq| h_v: 
1.   †kÖwY mgevq: †kÖwY mgev‡q hy³ †iv‡ai †kÖwY mgev‡qi Zzj¨ †iva = †iva 

mg~‡ni mgwó| 
 †kÖwY mgev‡qi ˆewkó¨:  
 K.  cÖwZwU †iv‡ai ga¨ w`‡q cÖevn gvÎv mgvb| 
 L.  mgev‡qi Zzj¨ †iva mgev‡qi †h‡Kv‡bv †iv‡ai †P‡q eo| 
 M.  mgev‡q hy³ †iva¸‡jvi Ae ’̄vb cweZ©b Ki‡jI cÖevn gvÎv ev Zzj¨ 

 †iv‡ai †Kv‡bv cwieZ©b nq bv| 
 N.  mgev‡qi cÖvšÍxq wefe cv_©K¨ = †iva¸‡jvi cÖvšÍxq wefe cv_©‡K¨i 

 mgwó|  
2.  mgvšÍivj mgevq: mgvšÍivj mgev‡qi AšÍM©Z †iva¸‡jv wecixZ gv‡bi 

mgwói Zzj¨ †iv‡ai wecixZ gv‡bi mgvb| 
 

ZvcgvÎv ¸Yv¼ 
0°C ZvcgvÎvi GKK †iv‡ai †Kv‡bv cwievnxi ZvcgvÎv cÖwZ GKK e„w×‡Z Zvi 
†iv‡ai †h e„w× N‡U Zv‡K H cwievnxi Dc`v‡bi †iv‡ai DòZv mnM ev 
ZvcgvÎv ¸Yv¼ e‡j| 
A¨vjywgwbqv‡gi †iv‡ai ZvcgvÎv ¸Yv¼ 3.9 × 10-3°C-1 

 

Ry‡ji Zvcxq m~Î + I‡gi m~Î 
 Ry‡ji Zvcxq m~Î: 1841 mv‡j weÁvbx †R.wc. Ryj wZbwU m~Î †`b| 

 K. we ỳ¨r cÖevn gvÎvi m~Î: HI2; R Ges T w ’̄i _v‡K| 

 L. †iv‡ai m~Î: HR; hw` I Ges T w ’̄i _v‡K| 
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 M. mg‡qi m~Î: HT hw` I Ges R w¯’i _v‡K| 

  ZvcgvÎv e„w× †c‡j cwievnxi †iva ev‡o wKš‘ cwievnKZ¡ n«vm cvq| 

 I‡gi m~Î: ZvcgvÎv w ’̄i _vK‡j †Kv‡bv wbw`©ó cwievnxi ga¨ w`‡q †h Zwor 

cÖevn P‡j Zv cwievnxi ỳB cÖv‡šÍi wefe cv_©‡K¨i mgvbycvwZK| 
 

cÖevn NbZ¡ I Zvob †eM 

 cÖevn NbZ¡: †Kv‡bv cwievnxi cÖ¯’‡”Q‡`i GKK †ÿÎdj w`‡q cÖevwnZ 

we`y¨r cÖevn‡K cÖevn NbZ¡ e‡j| GwU †f±i ivwk| 

 Zvob †eM: gy³ B‡jKUªb mg~n avZe Zv‡ii ga¨ w`‡q Zwor cÖev‡ni mgq 

†h †e‡M P‡j Zv‡K gy³ B‡jKUª‡bi Zvob †eM e‡j| 

 

we`y¨r kw³ + ÿgZv 

 we`y¨r kw³:  †Kv‡bv ˆe ỳ¨wZK hš¿ ev Dr‡mi KvR Kivi mvg_©¨‡K Gi we`y¨r 

kw³ e‡j| 

 ÿgZv: †Kv‡bv Drm ev h‡š¿I KvR Kivi nvi‡K ÿgZv e‡j|  Ges GKK 

mg‡qi K…ZKvR Øviv ÿgZv cwigvc Kiv nq| ewneZ©bxi †iva hw` e¨vUvwii 

Af¨šÍixY †iv‡ai mgvb nq Z‡eB ewneZ©bx‡Z m‡e©v”P ÿgZv cvIqv hvq| 

 

 ˆe`y¨wZK wdDR + kv›U + M¨vjfv‡bvwgUvi 

 ˆe`y¨wZK wdDR:  wec` cÖwZ‡iva Kivi Rb¨ eZ©bx‡Z †kÖwY mgev‡q Kg 
MjYv‡¼i cwievnx Zvi hy³ Kiv nq| G‡KB wdDR e‡j| 

 wdDR Zv‡ii Dcv`vb wn‡m‡e A‡cÿvK…Z Kg Mjbv¼ wewkó msKi avZz 
e¨envi Kiv nq| mvaviYZ wZb fvM wkkv I GK  fvM wU‡bi wgkÖ‡Yi 
msKi avZz wdDR Zvi wn‡m‡e e¨envi Kiv nq| 

 kv›U: M¨vjfv‡bvwgUvi ev m~² I my‡ew` ˆe ỳ¨wZK h‡š¿i ga¨ w`‡q hv‡Z 
D”PgvÎvi we`y¨r cÖevnwZ n‡Z bv cv‡i Zvi Rb¨ h‡š¿i mv‡_ mgvšÍiv‡j ¯^í 
gv‡bi †h †iva hy³ Kiv nq Zv‡K kv›U e‡j| 

 kv‡›Ui e¨envwiK cÖ‡qvM †`Lv hvq cÖevn cwigvcK hš¿ A¨vwgUv‡i|   

 
���

�
  †K kv‡›Ui ÿgZv ¸YK ev ¸YY ÿgZv e‡j| 

 M¨vjfv‡bvwgUvi: kv‡›Ui †iva k~b¨ n‡j mKj we ỳ¨r cÖevn kv‡›Ui ga¨ w`‡q 
hv‡e| Avevi kv‡›Ui †iva Amxg n‡j mKj we`y¨r cÖevn M¨vjfv‡bvwgUv‡ii 
ga¨ w`‡q hv‡e| 

 

Zwor †Kvl + emf 

 Zwor †Kvl: †h h‡š¿i mvnv‡h¨ imvqwbK kw³ ev Ab¨ kw³ n‡Z Zwor kw³ 

Drcv`b K‡i Zwor cÖevn eRvq ivLv nq Zv‡K Zwor †Kvl e‡j| 

 Zwor †Kvl g~jZ `yB cÖKvi| h_v: 

 1. cÖv_wgK †Kvl ev †gŠwjK †Kvl: †fvëvi †Kvl, †jKj¨vÝ †Kvl, ï®‹ 

†Kvl| 

 2. †MŠY †Kvl ev mÂqx †Kvl:  †jW GwmW mÂqx †Kvl, A¨vj‡Kwj mÂqx 

†Kvl| 

 emf: hLb ewnteZ©bx‡Z †Kv‡bv cÖevn _v‡K bv A_©vr †Lvjv _v‡K ZLb 

†Kv‡li ỳB cÖv‡šÍi wefe cv_©K¨ emf Gi mgvb nq| 

 

Zwor †Kv‡li mgevq 
 Zwor †Kv‡li mgevq wZb cÖKvi| h_v: 
1.   †kÖwY:  

(K)  hLb R>>nr ZLb I = 
��

�
 A_©vr eZ©bx‡Z †h cÖevngvÎv n‡e Dnv GKwU 

†Kvl cÖ`Ë cÖevngvÎvi n ¸Y| 
�

�
 n‡jv GKwU †Kv‡li cÖevn gvÎv|  

(L)  hLb nr>>R ZLb I = 
��

��
=

�

�
 A_©vr eZ©bx‡Z †h cÖevngvÎv n‡e Dnv 

GKwU †Kvl cÖ`Ë cÖevngvÎvi mgvb| 
2.  mgvšÍivj:  

(K)  hLb nR>>r ZLb I = 
��

��
=

�

�
 A_©vr eZ©bx‡Z †h cÖevngvÎv n‡e Dnv 

GKwU †Kvl cÖ`Ë cÖevngvÎvi mgvb| 

(L)  hLb r>>nR ZLb I = 
��

�
 A_©vr eZ©bx‡Z †h  cÖevngvÎv n‡e Dnv GKwU 

†Kvl cÖ`Ë cÖevngvÎvi n ¸Y| 
 

wKk©‡di m~Î + ûBU‡÷vb weªR 
 wKk©‡di m~Î: I‡gi m~‡Îi mvnv‡h¨ mij eZ©bxi we ỳ¨r cÖenvgvÎv I †iva 

wbY©q Kiv hvq| wKš‘ RwUj eZ©bx †_‡K I‡gi m~Î h‡_ó bq| RwUj eZ©bxi 
†ÿ‡Î †iva I cÖevngvÎv wbY©‡qi Rb¨ wKk©‡di ỳwU m~Î i‡q‡Q| 

 cÖ_g m~Î: we ỳ¨r eZ©bxi †Kv‡bv ms‡hvM we› ỳ‡Z wgwjZ cÖevngvÎv¸‡jvi 
exRMvwYwZK †hvMdj k~b¨ nq| 

 wØZxq m~Î:  †Kv‡bv e× eZ©bxi AšÍM©Z †gvU we`y¨r PvjK kw³ H eZ©bxi 
wewfbœ kvLv¸‡jvi †iva Ges Zv‡`i ga¨ w`‡q cÖevnxZ mswkøó we`y¨r 
cÖevngvÎvi ¸Yd‡ji exRMvwYwZK †hvMd‡ji mgvb| wKk©‡di †fv‡ëR m~Î 
bv‡g GwU cwiwPZ| 

 ûBU‡÷vb weªR: ûBU‡÷vb weª‡Ri mvg¨ve ’̄vq PviwUi †iv‡ai †h‡Kv‡bv 
wZbwU Rvbv _vK‡j PZz_© †ivawU wbY©q Kiv hv‡e| G‡K †iva cwigv‡ci 
ûBU‡÷vb weª‡Ri bxwZ e‡j| 

 

UvBc: Extra Information 
1.   GKwU ˆe ỳ¨wZK evwZi ỳB cÖv‡šÍi wefe cv_©K¨ 2% K‡g †M‡j evwZi 

ÿgZv 4% Kg‡e| 
2.  †cv÷ Awdm e· e¨envi K‡I ARvbv †iva wbY©q Kiv hvq| 
3.  wgUvi weª‡Ri mvnv‡h¨ Av‡cwÿK †iva wbY©q Kiv nq| 
4.  †cv‡UbwkIwgUv‡ii mvnv‡h¨ cwigvc Kiv hvq- 
 K. Zwo”PvjK ej 
 L. we ỳ¨r cÖevngvÎv 
 M. †iva 
5.  Zwor cÖev‡ni w`K B‡jKUªb cÖev‡ni w`‡Ki wecixZ w`K| 
 

¸iæZ¡c~Y© Ask  
Pj Zwor 

UwcK: IÕn‡gi m~Î 
1|  GKwU †gvUiMvoxi †nW jvB‡Ui wdjv‡g›U 5A Zwor cÖevn enb K‡i| 

cÖvšÍØ‡qi wefe cv_©K¨ 6V n‡j wdjv‡g‡›Ui †iva KZ?  

 DËi:  2.1
5

6

1

V
R  

 

UwcK: Ry‡ji Zvcxq wµqv  
1|  100 Ing †iv‡ai GKwU wbg¾K DËvcK‡K 250C Gi 200 †KwR cvwbi 

g‡a¨ Wywe‡q 5 A¨vw¤úqvi we`y¨r cÖevn Pvjbv Kiv n‡jv| KZ mgq ci cvwb 

1000C ZvcgvÎvq dzU‡Z _vK‡e?  

 DËi: )i........(t1005RtIH 22   

 Avevi, )ii..().........25100(4200200msH   
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 GLb, 754200200t10025   
 hr7sce200,25U   
 

UwcK: Zwor wgUvi  
1|  GKwU Mvwoi ˆe ỳ¨wZK wgUv‡i "10 A-220 V" wjLv Av‡Q| KZ¸‡jv 

60W Gi evwZ wbivc‡` jvMv‡bv hv‡e?  

 DËi: 36
60

10220

P

VI
n 


 wU evwZ  

 

UwcK: ˆe`y¨wZK wej  
1|  100Watt Gi 5wU evwZ cÖwZw`b 6 NÈv K‡i Pvjv‡bv nq| cÖwZ wbDwbU 

we`y¨r LiP 2.50 UvKv n‡j gv‡m we`y¨r wej KZ UvKv n‡e?  

 DËi: Tk2255.2
100

3061005
5.2

1000

NPt
Tk 


  

 

UwcK: ûBU‡÷vb eªxR  
1|  GKwU ûBU‡÷vb eªx‡Ri Pvi evû‡Z h_vµ‡g 5, 10, 15 Ges 60 In‡gi 

() †iva hy³ Av‡Q| PZz_© evû‡Z KZ gv‡bi GKwU †iva hy³ Ki‡j eªxRwU 
mvg¨ve ’̄vq Avm‡e?  

 DËi: 


 30
5

1510
S

S

R

Q

P
 

 GLb, 











60
60

1

30

1
x

x

1

60

1

30

1
1

 

UwcK: M¨vjfv‡bvwgUvi  
1|  20 †iv‡ai GKwU M¨vjfv‡bvwgUv‡ii mv‡_ KZ †iv‡ai kv›U Ry‡o w`‡j 

†gvU Zwor cÖev‡ni 10% Ask M¨vjfv‡bvwgUv‡ii ga¨ w`‡q cÖevwnZ n‡e?  

 DËi: 
10

1

100

10
%10

I

I
g   

 





 22.2S
S20

S

10

1

SG

S

I

I
g  

 

RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi  
1|  GKwU ˆe ỳ¨wZK Bw¯Í‡Z 220V Ges 1000W †jLv Av‡Q| hw` cÖwZ 

BDwbU we`y¨r kw³i g~j¨ 4.0 UvKv nq, Bw¯¿wU mKvj 10Uv †_‡K weKvj 5 
Uv ch©šÍ Pvjv‡j KZ LiP co‡e? [NU-Science: 14-15] 

 (K) 30 UvKv  (L) 28 UvKv  
 (M) 25 UvKv  (N) 22.5 UvKv  DËi: L 

2|  10 Ges 20 gv‡bi ỳBwU †iv‡ai †kÖwY ms‡hv‡M 20V wefe cv_©K¨ 

cÖ‡qvM Kiv n‡j 10 †iv‡ai g‡a¨ cÖevngvÎv KZ? [NU-Science: 
13-14] 

 (K) 0.5A (L) 1A 
 (M) 2A (N) 0.67A DËi: N 
3|  Zv‡ii ˆe ỳ¨wZK †iva KLb e„w× cvq? [NU-Science: 12-13] 
 (K) hw` Zv‡ii cÖ¯’‡”Q‡`i †ÿÎdj e„w× cvq  
 (L) hw` Zv‡ii ˆ`N©¨ Kg nq  
 (M) hw` Zv‡ii AvqZb e„w× cvq  
 (N) hw` Zv‡ii DòZv e„w× cvq   DËi: N 
4|  100 IqvU Gi GKwU evwZ ˆ`wbK 10 NÈv R¡‡j| GK BDwbU we`y¨‡Zi `vg 

3 UvKv n‡j, gv‡m KZ UvKv LiP n‡e? [NU-Science: 12-13] 
 (K) TA.200.00 (L) TA.90.00 
 (M) TA.25.00 (N) None  DËi: L 

5|  GKwU ˆe ỳ¨wZK evwZ 0.4amp we`y¨Z Uv‡b| hw` Gi ỳ cÖv‡šÍi wefe 
cv_©K¨ 200V nq, Z‡e evwZi †iva KZ? [NU-Science: 11-12] 

 (K) 400 (L) 500 

 (M) 600 (N) 450 DËi: L 
6|  GKwU ˆe`y¨wZK evwZi Mv‡q "220 V-100W" †jLv _vK‡j H evwZwUi 

†iva KZ? [NU-Science: 10-11] 

 (K) 448 (L) 484 

 (M) 844 (N) 408 DËi: L 
7|  †Kvb cwievnx‡Z we ỳ¨r cÖev‡ni d‡j Drcbœ Zvc bx‡Pi †KvbwUi Dci wbf©i 

K‡i bv- [NU-Science: 09-10] 
 (K) cwievnxi †iva (L) we ỳ¨rcÖevn gvÎv  
 (M) cÖevnKvj  (N) cwievnxi ˆ`N©¨  DËi: N 

8|  GKwU ˆe ỳ¨wZK ev‡j¦i cv‡q "40 W-200 V" wj‡L wPwýZ Kiv Av‡Q| 
evj¦wUi ga¨w`‡q Zwor cÖev‡ni gvb- [NU-Science: 09-10] 

 (K) 0.2A (L) 2A 

 (M) 0.2C (N) 5A DËi: K 
9|  Uvs‡÷b In‡gi m~Î gvb¨ K‡i, KviY-[NU-Seience: 07-06] 
 (K) hLb we ỳ¨r cÖevwnZ nq ZLb GwU Mig nq  
 (L) B‡jKUªb we`y¨r cÖevwnZ K‡i  
 (M) Gi †iva ZvcgvÎvi mgvbycvwZK  
 (N) aªæe ZvcgvÎvq we ỳ¨r wefe cv_©‡K¨i mgvbycvwZK  DËi: K 
 

 †fŠZ Av‡jvK weÁvb 
  †fŠZ Av‡jvK weÁv‡bi hveZxq UvBc  

i)  gvÎv/GKK 

ii)  m~Î/ mgxKiY 

iii) AbycvZ g¨v_ 

iv) g¨v_ 

v)  w_Iwi 

vi) msL¨vMZ gvb 

vii) Extra Intromation 
 

UvBc: gvÎv/GKK 
 

ivwk gvÎv GKK 
k~b¨ gva¨‡gi †f`v¼ †hvM¨Zv  M-1L-3T4A2 C2N-1M-2 

c‡qw›Us †f±i MT-3 Wm-2, Js-1m-2 

Av‡jvi †e‡Mi weciwZ ivwk L-1T M-1S 
Pz¤^KZ¡ MT-2I-1 T(Tesla) 
wd«‡Kv‡qwÝ T-1 S-1, Hz 

ZxeªZv ML2T-3I-1 W 
 

 m~Î/mgxKiY + g¨v_ 

(i) a b  = 
��

��
 ; a g = 

��

��
 [ †hUv Av‡M _vK‡e †mUv Dc‡i hv‡e] 

1|  evqy‡Z Av‡jvi †eM 3.0 × 108 m/s| evqy mv‡c‡ÿ Kuv‡Pi cÖwZmvi¼ 1.5 
n‡j Kuv‡P Av‡jvi †eM n‡e- 

 DËi: 2.0 ×108m/s 

 e¨vL¨v: a g =  
��

��
⟹

��

��
=

��

��
 

  Kuv‡P Av‡jvi †eM cg = 
��

��
× c� = �

�

�.�
� × 3 × 10� 

 = 2 × 108ms-1 
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2|  Kuv‡Pi cÖwZmivsK 1.5 n‡j KuvP wbwg©Z dvBevi AcwUK K¨ve‡j †eM KZ? 
 A. 3.0 × 105km/s  B. 2.25× 105km/s 
 C. 2× 105km/s  D. 1.39× 105km/s 

 e¨vL¨v: a g =  
��

��
 ev, 1.5 =

�×���

��
 

 ev, �� =
�×���

�.�
= 2 ×

����

�
= 2 ×

�����

�
	 

(ii) `kv cv_©K¨ = 
��

�
× c_ cv_©K¨ 

1|  `ywU mym½Z Drm †_‡K � ˆ`‡N©¨i ỳwU Zi½ mg`kvq †ei nq| GKwU 
we› ỳ‡Z †hLv‡b Zi½ ỳwU wgwjZ nq †mLv‡b Zv‡i` Zi½ `kv cv_©K¨ 90°| 
Zi½ ỳwUi AwZµvšÍ c_ cv_©K¨ ZLb KZ? 

 DËi: 
�

�
 

 e¨vL¨v: `kv cv_©K¨ = 
��

�
×c_ cv_©K¨ 

  c_ cv_©K¨= 
�

��
×

�

�
=

�

�
 [ 90°

�

�
] 

(iii) C = 
�

�∈���
; C = 

�

�
 

1| GKwU ZvwoZ‡PŠ¤̂K Zi½ 25MHz K¤úv¼mn k~b¨¯’v‡b z-Aÿ eivei 

mÂvwjZ nq| †Kv‡bv wbw`©ó we›`y‡Z GB Zwor †ÿÎ ���⃗ = �	�̂���� n‡j 

H we›`y‡Z ���⃗  Gi gvb- 

 DËi: 
�

�×��� �   

 e¨vL¨v: E = 5Vm-1 
 C = 3 × 108 ms-1 

 � =
�

�
=

�

�×��� �  

(iv) Δ� = �
�

�
; � = 

�

��
� 

1|  Bqs Gi wØ-wPo cixÿvq wPo-Ø‡qi ga¨eZ©x ~̀iZ¡ wØ¸Y Kiv n‡jv| c`©vi 
cÖwZ GKK ˆ`N©¨ D¾¡j †Wvivi msL¨v w¯’i ivL‡Z n‡j wPo †_‡K c`©vi `~iZ¡ 

D wKfv‡e cwieZ©b Ki‡Z n‡e? 
 DËi: 2D  

 e¨vL¨v: x1 = x2 ⟹
���

��
=

���

���
⟹ D2 = 2D1 = 2D    

2|  Bqs Gi wØ-wPo cixÿvq Av‡jvi Zi½ ˆ`N©¨ ����Å, wP‡oi e¨eavb 

0.4mm,  wPo n‡Z c ©̀vi ~̀iZ¡ 1m n‡j, e¨vwZPvi †Wvivi cÖ¯’ KZ? 
 DËi: 0.625mm 

 e¨vL¨v:  †WvivcÖ¯’, Δ� =
�

��
 

 = 
����×�����×�

�×�.�×���� =
�×����

�×����= 0.625 × 10-3m = 0.625mm                   

(v) asin � = ��; ����� = (2� + 1)
�

�
	 

1|  †Kvb wP‡oi cÖ¯’ 3 × 10-4cm| †h Av‡jv w`‡q Zv‡K Av‡jvwKZ Kiv n‡”Q 

Zvi Zi½‰`N©¨ ����Å| †K› ª̀xq Pi‡gi Dfq cv‡k cÖ_gµg Aeg¸‡jvi 
ga¨eZ©x †KŠwYK ~̀iZ¡ KZ? 

 DËi: 2 sin-10.2 

 e¨vL¨v: �� = sin�� �
��

�
� 

 = sin�� �
�×����×�����

�×���� � = sin-1(0.2) 

  Dfqcv‡k  †KŠwYK e¨eavb = 2�� =	2sin-1(0.2) 

 

 msL¨vMZ gvb 
(i) 1 Av‡jvKel© = 9.46 × 1015m = 9.46 × 1012km 
(ii) k~b¨gva¨‡g †f`b‡hvM¨Zv ∈� = 8.85 × 10-12C2/N-1m-1 

(iii) k~b¨gva¨‡g cÖ‡ek¨Zvi aªæeK = �� = 4� × 10��NA-2 

UvBc: w_Iwi 
Av‡jvi Zi½ ZË¡ 

 wbDU‡bi mgmvgwqK  WvP weÁvbx nvB‡Mbm cÖ_g 1678 mv‡j Av‡jvi 
Zi½ ZË¡ Dc¯’vcb K‡ib| 

 gvB‡Kjmb gwj©i cixÿq cÖwZwôZ nq †h, cÖK…wZ‡Z B_vi bvgK †Kv‡bv 
e¯‘i Aw Í̄Z¡ †bB| 

 

Zwor Pz¤K̂xq Zi½, ˆewkó¨ + e¨envi 
 Zwor Pz¤^Kxq Zi½: 1845 mv‡j d¨viv‡W Avwe®‹vi K‡ib †h GKwU cÖej  

†PŠ¤^K †ÿ‡Îi cÖfv‡e mgeZ©b Zj Ny‡i hvq| G NUbv d¨viv‡W wµqv bv‡g 
cwiwPZ| 

ZË¡ e¨vL¨v Kiv hvq e¨vL¨v Kiv hvq bv 
wbDU‡bi KwYKv ZË¡ cÖwZdjb cÖwZmiY 

Av‡jvK Zwor wµqv 
AwZPvi, mgveZ©b, 
AceZ©b, we”Qzib 

nvB‡M‡bi Zi½ ZË¡ cÖwZdjb, cÖwZmiY, 
e¨wZPvi, AceZ©b 

mgeZ©b 

g¨v·I‡q‡bi Zwor 
Pz¤^Kxq ZË¡ 

mgeZ©b d‡Uv Zwor wµqv 

AvBb÷vB‡bi †Kvqv›Ug 
ZË¡ 

K…ò e ‘̄i wewKiY, 
d‡Uv Zwor wµqv 

e¨wZPvi, AceZ©b, 
mgeZ©b 

 

Zwor Pz¤^Kxq ˆewkó¨ 
1|  Zwor Pz¤K̂xq Zi½ Zwor †ÿ‡Î ��⃗ I †PŠ¤̂K †ÿ‡Îi��⃗  ch©vqe„Ë cwieZ©‡bi 

d‡j Drcbœ nq| 

2| Zi½ mÂvj‡bi Awfg~L ��⃗  I ��⃗  Dfq Gi Dci j¤̂| ZvB Zwor †PŠ¤̂Kxq 
Zi½ Avo Zi½| 

3| Zwor †PŠ¤^Kxq Zi‡½i mÂvj‡bi Rb¨ †Kv‡bv gva¨‡gi cÖ‡qvRb nq bv| 
4| Zwor †PŠ¤^Kxq wewKi‡Yi ZxeªZv ~̀i‡Z¡i e‡M©i e¨v Í̄vbycvwZK nv‡i n«vm nq| 

��⃗ ∝
�

�� 

5| Zwor †PŠ¤̂Kxq mKj wewKi‡Yi Rb¨ Zi‡½i †eM  Zi‡½i †eM, Zi½ ˆ`N©¨ I 
K¤úv‡¼i g‡a¨ m¤úK© c = �� 

 e¨envi:  
 Zi½ cwÆ KvR 
†eZvi Zi½ `~ieZ©x ’̄v‡b ¯úw›`Z Qwe †cÖiY 
gvB‡µvI‡qf ivWvi h‡š¿, †bŠ I wegvb Pvjbvq, †iwWI †hvMv‡hvM 

e¨e¯’vq, Lvevi Mig I ivbœvq 
Ae‡jvwnZ iwk¥ AÜKv‡i Qwe †Zvjv I bvBU MMjm Ges gvsm‡cwki 

wPwKrmvq 
AwZ‡e¸bx iwk¥ Vitamin-D ˆZwi, Rvj UvKv I cvm‡cvU© kbv³KiY 
G·-†i wbivcËvi Kv‡R I †PvivPvjvb wb‡iva 
Mvgv-iwk¥ K¨vÝvi AvµvšÍ †Kvl aŸsm K‡i 

 

c‡qw›Us †f±i + Zi½ gyL 
 c‡qw›Us †f±i:  †Kv‡bv Zwor †PŠ¤̂K Zi‡½i MwZ c‡_ j¤f̂v‡e ’̄vwcZ 

†Kv‡bv GKK †ÿÎd‡ji ga¨ w`‡q †h cwigvY kw³ AwZµg K‡i Zv‡K 
c‡qw›Us †f±i e‡j| 

 Zi½ gyL:  †Kv‡bv Zi‡½i Dci Aew¯’Z mg`kvm¤úbœ KYv¸‡ivi MwZc_‡K 
Zi½gyL e‡j| 

 

e¨wZPvi 
 Ugvm Bqs e¨wZPvi Avwe®‹vi K‡ib| GwU ỳB ai‡bi| h_v: 

1|  MVb g~jK e¨wZPvi: MVb g~jK e¨wZPvi ev D¾¡j we›`yi kZ©: c_ cv_©K¨ 
�

�
 

Gi hyM¥ ¸wYZK n‡e| A_©vr x = 2n 
�

�
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2|  aŸsmvZ¥K e¨wZPvi: aŸsmvZ¥K e¨wZPvi ev AÜKvi we› ỳi kZ© n‡jv c_ 

cv_©K¨ 
�

�
 Gi AhyM¥ ¸wYZK n‡Z e‡j| 

 
 e¨wZPv‡ii kZ©: 

1|  Av‡jvK Drm ỳwU mym½Z n‡Z n‡e| 

2|  Drm ỳwU ÿz ª̀ I m~² n‡Z n‡e| 

3|  Drm ỳwU ci¯ú‡ii Lye wbK‡U n‡Z n‡e| 

4|  Zi½ ỳwUi we¯Ívi mgvb ev cÖvq mgbv n‡Z n‡e| 

5|  ch©vqµwgK D¾¡j I AÜKvi we›`yi Rb¨ c_-cv_©K¨ h_vµ‡g Aa©-Zi½ 

‰`‡N©¨i �
�

�
� hyM¥ I AhyM¥ ¸wYZK n‡Z  n‡e| 

 
 e¨wZPv‡ii ˆewkó¨: 
1|  `ywU mym½Z Drm n‡Z GKB gva¨‡gi †Kv‡bv we› ỳ‡Z Av‡jvK Zi½gvjvi 

DcwicvZ‡bi d‡j e¨wZPvi m„wó nq| 
2|  e¨wZPvi Svj‡i mvaviYZ cwÆ¸‡jvi †ea mgvb nq| 
3|  e¨wZPvi D¾¡j cwÆ I AÜKvi cwÆ¸‡jv AšÍeZ©x ~̀iZ¡¸‡jv mgvb _v‡K| 
4|  e¨wZPv‡ii AÜKvi cwÆ‡Z †Kv‡bv Av‡jv _v‡K bv| Giv m¤ú~Y© AÜKvi 

_v‡K| 
5|  e¨wZPv‡ii me D¾¡j wÆ¸‡jvi Av‡jvK cÖvej¨ mgvb _v‡K| 

 

AceZ©b  
 Av‡jv‡Ki AceZ©b `yB cÖKvi| h_v: 
1|  †d«‡bj †kÖwY AceZ©b: Lvov av‡i, kiæ Zv‡i Ges Aí cwimi wQ‡ ª̀ G 

ai‡bi AceZ©b N‡U | G‡ÿ‡Î AvcvwZZ Zi½gyL †Mvjxq ev wmwjÛvi 
AvK…wZi nq|  

2|  d«bndv‡ii †kÖwY AceZ©b: GKK †iLv wQ ª̀ ev  wP‡oi, hyM¥ †iLv wQ ª̀ Ges 
†MÖwUs ev SvSwo Øviv G AceZ©b m„wó Kiv nq| 

*  Av‡jvi AceZ©b Øviv Av‡jvi Zxh©iƒc ag©wU cÖgvY Kiv hvq| 
 AceZ©b †MÖwUs ỳB cÖKvi| h_v: 
1|  wbt¯^iY ev wbM©gb †MÖwUs: G‡Z cÖwZ †mw›UwgUv‡i cÖvq 10 nvRvi `vM KvUv 

_v‡K| G‡KKwU wP‡oi cÖ ’̄ 10-4cm 
2|  cÖwZdjb †MÖwUs| 
 
 †MªwUs Gi e¨envi: 

1|  Av‡jv‡Ki Zi½‰`N©¨ wbY©q Kiv hvq| 

2|  GKB Zi½‰`‡N©¨i ỳwU eY©vwj †iLv c„_K Kiv hvq| 

3|  Zi½‰`‡N©¨i mv‡c‡ÿ AceZ©b †Kv‡Yi cwieZ©‡bi nvi wbY©q Kiv hvq| 

 

Av‡jv‡Ki mgeZ©b 
 †h cÖwµqvq wewfbœ Z‡j K¤úgvb Av‡jvK Zi½‡K GKwU wbw`©ó Zj eiviei 

K¤úYÿg Kiv hvq Zv‡K Av‡jv‡Ki mgveZ©b ev †cvjvivqb e‡j| 

 1808 mv‡j weÁvbx g¨vjvm cÖwZdj‡bi Øviv mgZj mgewZ©Z Av‡jv Drcbœ 

K‡ib|  

 g¨vjv‡mi m~Î: mgewZ©Z Av‡jvK we‡køl‡Ki ga¨ w`‡q hvIqvi d‡j Gi 

ZxeªZv mgeZ©K I we‡køl‡Ki mgeZ©b AÿØ‡qi ga¨eZ©x  †Kv‡Yi cosine 

Gi e‡M©i mgvbycvwZK|  I ∝ ����� 

 eªæ÷v‡ii m~Î:  mgeZ©b †Kv‡Yi U¨vb‡Rb cÖwZdjK gva¨‡gi cÖwZmiv‡¼i 

mgvb| 

*   †KvqvU©R I K¨vjmvBU ˆØZ cwimviK K¨vjvm| 

 
 

¸iæZ¡c~Y© Ask  
†fŠZ Av‡jvKweÁvb  
UwcK: Av‡jvi †eM  

1|  cvwb I nxi‡Ki cÖwZmiv¼ h_vµ‡g 1.33 Ges 2.4 n‡j, nxi‡K Av‡jvi 

†eM KZ? [cvwb‡Z Av‡jvi †eM 2.28108ms-1] 
 DËi: 

188
d

w

d

d

w ms1026.11028.2
4.2

33.1
c

c

c 



 

 

UwcK: Av‡jvK eQi  
1|  evqyi mv‡c‡ÿ Kuv‡Pi cÖwZmiv¼ 1.5| hw` evqy‡Z Av‡jvi †eM 3108ms-1 nq 

Z‡e Kuv‡P Av‡jvi †eM KZ? evqy‡Z GK Av‡jvK eQi 9.41012km nq 
Kuv‡P GK Av‡jvK eQ‡ii gvb †ei Ki|  

 DËi: Avgiv Rvwb, 
eM† jviAv‡ PKuv‡

eM† jviAv‡ Zevqy‡


8
 

  Kuv‡P Av‡jvi †eM = 18

8

ms105.2
5.1

108.3 


 

 Avevi, 
eQi jvKAv‡ PKuv‡

eQi jvKAv‡ Zevqy‡


ga
 

  Kuv‡Pi Av‡jvi eQi = km1027.6
5.1

104.9 12

12




 

 

UwcK: Bqs-Gi wØ-wPo cixÿv  
1|  Bqs-Gi wØ-wPo cixÿvi wPo ỳwUi ga¨eZ©x ~̀iZ¡ d =2mm| wPo †_‡K 

†_‡K c`©vi ~̀iZ¡ D=104mm I †Wvivi cÖ¯’ x = 0.3mm| e¨eüZ 
Av‡jvi Zi½‰`N©¨ KZ?  

 DËi: m102.1
10

223.0

D

d2x 7

4







  

 

RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi  
1|  mgeZ©b (polarization) cixÿ‡Yi gva¨‡g cÖgvwYZ nq †h, Av‡jv- 

[NU-Science: 13-14] 
 (K) GKwU Avo Zi½  (L) GKwU jw¤^K Zi½  
 (M) GK ai‡bi Zi½  (N) e ‘̄ Zi½  DËi: K 
2|  jvj is Gi Zi½ ˆ`N©¨-  

 (K) 


A6400A5900   (L) 


A5500A5000   

 (M) 


A7800A6400   (N) †KvbwUB bq  DËi: M 

3|  GKwU Zi‡½i ỳwU we›`yi g‡a¨ c_ cv_©K¨ 
4


| we› ỳØ‡qi g‡a¨ `kv cv_©K¨ 

KZ? [NU-Science: 10-11] 

 (K) 
3


 (L) 

6


 

 (M) 
2


 (N) 

5


 DËi: M 

4|  GKwU Zi‡½i ỳBwU we›`yi g‡a¨ `kv cv_©K¨  n‡j, we›`yØ‡qi g‡a¨ c_ 

cv_©K¨ KZ? [NU-Science: 09-10] 

 (K) 
2


 (L) 

4


 

 (M) 
8


 (N)   DËi: K 
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5|  †KvbwU mwVK bq? [NU-Science: 07-08] 
 (K) gvB‡µvI‡qf `xNj Zi½  (L) gvB‡µvI‡qf Avo-Zi½  
 (M) gvB‡µvI‡qf Zwor Pz¤^Kxq Zi½  

 (N) gvB‡µvI‡q‡fi MwZ 3108ms-1 DËi: K 
6|  GKwU Zi‡½i ỳwU we›`yi g‡a¨ `kv cv_©K¨  n‡j, we› ỳ `ywUi g‡a¨ c_ 

cv_©K¨ n‡e- [NU-Science: 06-07] 

 (K)   (L) 
4


 

 (M) 
2


 (N) 2  DËi: M 

7|  Av‡jvK Zi½ n‡”Q- [NU-Science: 06-07] 
 (K) Avo Zi½  (L) jw¤^K Zi½  
 (M) Pjgvb Zi½  (N) w ’̄i Zi½  DËi: K 
8|  ÿz`ªZg Zi½-‰`N©¨ Kvi? [NU-Science: 02-03] 
 (K) Mvgv-iwk¥i  (L) AwZ‡e¸wb iwk¥i  
 (M) Av‡jvi  (N) G·-iwk¥i  DËi: K 
 

AvaywbK c`v_© weÁv‡bi m~Pbv 
AvaywbK c`v_© weÁv‡bi m~Pbvi hveZxq UvBc  

i)  gvÎv/GKK  ii)  m~Î/ mgxKiY 

iii) AbycvZ g¨v_  iv) g¨v_ 
v)  w_Iwi   vi) msL¨vMZ gvb   vii) Extra Intromation 

 

UvBc: gvÎv/GKK 
c~‡e©i Aa¨vq fv‡jvfv‡e co‡jB n‡e| 
  

UvBc: m~Î/mgxKiY + g¨v_ 
(i) E = hv;  E = 

��

�
  

1|  GKwU B‡jKUª‡bi MwZkw³i KZ kZvsk e„w× ev n«vm n‡j B‡jKUªbwUi wW-
eªMwj Zi½‰`N©¨ A‡a©K n‡q hve? 

 DËi: 300% e„w× 

 e¨vL¨v: � =
�

�
 

 Ek = 
��

��
 ⟹ �� =

��

���� ∴ �� ∝
�

�� ⟹ � ∝
�

���
 

  Zi½‰`N©¨ A‡a©K n‡q hLb MwZkw³ 4 ¸Y A_©vr 400% n‡e| ZvB 
MwZkw³ 300% e„w× Ki‡Z n‡e| 

2|  1.75eV kw³ m¤úbœ Av‡jvi Zi½‰`N©¨ KZ nm? 
 DËi: 710.4 

 e¨vL¨v: kw³ E = 
��

�
= 1.75 × 1.6 × 10-19  

 ∴ � =
�.��×�����×�×���

�.��×�.�×����� � = 7.104 × 10-7m 

 = 710.4 × 10-9m = 710.4nm 

(ii) eV = 
�

�
mv2

max 

1|  GKwU B‡jKUªb‡K V wefe cv_©‡K¨i g‡a¨ ivL‡j, B‡jKUª‡bi †eM � Ges 
cÖhy³ wefe cv_©‡K¨i g‡a¨ m¤úK© †KvbwU? 

 DËi: υ = �
���

�
			 

 e¨vL¨v: � =
�

�
���; w = VQ = eV 

 eV = 
�

�
mυ� ⟹ v = �

���

�
 

2|  †Kvb avZzi Dci ���Å Zi½ ˆ`‡N©¨i AwZ‡e¸bx iwk¥ †djv n‡jv| avZzi 
Kvh©‡cÿK 23eV n‡j wbtm„Z d‡Uv B‡jKUª‡bi m‡e©v”P †eM KZ? 

 A. 968.42kms-1  B. 367.5 kms-1 

 C. 283.63 kms-1  D. 991.2 kms-1  

 e¨vL¨v: 
�

�
mmax = 

��

�
− �� 

 = 
�.��×�����×���

���×����� − 23 × 1.6 × 10��� 

 = 6.265 × 10���  

  Vmax = �
�×�.���×�����

�.�×����� = 3710.69	kms-1 

(iii) L = L0 �� −
��

�� 

1|  GKwU †Uª‡bi w ’̄i Ae ’̄vq ˆ`N©¨ n‡jv 100m| GwU AwZ D”P †e‡M 80m 
ˆ`‡N©̈ i GKwU myo‡½i ga¨ w`‡q hvq| myo‡½i ỳB cÖv‡šÍ Aew¯’Z 
ch©‡eÿKiv Gi GK‡K †Uªb Gi †eM KZ? 

 DËi: 0.6c  D 
  e¨vL¨v: L0 = 100m; L = 80m 

 v = �1 − �
�

��
� × � = �1 − �

��

���
�

�
× � 

 = �1 − �
��

���
� × �	  0.6c 

2|  KZ †e‡M Pj‡j GKwU i‡K‡Ui MwZkxj ˆ`N©¨ Gi wbðj ˆ`‡N©¨i A‡a©K 
n‡e? 

 DËi: 
√�

�
� 

 e¨vL¨v: hw` L = 
��

�
 nq Z‡e v = 

√�

�
� 

 C = 2.59 × 108ms-1 
3|   PjšÍ Ae ’̄vq GKwU i‡K‡Ui ˆ`N©¨ Gi w¯’i Ae ’̄vi ˆ`‡N©¨i A‡a©K n‡j GwU 

Av‡jvi †e‡Mi KZ kZvsk hvq? 
 DËi: 87% 

 e¨vL¨v: `ªæwZ, v = �1 − �
�

��
�

�
× � 

⟹
v

c
= �1 − �

1

2
�

�

× 100% = 0.872 × 100% = 87% 

(iv) m = 
��

���
��

��

 

1|  GKwU B‡jKUªb 0.99C `ªæwZ‡Z MwZkxj n‡j Gi Pjgvb fi KZ? 
 DËi: 6.45 × 10-30 kg 

 e¨vL¨v: Pjgvb fi, m Ges wbðj/w¯’i fi m0 n‡j,  

 � =
��

���
��

��

=
�.�×�����

����
.���

�
�

�
= 6.45 × 10���		 kg 

2|  GKwU KYv v †e‡M P‡j hv‡Z Zvi fi w ’̄i f‡ii wØ¸Y nq| hv` c Av‡jvi 
†eM nq, Z‡e †KvbwU mwVK? 

 DËi: v =
√�

�
c 

 e¨vL¨v: m = 2m0 ⟹ � =
��

���
��

��

⟹ 1 −
��

�� =
�

�
  

⟹
��

��
=

4

3
⟹ � =

√3

2
� 

(v) t = 
��

��
��

��
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1|  GKwU gnvk~b¨Pvix 30 eQi eq‡m 2.4 × 108ms-1 †e‡M MwZkxj 
gnvk~b¨hv‡b P‡o Qvqvc_ AbymÜv‡b †M‡jb| c„w_exi K¨v‡jÛvi Abyhvqx 
50 eQi ci H MwZ‡Z c„w_ex‡Z wd‡i G‡j Zvi eqm- 

 DËi: 50 eQ‡ii †ewk n‡e  

 e¨vL¨v: t =
��

����
�

�
�

�
⟹ t� = t�1 − �

�

�
�

�
 

 = 	50 × 0.6 ⟹ �= 30 year  

  gnvk~b¨Pvixi eqm = 30 + 30 = 60 eQi| 

2|  GKwU †m‡KÛ †`vjK 0.7c †e‡M MwZkxj Ae¯’vq ivLv Av‡Q| c„w_ex‡Z 
Aew¯’Z ch©‡eÿ‡Ki wbKU H †`vj‡Ki †`vjbKvj KZ †m‡KÛ? 

 DËi: 2.8s 

 e¨vL¨v: � =
��

���
��

��

=
�

���
(�.��)�

��

= 2.8��� 

  
(vi) Ek = (m – m0) C

2 
1|  1.8 × 108eV MwZkw³ m¤úbœ †cÖvU‡bi fi KZ? (w&¯’i Ae ’̄vq †cÖvU‡bi 

fi 1.673 × 10-27kg) 
 DËi: 1.993 × 10-27   
 e¨vL¨v: MwZkw³ Ek = (m – m0)c

2 

  
��

�� + �� = � 

 ∴ � =
�.�×���×�.�×�����

(�×���)�  + 1.673 × 10-27  

 = 1.993 × 10-27kg 
 

UvBc: msL¨vMZ gvb 
(i) cøv‡¼i aªæeK = 6.626 × 10-34JS 
(ii) B‡jKUª‡bi fi = 9.11 × 10-31kg 
(iii) B‡jKUª‡bi PvR© = - 1.6 × 10-19 C 
(iv) 1A¨vs‡÷ªvg = 10-10m 
(v) 1amu f‡ii mgZzj¨ kw³ = 933MeV 

 

UvBc: AbycvZ g¨v_ 
GB Aa¨v‡q AbycvZ g¨v‡_i cÖ‡qvRb †bB| ïay g¨v_ Ki‡jB n‡e| 

 
UvBc: w_Iwi 
 cÖm½ KvVv‡gv 

 cÖm½ KvVv‡gv ỳB cÖKvi| 
1|  Ro cÖm½ KvVv‡gv: GB KvVv‡gv‡Z RoZvi m~Î Ges wbDU‡bi MwZ m~Î 

cÖ‡hvR¨| ci¯ú‡ii mv‡c‡ÿ aªæe †e‡M MwZkxj KvVv‡gv‡Z cÖ‡hvR¨| 
2|  ARo cÖm½ KvVv‡gv: GB KvVv‡gv‡Z RoZvi m~Î Ges wbDU‡bi MwZ m~Î 

cÖ‡hvR¨ bq| ci¯ú‡ii mv‡c‡ÿ aªæe †e‡M MwZkxj KvVv‡gv‡Z cÖ‡hvR¨ 
bq| N~Y©vqgvb Ges Amg‡e‡M Pjgvb cÖm½ KvVv‡gvB ARo cÖm½ KvVv‡gv| 

 

gvB‡Kjmb gwj©i cixÿv + AvBb÷vB‡bi Av‡cwÿKZv ZË¡ 
 gvB‡Kjmb gwj©i cixÿv: GwU GKwU bv awg© cixÿv| 
 GB cixÿvi wm×všÍ: 
 K. B_vi ej‡Z GB gnvwe‡k^ wKQz †bB| 
 L. M¨vwjwjI iƒcvšÍi mwVK bq| 
 M. Av‡jvi †eM GKwU aªæe ivwk, GwU Drm A_ev gva¨‡gi MwZi Dci wbf©i 

K‡i bv| 
 AvBb÷vB‡bi Av‡cwÿKZv ZË¡: GwU ỳfv‡M wef³|  
 K. Av‡cwÿKZvi mvaviY ev mvwe©K ZË¡: GB ZË¡ ci¯ú‡ii Zzjbvq DaŸ© ev 

wb¤œ MwZkxj  e ‘̄mg~‡ni †ÿ‡Î cÖ‡hvR¨| 

 L. Av‡cwÿKZvi we‡kl ZË¡: GB ZË¡ ci¯ú‡ii Zzjbvq mg MwZ‡Z 
MwZkxj  e ‘̄mg~‡ni †ÿ‡Î cÖ‡hvR¨| 

 Av‡cwÿKZvi †gŠwjK ¯̂xKvh©: 
 cÖ_g ¯^xKvh©: Ro KvVv‡gv‡Z ev M¨vwjwjI KvVv‡gv‡Z c`v_© weÁv‡bi 

m~Îmg~n Awfbœ _v‡K| 
 wØZxq ¯^xKvh©: k~b¨ ¯’v‡b mKj ch©‡eÿ‡Ki wbKU Av‡jv‡Ki †eM me©`vq 

GKB _v‡K| GB †eM cÖev‡ni Drm Ges ch©‡eÿ‡Ki Av‡cwÿK †e‡Mi 
Dci wbf©i K‡i bv| 

 

M¨vwjwjI + j‡iÄ iƒcvšÍi 
 M¨vwjwjI iƒcvšÍi: hw` ỳwU KvVv‡gvB Af¨šÍixY KvVv‡gv nq, Z‡e 

iƒcvšÍi‡KI M¨vwjwjI iƒcvšÍi e‡j| 
 j‡iÄ iƒcvšÍi: †h iƒcvšÍi m~Î cÖ‡qv‡M we ỳ¨r †PŠ¤^Kxq mgxKiY GK Ro 

KvVv‡gv †_‡K Ab¨ KvVv‡gv‡Z wb‡j Awfbœ iƒ‡c cÖKvwkZ nq| 
*  hLb e ‘̄i `ªæwZ Av‡jvi `ªæwZi KvQvKvwQ nq, ZLb j‡i‡Äi iƒcvšÍi cÖ‡qvM 

Kiv nq| 
 

 ˆ`N©¨ ms‡KvPb, Kvj `xN©vqY + fi e„w× 
 ˆ`N©¨ ms‡KvPb: w ’̄i KvVv‡gvi ˆ`N©¨ > MwZkxj KvVv‡gvi ˆ`N©¨| A_©vr 

†Kv‡bv `‡Ði MwZkxj ˆ`N©¨ `ÐwUi wbðj Ae¯’vi ˆ`‡N©¨i †P‡q †QvU n‡e| 
 Kvj `xN©vqY: w ’̄i KvVv‡gvi mgq < MwZkxj KvVv‡gvi mgq| A_©vr 

MwZkxj KvVv‡gv‡Z mgq `xN© nq| 
 fi e„w×: w¯’i KvVv‡gvi fi < MwZkxj KvVv‡gvi fi| †Kv‡bv MwZkxj e ‘̄i 

fi H e ‘̄i wbðj f‡ii †P‡q †ewk| †e‡Mi mv‡_ e ‘̄i fi e„w× N‡U| 
 GKwU e ‘̄ Av‡jvi †e‡M avweZ n‡j Zvi fi Amxg nq| 
 

†gŠwjK ej + e‡ji GKxf‚ZKiY 
 †gŠwjK ej: 

ej cvjøv 
Av. 

mejZv 
Kvh©K…Z 

KYv 
KvR 

gnKl© Amxg 1 MÖvwfUb 
gnvwek^i †h‡Kv‡bv `ywU e¯‘i 
ga¨Kvi cvi¯úwiK AvKl©Y ej 

Zwor 
”P¤^yKxq 

Amxg 1039 †dvUb 
w¯’wZ ’̄vcK ej, AvYweK MVY, 
ivmvqwbK wewµqv Gme GB 
e‡ji cÖKvk 

mej 
wbDK¬xq 10-15 1041 †gkb wbDwK¬qvm‡K a‡i iv‡L 

`ye©j 
wbDK¬xq 10-16 1030 †evmb 

wbDwK¬qv‡mi fvOb cÖwµqv 
msNwVZ nq I wbDwK¬qvm n‡Z 
weUv ÿq nq  

 mvjvg, IqvBbevM© Ges Møv‡mv ỳe©j wbDwK¬q ej Ges ZworPz¤̂Kxq e‡ji 
g‡a¨ m¤úK© ’̄vcb K‡i| 

 

cøv‡¼i †Kvqv›Ug ZË¡ 
cøv‡¼i cÖwZwôZ ZË¡‡K †Kvqv›Ug ZË¡ ev †ZRKYvev` e‡j| 
 

†dvUb + G· †i 
 †dvU‡bi ag©vejx: 
1|  cÖwZwU †dvUb KYv Av‡jvi †e‡M P‡j| GB †e‡Mi †Kv‡bv n«vm-e„w× †bB| 
2|  GKwU †dvUb KYvi kw³ � = ℎ�  
3|  †dvUb KYvi w ’̄i fi k~b¨| 
4|  †dvUb KYv PvR©nxb| 
5|  G‡`i AvqbxZ Kiv hvq bv| 

6| †dvU‡bi fi‡eM p = 
��

�
 

 G·-†i: ỳB cÖKvi h_v: 
1|  †Kvgj G·-‡i: wPwKrmv weÁv‡b  e¨eüZ nq| Gi Zi½ ˆ`N©¨ †ewk wKš‘ 

†f`b ÿgZv AZ¨šÍ Kg| 
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2|  KwVb G·-‡i: c`v‡_©i MVb cÖK…wZ wbY©‡q Ges wewfbœ M‡elYv Kv‡R e¨eüZ 

nq| Gi Zi½ ˆ`N©¨ Kg wKš‘ †f`b ÿgZv AZ¨šÍ †ewk| 

 G·-‡i Drcv`‡bi Rb¨ wZbwU c×wZ i‡q‡Q: 

 1| M¨vmbj c×wZ| 

 2| KzwjRbj c×wZ| 

 3| weUvUªb c×wZ 

 G·‡ii ag©: 

 1| mij‡iLvq MgY K‡i| 

 2| we ỳ¨r †PŠ¤̂Kxq Avo Zi½| 

 3| †f`b ÿgZv AZ¨waK| 

 4| d‡UvMÖvwd †cø‡Ui Dci cÖwZwµqv m„wó K‡i| 

 5| cÖwZcÖfv m„wó K‡i| 

 6| Gi ZxeªZv e¨ Í̄vbycvwZK m~Î †g‡b P‡j| 

 G·- †i Gi e¨envi: 

 1| wPwKrmv †ÿ‡Î| 

 2| †Mv‡q›`v wefv‡M| 

 3| wkí †ÿ‡Î 

 4| e¨emv‡q 

 5| cixÿvMv‡i 

 

 d‡Uv Zwor wµqv 
 Na, K, Cs, Li, Rb, Gme ÿvi ag©©x c`v‡_©i Dci „̀k¨gvb Av‡jv 

AvcwZZ n‡j AwaK cwigv‡Y d‡Uv B‡jKUªb wbM©Z nq| ÿvi ag©x c`v‡_©i 

Av‡jvK Zwor ms‡e`bkxjZv †ewk| 

 

Zwor †Kvl + eªMwji e ‘̄ Zi½ 
 Zwor †Kv‡li e¨envi:  

 1| kwcs g‡j| 

 2| †÷wWqv‡g| 

 3| AwW‡Uvwiqv‡g KZRb †jvK XzK‡Q ev †ei n‡”Q Zv MYbvi Rb¨| 

 eªMwji e ‘̄ Zi½: wewKiY ev kw³i ˆØZ ag© Av‡Q GKwU KYv ag© AciwU 

Zi½ ag©| 

 (i) � ∝
�

�
  KYvi fi hZ †ewk Zi½‰`N©¨ ZZ ÿz`ªZi| 

 (ii) � ∝
�

�
  KYvi fi‡eM hZ †ewk Zi½‰`N©¨ ZZ ÿz`ªZi| 

 (iii) � ∝
�

�
  KYvi  †eM hZ †ewk Zi½‰`N©¨ ZZ ÿz`ªZi| 

 (iv)  †Kv‡bv KYvi mv‡_i mswkøó Zi½‰`N©¨ KYvwUi Avavb wbi‡cÿ| 

 

K¤úUb wµqv + nvB‡RbevM© Gi AwbðqZv bxwZ 
 K¤úUb wµqv: D”P kw³ m¤úbœ †dvUb hLb †Kv‡bv jÿ e ‘̄i mv‡_ msN‡l© 

wjß n‡q wewÿß nq ZLb wewÿß  †dvU‡bi Zi½‰`N©¨ AvcwZZ †dvU‡bi 

Zi½‰`N©¨ †_‡K †ewk| 

 nvB‡RbevM© Gi AwbðqZv bxwZ: †Kv‡bv KYvi Ae ’̄vb Ges fi‡eM hyMcr 

mwVKfv‡e cwigvc Kiv hvq bv| 

 Δ�. Δ�	 ≥
�

�
  

 Ae¯’v‡bi AwbðqZv k~b¨ n‡j fi‡e‡Mi AwbðqZv me©vwaK ev Amxg n‡e| 

cigvYyi g‡Wj 
cigvYyi g‡Wj Gi hveZxq UvBc  

i)  gvÎv/GKK 
ii)  m~Î/ mgxKiY 
iii) AbycvZ g¨v_ 
iv) g¨v_ 
v)  w_Iwi 
vi) msL¨vMZ gvb 
vii) Extra Intromation 

 

UvBc: gvÎv/GKK 
c~‡e©i Aa¨vq fv‡jvfv‡e co‡jB n‡e| 

 
UvBc: m~Î/mgxKiY + g¨v_ 

(i) L = mvr = 
��

��
	 

1|  nvB‡Wªv‡Rb cigvYyi B‡jKUª‡bi me©wb¤œ Kÿxq †KŠwYK fi‡eM †KvbwU? 

 DËi: h/2� 

  e¨vL¨v: †KŠwYK fi‡eM, mvr = 
��

��
, n = 1  n‡j mvr = 

�

��
 

(ii) Fc = 
���

�
 

(iii) ��

�

=
�.���

�
 

1|  †Kv‡bv †ZRw¯Œq †gŠ‡ji ÿq aªæe‡Ki gvb 0.01/s| Gi Aa©vqy-  

 DËi: 693s 

  e¨vL¨v: Aa©vqy ��

�

=
�.���

�
=

�.���

�.��
= 69.3�  

2|  GKwU †ZRw¯Œq c`v‡_©i Aa©vqy 693 w`b| Gi Mo Avqy KZ w`b? 

 DËi:	1000 w`bC 

 e¨vL¨v: � =
��

�

�.���
=

���

�
. 693 = 1000 w`b  

(iv) En = 
��

��; Vn = 
��

�
; rn = r1n

2 

1|  nvB‡Wªv‡Rb cigvYyi cÖ_g †evi K‡ÿ B‡jKUª‡bi †gvU kw³ -13.6eV| 

Gi Z…Zxq †evi K‡ÿ †gvU kw³ KZ? 

 DËi:  – 1.5 eV   

 e¨vL¨v: nvB‡Wªv‡Rb cigvYyi n-Zg Kÿc‡_i kw³= 
�

�� = 
��.�

�� �� 

  Z…Zxq Kÿc‡_i kw³ = −
��.�

�� �� = 	 −1.5�� 
 

UvBc: AbycvZ g¨v_ 
 GB Aa¨v‡q AbycvZ g¨v‡_i cÖ‡qvRb †bB| ïay g¨v_ Ki‡jB n‡e| 

 

UvBc: w_Iwi 
_gmb + iv`vi‡dvW© g‡Wj 

 _gmb g‡Wj:  cigvYy GKwU abvZ¥K ZwoZvwnZ †MvjK Ges B‡jKUªb 
¸‡jv Gi g‡a¨ meZ© Qov‡bv i‡q‡Q| 

 GwU‡K wKmwgm g‡WjI e‡j| _gmb B‡jKUªb Avwe®‹vi K‡ib| 
 iv`v‡dvW© g‡Wj: g~jK_v- cigvYyi mg¯Í abvZ¥K Avavb Ges fi Gi 

†K‡› ª̀ AwZ ¯^í cwimi ’̄v‡b i‡q‡Q| Gi bvg wbDwK¬qvm| wbDwK¬qvm n‡jv 
cigvYyi kw³i Drm| 
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 †ev‡ii cigvYy g‡Wj 
 cÖ_g ¯^xKvh© (†KŠwYK fi‡eM msµvšÍ):  †Kv‡bv ’̄vqx Kÿc‡_i AveZ©b 

Kv‡j B‡jKUª‡bi †gvU †KŠwYK fi‡eM 
�

��
 Gi c~Y© msL¨vi ¸wYZK n‡e| 

 wØZxq ¯^xKvh© (kw³ Í̄i msµvšÍ): 
 Z…Zxq ¯^xKvh© (K¤úv¼ msµvšÍ): 
 * - 13.6 eV f‚wg Ae¯’vq kw³ wb‡`©k K‡i nvB‡Wªv‡Rb cigvYyi|  
 * nvB‡Wªv‡Rb cigvYyi e¨mva© 0.53 × 10-10m 
 

wbDwK¬qvm + wbDwK¬q ej 
 wbDwK¬qvm: e¨vm: 10-12cm 
 wbDwUª‡bv PvR© wbi‡cÿ finxb KYv 
 

 wbDwK¬q ej: ˆewkó¨: 
1| GB ej AZ¨šÍ Zxeª| Ab¨ mKj ai‡bi e‡ji †P‡q Gi ZxeªZv A‡bK †ewk| 
2| GB ej Avavb wbi‡cÿ| 
3| GwU ïay AvKl©Y K‡i| 
4| GwU Lye ¯^í cvjøvi ej| 
 

†ZRw¯ŒqZv 
 †ZRw¯Œq †gŠj †_‡K ¯^Zù‚Z©fv‡e †ZRw¯Œq iwk¥ wbM©g‡bi NUbv‡K 

†ZRw¯ŒqZv e‡j| 
 wcqv‡i Kzwi, gv`vg Kzwi †_vwiqv‡gi g‡a¨ GB ¸Y Avwe®‹vi K‡ib| 
 †ZRw¯ŒqZv Avwe®‹vi K‡ib- †e‡K‡ij| 
 †ZRw¯ŒqZv GKwU Aweivg cÖwµqv|  

 ‡ZRw¯ŒqZvi GKK †e‡K‡ij (SI), Kzwi 
 GK †m‡K‡Û 3.7 × 1010 msL¨vK cigvYyi fvOb‡K GK Kzwi e‡j| 
 GK †m‡K‡Û GKwU cigvYyi fvOb‡K GK †eK‡ij e‡j| 

  

†ZRw¯Œq iwk¥i ag© + mwµqZv 
 †ZRw¯ŒqZv `yB cÖKvi:  
1|  cÖvK…wZ †ZRw¯ŒqZv: 
2|  K…wÎg †ZRw¯ŒqZv: 
 †hme †gŠ‡j cvigvYweK msL¨v 83 Gi †ewk †mme ec`v_© †ZRw¯Œq ag© 

†`Lvq| 
 †ZRw¯Œq iwk¥ wZb cÖKvi: 
 1| Avj&dv iwk¥  
 2| weUv iwk¥ 
 3| Mvgv iwk¥ 
*  †f`b ÿgZvi µg: Avj&dv iwk¥ < weUv iwk¥ <  Mvgv iwk¥ G‡`i AbycvZ: 

1:100:1000 
*  AvqwbZ Kivi µg: Avj&dv iwk¥ > weUv iwk¥ >  Mvgv iwk¥ G‡`i AbycvZ: 

1000:100:1 
 mwµqZv: mg‡qi mv‡c‡ÿ †Kv‡bv †ZRw¯Œq bgybvi fvO‡bi nvi| 

 

ÿq + Aa©vqy + Mo Avqy 

 ÿq: � = ������ GUv †ZRw¯Œq ÿ‡qi iƒcvšÍi m~Î| 

 Avj&dv weNU‡bi m~Î: †gŠ‡ji Avj&dv weNUb n‡j bZzb †gŠ‡ji fi Pvi 

K‡g hvq Ges cvigvYweK msL¨v ỳB K‡g hvq| 

 weUv weNU‡bi m~Î: †gŠ‡ji weUv weNUb n‡j bZzb †gŠ‡ji cvigvYweK 
msL¨v GK †e‡o hvq| 

 Mvgv weNU‡bi m~Î:  

 Aa©vqy: †Kv‡bv †ZRw¯Œq c`v‡_©i Dcw¯’Z AÿZ cigvYy¸‡jv A‡a©K cwigvY 

ÿq n‡Z †h mgq jv‡M| 

 ‡ZRw¯Œ©q c`v‡_©i Aa©vqy Gi ÿq aªæe‡Ki e¨v ‘̄vbycvwZK 

* BD‡ivwbqv‡mi Aa©vqv 450 †KvwU eQi| 

 Mo Avqy: Mo Avqv Aa©vqyi mgvbycvwZK| 

wKQz iwk¥  
1|  AvB‡mvevi: hv‡`i fi msL¨v mgvb wKš‘ cvigvYweK msL¨v wfbœ| 

2|  AvB‡mv‡Uvc: hv‡`i fi msL¨v wfbœ wKš‘ cvigvYweK msL¨v GKB| 

3|  AvB‡mvgvi: hv‡`i fi msL¨v mgvb Ges cvigvYweK msL¨v mgvb wKš‘ 

Af¨šÍixb MVb wfbœ| 

4|  AvB‡mv‡Uvb: hv‡`i fi msL¨v mgvb wKš‘ wbDUb  msL¨v wfbœ| 

wbDwK¬q wewµqv + Pzwjø 
 wbDwK¬q wewµqv:  
1|  wbDwK¬q wdDkb: G‡K ms‡hvRb wewµqv e‡j KviY †QvU †QvU wbDwK¬qvm 

GKwÎZ n‡q eo wbDwK¬qv‡m cwiYZ nq| 
 m~h© I bÿÎmg~‡ni Af¨šÍ‡i GB cÖwµqvq kw³ Drcbœ nq + nvZ †evgv ev 

nvB‡Wªv‡Rb †evgv GB cÖwµqvq ˆZwi nq| 
2|  wbDwK¬q wdkb: G‡K we‡qvRb wewµqv e‡j KviY eo wbDwK¬qvm †f‡½ †QvU 

wbDwK¬qv‡m cwiYZ nq| 
 GB cÖwµqvq cvigvYweK †evgv ˆZwi Kiv nq| 

 
 
 
 
 

¸iæZ¡c~Y© Ask  
cigvYyi g‡Wj I wbDwK¬qvi c`v_©weÁvb  

UwcK: †ZRw¯Œq wbDwK¬qvm  
1|  GKwU †ZRw¯Œq c`v‡_©i cigvYy msL¨v 10 ermi n«vm †c‡q A‡a©K nq| 20 

ermi ci cigvYyi msL¨v KZ n‡e?  

 DËi: Avgiv Rvwb, 0693.0
10

693.0

T

693.0

2

1

 /ermi  

 Avevi, Avgiv Rvwb, t

0

e
N

N   

 AZGe 20 ermi ci cigvYyi msL¨v n‡e,  

 
4

1
NNeNeNN

0

200693.0

0

t

0
   

 A_©vr, 20 ermi c‡i cigvYyi msL¨v cÖv_wgK cigvYyi msL¨vi Pvi fv‡Mi 
GK fvM n‡e|  

 

UwcK: ÿq aªæeK, Aa©vqy I Mo Avqy 

1|  `yÕNÈv ci †Kvb †ZRw¯Œq e¯‘i cÖv_wgK cwigv‡Yi AvB‡mv‡Uv‡ci th
16

1
 

AÿZ _v‡K| D³ AvB‡mv‡Uv‡ci Aa©vqy nj?  

 DËi: min30hr5.0T2
T

693.0

16

1
ln 2/1

2/1



















 

 
 

fi msL¨v→A PvR© msL¨v 

cigvYy msL¨v cvigvYweK msL¨v→Z X 
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UwcK: fi ÎæwU I eÜb kw³  
1|  GK †KwR BD‡iwbqvg †_‡K wbM©Z kw³i cwigvY KZ k-Wh? 

 DËi: cÖwZ kg BD‡iwbqv‡g cigvYyi msL¨v = 
3

23

10235

10023.6



 

 cÖwZ wdk‡b wbM©Z kw³i cwigvY = 200MeV 

 J106.110200
10235

10023.6
E 196

3

23









  

 Whk1029.2Wk
106.3

102.8 7

6

13





  

 
RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi  

1|  †iwWqv‡gi Mo Avqy 2341 eQi| Gi Aeÿq aªæe‡Ki gvb KZ? [NU-

Science: 14-15] 

 (K) 14 y1027.4   (L) 13 y1020.4   

 (M) 14 y101.6   (N) 16 y102.8   DËi: K 

2|  hw` 2 N›Uv c‡i GKwU †ZRw¯Œq c`v‡_©i 
16

1
 cwigvY Aewkó _v‡K Zvn‡j 

H †ZRw¯Œq c`v_©wUi Aa©vqy n‡e- [NU-Science: 13-14] 

 (K) 15 min  (L) 30 min  

 (M) 45 min  (N) 60 min DËi: L 

3|  Mo Avqy ? [NU-Science: 11-12] 

 (K) 
707.0
2

1
T

 (L) 
693.0
2

1
T

 

 (M) 
141.0
2

1
T

 (N) 
732.0
2

1
T

 DËi: L 

4|  me‡P‡q Kg f‡ii KwYKv- [NU-Science: 09-10] 

 (K) B‡jKUªb  (L) †cÖvUb  

 (M) Avjdv  (N) wbDUªb  DËi: K 

5|  me©cÖ_g nvB‡Wªv‡Rb cigvYyi K‡ÿ B‡j±ªb kw³¯Í‡ii aviYv †`b- [NU-

Science: 09-10] 

 (K) AvBb÷vBb  (L) wWivK  

 (M) ivevi‡dvW© (N) wbjm †evi  DËi: N 

6|  nvB‡Wªv‡Rb cigvYyi cÖ_g †evi K‡ÿ †gvU kw³ -13.6eV n‡j, Z…Zxq 

†evi K‡ÿ †gvU kw³- [NU-Science: 08-09] 

 (K) -40.8eV (L) -4.5eV 

 (M) -3.0eV (N) -1.5eV  DËi: N 

7|  GKwU K¨vjwmqvg wbDwK¬qv‡mi ms‡KZ Ca40

20
 n‡j Gi wbDUª‡bi msL¨v- 

[NU-Science: 08-09] 

 (K) 20 (L) 23 

 (M) 24 (N) 28 DËi: K 

8|  †Kvb weÁvbx me©cÖ_g nvB‡Wªv‡Rb cigvYyi B‡jKUªb ¯Í‡ii aviYv †`b? 

[NU-Science: 08-09] 

 (K) AvBb÷vBb  (L) wWivK  

 (M) iv`vi‡dv‡W©  (N) wbjm †evi  DËi: N 

 

  †mwgKÛv±i I B‡jKUªwbK&m 
  †mwgKÛv±i I B‡jKUªwbK&m Gi hveZxq UvBc 

i)  gvÎv/GKK 
ii)  m~Î/ mgxKiY 
iii) AbycvZ g¨v_ 
iv) g¨v_ 
v)  w_Iwi 
vi) msL¨vMZ gvb 
vii) Extra Intromation 

 

UvBc: gvÎv/GKK 
c~‡e©i Aa¨vq fv‡jvfv‡e co‡jB n‡e| 

 

UvBc: m~Î/mgxKiY + g¨v_ 
(i) IE = IB + IC 

1|  22mA wbtmiK cÖev‡ni d‡j GKwU UªvbwR÷v‡ii 19mA msMÖvnK cÖevn 

cvIqv †Mj, UªvbwR÷v‡ii f‚wg cÖevn‡i gvb KZ? 

 DËi: 3 mA 

 e¨vL¨v: IE = IB + IC ev, IB = IE – IC =22 –19 = 3mA  

(ii) MZxq †iva→ R = 
��

��
  

1|  GKwU Rvsk‡b m¤§yL evqv‡mi wefe cv_©K¨ 2.2V †_‡K evwo‡q 2.38V 

n‡j, we ỳ¨r cÖevn 350mA e„w× †cj| Rvsk‡bi MZxq †iva KZ? 

 DËi: 0.514	

 e¨vL¨v: Δ� = 2.38 − 2.2 = 0.18	� 

 Δ� = 350�� = 350 × 10���  

 ∴ Δ� =
��

��
=

�.��

���×���� = 0.514Ω  

(iii) cÖevn weea©b ¸YK→ � =
��

��
	 

1|  GKwU UªvbwR÷v‡ii ��� = �. ����  Ges ��� = ���	n‡j Zwor 

cÖev‡ni †MBb � Gi gvb KZ? 

 DËi:  50 

 e¨vL¨v: Zwor cÖvev‡ni †MBb, � =
���

	���
=

�

�.��
= 50 

2|  UªvbwR÷vi Gi mvaviY cxV ms‡hvM i‡q‡Q| Gi wbtmiK cÖevn 0.86mA 

Ges cxV cÖevn 0.05mA | cÖevn weea©b ¸YK � †ei Ki| 

 DËi: 0.94 

 e¨vL¨v: weea©b ¸YK, 

  α =
��

��
=

�����

��
=

�.����.��

�.��
= 0.94 

(iv) cÖevn jvf � =
�

���
 

1|  GKwU Kgb GwgUvi UªvbwR÷‡ii �= 100 Ges IB = ����  n‡j � 

KZ? 

 DËi: 0.99 

 e¨vL¨v: � =
�

���
 ev, 100 =

�

���
  

 ev, α =
���

���
= 0.99 
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UvBc: AbycvZ g¨v_ 
GB Aa¨v‡q AbycvZ g¨v‡_i cÖ‡qvRb †bB| ïay g¨v_ Ki‡jB n‡e| 

 

UvBc: w_Iwi 
cwievnx, Acwievnx I Aa©cwievnx 

 cwievnx: D`vniY: †mvbv, Zvgv, iƒcv, A¨vjywgwbqvg| 
 ZvcgvÎv evo‡j cwievnxi †iva ev‡o d‡j we ỳ¨r cÖevn K‡g|  
 cwievnxi Av‡cwÿK †iva: 10-8  
 Acwievnx: D`vniY: ivevi, wmivwgK, KvP| 
 Av‡cwÿK †iva: 1012 

 Aa©cwievnx: D`vniY: Rv‡g©wbqvg, wmwjKb, K¨vWwgqvg mvjdvBW, 
M¨vwjqvg Av‡m©bvBW| ZvcgvÎv evo‡j †iva K‡g d‡j we ỳ¨r cÖevn ev‡o| 

 Av‡cwÿK †iva: 10-5 †_‡K 108 
 

e¨vÛ ZË¡ 
 kw³ e¨vÛ: Kÿ c‡_ Aew ’̄Z B‡jKUª‡bi kw³i m‡e©v”P I me©wb¤œ gv‡bi 

ga¨eZ©x cvjøv‡K kw³ e¨vÛ e‡j| 
 †hvRb e¨vÛ: †hvRb B‡jKUªb¸‡jvi kw³ †h we Í̄…Z cvjøvi g‡a¨ _v‡K Zv‡K 

†hvRb cvjøv ev †hvRb e¨vÛ e‡j| 
 cwienY e¨vÛ: gy³ †hvRb B‡jKUªb¸‡jvi kw³i cvjøv‡K cwienY e¨vÛ 

e‡j| 
 wbwl× kw³ e¨vÛ:  †hvRb e¨vÛ Ges cwienY e¨v‡Ûi ga¨eZ©x kw³i cvjøvB 

n‡jv wbwl× kw³ e¨vÛ| 
 cwievnx: cwienb e¨vÛ I †hvRb e¨v‡Ûi g‡a¨ †Kv‡bv kw³ cv_©K¨ _v‡K 

bv| 
 Acwievnx: †hvRb e¨vÛ AvswkK c~Y© Ges cwienb e¨vÛ m¤ú~Y© Lvwj _v‡K| 

cwienb e¨vÛ I †hvRb e¨v‡Ûi g‡a¨ kw³ cv_©K¨ 6eV  †_‡K 15eV| 
 Aa©cwievnx: cwienb e¨vÛ Ges †hvRb e¨v‡Ûi g‡a¨ kw³ cv_©K¨ 1eV Gi 

Av‡kcv‡k| 
 Rv‡g©wbqv‡gi kw³ cv_©K¨- 0.7 eV 
 wmwjK‡bi kw³ cv_©K¨- 1.1 eV 
 

BbwUªbwmK I G·wUªbwmK 
 BbwUªbwmK(weï× Aa©-cwievnx): GLv‡b Ac ª̀e¨ wgwkÖZ _v‡K bv| 
 G·wUªbwmK(Aweï× Aa©-cwievnx): GLv‡b Ac`ªe¨ wgwkÖZ _v‡K| 

G·wUªbwmK ỳB cÖKvi| h_v: 
1|  p-UvBc: wÎ-‡hvRx †gŠj †gkv‡bv nq| †hgb: A¨v‡ivwgwbqvg, BwÛqvg| 

†nvj G †ÿ‡Î msL¨v¸iæ evnK Avi B‡jKUªb msL¨vjNy evnK| 
2|  n-UvBc: GLv‡b cÂ‡hvRx †gŠj †gkv‡bv nq| †hgb: Av‡m©wbK, Gw›Ugwb| 

†nvj G †ÿ‡Î msL¨vjNy evnK Avi B‡jKUªb msL¨v¸iæ evnK| 
 

Rvskb Wv‡qvW 
 m¤§yLeZ©x evqvm: ˆewkó¨- 
 1| GLv‡b K‡qK wgwj A¨vw¤úqvi Zwor cÖevn cvIqv hvq| 
 2| wefe cv_©K¨ e„w× Ki‡j cÖevn gvÎv e„w× cvq| 
 3| Wv‡qv‡hi wbt‡kwlZ AÂ‡ji †ea µgk n«vm cvq| 
 wecixZ evqvm: ˆewkó¨- 
 1| GLv‡b K‡qK gvB‡µv A¨vw¤úqvi Zwor cÖevn cvIqv hvq| 
 2| wefe cv_©K¨ e„w× Ki‡j cÖevn gvÎv e„w× cvq bv| 
 3| Wv‡qv‡hi wbt‡kwlZ AÂ‡ji †ea µgk e„w× cvq| 
* A¨vwgUvi‡K memgq eZ©bx‡Z †kÖwY ms‡hvM w`‡Z nq| 
* †fvë wgUvi‡K memgq eZ©bx‡Z mgvšÍivj ms‡hvM w`‡Z nq| 

 

GKgyLxKiY 
 †h c×wZ‡Z cwieZ©x cÖevn(AC) †K GKgyLx cÖev‡n (DC) cwieZ©b Kiv 

nq Zv‡K GKgyLxKiY ev †iw±wd‡Kkb e‡j| Avi GB KvR †h K‡i †m 
GKgyLxKviK ev †iw±dvqvi| 

 

UªvbwR÷i 
 UªvbwR÷i n‡”Q wZb cÖvšÍ wewkó GKwU Aa©-cwievnx wWfvBm hvi AšÍg©yLx 

cÖevn‡K wbqš¿Y K‡i ewntgyLx cÖevn, wefe cv_©K¨ Ges ÿgZv wbqš¿Y Kiv 
nq| 

 UªvbwR÷i Gi myweav: 
 1| AvKvi Lye †QvU| 
 2| mvgvb¨ wef‡e KvR K‡i| 
 3| Gi wµqv ZvrÿwYK| 
 4| GwU `xN©¯’vqx| 
 5| GwU Lye m Í̄v| 
 UªvbwR÷‡ii Amyweav: 
 1| GwU DòZvq Lye myMÖvnx| 
 2| GwU Lye Kg Drcv`‡bi kw³ †`q| 
 e¨envi:  
 K. myBP wn‡m‡e-  
 1| Av‡jvKPvwjZ myBP   
 2| kãPvwjZ myBP 
 3| ZvcPvwjZ myBP 
 L. B›UviK‡g e¨envi Kiv nq| 
 M. Gjvg© mvwK©‡U e¨envi Kiv nq| 
 N. †iwWI‡Z e¨envi Kiv nq| 
 O. gvB‡K e¨envi Kiv nq| 
 

msL¨v c×wZ 
1| `kwgK ev 10 wfwËK msL¨v c×wZ| 
2| A±vj ev 8 wfwËK msL¨v c×wZ| 
3| †n·v-‡Wwmgvj ev 16 wfwËK msL¨v c×wZ| 
2| evBbvwi ev 2 wfwËK msL¨v c×wZ- GwU Kw¤úDU‡ii Rb¨ cÖ‡hvR¨| 
 

jwRK †MBU 
 jwRK †MBU ỳB cÖKvi: 
1|  †gŠwjK †MBU: wZb cÖKvi h_v:  
 K. OR-gate (†hvM)  
 L. AND-gate (¸Y) 
 M. NOT-gate- GB †M‡Ui GKwU BbcyU Ges GKwU AvDUcyU 
2|  †hŠwMK †MBU: PviwU: h_v: K. NOR-gate 
 L. NAND-gate: car interior jvBwUs wWRvB‡b e¨eüZ nq| hLb `ywU 

`iRv eÜ Kiv nq ZLb jvB‡Ui myBP eÜ Kivi Kv‡R NAND-gate 
e¨eüZ nq| 

 M. X-OR-gate 
 M. X-NOR-gate 
 

gM©vb Dccv`¨ 
1| � + ��������� = �̅. �� 

2| �. ������ = �̅ + ��  
 
 
 



cÖvšÍ wdwR· NU Physics Final Suggestion-2025 cÖvšÍ wdwR· 

Cell: 01759-645872 Pranto Physcis 54 | P a g e  

UvBc: Extra Information  
1|  †MB‡U k~b¨gv‡b (0) = off, low, no, false,  
 †MB‡U Iqvb gv‡b (1)= on, high, yes, true 

2|  cÖevn jvf: � Øviv cÖKvk Kiv nq| 

3|  cÖevn weea©b ¸YK: G‡K � Øviv cÖKvk Kiv nq| 

4| �- Gi gvb KL‡bv 1 Gi †ewk n‡e bv| 
5|  evBbvwi to ‡Wwmgvj, †Wwmgvj to evBbvwi Gme iƒcvšÍi K¬v‡m †`‡L wbI| 

 

msL¨vMZ gvb 
8 bit = 1 byte 
1024 byte = 1 kilobyte (kB) 
1024 kilobyte = 1 megabyte (MB) 
1024 megabyte = 1 gigabyte (GB)    
 

w ’̄i Zwor 
w ’̄i Zwor Gi hveZxq UvBc 

1.  gvÎv/GKK 
2.  m~Î/mgxKiY 
3.  AbycvZ(MATH) 
4.  g¨v_ 
5.  w_Iwi 
6.  msL¨vMZ gvb 
7.  Extra Information 
 

UvBc: GKK/gvÎv 
 

ivwk gvÎv GKK 

PvR© AT Kzj¤^ (C) 
k~b¨ gva¨‡g Zwor 

†f`¨Zv (
0
 ) M-L-3T4A2 Fm-1 (Farad per meter ) 

= SI, C2N-1m-2 

Zwor ej 2MLT  N 
Zwor †ÿÎ 13AMLT   NC-1(SI), Vm-1 

Zwor cÖvej¨ 12AMLT   NC-1(SI), Vm-1 
Avavb NbZ¡ TAL 2  Cm-2 
Zwor wefe 122 ATML   V(SI), JC-1, (N-m)/C 
aviKZ¡ 2421 ATLM   F(SI), CV-1 

‡PŠ¤̂K †ÿÎ 12AMT   
Tesla (SI), Wm-2 (SI) 
,gauss 

Kyj¤^ aªæeK 243 ATML   Nm2C-2 

Zwor d¬v· 13AMLT   NC-1m2 
gvÎvnxb ivwk - Av‡cwÿK Zwor †f`¨Zv 

 

UvBc: m~Î/mgxKiY 

(i) 
2

21

0
r

qq

4

1
F


  

(ii) 
dr

dv

r

v

q
E 


  

1|  GKwU we`y¨r Zwor wefe, z15y3x5v   n‡j H we›`y‡Z 

Zwor cÖvej¨ KZ? 
 A. 4GKK       B. 5GKK          C. 6 GKK       D. 7GKK 
  

e¨vL¨v: 

 

1535E

k̂15ĵ3î5

Ek̂EĵEîE;15
dz

dv
E

3
dy

dv
E,5

dx

dv
E;

dr

dv
E

22

zyxz

y

y

x

x









 

 7 GKK|  

2|  Zwor wefe 9x10x5V 0  GLv‡b x``~iZ¡ wb‡`©k K‡i| x=1m 

n‡j Zwor †ÿ‡Îi gvb KZ? 

 A. -20v/m     B. -10v/m   C. -15v/m     D. 1 v/m   E. 2v/m 

 e¨vL¨v: 

  
  1

0

Vm10x10
dx

d

dx

d

dx

dv
E

9x10x5v





 

 (iii) F=Eq: 

1.  Zwor †ÿ‡Îi cÖvej¨ KZ n‡j Pvu‡` Aew ’̄Z GKwU †cÖvUb Zvi IR‡bi 

mgvb ej Abyfe Ki‡e? 

  
None.DC/N107.1.C

C/N107.1.BC/N107.1.A
8

78



 

 

 e¨vL¨v: ‰e ỳ¨wZK cÖve‡j¨i gvb,  
q

mg

q

F
E   

 
 

C/N1063.1
106.1

6/8.9106.1 8

19

27











 ]

6

g
g[ c

m
  

2.  1NC)ĵ4î3(  ‰e ỳ¨wZK †ÿ‡Î GKwU KYvi Z¡i‡Yi gvb KZ ms-2? 

  
68

686

102.1.E       104.2.D

104.2.C102.1.B102.2.A




 

 e¨vL¨v:   122 NC543E);ĵ4î3(E 


 

 
28

27

19

ms104.2

106.6

5106.12

m

qE

m

F
a














 

3.  †Kv‡bv ’̄v‡b f‚-c„‡ôi wbK‡U EaŸ©gywL Zwor cÖve‡ji gvb 15 NC109.4  | 

H ¯’v‡b 1g f‡ii GKwU e ‘̄‡K k~‡b¨ w¯’i ivL‡Z n‡j Gi Avavb KZ C 

n‡Z n‡e? 

 
107

867

106.E104.D

102.C102.B102.A







 

 e¨vL¨v: F = qE=mg        mgqE   

 C102
109.4

8.9101

E

mg
q 8

5

3
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4.  C1040 20  PvR©hy³ GKwU e ‘̄ 14 m.V109.4  gv‡bi mylg 

ˆe`y¨wZK †ÿ‡Î SzjšÍ Ae¯’vq Av‡Q| e Í̄wUi fi KZ kg? 

 
1616

1616

1060.D1040.C

1030.B1020.A







 

 e¨vL¨v:  Zwor ej = IRb  

 ev, F =qE=mg 

 kg1020
8.9

109.41040

g

qE
m 16

420








  

5.  104V/m Zwor †ÿ‡Î  GKwU B‡j±ª‡bi Z¡iY KZ m/s2? 

    
1615

141516

1076.1.E1076.1.D

1076.1.C1076.1.B1076.1.A
 


 

 e¨vL¨v:  

 
15

31

419

1076.1
101.9

10106.1

m

QE
a

maQEmaF











  

(iv)
r

q

4

1
V

0


 t 

1. k~b¨ gva¨‡g q  gv‡bi `yBwU abvZ¥K we›`y Avavb‡K r `~i‡Z¡ ivLv n‡jv| 
Zv‡`i ms‡hvM †iLvi ga¨we›`y‡Z Zwor cÖvej¨ I Zwor wefe h_vµ‡g-  

 

r

q
,0.E0,

r

q2
.D0,

r

q
.C

r

q2
,0.B

r

q
,

r

q2
.A

0

2

0

2

0

00

2

0




 

 e¨vL¨v:  Zwor wefe, 
r

q

2

r
q2

4

1
V

00





  

 Ges, Zwor cÖvej¨,   V0qq

2

r
4

1
E 2

0













  

2.  †Kvb wb:m½ PvR© n‡Z 10 cm ~̀‡i 100 V wefe m„wó n‡j G PvR©wUi 
cwigvY KZ? 

 
C101.1.DC1011.0.C

C101.1.BC1011.0.A
99

1010








 

 e¨vL¨v: Zwor wefe, 
r

Q
109V 9  

 

C1011.1
109

10

109

1.0100
Q

1.0

Q
109100

9

99

9












 

3.  0.5 mevûwewkó GKwU mgevû wÎfz‡Ri wZb kxl©we›`y‡Z wZbwU Avavb 

C104q&C103q,C102q 8

3

8

2

8

1
  ¯’vcb 

Ki‡j wÎfz‡Ri †K‡› ª̀ wefe KZ V n‡e? 
 A. 835.3        B. 55.3         C. 935.3       
 D. 965.3        E. 980.3 
 

 e¨vL¨v:  mgevû wÎfz‡R,  

 

 

 

34.9

104103102
29.0

109
V

104103102
R

109
V

m29.0R

R2
60sin

5.0

R2
Asin

a

888

9

888

9

0























 

(v) 
d

V
E;

r

q

4

1
E

2

0




  

(vi) C = .....
c

1

c

1

c

1
....;cccC;

V

Q

21s

321p
  

 mgvšÍivj cvZ aviKZ¡ C = ;
d

A
0


  

 e„ËvKvi cvZ aviK Kr4C
0

  

1|  C1, C2 Ges C3 wZbwU aviK‡K †kÖwY‡Z mshy³ Ki‡j Zzj¨ aviKZ¡ nq 

F1  wØZxq I Z…Zxq avi‡Ki gvb h_vµ‡g 2 Ges F3  n‡j cÖ_gwUi 

gvb KZ? 

 DËi: F6  

 e¨vL¨v: 
321s

c

1

c

1

c

1

c

1
  ev, 

1
c

1

3

1

2

1

1

1
  

 ev, c1=  F6  

2|  `ywU aviK‡K mgvšÍivj I †kÖwY‡Z hy³ Ki‡j Zzj¨ aviKZ¡ h_vµ‡g F9  

I F2  nq aviK ỳwUi aviKZ¡ KZ? 

 DËi: F6  I F3  

 e¨vL¨v: Cp = aviKØ‡qi †hvMdj = 19  

 Cs =
aviKØ‡qi ¸Ydj

 aviKØ‡qi †hvMdj = 2  

  Cp = 6 + 3 = F9  ; Cs 




36

36
F2  

3|  wZbwU avi‡Ki aviKZ¡ h_vµ‡g 1, 2 I F3 G‡`i‡K cÖ_‡g †kÖwY‡Z I 

c‡i mgvšÍivj mgev‡q hy³ Kiv n‡j, G `y‡ÿ‡Îi Zzj¨ aviK‡Z¡i AbycvZ 
KZ? 

 DËi: 1 : 11  

  e¨vL¨v: 

11

s

6

236

3

1

2

1

1

1
C










 









  

 F6C;
11

6
p

  

 
(vii) p = q × 2l 

(viii) 
C

Q

2

1
QV

2

1
cv

2

1
U

2

2   

(ix) Q = it 
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UvBc: AbycvZ g¨v_ 

(i) F = 9 × 109 
2

21

d

qq
 

1|  `yBwU PvR© q1 Ges q2 ci¯úi †_‡K r ~̀i‡Z¡ _vK‡j wµqvkxj ej hw` F 
nq Zvn‡j Dfq PvR©‡K wØ¸Y Ges ~̀iZ¡‡K A‡a©K Ki‡j wµqvkxj e‡ji 
gvb n‡e- 

 DËi: 16F 

 e¨vL¨v: 
11222

219 F16F

2

1

22
F

d

QQ
109F 











  

(ii) E = 9 × 109 
2d

q
 

2|  GKwU we›`y PvR© n‡Z 2m `~i‡Z¡ Zwor‡ÿ‡Îi cÖve‡j¨i gvb E n‡j 1m 
`~i‡Z¡ Zwor‡ÿ‡Îi cÖve‡j¨i gvb KZ? 

 DËi: 4E  

 e¨vL¨v: 

2

2

1

1

2

2 1

2

r

r

E

E

r

1
E 

















   

 ev, E2 = 4E 

(iii) U = QV
2

1
cv

2

1 2   

3|  GKwU mgvšÍivj cvZ aviK‡K PvwR©Z Kivi ci e¨vUvwi Ly‡j †djv n‡jv| G 
Ae¯’vq aviKwU‡Z mwÂZ kw³i cwigvY U0 | cvZ ỳwUi ~̀iZ¡ hw` wØ¸Y 
Kiv nq, Z‡e avi‡K mwÂZ kw³ KZ ¸Y n‡e? 

 DËi: 2U0  

 e¨vL¨v: 
C2

Q
U

2

  

 
C

1
U   [Pv‡R©i cwigvY Q aªæeK n‡j] 

 
d

A
C 0


  

 
d

1
U  [cv‡Zi †ÿÎdj A GKB _vK‡j] 

 dU   

 2
d

d2

d

d

U

U

1

1

1

2

1

2   

   U2 = 2U1 = 2U0  
2|  GKwU wew”Qbœ mgvšÍivj cvZ avi‡Ki cvZØ‡qi ga¨eZ©x ~̀i‡Z¡i Kx cwigvY 

cwieZ©b Ki‡j avi‡K mwÂZ kw³ c~‡e©i kw³i wØ¸Y nq? 
 DËi: A‡a©K  

 e¨vL¨v:  
d

A
C;CU;CV

2

1
U 02 

  

 
d

1
U

d

1
C   `~i‡Z¡i cwigvY A‡a©K Ki‡j mwÂZ kw³ c~‡e©i 2 

¸Y n‡e| 

 (iv) Cp n I Cs Gi g‡a¨ 
V

Q
C   

1|  cvZ- ~̀iZ¡ d Ges aviKZ¡ C Ggb GKwU mgvšÍivj cvZ-avi‡Ki cvZ `ywUi  

gvSLv‡b 
2

d
 cyiæZ¡wewkó GKwU avZe cvZ ¯’vcb Kiv n‡jv| bZzb aviKZ¡ 

KZ n‡e? 
 DËi: 2C  

 e¨vL¨v: 

2

d

A

d

AK
C 00







 C2

d

A
.2 0 


  

2|  a ˆ`N©¨ wewkó `ywU eM©vKvi cvZ w`‡q MwVZ aviK hvi cvZ ỳwUi ga¨eZ©x 
`~iZ¡ d Ges d>>a| avi‡Ki mg¯Í ˆiwLK gvÎv wZb¸Y Kiv n‡j aviKZ¡ 
KZ¸Y cwieZ©b n‡e? 

 DËi: 9 
 e¨vL¨v: eM©v„wZ avi‡Ki ˆiwLK gvÎv 3 ¸Y 

   †ÿÎdj 93xA 22   ¸Y 

 aviKZ¡, ]ad[
d

A
C 


  

  9AC  myZivs aviKZ¡ 9 ¸Y n‡e| 
 

 (v) E = 
3

0
r

p

4

1


 

 (vi) C = 
d

Aq
0


  

msL¨vMZ gvb 

 

 
 
 
  A10emu1v

gauss10Tesla1iv

F10F10F1iii

mNc10854.8ii

cNm109
4

1
ki

4

126

21212

0

229

0


















 

 

UvBc: w_Iwi 
 m~Î: ỳwU Pv‡R©i ga¨Kvi GB AvKl©Y ev weKl©Y e‡ji gvb wZbwU k‡Z©i 

Ici wbf©i K‡i: h_v- 

 i. PvR© ỳwUi cwigvY 

 ii. PvR© `ywUi ga¨eZ©x ~̀iZ¡ Ges 

 iii. PvR© `ywUi ga¨eZ©x gva¨g|  

*  F Gi wbY©xZ gvb hw` FY ivwk nq, Z‡e ej n‡e AvKl©YgyjK| Ges F Gi 

wbY©xZ gvb ab ivwk n‡j ej weKl©Yg~jK n‡e|  

* Kzj¤^ m~‡Îi mxgve×Zv: 

1.  Kzj‡¤^i m~Î †KejgvÎ we› ỳ Pv‡R©i †ÿ‡Î cÖ‡hvR¨ AwbqwgZ AvK…wZi PvwR©Z 

e¯‘i †ÿ‡Î G m~Î cÖ‡qvM Kiv hvq bv| †Kbbv IB mg Í̄ e¯‘i †K›`ª 

mwVKfv‡e wbY©q Kiv hvq bv| 

2.  PvR©hy³ e ‘̄ hv‡`i AvK…wZ G‡`i ga¨Kvi ~̀i‡Z¡i †P‡q A‡bK †QvU, †mB 

mg¯Í PvwR©Z e¯‘i †ÿ‡Î Kzj‡¤^i m~Î cÖ‡hvR¨ | PvwR©Z e¯‘ eo n‡j Zwor 

e‡ji Ici gnvKl© e‡ji cÖfve co‡e| 
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3.  Kzj‡¤^i m~Î w¯’i PvR© ev PvR© web¨v‡mi Rb¨ cÖ‡hvR¨| MwZkxj Pv‡R©i †ÿ‡Î 

mwVKfv‡e cÖ‡qvM Kiv hvq bv| 

4.  hLb PvwR©Z KYvmg~‡ni †eM Av‡jvi †e‡Mi KvQvKvwQ nq, ZLb IB 

KYvmg~‡ni g‡a¨ we`¨gvb cvi¯úwiK Zwor Py¤^Kxq wg_w¯Œqv Kzj‡¤^i m~Î 

Øviv e¨vL¨v Kiv m¤¢e bq|  

5.  m „̀k PvR©  (†hgb †MvjvKvi PvR©) web¨v‡mi †ÿ‡Î Kzj‡¤^i m~Î cÖ‡qvM Kiv 

`yiæn|  

 †ÿÎ ZË¡:  

 `ywU PvwR©Z e¯‘ Giæc cvi¯úvwiK wµqv e¨vL¨v Kivi Rb¨ d¨viv‡W Zwor 

†ÿ‡Îi aviYv Dc ’̄vcb K‡ib G‡K †ÿÎ ZË¡ e‡j | 

   †Kv‡bv PvwR©Z e¯‘i w ’̄i Zwor ‡ÿÎ Amxg ch©šÍ we Í̄…Z| hw`I K‡qK wgUvi 

ci Gi gvb GZ ÿz`ª nq †h Zv cwigvc Kiv m¤¢e nq bv| 
 

Pv‡R©i †Kvqv›Uvb 

 mKj PvwR©Z e ‘̄i g‡a¨ we`¨gvb PvR©B GB ÿz`ªZg Pv‡R©i ¸wYZK gvÎv| 

A_©vr B‡jKUªb Pv‡R©i B ¸wYZK n‡e| G‡K Pv‡R©i †Kvqv›Uvb e‡j| 

 †Kv‡bv e ‘̄i ‡gvU PvR© q=ne GLv‡b, n n‡jv abvZ¥K ev FYvZ¥K c~Y© 

msL¨v| cÖK…wZ‡Z e  gv‡bi fMœvs‡k †Kv‡bv Pv‡R©i Aw¯ÍZ¡ †bB| †hgb, 

2.5e,  ev -3.7e cwigvY PvR© cvIqv m¤¢e bq| 
 

e‡ji DcwicvZb 

 cÖ‡Z¨KwU Pv‡R©i Rb¨ wb‡Y©q e‡ji †f±i †hvMdjB n‡e D³ Pv‡R©i 

wµqvkxj wbU ej| e‡ji G ¯̂vZš¿ bxwZ-B DcwicvZb bxwZ|  

1.  `ywU Avav‡bi g‡a¨ wµqviZ w ’̄i Zwor ej Ab¨ †Kv‡bv Avav‡bi Dcw¯’wZi 

Dci wbf©i K‡i bv|  

2.  w¯’i Zwor ej msiÿYkxj ej| 

3.  ZË¡xq fv‡e w ’̄i Zwor e‡ji mxgv Amxg|  
 

Zwor †ÿÎ + Zwor cÖvej¨ 
 Zwor †ÿÎ Avwe®‹vi K‡ib gvB‡Kj d¨viv‡W|  

 AZ¨šÍ ÿz`ª gv‡bi KvíwbK PvR© hv Ab¨ †Kv‡bv Pv‡R©i Ici ej cÖ‡qvM K‡i 

bv| A_©vr Av‡kcv‡ki PvR©‡K cÖfvweZ K‡i bv Zv‡K ciL PvR© e‡j | 

 cÖvej¨: Zwor Avavb ỳwUi ga¨eZ©x †Kv‡bv we› ỳ‡Z Zwor cÖve‡j¨i gvb k~b¨ 

n‡j GB wm×v‡šÍ Avmv hvq †h Avavb `ywUi cÖK…wZ GKB| Zv bv n‡j Avavb 

`ywUi ga¨eZ©x †Kv‡bv we›`y‡Z Zwor cÖvej¨ GKB AwfgyLx n‡e| d‡j Zv‡`i 

jwä KLbI k~b¨ n‡e bv|  
 

Zwor ej‡iLvi ag© 
1.  Zwor ej‡iLv †Lvjv eµ †iLv| 

2.  ej‡iLv¸‡jv ci¯ú‡ii Dci AvovAvwofv‡e cvk¦ Pvc †`q| 

3.  `ywU ej‡iLv KLbI ci¯úi‡K †Q` K‡i bv| 

4.  ej‡iLv¸‡jv abvZ¥Kfv‡e PvwR©Z c„ô n‡Z †ei n‡q FYvZ¥K c„„‡ô †kl nq|  

5.  ej‡iLv¸‡jv w ’̄wZ¯’vcK myZvi g‡a¨ ‰`N ©̈ eivie ms‡KvwPZ nIqvi †Póv 

K‡i| 

6.  Zwor †ÿ‡Î ej‡iLv¸wj Nb mwbœweó n‡j †mLv‡b Zwor cÖvej¨ e„w× cvq  

Ges ej‡iLv¸wji NbZ¡ Kg n‡j Zwor cÖvej¨ n«vm cvq| 

7.  GKB cwievnx‡Z †Kv‡bv Zwor ej‡iLvq ïiæ I †kl nq bv| 

 

ZjgvwÎK NbZ¡ 
 cwievwni c„‡ói †Kv‡bv we› ỳi Pviw`‡K cÖwZ GKK †ÿÎd‡ji Dcwiw¯’Z 

Pv‡R©i ev Avav‡bi cwigvY †K H we›`yi Avavb NbZ¡ e‡j|  G‡K ZjgvwÎK 

NbZ¡I e‡j|  
 

Zwor wefe + mgwefe Zj 

 Zwor wefe: ỳwU PvwR©Z e¯‘i g‡a¨ Pv‡R©i Av`vb cÖ`vb †h Zwor Ae ’̄vi 

Øviv wba©vwiZ nq Zv‡K Zwor wefe e‡j|  

1.  †Mvj‡Ki wfZ‡i †h †Kv‡bv ’̄v‡b wefe wbY©q Ki‡Z n‡j †Mvj‡Ki e¨vmva© 

wbY©q Ki‡Z nq| 

2.  †Mvj‡Ki wfZi cÖvej¨ k~b¨|c„‡ô cÖvej¨ _v‡K| 

*  c„w_exi wefe PvR©nxb e ‘̄i gZ k~b¨ nq|  

*  
dt

dV
G‡K wefe bwZgvÎv e‡j|  

 

mgwefe Zj 
 mgwefe Z‡ji GK we›`y †_‡K Ab¨ we›`y‡Z GKwU GKK abvZ¥KPvR© miv‡j 

wefe cvv_©K¨ k~b¨ nIqvq K…ZKv‡Ri cwigvY k~b¨ n‡e|  

 mgwefe Z‡ji ˆewkó¨: 

1.  Zwor AvwnZ cwievwni Zj me©`v mgwefe Zj| GB Z‡ji Dci Zwor 

Avavb¸wj w¯’i _v‡K| 

2.  Zwor ej‡iLv mgwefe Zj‡K mg‡Kv‡Y ‡Q` K‡i|  

3.  mgwefe Z‡ji Dci †Kv‡bv Zwor Avavb‡K GK we›`y n‡Z Aci we›`y‡Z 

¯’vbvšÍwiZ Ki‡Z †Kv‡bv KvR nq bv| 

4.  †Kv‡bv e Í̄i Zj ev AvqZb mgwefe m¤úbœ n‡Z cv‡i| Avevi k~b¨ †`k Í̄ 

†Kv‡bv Zj ev AvqZbI mgwefe m¤úbœ n‡Z cv‡i| 
 

Zwor wØ‡giæ Ges UK© 
 Zwor wØ‡giæ: Zwor wØ‡giæi j¤̂w`LÛK †iLvii †h‡Kv‡bv we› ỳ‡Z wefe k~b¨ 

nIqvq GB ‡iLv eivei abvZ¥K PvR©‡K miv‡Z m¤úvw`Z Kv‡Ri cwigvY 

k~b¨ nq|  

* ¯’vqx wØ‡giæ: cvwb, †K¬v‡ivdig(CHCl3), A¨v‡gvwbqv (NH3)|  

*  UK©:  sinpEsinl2qE  

1.  hLb  =900 A_©vr pE90sinpE 0  ZLb U‡K©i gvb m‡e©v”P 

nq|  

 AZGe pE
max
  

2. hLb  =00A_©vr 00sinpE 0  ZLb U‡K©i gvb 0  nq|  

 AZGe, 0
min
  

* wØ‡giæwU‡K 090 ‡Kv‡Y Nyiv‡Z K…ZKvR, 

  pE90cos1pEW 0   

* wØ‡giæwU‡K = 1800 ‡Kv‡Y Nyiv‡Z K„ZKvR 

    pE211pE180cos1pEW 0   

 
 Zwor wØ‡giæi Rb¨ wef‡ii ivwkgvjv: 

i)  hw`  0  A_©vr p we› ỳ Zwor wØ‡giæi Aÿ eivei ’̄vwcZ nq Z‡e,  
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ii)  hw`  90  A_©vr p we›`y Zwor wØ‡giæi A‡ÿi Dci j¤^ nq| vp = 0 
A_©vr wØ‡giæ ˆ`‡N©̈ i j¤̂ mgwØLÐ‡Ki Dci †h‡Kv‡bv we› ỳ‡Z Zwor wefe 
k~b¨| cÖvej¨  ~̀i‡Z¡i Nbd‡ji e¨v Í̄vbycvwZK Avi wefe ~̀i‡Z¡i e‡M©i 
e¨v Í̄vbycvwZK| 

 

civ‰e ỳ¨wZK c`v_© 
 D`vniY: wg‡_b, cvwb, gvBKv cøvw÷K, Aå| 
 civ‰e ỳ¨wZK c`v_©‡K ỳB fv‡M fvM Kiv hvq| h_v: 

1| A‡giæeZ©x c`v_©: CH4, H2O2, N2, CO2, Cl2  
2| †giæeZ©x c`v_©: NH3H2O,HF, CO, HCl 
 cvwbi WvBB‡jKwUªK aªæeK-20  

 

UvBc: Extra Information 
i)  1C  G B‡jKUªb _v‡K 6.242 × 1018 wU 
ii)  B‡jKUªb Avcmw³ hvi †ewk e  †m wb‡e| cwjw_b iW‡K Kvco w`‡q 

Nl‡j B‡jKUªb cwjw_b i‡W hvq| KuvP `Ð‡K ckg w`‡q Nl‡j B‡jKUªb 
ck‡g hvq| 

iii)  AvwnZ e ‘̄i me‡P‡q †ewk Avavb _v‡K DËj Z‡j (GST) 

(iv)  1wU ej b‡j 


1
  msL¨K ej‡iLv _v‡K| 

(v)  w¯’i Pv‡R© †PŠ¤̂K ej k~b¨| 
(vi)  B‡jKUª‡bi MwZkw³ Abyhvqx E = ev  
(vii)  cvi‡`i ga¨ w`‡q Zwor cÖevwnZ n‡j Zi‡ji cwieZ©b nq bv| 
(viii) we ỳ¨‡Zi †ÿ‡Î abPvR© I FYPvR© bvgKiY K‡ib †eÄvwgb d«v¼wjb| 
 we`y¨r weÿY h‡š¿i mvnv‡h¨ Rvbv hvq- Pv‡R©i cwigvc, Pv‡R©i cÖK…wZ, 

Pv‡R©i cÖ‡ek¨v| 
 

¸iæZ¡c~Y© Ask  
w ’̄i Zwor 

UwcK: Kzj¤^ ej I PvR© 
1|  `ywU Pv‡R©i ga¨eZ©x ~̀iZ¡ 0.06m n‡j, Giv ci¯úi‡K 1610-5N e‡j 

weKl©Y K‡i| G‡`i ga¨eZ©x `~iZ¡ 0.08m n‡j, Giv KZ e‡j weKl©Y 
Ki‡e|  

 DËi: 910-5N 
 

UwcK: Zwor‡ÿÎ, cÖvej¨ I wefe 
1|  20cm e¨vmv‡a©i GKwU †MvjKxq †LvjK‡K 20C Pv‡R© PvwR©Z Kiv nj| 

†Lvj‡Ki †K›`ª n‡Z 40cm ~̀‡i Zwor‡ÿÎ cÖvej¨ KZ?  
 DËi: †Lvj‡Ki evB‡ii †Kv‡bv we› ỳ‡Z †ÿÎ cÖvej¨  
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UwcK: aviK I Zzj¨ aviKZ¡ 
1| GKwU †MvjvKvi avZe cwievnx e¨vmva© 18cm n‡j, 1.2 Zwor gva¨gv¼ 

wewkó gva¨‡g Gi aviKZ¡ KZ?  

 DËi: F102412.02.1
109
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RvZxq wek¦we`¨vjq weMZ cÖ‡kœvËi  
1|  `ywU we›`yPvR© q1 Ges q2 Gi ga¨eZ©x `~iZ¡ d| q1/q2 =4 n‡j, q1 n‡Z 

KZ ~̀i‡Z¡ Zwor‡ÿÎ k~b¨ n‡e? [NU-Science: 13-14] 

 (K) 
2

d
 (L) d

5

4
 

 (M) d
3

2
 (N) d

2

3
 DËi: M 

2|  mgvb aviKZ¡ C wewkó `yBwU avi‡Ki mgvšÍivj (parallel) ms‡hv‡Mi 
mv‡_ GKB iKg Av‡iKwU aviK †kÖwY‡Z (series) ms‡hvM Kiv n‡jv| GB 
mgš^‡qi Zzj¨ aviKZ¡ n‡jv- [NU-Science: 13-14] 

 (K) 2C/3 (L) 3C/2  
 (M) 2C (N) 3C DËi: K 

3|  3F gv‡bi 3wU K¨vcvwmUi wmwiR ms‡hvM Ki‡j Zv‡`i Zzj¨ K¨vcvwmUi 
KZ n‡e? [NU-Science: 12-13] 

 (K) 9F (L) 27F 

 (M) 1F (N) None  DËi: M 
4|  GK Kzj‡¤^i 2wU PvR© 1km ~̀i‡Z¡ ivLv n‡j, Zv‡`i g‡a¨ ej KZ? 

 (K) 9103N (L) 8104N 

 (M) 9.5103N (N) None  DËi: K 

5|  
0

4

1


 Gi gvb n‡”Q- [NU-Science: 11-12] 

 (K) 91011N-m2/C2 (L) 91010N-m2/C2 

 (M) 9109N-m2/C2 (N) 9102N-m2/C2 DËi: M 
6|  `yÕwU Pv‡R©i ga¨eZ©x ~̀iZ¡ wØ¸Y Kiv n‡j, G‡`i ga¨eZ©x ej n‡e- [NU-

Science: 07-08] 
 (K) wØ¸Y  (L) Pvi¸Y   
 (M) A‡a©K  (N) GK-PZz_©vsk  DËi: N 
 

   
 

g‡b ivL‡e 
†Kv‡bv mdj e¨w³ GK w`‡b mdjZv cvqwb| hw`I Zviv mdj nIqvi Rb¨ 

w`b-ivZ cwikÖg K‡i‡Q| Avgiv ïay cwikÖgB Ki‡Z cvwi| mdjZv †Zv 

wVK K‡i w`‡eb Ici Iqvjv| ZvB †Kv‡bv w`‡K bv ZvwK‡q Av‡iv GKUv evi 

bZzb K‡i ïiæ K‡iv| BbkvAvjøvn& †`Lv n‡e GKw`b weR‡qi g‡Â|  

 - cÖvšÍ fvBqv 


