
 
 

  g‡Wj †U÷- 01  

eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  GKwU úvBW K¨vwjcv‡m©i mvnv‡h¨ GKwU Nb‡Ki 
GKc„‡ôi AvqZb cwigv‡c Nb‡Ki GK evûi ˆ`N©̈  cwigvc K‡i 
cvIqv †Mj 6.48 cm. †hLv‡b cÖavb †¯‹‡ji cvV 6.4 cm. fvwb©qvi 
†¯‹‡ji 20 Ni g–j †¯‹‡ji 19 N‡ii mgvb| ˆ`N©̈  cwigv‡c 4% 
Î“wU we`¨gvb| 

K. †gŠwjK ivwk Kv‡K e‡j? 1 
L. Zv‡ii e¨vm cwigv‡c úvBW K¨vwjcvm© A‡c¶v ¯Œz-MR 

AwaKZi MÖnY‡hvM¨Ñ e¨vL¨v Ki| 2 
M. fvwb©qvi mgcvZb wbY©q Ki| 3 
N. Nb‡Ki GK c„‡ôi AvqZb cwigv‡c cwigvcwU h‡_ó 

wbf©i‡hvM¨ n‡e wK-bvÑ MvwYwZKfv‡e we‡kÐlY Ki| 4 
[Aa¨vq-1 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h †h mKj ivwk ¯^vaxb ev wbi‡c¶ †hMy‡jv Ab¨ ivwki Ici 
wbf©ikxj bq eis Ab¨vb¨ ivwk G‡`i e¨envi K‡i cÖKvk Kiv hvq 
Zv‡`i‡K †gŠwjK ivwk e‡j| 

i mvaviYZ úvBW K¨vwjcv‡m©i fvwb©qvi aª“eK 0.1 mm n‡q 
_v‡K| A_©vr Gi mvnv‡h¨ me©wbæ 0.1 mm ch©š@ ¶z`ª ˆ`N©̈  cwigvc 
Kiv m¤¢e| Aciw`‡K ¯ŒzM‡Ri b–̈ bv¼ 0.01 mm nq, A_©vr GB 
†¯‹‡j 0.01 mm ch©š@ ˆ`N©̈  gvcv m¤¢e n‡Z cv‡i| ZvB Zv‡ii 
e¨vm cwigv‡ci †¶‡Î úvBW K¨vwjcvm© A‡c¶v ¯ŒzMR AwaKZi 
MÖnY‡hvM¨|  

j Avgiv Rvwb, 
 L = M + V  VC 
ev, 6.48 = 6.4 + 5  103 V 

ev, V = 
6.48  6.4
5  103   

ev, V = 
0.08

5  103  

 V = 16 

GLv‡b, 

cÖavb †¯‹j cvV, M = 6.4 cm 

cwigvcK…Z ˆ`N©̈ , L = 6.48 cm 

fvwb©qvi aª“eK, VC = 1  
19
20 mm 

 = 0.05 mm 
 = 5  103 cm 
fvwb©qvi mgcvZb, V = ? 

AZGe fvwb©qvi mgcvZb 16. 

k DÏxcK n‡Z, Nb‡Ki GKav‡ii ˆ`N©̈ , a = 6.48 cm 

ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wU 4% n‡j, 

P‚ovš@ Î“wU a = 6.48  
4

100 = 6.48  0.04  

 = 0.2592 cm 

 Nb‡Ki ˆ`N©̈ , a = (6.48  0.2592) cm 

Nb‡Ki ˆ`N©̈  I cȪ ’ mgvb nIqvq GK c„‡ôi cÖK…Z †¶Îdj 
A = a2 = (6.48)2 = 41.9904 cm2 

NbKwUi GK c„‡ôi m‡e©v”P †¶Îdj, Amax = (6.48 + 0.2592)2 cm2 
  = (6.9392) cm2 
  = 45.4168 cm2 

Avevi NbKwUi GK c„‡ôi me©wbæ gvb †¶Îdj,  
 Amin = (6.48  0.2592)2 cm2 
  = (6.2204)2 cm2 
  = 38.6983 cm2 
GLb, m‡e©v”P †¶Îd‡ji †¶‡Î P‚ovš@ Î“wU,  
A = |Amax  A| 
 = |45.4168  41.9904| cm2 
 = 3.4264 cm2 

Avevi, me©wbæ †¶Îd‡ji †¶‡Î P‚ovš@ Î“wU,  
A = |Amin  A| 
 = |38.6983  41.9904| cm2 
 = 3.2921 cm2 

m‡e©v”P gvb we‡ePbvq P‚ovš@ Î“wU, A = 3.4264 cm2 

 Nb‡Ki GK c„‡ôi †¶Îdj wbY©‡q Av‡cw¶K Î“wU = 
A
A   

   = 
3.4264
41.9904  

   = 0.0816  

 kZKiv Av‡cw¶K Î“wU = 0.0816  100% = 8.16%  

myZivs Nb‡Ki GK c„‡ôi †¶Îdj wbY©‡q wbfz©jZvi nvi  
  = (100  8.16)% 
 = 91.84% 
AZGe NbKwUi GK c„‡ôi †¶Îdj cwigv‡c cwigvcwU h‡_ó 
wbf©i‡hvM¨ n‡e| 

c`v_©weÁvb 
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 cÖkœ  02  †Uwe‡j ivLv 500g f‡ii GKwU eB‡qi Kvh©Kix ej 
4.88N. gnvwe‡k¦i ỳwU wfbœ ¯’vb X I Y Gi f‡ii AbycvZ, M : 

m = 81 : 1 Ges G‡`i e¨vmv‡a©i AbycvZ R : r = 4 : 1| G‡¶‡Î  
gx = 9.8 ms2| 

K. †gŠwjK ej Kv‡K e‡j? 1 
L. wµ‡KU †Ljvq †evjvi †`Š‡o ej K‡i †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki NUbvq MwZ Nl©Y mnM wbY©q Ki| 3 
N. DÏxc‡Ki Av‡jv‡K †Kvb ¯’v‡b eBwUi IRb Kg 

n‡eÑ MvwYwZKfv‡e we‡kÐlY Ki| 4 
[Aa¨vq-3 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h †hme ej Ab¨ †Kv‡bv ej †_‡K Drcbœ nq bv eis Ab¨vb¨ ej 
Gme e‡ji †Kv‡bv bv †Kv‡bv iƒ‡ci cÖKvk K‡i Zv‡K †gŠwjK ej 
e‡j| 

i wµ‡KU †Ljvq †evjvi †`Š‡o ej Ki‡j e‡ji MwZ e„w× cvq| 
†evjvi hLb †`Š‡o Av‡m ZLb Zvi g‡a¨ MwZ RoZvi mÂvi nq| 
Avi †evjvi ej Kivi c–‡e© hLb †`Š‡o Av‡m ZLb †evjvi Zvi 
kix‡ii MwZ ejwUi g‡a¨ ¯’vbvš@wiZ K‡i ejwU ª̀“ZMwZ‡Z 
wb‡¶c Ki‡Z mvnvh¨ K‡i| ZvB wµ‡KU †Ljvq †evjvi †`Š‡o ej 
K‡i| 
j DÏxcK n‡Z cvB, 
fi, m = 0.5 kg 
AwfKl©R Z¡iY, g = 9.8 ms–2 
cÖhy³ ej, F = 7N 

Kvh©Kix ej, F1 = 4.88N 
MwZi Nl©Y mnM,  = ? 
Avgiv Rvwb, 
Nl©Y ej, f = F  F 
 = 7  4.88 
 = 2.12 N 
Avevi Avgiv Rvwb, 

 = 
f

W = 
f

mg = 
2.12

0.58  9.8 = 0.43 (Ans.) 

k DÏxcK n‡Z, 
X I Y Gi f‡ii AbycvZ, M : m = 81 : 1 
e¨vmv‡a©i AbycvZ, R : r = 4 : 1 
AwfKl©R Z¡iY, gx = 9.8 ms–2 
X Ae¯’v‡b AwfKl©R Z¡iY 

gx = G 
M
R2 ...................(i) 

Y Ae¯’v‡b AwfKl©R Z¡iY, 

gy = G 
m
r2 ...................(ii) 

(i) bs mgxKiY‡K (ii) bs mgxKiY Øviv fvM K‡i cvB, 
gx
gy

 = G 
M
R2  

r2

G. m 

ev, gx
gy

 = 
M
m  

r2

R2 

ev, gx
gy

 = 
81
1   ( )1

4
2
  







 R : r = 4 : 1

 
r
R = 

1
4

 

ev, gx
gy

 = 5.0625 

ev, gy = 
gx

5.0625 

ev, gy = 
9.8

5.0625 

 gy = 1.936 ms–2 
X Ae¯’v‡b eBwUi IRb, 
Wx = 0.5  9.8 
 = 4.9 N 
Ges Y Ae¯’vb eBwUi IRb, Wy = 0.5  1.936 
 = 0.968 N 
†h‡nZz Wx > Wy 
myZivs Y ¯’v‡b eBwUi IRb Kg n‡e| 

 cÖkœ  03  800 kgm–3 Nb‡Z¡i †K‡ivwmb Øviv c–Y© GKwU cv‡Îi 
50 g f‡ii I 4cm3 AvqZ‡bi GKwU wb‡iU e¯‘‡K wbgw¾Z 
Ki‡j wKQz cwigvY †K‡ivwmb cv‡Îi evwn‡i c‡o hvq| 

K. cxob Kv‡K e‡j? 1 
L. mKj c`v‡_©i w¯’wZ¯’vcKZv GKB nq bvÑ e¨vL¨v Ki| 2 
M. cv‡Îi evwn‡i KZ MÖvg †K‡ivwmb c‡o hvq? 3 
N. †K‡ivwm‡b e¯‘i nviv‡bv IRb e¯‘ Øviv AcmvwiZ 

†K‡ivwm‡bi IR‡bi mgvb n‡e wK bvÑ MvwYwZKfv‡e 
e¨vL¨v Ki| 4 

[Aa¨vq-5 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h evwn¨K e‡ji cÖfv‡e †Kv‡bv e¯‘i g‡a¨ weK…wZi m„wó n‡j 
w¯’wZ¯’vcKZvi Rb¨ e¯‘i wfZ‡i GKwU cÖwZ‡iva e‡ji D™¢e 
nq| e¯‘i wfZi GKK †¶Îd‡j j¤̂fv‡e D™¢–Z G cÖwZ‡ivaKvix 
ej‡K cxob e‡j| 

i c`v‡_©i w¯’wZ¯’vcKZv wbf©i K‡i Zvi AYymg–‡ni ga¨Kvi 
eÜ‡bi Dci| avZe c`v‡_© wµqvkxj avZe eÜb AZ¨š@ 
kw³kvjx| ZvB avZe L‡Êi mvgvb¨ weK…wZ NUv‡Z A‡bK †ewk 
cxo‡bi cÖ‡qvRb nq, d‡j avZe c`v‡_©i w¯’wZ¯’vcKZv ag©I 
AZ¨š@ †ewk| avZe c`v‡_©i †P‡q Ab¨vb¨ KwVb c`v_© Kg 
w¯’wZ¯’vcK nq †Kbbv, G‡`i AYymg–‡ni cvi¯•wiK AvKl©Y ej, 
avZe eÜ‡b wµqvkxj ej A‡c¶v ỳe©j nq| Avevi Zij c`v‡_©i 
AYymg–‡ni g‡a¨ AvKl©Y ej, avZz Z_v KwVb c`v‡_©i †P‡q A‡bK 
Kg Ges AYymg–n ci¯•‡ii mv‡_ Lye `ye©jfv‡e Ave× _v‡K| ZvB 
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Zi‡ji weK…wZ NUv‡Z Aí cxo‡bi cÖ‡qvRb nq A_©vr Zi‡ji 
w¯’wZ¯’vcKZv AZ¨š@ Kg nq| evqexq c`v‡_©i w¯’wZ¯’vcKZv 
Zi‡ji †P‡qI A‡bK Kg, †Kbbv, evqexq c`v‡_© AYymg–‡ni g‡a¨ 
†Zgb †Kv‡bv AvKl©Y †bB ej‡jB P‡j Ges Gi AYymg–n gy³fv‡e 
PjvPj K‡i| A_©vr evqexq c`v‡_©i †Kv‡bv w¯’wZ¯’vcKZv ag© 
†bB| ZvB mKj c`v‡_©i w¯’wZ¯’vcKZv GKB nq bv| 

j AcmvwiZ †K‡ivwm‡bi AvqZb, V = e¯‘i AvqZb 
 = 4 cm3 
 = 4  106 m3 
NbZ¡,  = 800 kgm3 
Avgiv Rvwb, fi, m = V 
 = (800  4  106) kg 
 = 0.0032 kg 
 = 3.2 gm 
myZivs, cv‡Îi evwn‡i 3.2 gm †K‡ivwmb c‡o hv‡e| 
k AcmvwiZ †K‡ivwm‡bi IRb, 
 W1 = mg GLv‡b, 
 = (0.0032  9.8)N M = 0.0032 kg [M n‡Z] 
 = 0.03136 N 
Avevi, †K‡ivwm‡b e¯‘i nviv‡bv IRb, 
 W2 = Vg 
 = 4  106  800  9.8 
 = 0.03136 N 
 W1 = W2 
myZivs †K‡ivwm‡b e¯‘i nviv‡bv IRb e¯‘ Øviv AcmvwiZ 
†K‡ivwm‡bi IR‡bi mgvb n‡e| 

 cÖkœ  04  30C ZvcgvÎvwewkó Zvgvi †MvjK‡K 110C 
ZvcgvÎvq DËß Kivq Gi AvqZb 32m3 n‡jv| Zvgvi Av‡cw¶K 
Zvc 400 Jkg–1K–1. Zvgvi †Mvj‡Ki fi 250gm Aci GKwU avZe 
e„ËvKvi wis Gi †¶Îdj 11.34m2. 

K. cybtwkjxfeb Kv‡K e‡j? 1 
L. `ywU e¯‘i ZvcgvÎv mgvb n‡jI Zvc mgvb bvI n‡Z 

cv‡iÑ e¨vL¨v Ki| 2 
M. Zvgvi †MvjK KZ…©K M„nxZ Zv‡ci cwigvY wbY©q Ki| 3 
N. Zvckw³i AcPq bv n‡j DËß Zvgvi †MvjKwU DÏxc‡Ki 

wis G cÖ‡ek Kiv‡bv hv‡e wK bv hyw³mn we‡kÐlY Ki| 4 
[Aa¨vq-6 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h Pvc w`‡q KwVb e¯‘‡K Zi‡j cwiYZ K‡i I Pvc n«vm K‡i 
Avevi KwVb Ae¯’vq Avbv‡K cybtwkjxfeb e‡j| 

i ZvcgvÎv n‡”Q e¯‘i Zvcxq Ae¯’v hv wba©viY K‡i Ab¨ e¯‘i 
Zvcxq ms¯•‡k© Avm‡j e¯‘wU Zvc MÖnY Ki‡e bv eR©b Ki‡e| 
Avi Zvc n‡”Q e¯‘i GKcÖKvi kw³| Zvc e¯‘i fi, Av‡cw¶K 
Zvc Ges ZvcgvÎvi Dci wbf©i K‡i| A_©vr Zvc †Kej ZvcgvÎvi 
Dci wbf©i K‡i bv weavq ỳwU e¯‘i ZvcgvÎv mgvb n‡jI Zvc 
mgvb bvI n‡Z cv‡i| 

j GLv‡b, 
Zvgvi †Mvj‡Ki fi, mc = 250 gm = 0.25kg 

Zvgvi Av‡cw¶K Zvc, Sc = 400 Jkg–1K–1 

ZvcgvÎvi cv_©K¨,  = (110 – 30) C = 80C = 80K 

 Zvgvi †MvjK KZ…©K M„nxZ Zvc,  
Qc = mcSc 
    = 0.25 kg  400 Jkg–1K–1  80K 
 Qc = 8000J 
AZGe, Zvgvi †MvjK KZ…©K M„nxZ Zv‡ci cwigvY 8000J. 

k awi, DËß Zvgvi †Mvj‡Ki e¨vmva©, rc  

             Zvgvi †Mvj‡Ki AvqZb = 43  r c
3 

cÖkœvbymv‡i, 43 rc
3 = 32m3 

 ev, rc = 
3 3  32m3

4  

  rc = 1.9695m 
 DËß Zvgvi †MvjKwUi cȪ ’‡”Q‡`i †¶Îdj, 
 Ac = rc

2 = 3.1416  (1.9695m)2 
  Ac = 12.186m2 
†h‡nZz Ac > 11.34m2 

AZGe DËß Zvgvi †MvjKwU DÏxc‡Ki wis-G cÖ‡ek Kiv‡bv hv‡e bv| 

 cÖkœ  05  ivwdqv 15 cm Zi½‰`‡N©̈ i kã Drcbœ K‡i 10 ms1 
†e‡M cÖwZdj‡bi D‡ëv w`‡K †`Šov‡Z kyi“ Kij Ges 0.5 s ci 
cÖwZaŸwb kyb‡Z †cj| evqyi ZvcgvÎv 30C Ges 0C ZvcgvÎvq 
k‡ãi †eM 330 m/s. 

K. Zi½‰`N©̈  Kv‡K e‡j? 1 
L. Uªv‡Ki D”P nb© gvby‡li Dci Kxiƒc cÖfve †d‡j? 

e¨vL¨v Ki| 2 
M. Zi½wUi K¤•v¼ wbY©q Ki| 3 
N. ivwdqv hw` GKB †e‡M cÖwZdj‡Ki w`‡K †`Šovq, 

Zvn‡j †m cÖwZaŸwb kyb‡Z cvi‡e wK? MvwYwZKfv‡e 
we‡kÐlY Ki| 4 

[Aa¨vq-7 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h Zi‡½i Dci Aew¯’Z cici ỳwU mg`kv m¤•bœ KYvi 
ga¨eZx© `–iZ¡‡K Zi½‰`N©̈  e‡j|  

i Uªv‡Ki D”P nb© kã `–l‡Yi cÖavb KviY| GwU gvby‡li Dci 
bvbvfv‡e weiƒc cÖfve m„wó K‡i| Aweivg Zxeªkã gvbwmK 
D‡ËRbv evovq Ges †gRvR wLUwL‡U K‡i| kã –̀lY ewg ewg 
fve, ¶zavg›`v, i³Pvc e„w×, ürwcÊ I gw¯@‡®‹i RwUj †ivM, 
Awb ª̀vRwbZ Amȳ ’Zv, K¬vwš@ I Aemv`MȪ @ n‡q cov, Kg©¶gZv 
n«vm, ¯§„wZkw³ n«vm, gv_v e¨_v BZ¨vw` ¶wZKviK cÖfve m„wó K‡i| 
nVvr Zxeª kã gvby‡li kÖeYkw³ bó Ki‡Z cv‡i|   
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j 30C ZvcgvÎvq evqy‡Z k‡ãi †eM v2 n‡j, 

 
v2
v1

 = 
T2
T1

  

ev, v2 = v1 
T2
T1

  

  = 330 
303
273  

 v2 = 347.66 ms1 

 

GLv‡b,  
T1 = 0C = 273 K 

evqyi ZvcgvÎv,  
T2 = 30C = (273 + 30)K = 303 K 

0C G evqy‡Z k‡ãi †eM,  
v1 = 330 ms1  

Zi½‰`N©̈ ,  = 15 cm = 0.15 m 

Drcbœ kã Zi‡½i K¤•v¼ f n‡j, v2 =  

ev,  f = 
v2

  = 
347.66

0.15  = 2317.729 Hz (Ans.) 

k awi, ivwdqv A we›`y‡Z kã Drcbœ K‡i R cÖwZdj‡Ki 

D‡ëvw`‡K †`Šwo‡q 0.5 s ci B we›`y‡Z cÖwZaŸwb kyb‡Z cvq|  

ÔMÕ †_‡K cvB, 30C G k‡ãi †eM  
v2 = 347.66 ms1 

ivwdqvi `–iZ¡, sAB = vt 

k‡ãi `–iZ¡, s = sAR + sRB = sAR + sAR + 

sAB = 2sAR + sAB = 2sAR + vt 

 

 
v 

B A R 

kã mg‡e‡M hvq e‡j,  
 s = v2t 

ev, 2sAR + vt = v2t 

ev, 2sAR = v2t  vt  

ev, 2sAR = 347.66  0.5  10  0.5 

 sAR = 84.415 m 

GLb, awi, ivwdqv A †_‡K GKB †e‡M 

c Ö wZdjK R Gi w`‡K †`Šwo‡q C 

 
v 

C A R  

we›`y‡Z Avm‡j kã evav †c‡q Zvi Kv‡Q t mgq ci wd‡i Av‡m| 

ivwdqvi `–iZ¡, sAC = vt| 

k‡ãi `–iZ¡, s = sAR + sRC 

 = sAR + (sAR  sAC) 
 = 2sAR  sAC 
 = 2sAR  vt 

kZ©g‡Z, s = v2t 

ev,  2sAR  vt = v2t 

ev,  2sAR = vt + v2t 

ev,  2sAR = t(v + v2) 

GLv‡b, 

`–iZ¡, sAR = 84.415 m 

k‡ãi †eM, v2 = 347.66 ms1 

ivwdqvi †eM, v = 10 ms1 

  t = 
2sAR

v + v2
 = 

2  84.415
10 + 347.66 = 0.472 s > 0.1 s 

myZivs DcwiD³ MvwYwZK we‡kÐlY n‡Z ejv hvq, ivwdqv GKB 

†e‡M cÖwZdj‡Ki w`‡K †`Šov‡j 0.472 s ci cÖwZaŸwb kyb‡Z cv‡e| 

 cÖkœ  06  

 
 GLv‡b, BON = 48, BON = 90 Ges ca = 3  108ms–1 

K. Av‡jvi cÖwZdjb Kv‡K e‡j? 1 
L. KLb c–Y© Af¨š@ixY cÖwZdjb n‡e? e¨vL¨v Ki| 2 
M. b gva¨‡g Av‡jvi †eM wbY©q Ki| 3 
N. DÏxc‡Ki evqy gva¨‡gi cwie‡Z© KvP gva¨g †bIqv 

n‡j c–Y© Af¨š@ixY cÖwZdjb cvIqv m¤¢e wK bv 
iwk¥wP‡Îi gva¨‡g we‡kÐlY Ki| 4 

[Aa¨vq-9 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h Av‡jvKiwk¥ hLb GK gva¨g w`‡q Pj‡Z Pj‡Z Ab¨ GK 
gva¨‡gi †Kv‡bv Z‡j AvcwZZ nq ZLb ỳB gva¨‡gi we‡f`Zj 
n‡Z wKQz cwigvY Av‡jv Avevi cÖ_g gva¨‡g wd‡i Av‡m| G 
NUbv‡K Av‡jvi cÖwZdjb e‡j| 

i hLb Av‡jvKiwk¥ Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L 
Mg‡bi †¶‡Î ỳB gva¨‡gi we‡f`Z‡j µvwš@ †Kv‡Yi †P‡q †ewk 
†Kv‡Y AvcwZZ n‡e ZLb c–Y© Af¨š@ixY cÖwZdjb n‡e| wb‡P 
iwk¥wP‡Îi mvnv‡h¨ e¨vL¨v Kiv n‡jv| 

 N 

N 

O A 

nvjKv gva¨g 

B 

A 

c 

Nb gva¨g 

B 

i 

 
cv‡ki wP‡Î BO iwk¥ Nb gva¨g n‡Z nvjKv gva¨‡g Mg‡bi mgq 
`yB gva¨‡gi we‡f`Z‡j µvwš@ †KvY (c) Gi †P‡q †ewkgv‡bi 
†Kv‡Y AvcwZZ nIqvq OB iwk¥ c–‡e©i gva¨‡g wd‡i G‡m‡Q, A_©vr 
c–Y© Af¨š@ixY cÖwZdjb n‡q‡Q| 

j DÏxcK n‡Z cvB, AvcZb †KvY, i = BON = 48 

  cÖwZmiY †KvY, r = BON = 90 

  a gva¨‡g Av‡jvi †eM, ca = 3  108ms–1 

  b gva¨‡g Av‡jvi †eM, cb = ? 

Avgiv Rvwb, bna = 
sin i
sin r = 

sinBON
sin BON = 

sin 48
sin90  = 0.743 

 Avevi, bna = 
cb
ca

  

 ev, cb = ca  bna = 3  108ms–1  0.743  = 2.229  108ms–1 

 N 

P 

N 

A 

O B Q 

evqy gva¨g-a 

cvwb gva¨g-b B 

A 

48 

cvwb gva¨g-b 
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k DÏxcK n‡Z cvB, b gva¨‡g AvcZb †KvY, i = 48 

  a gva¨‡g cÖwZmiY †KvY, r = 90 

Avgiv Rvwb, 

bna = 
sin i
sin r = 

sin 48
 sin 90 = sin 48 

 bna = nb = 
1

sin 48 = 1.3456 

Kv‡Pi cÖwZmiYvsK, ng = 1.5 

†h‡nZ ng > nb †m‡nZz cvwb A‡c¶v KvP Nb gva¨g| 
 N 

P 

N 

B 

O Q 

KvP gva¨g 

cvwb gva¨g B 

 
Avgiv Rvwb, Av‡jvKiwk¥ nvjKv gva¨g †_‡K Nb gva¨‡g Mg‡bi 
mgq cÖwZmi‡Yi ci Awfj‡¤̂i Kv‡Q m‡i Av‡m A_©vr cÖwZmiY 
†KvY AvcZb †KvY A‡c¶v †QvU nq| wP‡Î KvP I cvwbi we‡f`Zj 
PQ| BO Av‡jvK iwk¥ cvwb †_‡K we‡f`Z‡ji O we›`y‡Z AvcwZZ 
n‡q‡Q| GLv‡b AvcZb †KvY, i = BON Ges cÖwZmiY †KvY      
r = BON (r < i)| AvcZb †KvY hZB eo Kwi (90 ch©š@) 
cÖwZmiY †KvY 90 A‡c¶v †QvU n‡e| 
ZvB ejv hvq, wP‡Î evqy gva¨‡gi cwie‡Z© KvP gva¨g n‡j KL‡bvB 
c–Y© Af¨š@ixY cÖwZdjb n‡e bv| 

 cÖkœ  07  wb‡Pi mvwK©U WvqvMÖvgwU j¶ Ki Ges cÖ`Ë cÖkœMy‡jvi 
DËi `vI : 

 
K. cÖwZwe¤̂ Kx? 1 
L. evZv‡m Rjxq ev®• _vK‡j Rgv nIqv PvR© `ª“Z nvwi‡q 

hvq †Kb? 2 
M. eZ©bxq 1  †iv‡ai ga¨ w`‡q cÖevwnZ we`ÿ r cÖev‡ni 

gvb wbY©q Ki| 3 
N. hw` eZ©bxwUi wefe 240V Kiv nq Z‡e C, D I E 

we›`y‡Z †fv‡ëR GKB n‡e wK bvÑ MvwYwZKfv‡e 
e¨vL¨v Ki| 4 

[Aa¨vq-11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h †Kv‡bv we› ỳ n‡Z wbM©Z Av‡jvKiwk¥My”Q †Kv‡bv Z‡j 
cÖwZdwjZ ev cÖwZmwiZ nIqvi ci wØZxq †Kv‡bv we› ỳ‡Z wgwjZ 
nq ev wØZxq †Kv‡bv we› ỳ n‡Z AcmvwiZ n‡”Q e‡j g‡b nq ZLb 
H wØZxq we›`ywU‡K cÖ_g we›`yi cÖwZwe¤̂ e‡j| 

i evZv‡m Rjxq ev®• _vK‡j Rgv nIqv PvR© `ª“Z nvwi‡q hvq| 
†hgb : el©vKv‡j Av ª̀©Zv †ewk _vKvq evqy‡Z cvwbi KYvMy‡jv mn‡RB 
Aev‡a Ny‡i †eovq| cvwb †cvjvi †hŠM nIqvq Gi AYy‡Z PvR©mg–n 
mylgfv‡e ewÈZ †bB; ZvB mn‡R cvwbi AYy n‡Z GKwU B‡jKUªb 
L‡m †h‡Z cv‡i| B‡jKUª‡b PvR© _vKvq Zv PvR©hy³ e¯‘i ms¯•‡k© 
G‡m Gi Pv‡R©i cwigv‡Y †ni‡di NwU‡q †`q| G Kvi‡YB evZv‡m 
Rjxqev®• †ewk Rgv _vK‡j Rgv nIqv PvR© ª̀“Z nvwi‡q hvq| 

j  
 

V = 120 V 

R1 = 5  R2 = 2  B 

R6 = 1  F R5 = 4  
D 

C A 

F 

R4 = 4  R3 = 8  

 
eZ©bx‡Z R4 I R5 †iva ỳBwU †kÖwY mgev‡q hy³| G‡`i Zzj¨‡iva,  
RS1 = R4 + R5  
 = 4 + 4 = 8  
Avevi, R3 I RS1 †iva mgvš@iv‡j hy³| 

 
1

RP1
 = 

1
R3

 + 
1

RS1
  

ev, 1
RP1

 = 
1
8 + 

1
8  

ev, 1
RP1

 = 
1
4  

 RP1 = 4  
 R1, R2, RP1 I R6 †ivaMy‡jv eZ©bx‡Z †kÖwY mgev‡q hy³| 
 RS2 = R1 + R2 + RP1 + R6 = 5 + 2 + 4 + 1 = 12  

eZ©bxi cÖevn, I = 
V

RS2
 = 

120 V
12  = 10 A 

†h‡nZz R6 = 1  †kÖwY‡Z hy³  

 I = I6 = 10 A 
myZivs eZ©bxi 1 †iv‡ai ga¨ w`‡q cÖevwnZ we ỳ¨r cÖev‡ni gvb 10 A|  

k   

V = 240 V 

R1 = 5  R2 = 2  B 

R6 = 1  F R5 = 4  
D 

C A 

F 

R4 = 4  R3 = 8  

 

eZ©bxi wefe 240V Kiv n‡j eZ©bxi cÖevn, I = 
F

RS2
 = 

240
12  = 20 A    

[GLv‡b, ÔMÕ n‡Z RS2 = 12 ] 

GLb CE Ges CDE As‡ki wefe cv_©K¨, V = IRP1 

 ev, V = 20  4  [ÔMÕ n‡Z RP1 = 4 ] 

 ev, V = 80 V  

cvwb gva¨g 
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Avevi CDF c‡_ wefe cv_©K¨, 
V =  IRs 
ev, 80 = I  8  [ÔMÕ n‡Z Rs = 8 ] 

ev, I = 
80
8  = 10 A  

 R4 Gi wefe cv_©K¨, V2 = I  R4 = 10  4 = 40 V  

GLb, A we›`y‡Z wefe, VA  = 240 V 

 B we›`y‡Z wefe, VB = 240  (IR1) = 240  (20  5)  
   = 140 V  
 C we› ỳ‡Z wefe, VC = 140  (IR2) = 140  (20  2)  = 100 V 

 E we›`y‡Z wefe, VE = 100  V = 100  80 = 20  

 D we›`y‡Z wefe, VD = 100  V2 = 100  40  = 60 V  

†h‡nZz, VC > VD > VE 

myZivs eZ©bxwUi wefe hw` 240 V Kiv nq Z‡e C, D I E we›`y‡Z 
†fv‡ëR GKB n‡e bv| 

 cÖkœ  08  

 
 D³ hš¿wUi mv‡_ 12.5 kW Gi Zwor †gvUi mshy³ K‡i 

†`Iqv n‡jv| 
K. mwjb‡qW Kv‡K e‡j? 1 
L. G·-†i Gi cwie‡Z© AvjUªvm‡bvMÖvg Kiv nq †Kb? 2 
M. Output-G Zwor wefe wbY©q Ki| 3 
N. Zwor †gvUiwU Kvh©Ki n‡e wK bv? MvwYwZKfv‡e 

e¨vL¨v Ki| 4 
[Aa¨vq-12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h †ejbvKvi avZe `‡Êi Dci Nb I mwbœweófv‡e Aš@ixZ 
Zvgvi Zvi cü vwP‡q ˆZwiK…Z GKwU Zwor †PŠ¤̂Kxq e¨e¯’v hvi 
KzÊjxi ỳÕcÖvš@ w`‡q Zwor cÖevwnZ n‡j `Ê Pz¤̂P‡Ki †gi“i b¨vq 
†PŠ¤̂K †¶Î m„wó nq, Zv‡K mwjb‡qW e‡j|  

i G·-†i Gi cwie‡Z© Avëªvm‡bvMÖvg Kiv nq| KviYÑ 
G·-†i ev G·-iwk¥ GK ai‡bi ZvwoZ‡PŠ¤̂PK Zi½ hvi 
Zi½‰`N©̈  „̀k¨gvb Av‡jvi †P‡q K‡qK nvRvi MyY †QvU| A_©vr Gi 
kw³ „̀k¨gvb Av‡jvi K‡qK nvRvi MyY †ewk| Gi Zi½‰`N©̈   
10 10 m ev Gi †P‡q Kg| G· iwk¥ wewKiY kix‡ii Rb¨ 
¶wZKi| KviY GwU kix‡ii gvsm †f` K‡i ¯’vbPz¨Z nvo, nv‡o 
dvUj, †f‡O hvIqv BZ¨vw` Qwe Zzj‡Z cv‡i| mvaviYZ Mf©eZx 
bvix‡`i Zj‡c‡U G·-†i Kiv nq bv KviY åƒ‡Yi ¶wZ n‡Z cv‡i| 

wKš‘ Avëªvm‡bvMÖv‡g kã Zi‡½i cÖwZdj‡bi Øviv Qwe †Zvjv 
hvq| †h UªvÝwWDmv‡ii mvnv‡h¨ D”P K¤•v‡¼i (1  10 †gMv 
nvU©R) kã Zi½ m„wó Kiv nq †mwU‡K µgvMZ Nywi‡q Nywi‡q 
cÖwZdwjZ Zi½‰`N©̈  wb‡q †Kv‡bv ¯’v‡bi Qwe †Zvjv nq| G 
ai‡bi Avëªvm‡bvMÖvwd‡Z ¶wZKi wewKiY _v‡K bv e‡j G·-†i 
Gi cwie‡Z© AvjUªvm‡bvMÖvg e¨envi Kiv nq| 

j  
Avgiv Rvwb, 
UªvÝdg©v‡ii †¶‡Î 
Vp
Vs

 = 
np
ns

 

ev, Vs = 
ns
np

  Vp 

ev, Vs = 
6000
800   200 

 = 1500 V 

GLv‡b, 
cÖvBgvwi K‡q‡ji †fv‡ëR, 
 Vp = 200V 
cÖvBgvwi K‡q‡ji cvKmsL¨v, 
 np = 800 
†m‡KÛvwi K‡q‡ji cvKmsL¨v, 
 ns = 6000 
†m‡KÛvwi K‡q‡ji †fv‡ëR, 
 Vs = ? 

myZivs, AvDUcyU G Zwor wefe = 1500 V (Ans.) 

k GLb, †m‡KÛvwi KzÊjxi 
†fv‡ëR, Vs n‡j 

Avgiv Rvwb, 

Vs
Vp

 = 
ns
np

 

ev, Vs = 
ns
np

  Vp 

ev, Vs = 
6000
800   200 

GLv‡b, 
cÖvBgvwi KzÊjxi †fv‡ëR, 
 Vp = 200V 
cÖvBgvwi KzÊjxi cvKmsL¨v, 
 np = 800 
cÖvBgvwi KzÊjxi ZworcÖevn, 
 Ip = 60 A 
†m‡KÛvwi KzÊjxi cvKmsL¨v, 
 ms = 6000 

ev, Vs = 1500 V 

Avevi †m‡KÛvwi KzÊjxi cÖevn Is n‡j 

Avgiv Rvwb, Is
Ip

 = 
ns
np

 

ev, Is = 
np
ns

  Ip 

ev, Is = 
800
6000  60 = 8 A 

†m‡KÛvwi KzÊjx‡Z Avweó †gvU ¶gZv 
Ps = Vs Is = 1500  8 = 12000 W = 12 kW 

GLb, †`Iqv Av‡Q UªvÝdg©viwUi AvDUcyU Gi mv‡_ 12.5 kW Gi 
GKwU †gvUi mshy³ Kiv Av‡Q| hv AvDUcy‡U cÖvß †gvUi ¶gZv = 

12 kW Gi †P‡q †ewk| myZivs Zwor †gvUiwU Kvh©Ki n‡e bv| 
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  g‡Wj †U÷- 02  

eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj
 cÖkœ  01  'A' I 'B' Ae¯’v‡bi –̀iZ¡ 1 wK.wg| 'A' Ae¯’vb 
†_‡K Rwb 10 ms1 mg‡e‡M 'B' Ae¯’v‡bi w`‡K iIqvbv n‡jv| 
iwb GKB ¯’vb †_‡K GKB mg‡q 15ms1 †eM I 2ms2 Z¡i‡Y 
GKB w`‡K hvÎv Ki‡jv| 'B' ¯’v‡b †cuŠ‡Q 30 †m‡KÛ A‡c¶v K‡i 
iwb 5ms1 mg‡e‡M 'A' ¯’vb Awfgy‡L iIqvbv n‡jv| 

K. Z¡iY Kv‡K e‡j? 1 
L. Nwoi KuvUvi MwZ ch©vqe„Ë MwZ bv N–Y©b MwZ, e¨vL¨v Ki| 2 
M. iwb KZ¶Y ci 45m/s †eM jvf K‡i, wbY©q Ki| 3 
N. DÏxc‡Ki Av‡jv‡K Rwb I iwbi †`Lv nIqv m¤¢e wK 

bvÑ MvwYwZKfv‡e we‡kÐlY Ki| 4 
[Aa¨vq-2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h mg‡qi mv‡_ †Kv‡bv e¯‘i Amg †e‡Mi cwieZ©‡bi nvi‡K 
Z¡iY e‡j|  

i Nwoi KuvUvi MwZ N–Y©b I ch©vqe„Ë Dfq iK‡gi MwZ| †Kv‡bv 
we›`y hw` GKUv wbw ©̀ó we›`yi mv‡c‡¶ mg`–i‡Z¡ †_‡K Nyi‡Z _v‡K, 
Zvn‡j Zv‡K N–Y©b MwZ e‡j| Nwoi KuvUvi MwZ N–Y©b MwZ| KviY 

Nwoi KvUv GKUv we›`y †_‡K Zvi MwZc‡_i KYvMy‡jvi `–iZ¡ GKB 
†i‡L H we›`y‡K †K›`ª K‡i Nyi‡Z _v‡K| Avevi, †Kv‡bv MwZkxj 

e¯‘KYv hw` wbw ©̀ó mgq cici GKwU wbw ©̀ó we›`y w`‡q GKB 
w`‡K GKBfv‡e AwZµg K‡i, Zvn‡j Zv‡K ch©vqe„Ë MwZ e‡j| 

Nwoi KvUvi †¶‡ÎI GwU GKwU wbw ©̀ó we›`y‡K wbw`©ó mgq cici 
GKB w`K †_‡K AwZµg K‡i| ZvB GwU ch©vqe„Ë MwZ| myZivs 
ejv hvq, Nwoi KvUvi MwZ ch©vqe„Ë I N–Y©b Dfq iK‡gi MwZ|  

j Avgiv Rvwb,  
v = u + at  

ev, t = 
v – u

a  

ev, t = 
45 – 15

2  

DÏxcK n‡Z,  
iwbi Avw`‡eM, u = 15 ms–1 

iwbi Z¡iY, a = 2 ms–2 
iwbi †kl‡eM, v = 45 ms–1 

mgq, t = ? 

ev, t = 
30
2  

 t = 15s 
AZGe iwb 15s ci 45 ms–1 †eM jvf K‡i| 

k DÏxcK n‡Z, 

A I B Ae¯’v‡bi –̀iZ¡, s = 1 wK. wg = 1000 m 

iwbi †¶‡Î, A n‡Z B †Z  †h‡Z t2 mgq jvM‡j, 

s = ut2 + 
1
2 at2

2 

ev, 1000 = 15 t2 + 
1
2  2 t2

2 

ev, t2
2 + 15t2 – 1000 = 0 

GLv‡b, 

Avw`‡eM, u = 15 ms–1 

Z¡iY, a = 2 ms–2 

`–iZ¡, s = 1000m. 

ev, t2 = 
– 15  (15)2 – 4.1 . (– 1000)

2  

ev, t2 = 
– 15  225 + 4000

2  

ev, t2 = 
– 15  65

2  

ev, t2 = 25 sec A_ev, – 40 sec  

 t2 = 25 sec [FYvÍK gv‡bi Rb¨ – 40 MÖnY‡hvM¨ bq] 

 iwbi B †Z †cuŠ‡Q A‡c¶v K‡i 30 s. 

myZivs Rwb GB (25 + 30) = 55 sec G AwZµg K‡i  

 s = vt = 10  55 = 550 m 

 

g‡b Kwi, t mgq ci iwb I Rwbi †`Lv n‡e O we›`y‡Z 

 (10  t) + 5  t = 450 

ev, 15t = 450 

ev, t = 30 sec 

 AO = s = vt = 10  30 = 300m 

myZivs ejv hvq, hvÎv kyi“i (55 + 30) s ev 85 s ci  A n‡Z B Gi 

w`‡K (550 + 300) = 850m –̀i‡Z¡ Rwbi mv‡_ iwbi †`Lv n‡e| 
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 cÖkœ  02   
 

C 

B 
60M 

A 

AB = 
1
4 AC 

 
wP‡Îi e¯‘wU‡K A Ae¯’vb †_‡K gy³fv‡e †Q‡o †`Iqv n‡jv| 
e¯‘i fi m = 5kg 

K. wefe kw³ Kv‡K e‡j? 1 
L. wbDwK¬qvi kw³‡K Abevqb‡hvM¨ kw³ ejv nq †Kb? 2 
M. f‚wg †_‡K A we›`y‡Z e¯‘wU DVv‡Z hw`  2 wgwbU mgq 

jv‡M Z‡e KZ ¶gZv cÖ‡qvM Kiv n‡qwQj wbY©q Ki| 3 
N. B Ges C we›`y‡Z kw³i msi¶YkxjZvi bxwZ Abym„Z 

n‡qwQj wK bvÑ MvwYwZKfv‡e g–j¨vqb Ki| 4 
[Aa¨vq-4 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘‡K ¯̂vfvweK Ae¯’v ev Ae¯’vb †_‡K cwieZ©b 
K‡i Ab¨ †Kv‡bv Ae¯’v ev Ae¯’v‡b Avb‡j e¯‘ KvR Kivi †h 
mvg_©̈  AR©b K‡i Zv‡K H e¯‘i wefekw³ e‡j| 

i †h kw³ ev R¡vjvwb bevqb Kiv hvq bv Ges e¨env‡ii m‡½ 
m‡½ Gi gRyZ Kg‡Z _v‡K Ges mÂq mxwgZ n‡j GK mgq 
wbt‡kl n‡q hvq, †mB ai‡bi kw³‡K Abevqb‡hvM¨ kw³ e‡j| 
wbDwK¬qvi kw³i R¡vjvwb n‡”Q BD‡iwbqvg| cÖK…wZ‡Z Gi cwigvY 
Lye Kg, gvÎ 0.7%| Gi Avqy 704 wgwjqb eQi Ges e¨env‡ii 
d‡j GwU GKw`b dzwi‡q hv‡e, hv bevqb Kiv m¤¢e bq| ZvB 
wbDwK¬qvi kw³‡K Abevqb‡hvM¨ kw³ ejv nq| 

j Avgiv Rvwb, 

P = 
mgh

t   

   = 
5  9.8  60

120   

 P = 24.5W (Ans.) 
 

GLv‡b,  
D”PZv, h = 60 m  
e¯‘i fi, m = 5 kg 
mgq, t = 2 min = (2  60)s = 120s 
AwfKl©R Z¡iY, g = 9.8 ms2 

k B we› ỳi †¶‡Î : 
wefe kw³, VB = mgh 
= 5  9.8  45 
= 2205J 
B we›`y‡Z †eM,  
vB

2 = u2 + 2g  AB 
 = 0 + 2  9.8  15 
 = 294 m2s2 
MwZkw³,  

TB = 
1
2 m2 vB

2 

 = 
1
2  5  294 = 735 J 

GLv‡b,  

AB = 
1
4 AC = 

60
4  = 15 m 

 D”PZv, h = BC = AC  AB 
 = 60  15 
 = 45 m 
AwfKl©R Z¡iY, g = 9.8 ms2 

e¯‘i fi, m = 5 kg 
†eM, u = 0 ms1 
 

 B we› ỳ‡Z †gvU kw³, EB = VB + TB = 2205J + 735 J = 2940J 

C we›`yi †¶‡Î : 
wefe kw³, VC = mgh 

 = 5  9.8  0 
 = 0J  

GLv‡b,  
D”PZv, h = 0m 

fi, m = 5 kg 

AwfKl©R Z¡iY, g = 9.8ms2 
 

C we›`y‡Z e¯‘i †eM,  
    vc

2 = u2 + 2g  AC 
ev, vc

2 = 02 + 2  9.8  60 
 vc

2 = 1176 m2s2  

GLv‡b,  
u = 0 
g = 9.8 
h = AC = 60 m 

 MwZkw³, TC = 
1
2 mvc

2 = 
1
2  5  1176 = 2940 J 

 C we› ỳ‡Z †gvU kw³, EC = VC + TC = 0 + 2940 J = 2940 J 

 EA = EC A_©vr| A_©vr B Ges C we›`y‡Z kw³i msi¶YkxjZv 
bxwZ Abym„Z n‡qwQj| 

 cÖkœ  03  GKwU 750g f‡ii cvwb‡Z A ª̀eYxq NbK AvK…wZi 
Nbe¯‘ Ð̄vBW K¨vwjcv‡m© ¯’vc‡bi ci †h cvV cvIqv †Mj Zv n‡”Q 
cÖavb †¯‹‡ji cvV 12.6 cm, fvwb©qvi mgcvZb 4| †¯‹‡ji 
fvwb©qvi aª“eK 0.01 cm. (cvwbi NbZ¡ 1000 kgm–3) 

K. ivwk Kv‡K e‡j? 1 
L. ¶z`ª I m–² cwigv‡ci †¶‡Î wgUvi †¯‹‡ji mxgve×Zv 

Kx? e¨vL¨v Ki| 2 
M. NbK AvK…wZi Nbe¯‘wUi ˆ`N©̈  wbY©q Ki| 3 
N. NbK AvK…wZi Nbe¯‘wU cvwb‡Z KZ Ask Wze‡e? 

MvwYwZKfv‡e e¨vL¨v Ki| 4 
[Aa¨vq-1 I 5 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h †fŠZRM‡Z hv wKQz cwigvc Kiv hvq Zv‡K ivwk e‡j| 

i cwigv‡ci me‡P‡q mij hš¿ wgUvi †¯‹‡ji GK cvk 
†mw›UwgUvi Ges Aci cvk BwÂ‡Z `vM KvUv _v‡K| †mw›UwgUvi 
`vMvw¼Z Ask mgvb `k fv‡M fvM Kiv _v‡K hv wgwjwgUvi 
GK‡K cÖKvk Kiv nq| †Kv‡bv h‡š¿i ¶z`ª I m–² cwigvc Kivi 
Rb¨ wgwjwgUv‡ii fMœvsk †hgbÑ 0.2 mm, 0.8 mm BZ¨vw` gvcvi 
cÖ‡qvRb nq| wKš‘ wgUvi †¯‹‡ji mvnv‡h¨ ¶z`ªZi GB gvbMy‡jv 
cwigvc Ki‡Z Amyweav nq| d‡j fvwb©qvi †¯‹jhy³ Ð̄vBW 
K¨vwjcv‡m©i mvnv‡h¨ wgwjwgUv‡ii fMœvs‡ki wnmve †ei Ki‡Z nq| 
Avevi †MvjK ev wmwjÛv‡ii e¨vm wbY©‡q ¯Œz MR e¨envi Kiv nq| 
G Kvi‡Y ¶z ª̀ I m–² cwigv‡ci †¶‡Î wgUvi †¯‹‡ji mxgve×Zv i‡q‡Q|  

j  
Avgiv Rvwb, 
L = M + V × VC 
   = 12.6 + 4 × 0.01  

 L = 12.64 cm 

DÏxcK n‡Z cvB,  
cÖavb †¯‹‡ji cvV, M = 12.6 cm  

fvwb©qvi mgcvZb, V = 4 

fvwb©qvi aª“eK, VC = 0.01 cm  

AZGe, NbK AvK…wZi Nbe¯‘wUi ˆ`N©̈  12.64 cm| 
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k  
ÔMÕ n‡Z cÖvß, NbK AvK…wZi 
Nbe¯‘wUi ˆ`N©̈ , L = 12.64 cm 

 Nbe¯‘wUi AvqZb,  
V = (L)3 

DÏxcK n‡Z cvB, 
Nbe¯‘wUi fi, m = 750 g  
  = 0.75 kg  
cvwbi NbZ¡, w = 1000 kgm–3 

 = (12.64)3 cm3 

 = 2019.48 cm3  

 V = 0.002 m3  

Avevi NbZ¡,  = 
m
V 

 = 
0.75
0.002 

  = 375 kgm–3  

 Nbe¯‘wUi NbZ¡ = 375 kgm–3  

A_©vr, w
 = 

375
1000  

 = 
15
40 = 0.375 

myZivs NbK AvK…wZi Nbe¯‘wU cvwb‡Z Wz‡e _vKv kZKiv Ask  
 = 0.375  100%  
 = 37.5% 

 cÖkœ  04  GKwU nvZzwo w`‡q 40 m j¤̂v duvcv cvB‡ci GK 
cÖv‡š@ AvNvZ Ki‡j 0.107 S mgq e¨eav‡b Aci cÖv‡š@ ỳBwU kã 
†kvbv hvq| H mg‡q evqyi ZvcgvÎv 30C| 0C ZvcgvÎvq evqy‡Z 
k‡ãi †eM 330 ms1| †jvnv Zvgv I A¨vjywgwbqv‡g k‡ãi †eM 
h_vµ‡g 513 ms1, 3970 ms1| †jvnv, Zvgv I A¨vjywgwbqv‡g 
k‡ãi †eM h_vµ‡g 5130 ms1, 3970 ms1 I 6420 ms1| 

K. K¤•v¼ Kv‡K e‡j? 1 
L. e¯‘i K¤•‡bi d‡j kã Drcbœ nq e¨vL¨v Ki| 2 
M. evqy‡Z D³ ZvcgvÎvq k‡ãi cÖwZaŸwb kyb‡Z n‡j  

b–̈ bZg `–iZ¡ wbY©q Ki| 3 
N. DÏxc‡Ki cvBcwU Kx‡mi ˆZwi? MvwYwZK we‡kÐl‡Yi 

gva¨‡g gZvgZ `vI| 4 
[Aa¨vq-7 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h cÖwZ †m‡K‡Û hZMy‡jv c–Y© Zi½ m„wó nq Zv‡K Zi‡½i 
K¤•v¼ e‡j|  

i kã Zi½ ˆZwi Ki‡Z GKUv Dr‡mi `iKvi nq| Dr‡mi ev 
e¯‘i K¤•‡bi d‡j kã Drcbœ nq| 
Avgv‡`i K_v ejvi †¶‡Î Drm n‡jv Avgv‡`i KÉ, †mLv‡b †h 
†fvKvj KW© Av‡Q Zvi †fZi w`‡q evZvm †ei nIqvi mgq †mLv‡b 
†h K¤•b nq †mUv w`‡q kã ˆZwi nq| Avgv‡`i KÉ QvovI 
w¯•Kvi k‡ãi Drm wn‡m‡e KvR K‡i †hLv‡b Zvi cvZjv 
Wvqvd«vg Kuvwc‡q kã m„wó Kiv nq| ¯‹z‡ji NÈvi gv‡S AvNvZ 

Ki‡j †mwU Kuvc‡Z kyi“ K‡i I kã ˆZwi K‡i Ges nvZ w`‡q †P‡c 
a‡i Gi K¤•b eÜb Ki‡j mv‡_ mv‡_ kãI eÜ n‡q hvq| ZvB 
ejv hvq, e¯‘i K¤•‡bi d‡j kã Drcbœ nq| 

j DÏxcK n‡Z, evqyi ZvcgvÎv, T = 30C 

     0C ZvcgvÎvq evqy‡Z k‡ãi †eM = 330 ms1 

Avgiv Rvwb,  
30C ZvcgvÎvq evZv‡m k‡ãi †eM, v = 30  0.6 + 330 ms1 
  = 348 ms1 

Ges cÖwZaŸwb †kvbvi b–̈ bZg mgq, t = 0.1 s 

GLb, cÖwZaŸwb †kvbvi b–̈ bZg –̀iZ¡, 2d = vt  

 ev, d = 
vt
2  = 

348  0.1
2  = 17.4 m (Ans.) 

k DÏxcK n‡Z,  
j¤̂v duvcv cvB‡ci –̀iZ¡, d = 40 m 

awi, evZvm gva¨‡g kã †h‡Z mgq = t1 

 cvBc gva¨‡g kã †h‡Z mgq = t2 

ÔMÕ n‡Z 30C ZvcgvÎvq evZv‡m k‡ãi †eM, v1 = 348 ms1 

GLb,  
cvB‡ci †fZ‡i evZv‡mi ga¨ w`‡q kã †h‡Z cÖ‡qvRbxq mgq,  

 t1 = 
d
v1

 = 
40

348 = 0.115 sec 

evZvm I cvBc gva¨‡gi ga¨Kvi mgq e¨eavb 
 t1  t2 = 0.107 s 
ev, t2 = 0.115  0.107 s 
 t2 = 0.008 s 
Avevi, cvBc gva¨‡g k‡ãi †eM, d = v2 t2 

 ev, v2 = 
d
t2

  

 ev, v2 = 
40

0.008   

  v2 = 5000 ms1 

†h‡nZz cvBc gva¨‡g k‡ãi †eM 5000 ms1 hv †jvnvq k‡ãi †eM 

5130 ms1 Gi wbKUeZx©, ZvB cvBcwU †jvnvi ˆZwi|  

 cÖkœ  05   
 
 
 
 
 
 

40 cm 

F O 
A 

B 

j¶¨e¯‘ 

 
wPÎ 

K. weea©b Kv‡K e‡j? 1 
L. j‡Âi mvP©jvB‡U AeZj Avqbv e¨envi Kiv nq †Kb? 2 
M. wP‡Î j¶¨e¯‘wU †Kv_vq ivL‡j 60 cm `–‡i Aev¯@e 

cÖwZwe¤̂ ˆZwi n‡e? 3 
N. AB j¶¨e¯‘wU‡K F I O Gi g‡a¨ Ges O Gi evB‡i ¯’vcb 

K‡i iwk¥wPÎ A¼b Ki Ges cÖwZwe‡¤^i ˆ`‡N©̈ i Zzjbv Ki| 4 
[Aa¨vq-8 Gi Av‡jv‡K] 
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5bs cÖ‡kœi DËi 

h we‡¤̂i ˆ`N©̈  I j¶¨e¯‘i ˆ`‡N©̈ i AbycvZ‡K ˆiwLK weea©b ev 
weea©b e‡j| 

i AeZj `c©Y‡K Awfmvix `c©Y ejv nq KviY GB `c©Y Amxg 
†_‡K Avmv Av‡jvKiwk¥‡K †dvKvm we›`y‡Z cyÄxf‚Z K‡i| j‡Âi 
mvP©jvB‡Ui AeZj `c©Y GBfv‡e wewfbœ w`‡K wew¶ß Av‡jvK 
iwk¥‡K `c©‡Yi †dvKvm c‡q‡›U cyÄxf‚Z K‡i Uv‡M©U‡K ¯•ó 
†`L‡Z mvnvh¨ K‡i| G Kvi‡Y mvP©jvBU †_‡K AvMZ Av‡jvKiwk¥ 
A‡bK –̀i Aewa wew¶ß bv n‡q †h‡Z cv‡i| 

j Avgiv Rvwb, 
1
v + 

1
u = 

1
f  

ev, 1u = 
1
f   

1
v 

ev, 1u = 
1
20 + 

1
60 

ev, 1u = 
3 + 1

60  

ev, 1u = 
4
60 

ev, u = 
60
4  

 u = 15 cm 

GLv‡b, 
cÖwZwe‡¤̂i `–iZ¡, v =  60 cm 

[Aev¯@e e‡j FYvÍK] 
eµZvi e¨vmva©, r = 40cm 

 †dvKvm –̀iZ¡, f = 
r
2 

 = 
40 cm

2  

 = 20 cm 
j¶¨e¯‘i –̀iZ¡, u = ? 

AZGe, j¶¨e¯‘‡K †gi“ n‡Z 15cm `–‡i ¯’vcb Ki‡j 60 cm –̀‡i 
Aev¯@e cÖwZwe¤̂ ˆZwi n‡e| 

k DÏxc‡Ki `c©YwU‡Z AB j¶¨e¯‘wU‡K F I O Gi g‡a¨ A_©vr 
eµZvi †K‡›`ªi †fZ‡i ¯’vcb Ki‡j cÖwZwe¤̂ Amx‡g MwVZ n‡e| 
Avevi AB j¶¨e¯‘wU‡K O Gi evB‡i A_©vr eµZvi †K‡› ª̀i evB‡i 
¯’vcb Ki‡j cÖwZwe¤̂ `c©‡Yi mvg‡b †dvKvm I eµZvi †K‡›`ªi 
g‡a¨ MwVZ nq| iwk¥wP‡Îi gva¨‡g wb‡P GwU †`Lv‡bv n‡jvÑ  

 
 
 
 
 
 

O F 
P 

B

A Q 

R A 

B 

 
awi, AB j¶¨e¯‘wU eµZvi †K› ª̀ O I cÖavb †dvKvm F-Gi g‡a¨ 
Aew¯’Z| A n‡Z AvMZ cÖavb A‡¶i mgvš@ivj iwk¥ AQ 
cÖwZdj‡bi ci cÖavb †dvKvm F w`‡q AMÖmi n‡e Ges cÖavb 
†dvKvm F Mvgx Aci GKwU iwk¥ cÖwZdj‡bi ci cÖavb A‡¶i 
mgvš@ivj c‡_ wbM©Z n‡e| cÖwZdwjZ iwk¥Øq A we›`y‡Z wgwjZ 
nq| myZivs A n‡e A we›`yi ev¯@e cÖwZwe¤̂| A †_‡K cÖavb 
A‡¶i Dci Aw¼Z j¤̂ AB n‡e AB-Gi ev¯@e cÖwZwe¤̂| wPÎ 
n‡Z †`Lv hvq,  

cÖwZwe‡¤̂i Ae¯’vb : eµZvi †K›`ª I Amx‡gi g‡a¨|  
cÖwZwe‡¤̂i cÖK…wZ : ev¯@e I D‡ëv| 
cÖwZwe‡¤̂i AvK…wZ : weewa©Z|  

 
 
 
 
 
 

O F 
P B 

A Q 

R 
A 

B 

 
Avevi, `c©YwU‡Z AB j¶¨e¯‘‡K O Gi evB‡i ivLvi d‡j A 
†_‡K `ywU iwk¥ AQ I QA wbM©Z n‡q cÖwZdj‡bi AQ I RA  
eivei P‡j hvq hv ci¯•i A we› ỳ‡Z †Q` K‡i| B n‡Z Aci 
GKwU Av‡jvKiwk¥ cÖavb A¶ eivei wbM©Z n‡q GKB c‡_ 
cÖwZdwjZ n‡q wd‡i Av‡m| A n‡Z cÖavb A‡¶i Dci AB j¤̂ 
Uvbv nq hv AB Gi cÖwZwe¤̂ wb‡ ©̀k K‡i| 
wPÎ n‡Z †`Lv hvq,  
cÖwZwe‡¤̂i Ae¯’vb : eµZvi †K›`ª I †dvKv‡mi g‡a¨|  
cÖwZwe‡¤̂i cÖK…wZ : ev¯@e I D‡ëv| 
cÖwZwe‡¤̂i AvK…wZ : Lwe©Z| 

 cÖkœ  06   
 PvR© 0.22 nC 

A-avZe †MvjK 

2 cm 

mwÂZ kw³ 0.225 J 

aviKZ¡ 20 F 

B-avZe †MvjK 

 
K. c`v‡_©i ZvcgvwÎK ag© Kv‡K e‡j? 1 
L. wm‡÷g jm Kgv‡bvi †KŠkj e¨vL¨v Ki| 2 
M. A †MvjKwUi aviKZ¡ wbY©q Ki| 3 
N. DÏxc‡Ki †MvjKØq cwievnxi Zvi Øviv mshy³ Ki‡j 

B‡jKUªb cÖev‡ni w`K MvwYwZK we‡kÐl‡Yi gva¨‡g 
e¨vL¨v Ki|  4 

[Aa¨vq-10 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h ZvcgvÎvi ZviZ‡g¨i Rb¨ c`v‡_©i †h ag© wbqwgZfv‡e 
cwiewZ©Z nq Ges GB cwieZ©b j¶ K‡i mn‡R I m–¶¥fv‡e 
ZvcgvÎv wbiƒcY Kiv hvq †mB ag©‡K c`v‡_©i ZvcgvwÎK ag© e‡j| 

i mÂvjb jvB‡bi Zwor cÖevn n«vm K‡i wm‡÷g jm Kgv‡bv 
hvq| Avgiv Rvwb, R †iv‡ai cwievnxi ga¨ w`‡q I Zwor cÖevn n‡j 
†m‡¶‡Î wm‡÷g j‡mi cwigvY nq I2R| †h‡nZz wm‡÷g jm, 
cÖevwnZ Zwo‡Zi e‡M©i mgvbycvwZK; ZvB ejv hvq, Zwor cÖev‡ni 
gvb Kg n‡j Zv‡ii †ivaRwbZ wm‡÷g jmI Kg nq| GKwU 
wbw ©̀ó cwigvY ¶gZvi Rb¨, D”P †fv‡ë‡R we ỳ̈ r mÂvj‡bi d‡j 
Zwor cÖev‡ni gvb Kg nq| D”Pavcx UªvÝdg©vi e¨envi K‡i 
GgbwU Kiv nq| 
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j  Avgiv Rvwb, 

†Mvj‡Ki aviKZ¡, C = 
r
K  

ev, C = 
0.02

9  109  

 C = 2.22  1012 F (Ans.) 

GLv‡b, 
A †Mvj‡Ki e¨vmva©, r = 2 cm  
                                 = 0.02 m 
Kzj‡¤^i aª“eK, K = 9  109 Nm2 C2 

A †MvjKwUi aviKZ¡, C = ? 

k Avgiv Rvwb,  
avi‡Ki mwÂZ kw³,  

 EB = 
1
2 CB VB

2 

ev, VB
2 = 

2EB
CB

  

ev, VB = 
2  0.225
20  106  

GLv‡b,  
B avZe †MvjKwUi aviKZ¡,  

CB = 20 F
B avZe †Mvj‡K mwÂZ kw³,  

EB = 0.225 J

 VB = 150 V 
Avevi, Avgiv Rvwb †Kv‡bv avi‡Ki aviKZ¡ C Ges avi‡Ki mwÂZ 

PvR© Q n‡j avi‡Ki wefe V = 
Q
C   

myZivs A †Mvj‡Ki wefe n‡e 

VA = 
QA
CA

  

 = 
0.22  109

2.2  1012  

 = 100 V 

GLv‡b, 
A †Mvj‡Ki PvR©, QA = 0.22 nC 

= 0.22  10 19 C 
†Mvj‡Ki aviKZ¡,  

CA = 2.2  1012 F

GLb wPÎvbymv‡i Avgiv cvB,  

 
GLb A I B †MvjK‡K cwievnx Zvi Øviv hy³ Ki‡j B‡jKUªb wbæ 
wef‡ei †MvjK †Z D”P wef‡ei †Mvj‡Ki w`‡K cÖevwnZ n‡e| 
G‡¶‡Î B‡jKUªb A †MvjK †_‡K B †Mvj‡Ki w`‡K hv‡e| `ywU 
†Mvj‡Ki wefe mgvb bv nIqv ch©š@ B‡jKUªb A †MvjK †_‡K B 
†Mvj‡Ki w`‡K †h‡Z _vK‡e|  

 cÖkœ  07  „̀k¨Kí-1 :  

             

 2  

2  

4  3  
12 V 

 
 `„k¨Kí-2 : wiwg‡`i evmvq cÖwZw`b GKwU 60W  220V Gi 

evwZ 5 NÈv, wZbwU 40W  220V Gi evwZ 6 NÈv Ges 
GKwU 80W  220V Gi d¨vb 12 NÈv P‡j| cÖwZ BDwbU 
we`ÿ ‡Zi g–j¨ 5.30 UvKv|  

K. aviK Kv‡K e‡j? 1 
L. Zvgvi Av‡cw¶K †iva 1.68  108 m ej‡Z Kx 

†evSvq? 2 
M. `„k¨Kí-1 Gi Av‡jv‡K eZ©bxi g–j cÖevn wbY©q Ki| 3 
N. `„k¨Kí-2 Gi Av‡jv‡K A‡±vei gv‡m we`ÿ r Awdm 

†_‡K wiwgi cwievi 325.31 UvKv we ỳ̈ r wej cÖvß n‡j 
we‡ji mwVKZv wbiƒcY Ki|  4 

[Aa¨vq-11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h KvQvKvwQ ¯’vwcZ ỳwU cwievn‡Ki ga¨eZ©x ¯’v‡b Aš@iK 
c`v_© †i‡L Zwor Avavbiƒ‡c kw³ mÂq K‡i ivLvi hvwš¿K 
†KŠkj‡K aviK e‡j| 

i †Kv‡bv wbw ©̀ó ZvcgvÎvq GKK ˆ`N©̈  I GKK cȪ ’‡”Q‡`i 
†¶Îdj wewkó Zv‡ii †iva‡K H Zv‡ii Av‡cw¶K †iva ejv nq| 
Zvn‡j, Zvgvi Av‡cw¶K †iva 1.68  10–8 m ej‡Z †evSvq, 
wbw ©̀ó ZvcgvÎvq 1m ˆ`N©̈  I 1m2 cȪ ’‡”Q‡`i †¶Îdj wewkó 
Zvgvi Zv‡`i †iva n‡e 1.68  10–8 m. 

j   

 
wP‡Î, R1 I R2 †kÖwY‡Z hy³| Zvn‡j †ivaØ‡qi Zzj¨‡iva,  

RS1 = R1  +  R2 = 2 + 3 = 5  

Avevi, RS1 I R3 †iva mgvš@iv‡j hy³| 

 
1

RP1
 = 

1
RS1

 + 
1
R3

  

ev, 1
RP1

 = 
1
5 + 

1
4  

ev, 1
RP1

 = 
4 + 5

20   

ev, RP1 = 
20
9   

 RP1 = 2.22  

Avevi, RP1 I R4 †iva †kÖwY‡Z hy³| myZivs eZ©bxi Zzj¨‡iva  

R = RP1 + R4 = 2.22 + 2 = 4.22  

Avgiv Rvwb,  

 V = IR 

ev, I  = 
V
R = 

12
4.22 = 2.84 

myZivs `„k¨Kí-1 Gi Av‡jv‡K eZ©bxi g–j cÖevn 2.84 A| (Ans.) 
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k `„k¨Kí-2 G 60 W evwZi †¶‡Î,  
Avgiv Rvwb, 
W1  = P  t  
 = 60  5  31 = 9300 Wh 

GLv‡b, 
 P = 60 W 
 t = 5  31 

40 W evwZi †¶‡Î,  
W2 = P  t 
 = 40  (6  31) 
 = 7440 Wh 

GLv‡b,  
 P = 40 W  
 t = (6  31) h 

3wU evwZi Rb¨ = 7440  3 = 22320 Wh 

80 W d¨v‡bi †¶‡Î,  
W3 = P  t 
 = 80  (12  31) 
 = 29760 Wh 

GLv‡b,  
 P = 80 W  
 t = (12  31) h 

†gvU e¨wqZ kw³, 
W = W1 + W2 + W3 = (9300 + 22320 + 29760) Wh 
ev, W = 61380 Wh 

  W = 61.38 kWh 
cÖwZ BDwbU we ỳ̈ ‡Zi g–j¨ 5.30 UvKv n‡j,  
†gvU wej = (61.38  5.3) = 325.31 UvKv 
AZGe wiwgi cwievi 325.31 UvKv we`ÿ r wej cÖvß n‡j we‡ji 
mwVKZv i‡q‡Q| 

 cÖkœ  08  1wU UªvÝdg©v‡ii gyL¨ KzÊjxi †fv‡ëR 600V Ges 
Zwor cÖevn 2A| †MŠY KzÊjxi cvKmsL¨v 30 Ges cÖevn 5A| 
UªvÝdg©viwU‡K 50% Kg©̀ ¶Zvi 1wU ˆe ỳ̈ wZK †gvUi Pvjbvi Rb¨ 
wbe©vPb Kiv n‡jv| †gvUiwU 200 kg f‡ii cvwb 98 †m‡K‡Û 30m 

D”PZvq DVv‡Z cv‡i| 
K. Zwor †gvUi Kv‡K e‡j? 1 
L. B‡jKUªb Avmw³i wfbœZvB w¯’i Zwor Drcbœ nIqvi 

g–j KviYÑ e¨vL¨v Ki| 2 
M. UªvÝdg©viwUi gyL¨ KzÊjxi cvKmsL¨v wbY©q Ki| 3 
N. DwjÐwLZ †gvUiwU Pvjv‡bvi Rb¨ UªvÝdg©viwU Dc‡hvMx 

wK bvÑ MvwYwZK we‡kÐlY K‡i gZvgZ `vI| 4 
[Aa¨vq-12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h †h Zwor hš¿ Zwor kw³‡K hvwš¿K kw³‡Z iƒcvš@wiZ K‡i 
Zv‡K Zwor †gvUi e‡j| 

i mvaviYZ cigvYy‡Z B‡jKUªb Ges †cÖvU‡bi msL¨v mgvb 
nIqvq cigvYy wb¯@woZ ev Zwor wbi‡c¶ nq| wKš‘ ỳBwU e¯‘i 

g‡a¨ cvi¯•wiK Nl©‡Yi d‡j †h e¯‘i B‡jKUªb Avmw³ †ewk †m 
e¯‘ abvÍK Avav‡b AvwnZ nq| A_©vr H e¯‘i g‡a¨ w¯’i 
Zwo‡Zi D™¢e N‡U| AZGe ejv hvq †h B‡jKUªb Avmw³i 
wfbœZvB w¯’i Zwor Drcbœ nIqvi KviY| 

j DÏxcK n‡Z, gyL¨ KzÊjxi Zwor cÖevn, Ip = 2A 

  †MŠY KzÊjxi cvKmsL¨v, ns = 40 

  Zwor cÖevn, Is = 5A 

  gyL¨ KzÊjxi cvKmsL¨v, np = ? 

Avgiv Rvwb, 

 np
ns

 = 
Is
Ip

  

 ev, npIp = nsIs 

 ev, np = 
nsIs
Ip

 = 
30  5A

2A  

  np = 75 
myZivs †MŠY KzÊjxi cvKmsL¨v 75. 

k DÏxcK Abymv‡i, cvwbi fi, m = 200 kg 

 D”PZv, h = 30m 

 mgq, t = 98s 

AwfKl©R Z¡iY, g = 9.8 ms–2 

Kg©̀ ¶Zv,  = 50% 

†gvU‡ii Kvh©Ki ¶gZv, P = ? 

 †gvU‡ii cÖ̀ Ë ¶gZv, P = ? 

Avgiv Rvwb, 

P = 
mgh

t  = 
200 kg  9.8 ms–2  30m

98s  

 P = 600W 

Avevi, 

    = 
P
P  100% 

ev, P = 
P
  100% = 

600W
50%   100% 

 P = 1200W 

UªvÝdg©v‡ii BbcyU ¶gZv, Pp = VpIp = 600V  2A = 1200W 

UªvÝdg©v‡ii ¶gZv aª“e _v‡K e‡j AvDUcyU ¶gZv, 
  Ps = 1200W 
†h‡nZz UªvÝdg©v‡ii AvDUcyU ¶gZv Ges †gvU‡ii cÖ̀ Ë ¶gZv 

mgvb †m‡nZz †gvUiwU Pvjv‡bvi Rb¨ UªvÝdg©viwU Dc‡hvMx|  
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  g‡Wj †U÷- 03  

eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj
 cÖkœ  01  GKwU úvBW K¨vwjcv‡m©i cÖavb †¯‹‡ji ¶z`ªZg 1 N‡i 
gvb 1mm Ges cÖavb †¯‹‡ji 19 N‡ii mgvb fvwb©qvi †¯‹‡ji 20 
Ni| D³ †¯‹j Øviv eM©vKvi GKwU e¯‘i ˆ`N©̈  cwigvc K‡i 
1.875cm cvIqv †Mj| g–j †¯‹‡ji cvV 18mm Ges cwigv‡c Î“wU 5%| 

K. ¯ŒzM‡Ri wcP Kv‡K e‡j? 1 

L. s = ut + 
1
2 at2 mgxKiYwUi h_v_©Zv hvPvB Ki| 2 

M. DÏxc‡Ki hš¿wUi fvwb©qvi mgcvZb wbY©q Ki| 3 
N. eM©vKvi e¯‘wUi †¶Îdj wbY©‡q KZ kZvsk Î“wU n‡Z 

cv‡i? MvwYwZKfv‡e we‡kÐlY Ki| 4 
[Aa¨vq-1 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 
h ¯Œz M‡Ri e„ËvKvi †¯‹jwU m¤•–Y© GKevi Nyiv‡j GwU ˆiwLK 
†¯‹j eivei †h ˆ`N©̈  AwZµg K‡i Zv‡K ¯Œz-Gi wcP e‡j| 

i gvÎv mgxKi‡Yi mvnv‡h¨ †h‡Kv‡bv mgxKi‡Yi h_v_©Zv hvPvB 
Kiv hvq|  

s = ut + 
1
2 at2 mgxKi‡Yi †¶‡Î, 

evgc¶ = s = miY = L [mi‡Yi gvÎv = L] 

Wvbc¶ = ut + 
1
2 at2 

 = †eM  mgq + 
1
2  Z¡iY  (mgq)2 

 = 
miY
mgq   mgq + 12  

†eM
mgq  (mgq)2 

 = miY + 12  
miY

(mgq)2  (mgq)2 

 = miY + miY [gvÎv mgxKiY aª“eK ev` w`‡q]  
 = 2 miY = miY = L 

 evgc¶ = Wvbc¶ 

A_©vr s = ut + 
1
2 at2 mgxKiYwU h_v_©| 

j Avgiv Rvwb, 
 L = M + V  VC 
ev, V  VC = L  M 

ev, V = 
L  M

VC   

ev, V = 
1.875  1.8

5  103   

 V = 15 
 fvwb©qvi mgvcvZb 15| (Ans.) 

GLv‡b, 
cÖavb †¯‹j cvV,  

M = 18 mm = 1.8 cm 
cwigvcK…Z ˆ`N©̈ , L = 1.875 cm 

fvwb©qvi aª“eK, VC = 1  
19
20 mm 

 = 0.05 mm 
 = 5  103 cm 
fvwb©qvi mgcvZb, V = ? 

k DÏxcK n‡Z, 
eM©vKvi e¯‘i ˆ`N©̈ , a = 1.875 cm 
ˆ`N©̈  cwigv‡c 5% Î“wU n‡j, P‚ovš@ Î“wU,  
a = 1.875  0.05 = 0.09375 cm 
 eM©vKvi e¯‘i ˆ`N©̈ , a = (1.875  0.09375) cm 
GLb, eM©vKvi e¯‘i cÖK…Z †¶Îdj, A = a2 
    = (1.875)2 
    = 3.5156 cm2 

eM©vKvi e¯‘wUi m‡e©v”P †¶Îdj, 
Amax = (a + 0.09375)2 = (1.875 + 0.09375)2 = 3.876 cm2 

Avevi eM©vKvi e¯‘wUi me©wbæ †¶Îdj,  
Amin = (a  0.09375)2 
 = (1.875  0.09375)2 
 = 3.173 cm2 
GLb, m‡e©v”P †¶Îd‡ji Rb¨ P‚ovš@ Î“wU  
A = |Amax  A| 
 = |3.876  3.5156| 
 = 0.3604 cm2 
Avevi me©wbæ †¶Îd‡ji Rb¨ P‚ovš@ Î“wU  
A = |Amin  A| 
 = |3.173  3.5156| 
 = 0.3426 cm2 

m‡e©v”P gvb we‡ePbvq P‚ovš@ Î“wU A = 0.3604 cm2 

 †¶Îdj cwigv‡c Av‡cw¶K Î“wU = 
A
A   

   = 
0.3604
3.5156 = 0.1025 

 kZKiv Av‡cw¶K Î“wU = 0.1025  100% = 10.25% 
AZGe, eM©vKvi e¯‘wUi †¶Îdj wbY©‡q 10.25% Î“wU n‡Z cv‡i|  

 cÖkœ  02  GKwU e› ỳK †_‡K 40 ms–1 †e‡M †Qvov Mywj 50 m –̀‡i 
Aew¯’Z GKwU Z³vi g‡a¨ cÖ‡ek Kivi 0.01 sec ci †_‡g hvq| 
Z³vwU GKwU gvwUi †`Iqv‡ji Mv‡q jvMv‡bv wQj| Z³vi cyi“Z¡ 21 cm| 

K. Zvr¶wYK ª̀“wZ Kv‡K e‡j? 1 
L. MwZkxj e¯‘i AwZµvš@ –̀iZ¡ KLbI k–b¨ nq bv 

wKš‘ miY k–b¨ n‡Z cv‡iÑe¨vL¨v Ki| 2 
M. e›`y‡Ki MywjwU KZ mgq ci Z³vwU‡K AvNvZ Ki‡e? 3 
N. gvwUi †`IqvjwU DwjÐwLZ Mywj Øviv ¶wZMȪ @ n‡e wK 

bvÑ DË‡ii mc‡¶ hyw³ Dc¯’vcb Ki| 4 
[Aa¨vq-2 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h †Kv‡bv MwZkxj e¯‘i †Kv‡bv GKwU we‡kl gyn–‡Z©i `ª“wZ‡K 
e¯‘wUi Zvr¶wYK ª̀“wZ e‡j| 
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i –̀iZ¡ †¯‹jvi ivwk Ges miY †f±i ivwk| †Kv‡bv e¯‘i Avw` 
Ae¯’vb n‡Z †kl Ae¯’v‡bi ga¨eZ©x †gvU AwZµvš@ c‡_i ˆ`N©̈  
n‡jv –̀iZ¡| GwU MwZc‡_i Dci wbf©i K‡i| Ab¨w`‡K wbw ©̀ó 
w`‡K †Kv‡bv e¯‘i mij‰iwLK –̀iZ¡ n‡jv miY| GwU MwZc‡_i 
Dci wbf©i K‡i bv| d‡j e„ËvKvi c‡_ Pjgvb †Kv‡bv e¯‘ m¤•–Y© 
c_ Ny‡i c–‡e©i Ae¯’v‡b wd‡i G‡j e¯‘wUi †Kv‡bv miY nq bv| 
G‡¶‡Î e„ËvKvi c‡_i cwiwa eivei ˆ`N©̈  n‡jv e¯‘wUi –̀iZ¡| 
ZvB MwZkxj e¯‘i AwZµvš@ –̀iZ¡ KLbI k–b¨ nq bv wKš‘ miY 
k–b¨ n‡Z cv‡i| 

j e› ỳK †_‡K †ei nIqv MywjwU mg‡e‡M hvq Ges Z³v‡K AvNvZ K‡i| 
Avgiv Rvwb, 
 s = vt 

ev, t = 
50
40 = 1.25 s 

DÏxcK n‡Z cvB, 
Avw`‡eM, u = 40 ms–1 

`–iZ¡, s = 50 m 
mgq, t = ? 

AZGe, e›`y‡Ki MywjwU 1.25 s ci Z³vwU‡K AvNvZ Ki‡e| 

k DÏxc‡K DwjÐwLZ Z³vwU gvwUi †`Iqv‡ji mv‡_ jvMv‡bv 
_vKvq Z³vwUi cyi“Z¡ 21 cm †f` Ki‡Z cvi‡j †`IqvjwU e›`y‡Ki 
Mywj‡Z ¶wZMȪ @ n‡e| 
awi Mywj‡Z 0.01 s G Z³vi †fZi s m –̀iZ¡ †f` K‡i †_‡g hvq|  

DÏxcK n‡Z cvB, 
Avw`‡eM, u = 40 ms–1 
†kl‡eM, v = 0 
mgq, t = 0.01 s 

AwZµvš@ –̀iZ¡, s = ? 
Avgiv Rvwb, 

 s = ( )u + v
2  t = ( )40 + 0

2   0.01 = 0.2 m = 20 cm < 210 m 

†`Lv hv‡”Q MywjwU Z³vi †fZi 20 cm †h‡q †_‡g hvq| A_©vr 
MywjwU Z³vi cyi“‡Z¡i mgvb 21 cm `–iZ¡ AwZµg K‡i| myZivs 
gvwUi †`IqvjwU DwjÐwLZ Mywj Øviv ¶wZMȪ @ n‡e bv| 

 cÖkœ  03  1kW ¶gZv I 70% Kg©̀ ¶Zvwewkó GKwU †gvUi 
30m D”PZvq cvwb D‡Ëvjb Ki‡Z e¨eüZ nq| Aciw`‡K 2kW 
¶gZvwewkó GKwU †gvUi 2 wgwb‡U 1000kg f‡ii cvwb 10m 
D”PZvq DVv‡Z m¶g| 

K. MwZkw³ Kv‡K e‡j? 1 
L. GKwU ˆe ỳ̈ wZK cvIqvi †÷k‡bi ¶gZv 200MW 

ej‡Z Kx †evSvq? e¨vL¨v Ki| 2 
M. cÖ_g †gvUiwU 5 wgwb‡U KZUzKz cvwb D‡Ëvjb Ki‡Z cv‡i? 3 
N. cvwb D‡Ëvj‡bi Kv‡R Zzwg †Kvb †gvUiwU wbe©vPb 

Ki‡e?Ñ †Zvgvi gZvgZ e¨vL¨v Ki| 4 
[Aa¨vq-4 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h †Kv‡bv MwZkxj e¯‘ Zvi MwZi Rb¨ KvR Kivi †h mvg_©̈  jvf 
K‡i Zv‡K MwZkw³ e‡j| 

i GKwU ˆe ỳ̈ wZK cvIqvi †÷k‡bi ¶gZv 200 MW ej‡Z 
eySvq, H cvIqvi †÷kb †_‡K cÖwZ †m‡K‡Û 200 MJ ev 2  108J 
cwigvY Zworkw³ mieivn Ki‡Z cv‡i| 

j Avgiv Rvwb, 

     1 = 
P1
P1

 

 ev, P1 = 1P1 

 ev, mgh1
t1

 = 1P1 

 ev, m = 
1P1t1

gh1
 

 = 
0.7  1000  300

9.8  30  

DÏxcK n‡Z cvB, 
cÖ_g †gvU‡ii †¶‡Î 
cÖ`Ë ¶gZv, P1 = 1kW = 1000 W 

D”PZv, h1 = 30 m 
mgq, t1 = 5 min = (5  60) s = 30 s 

Kg©¶gZv, 1 = 70% = 
70

100 = 0.7 

AwfKl©R Z¡iY, g = 9.8 ms–2 
  m = 714.28 kg 
AZGe, cÖ_g †gvUiwU 6 wgwb‡U 714.28 kg cvwb D‡Ëvjb Ki‡Z cv‡i| 

k Avgiv Rvwb, 

 2 = 
P2
P2

 

     = 
mgh2
P2t2

 

     = 
1000  9.8  10

2000  120  

 ev, 2 = 0.41 

  2 = 41% 

DÏxcK n‡Z cvB, 
cÖ_g †gvU‡ii Kg©̀ ¶Zv, 1 = 70% 
wØZxq †gvU‡ii †¶‡Î, cÖ̀ Ë ¶gZv, 
P2 = 2kW = (2  1000)W = 2000 W 
mgq, t2 = 2 min = (2  60)s = 120 s 
cvwbi fi, m = 1000 kg 

D”PZv, h2 = 10 m 
AwfKl©R Z¡iY, g = 9.8 ms–2 

A_©vr 1 > 2 
myZivs cÖ_g †gvUiwU Øviv kw³i AcPq Kg n‡e| ZvB cvwb 
D‡Ëvj‡bi Kv‡R cÖ_g †gvUiwU wbe©vPb Ki‡e| 

 cÖkœ  04   
 

ZvcgvÎv e„w× 
T1 = 20C T2 = 50C 

25.007 cm 

25 cm 

 
wPÎ-1 

 

ZvcgvÎv e„w× 

eid –5 C cvwb 70 C  
wPÎ-2 

cvwbi Av‡cw¶K Zvc 4200 J kg–1K–1 

eid Mj‡bi Av‡cw¶K myßZvc 334 kJ/kg.  
K. Zvc aviY ¶gZv Kv‡K e‡j? 1 
L. evqexq c`v‡_©i †ejvq AvcvZ Ges cÖK…Z cÖmvi‡Yi 

g‡a¨ cv_©K¨ †bB †Kb? e¨vL¨v Ki| 2 
M. `ÊwUi ˆ`N©̈  cÖmviY mnM wbY©q Ki| 3 
N. wPÎ-2 Gi Av‡jv‡K ZvcgvÎv ebvg mgq †jLwPÎ 

A¼b K‡i Gi wewfbœ As‡ki e¨vL¨v `vI| 4 
[Aa¨vq-5 Gi Av‡jv‡K] 
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4bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘i ZvcgvÎv 1K e„w× Ki‡Z †h cwigvY Zvckw³ 
cÖ‡qvM Ki‡Z nq, Zv‡K H e¯‘i Zvc aviY ¶gZv e‡j| 

i Zi‡ji b¨vq evqexq c`v_©‡K †Kv‡bv bv †Kv‡bv cv‡Î †i‡L Zvc 
w`‡Z nq| wKš‘ ZvcgvÎvi GB cwieZ©‡bi Rb¨ evqexq c`v‡_©i 
cÖmviY, cv‡Îi cÖmvi‡Yi †P‡q A‡bK †ewk nIqvq cv‡Îi 
cÖmviY‡K D‡c¶v Kiv hvq| d‡j evqexq c`v‡_©i †¶‡Î cÖK…Z I 
AvcvZ cÖmvi‡Yi g‡a¨ †Zgb †Kv‡bv cv_©K¨ _v‡K bv| 

j GLv‡b, 
`ÊwUi Avw` ˆ`N©̈ , L1 = 25 cm 

`ÊwUi †kl ˆ`N©̈ , L2 = 25.007 cm 
ˆ`N©̈  e„w×, L2 – L1 = (25.007 – 25) cm = 0.007 cm 

Avw` ZvcgvÎv, T1 = 20C 
†kl ZvcgvÎv, T2 = 50C 
ZvcgvÎv e„w×, T2 – T1 = 50 – 20C 
 = 30C = 30 K 
ˆ`N©̈  cÖmviY mnM,  = ? 

Avgiv Rvwb,  = 
(L2 – L1)

L1(T2 – T1)
  

 = 
0.007

25  30  

    = 9.33  10–6K–1 (Ans.) 

k wPÎ-2 Gi Av‡jv‡K ZvcgvÎv ebvg mgq †jLwPÎwU n‡e wbæiƒc : 
 70 

0 Zv
cg

vÎ
v (
C

) 

B 
C 

D 

A 
– 5 

mgq    
†jLwPÎwU‡Z 3 wU Ask i‡q‡Q| 
(i) A †_‡K B : GB As‡k – 5C ZvcgvÎvi eid 0C ZvcgvÎvi 
ei‡d cwiYZ n‡e| GRb¨ M„nxZ Zvc, 
Q1 = ms1 (T2 – T1) J ei‡di fi = m kg 

ei‡di Av‡cw¶K Zvc  = sI  Jkg–1 K–1 
ZvcgvÎvi cwieZ©b, T2 – T1 
 = {0 – (–5)C} 
 = 5 K 

(ii) B †_‡K C : GB As‡k eid M‡j cvwb‡Z cwiYZ n‡e| 
GB 0C ZvcgvÎv n‡jv ¯̂vfvweK evqyPv‡c ei‡di Mjbv¼| GB 
mg‡q cÖ̀ Ë Zvc wgkÖ‡Yi ZvcgvÎv e„w× K‡i bv| GwU KwVb 
c`v‡_©i AYyMy‡jvi ga¨Kvi Avš@tAvYweK eÜb‡K wkw_j Ki‡Z 
e¨q nq| GB mgq eid Mjvi Rb¨ cÖ‡qvRbxq Zvc, 
Q2 = mlfJ GLv‡b, 

ei‡di fi = m kg 
eid Mj‡bi Av‡cw¶K myßZvc, 
 1f = 334 kJ/kg 

(iii) C †_‡K D : C Ae¯’v‡b eid M‡j cvwb‡Z cwiYZ nevi ci 
Avevi cvwbi ZvcgvÎv evo‡Z _v‡K| Gfv‡e D we›`y‡Z 70C 
ch©š@ Zvc †`Iqv n‡j cvwbi M„nxZ Zvc, 
Q3 = msw = (T2 – T1) GLv‡b, 

cvwbi fi = m kg 
cvwbi Av‡cw¶K Zvc,  
sw = 4200 Jkg–1 K–1 
ZvcgvÎvi cwieZ©b,  
T2 – T1 = (70 – 0)C = 70 K 

Gfv‡eB †jLwPÎwUi wewfbœ As‡k ZvcgvÎv cwieZ©‡bi mv‡_ mv‡_ 
c`v_©wU (eid/cvwb) †fŠZ Ae¯’viI cwieZ©b NU‡Z _v‡K| 

 cÖkœ  05  `„k¨Kí-1 : GKwU mij †`vjK, P Gi myZvi ˆ`N©̈  99 
cm| †`vjKwU‡K 9.8 ms–2 AwfKl©R Z¡iY m¤•bœ ¯’v‡b `yj‡Z †`Iqv n‡jv| 

 `„k¨Kí-2 : †Kv‡bv gva¨‡g mÂvwjZ ỳwU Drm KZ…©K m„ó 
Zi½ wb‡P Av‡jvKcvZ Kiv n‡jv : 

 8 cm 8 cm 

 
  wPÎ-A      wPÎ-B 

K. k‡ãi Zx¶œZv Kv‡K e‡j? 1 
L. mKj cÖwZdwjZ k‡ãi cÖwZaŸwb †kvbv hvq bv †Kb? 2 
M. `„k¨Kí-1 Gi P Gi †`vjbKvj wbY©q Ki| 3 
N. „̀k¨Kí-2 Gi wPÎ A I B Gi ch©vqKv‡ji Zzjbv Ki| 4 

[Aa¨vq-7 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h myihy³ k‡ãi †h ˆewkó¨ w`‡q GKB cÖve‡j¨i Lv‡`i myi Ges 
Pov my‡ii g‡a¨ cv_©K¨ eySv hvq Zv‡K Zx¶œZv e‡j| 

i cÖwZaŸwb †kvbvi Rb¨ k‡ãi cÖwZdjb n‡Z nq| GQvovI 
cÖwZaŸwb †kvbvi Rb¨ Drm I cÖwZdj‡bi –̀iZ¡ Ggb nIqv `iKvi 
hv‡Z k‡ãi †mB –̀iZ¡ AwZµg Ki‡Z 0.1s Gi †ewk mgq jv‡M| 
ZvB ejv hvq, kyay cÖwZdjb n‡jB mKj †¶‡Î cÖwZaŸwb †kvbv hvq bv| 

j †`Iqv Av‡Q, myZivs ˆ`N©̈ , L = 99 cm = 0.99 m 
AwfKl©R Z¡iY, g = 9.8 ms-2  

Avgiv Rvwb, †`vjbKvj, T = 2 
L
g = 2  3.1416 

0.99
9.8  

 = 0.997 s. (Ans.) 

k wPÎ A n‡Z  
ch©vqKvj, 2A = 8cm 

 ev, A = 
8
2 cm 

  A = 4 cm 
Avgiv Rvwb, v = fA  

 ev, v = 
1

TA
.A  [ f = 

1
T] 

 ev, TA = 
1
v A 

  TA  A  [GKB gva¨‡g v aª“eK] 
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Avevi, B wP‡Î, ch©vqKvj, B = 8cm 
 †h‡nZz, A < B 
  TA < TB 
myZivs A Gi Zzjbvq B Zi‡½i ch©vqKvj †ewk| 

 cÖkœ  06   

 
 wPÎ-1 wPÎ-2 

K. Av‡jvi cÖwZdjb Kv‡K e‡j? 1 
L. `uv‡Zi wPwKrmvq wPwKrmKMY AeZj `c©Y e¨envi 

K‡i †Kb? e¨vL¨v Ki| 2 
M. wPÎ-1 G e¯‘i –̀iZ¡ wbY©q Ki| 3 
N. OA j¶¨e¯‘i cÖwZwe‡¤^i ˆewkó¨ iwk¥wPÎ Gu‡K e¨vL¨v Ki| 4  

[Aa¨vq-8 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 
h Av‡jvKiwk¥ hLb GK gva¨g w`‡q Pj‡Z Pj‡Z Ab¨ GK 
gva¨‡gi †Kv‡bv Z‡j AvcwZZ nq ZLb ỳB gva¨‡gi we‡f`Zj 
n‡Z wKQy cwigvY Av‡jv Avevi cÖ_g gva¨‡g wd‡i Av‡m| G 
NUbv‡K Av‡jvi cÖwZdjb e‡j|  

i `š@ wPwKrmKMY ùvZ cix¶vi mgq AeZj `c©Y‡K `uv‡Zi 
Lye wbK‡U a‡ib hv‡Z `c©‡Y ùv‡Zi GKwU Aev¯@e Ges weewa©Z 
cÖwZwe¤̂ MwVZ nq| GB weewa©Z cÖwZwe‡¤̂i Kvi‡Y †Kv_vq ùv‡Zi 
mgm¨v Zv fv‡jvfv‡e †evSv hvq| GRb¨ `š@ wPwKrmKMY `uvZ 
cix¶vi Rb¨ AeZj `c©Y e¨envi K‡ib|  

j Avgiv Rvwb, 

 1
v + 

1
u = 

1
  

ev, 1
u = 

1
  

1
v  

ev, 1
u = 

1
18  

1
(6)  

ev, 1
u = 

1
18 + 

1
6  

ev, 1
u = 

2
9  

ev, u = 
9
2  

 u = 4.5 cm (Ans.) 

GLv‡b, 
eµZvi e¨vmva©, r = 36 cm 
cÖwZwe‡¤̂i `–iZ¡, v =  6 cm 

†dvKvm –̀iZ¡, f = 
r
2 = 

36
2  =18 cm 

e¯‘i –̀iZ¡, u = ? 

k wPÎ-2 Gi iwk¥ wPÎ n‡e wbæiƒc : 
 B 

A 

O 
2f f M f 

O 

2f 

A  
A †_‡K GKwU cÖavb A‡¶i mgvš@ivj Av‡jvK iwk¥ AB cÖwZmwiZ 
n‡q cÖavb †dvKvm w`‡q BA c‡_ P‡j hv‡e| A †_‡K Av‡iKwU 
Av‡jvKiwk¥ Av‡jvK †K›`ª M n‡q cÖwZmwiZ n‡q MA c‡_ P‡j 
hv‡e| iwk¥Øq A we› ỳ‡Z wgwjZ n‡e| AO  OO AuvwK| Zvn‡j 
O n‡e O we›`yi cÖwZwe¤̂| AO-B n‡”Q AO j¶¨e¯‘i cÖwZwe¤̂| 
cÖwZwe¤̂wU †j‡Ýi †cQ‡b 2f –̀i‡Z¡ MwVZ n‡q‡Q| 
cÖwZwe¤̂wUi ˆewkó¨ : ev¯@e, D‡ëv I AvKv‡i j¶¨e¯‘i mgvb| 

 cÖkœ  07   

 
K. Zwo”PvjK kw³ Kv‡K e‡j? 1 
L. wdjv‡g›U evj¦ e¨env‡i we ỳ̈ r kw³i AcPq nq †Kb? 

e¨vL¨v Ki| 2 
M. DÏxc‡Ki ZviwUi ˆ`N©̈  wZbMyY Kiv n‡j Ges 

cȪ ’‡”Q‡`i †¶Îdj A‡a©K Kiv n‡j cwiewZ©Z †iv‡ai 
gvb KZ n‡e? 3 

N. DÏxc‡Ki A¨vwgUviwU mwVK cvV w`‡”Q wK bv? 
MvwYwZKfv‡e we‡kÐlY Ki| 4 

[Aa¨vq-11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h †Kv‡bv Zwor †Kvl GKK abvZ¥K Avavb‡K eZ©bxi GK we›`y 
†_‡K †Kvlmn m¤•–Y© eZ©bx Nywi‡q Avevi H we›`y‡Z Avb‡Z †h 
cwigvY KvR m¤•bœ K‡i ev Zworkw³ e¨q K‡i, Zv‡K H †Kv‡li 
Zwo”PvjK kw³ ev e.m.f (electromotive force) e‡j| 

i wdjv‡g›U w`‡q ˆZwi evj¦My‡jv w`‡q Av‡jv ˆZwi Kivi Rb¨ 
wdjv‡g›U‡K DËß Ki‡Z nq, GLv‡b we ỳ̈ r kw³i eo Ask Zvc 
wn‡m‡e LiP n‡q hvq e‡j we`ÿ r kw³i AcPq nq| 

j Avgiv Rvwb, R = 
ρL
A  

 ev, R  
L
A 

 ev, R  
3
1
2

 

 ev, R  6 
 †iva 6 MyY n‡e| 
 cwiewZ©Z †iva = 5  6 = 30  (Ans.) 

k †`Iqv Av‡Q, Zwo”PvjK kw³, E = 12 V 
 †iva, R1 = 3  
 †iva, R2 = 6  
 †iva, R3 = 1  

 

A 

E = 12V 

R1 = 3 2.67 A 

R3 = 1 

R2 = 6 

+  
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GLv‡b R1I R2 mgvš@iv‡j hy³ Av‡Q, 

 
1
Rp

 = 
1
R1

 + 
1
R2

 

ev, 1
Rp

 = 
1
3 + 

1
6 

ev, 1
Rp

 = 
2 +1

6    

ev, 1
Rp

 = 
3
6 

ev, RP =  
3
6 = 2  

Avevi RP I R3 †kÖwY‡Z hy³, 
 Rs = RP + R3 
 = 2 + 1 
 = 3   

GLb, I = 
E
Rs

 = 
12v
3  = 4A 

GLb, 3 I 6 Gi `yB cÖv‡š@i wefe cv_©K¨ 
 v1 = v2 = I RP 
 = 4A  2 
 = 8A 
GLb, R1 = 3 G cÖevwnZ Zwor 
 V1 = I1R1 

 ev, V1
R1

 = I1 

 ev, 83 = I1 

 ev, I1 = 2.67 A 
 A¨vwgUv‡ii cvV = 2.67 A. 
 myZivs A¨vwgUviwU mwVK cvV w`‡”Q| 

 cÖkœ  08  GKwU UªvÝdg©v‡ii gyL¨ I †MŠY KzÊjxi cvKmsL¨v 
h_vµ‡g 50 Ges 125| gyL¨ KzÊjxi †fv‡ëR I cÖevn h_vµ‡g 220V 
Ges 10A| 

K. Zwor †PŠ¤̂K Av‡ek Kv‡K e‡j? 1 
L. UªvÝdg©vi kyaygvÎ ch©ve„Ë cÖevn cwieZ©b K‡i †Kb? 2 
M. DÏxc‡Ki †MŠY KzÊjxi †iva wbY©q Ki| 3 
N. UªvÝdg©viwUi †MŠY KzÊjxi †fv‡ëR hZMyY e„w× cvq 

†MŠY KzÊjxi cÖevn ZZMyY n«vm cvqÑ MvwYwZKfv‡e 
we‡kÐlY Ki|  4  

[Aa¨vq-12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h GKwU MwZkxj Pz¤̂K ev Zworevnx eZ©bxi mvnv‡h¨ A_ev GKwU 
w¯’i Zworevnx eZ©bxi Zwor cÖev‡ni cwigvY Kg †ewk K‡i Ab¨ 
GKwU mse× eZ©bx‡Z ¶Y¯’vqx Zwo”PvjK ej I Zwor cÖevn 
Drcbœ nIqvi c×wZ‡K Zwor †PŠ¤̂K Av‡ek e‡j| 

i UªvÝdg©vi Zwor †PŠ¤̂K Av‡e‡ki Dci wfwË K‡i ˆZwi| 
cÖvBgvwi KzÊjx‡Z Zwor cÖevwnZ n‡j KzÊjxi Pvicv‡k †PŠ¤̂K‡¶Î 
m„wó nq Ges †PŠ¤̂K ej‡iLvMy‡jv/d¬v· †m‡KÛvwi KzÊjxi ga¨ 
w`‡q AwZµg K‡i|  

GLb cÖvBgvwi KzÊjx‡Z wWwm †fv‡ëR ev Kv‡i‡›Ui `i“b †h 
†PŠ¤̂K‡¶Î m„wó n‡e Zvi gvb mg‡qi mv‡_ mv‡_ cwiewZ©Z n‡e 
bv| GB †PŠ¤̂K d¬v· †m‡KÛvwi KzÊjx w`‡q AwZµg Ki‡jI Zv‡Z 
†Kv‡bv Avweó Zwo”PvjK kw³ (EMF) cvIqv hv‡e| KviY 
†m‡KÛvwi‡Z ZworcÖevn m„wói Rb¨ cwieZ©bkxj (time-varying) 
†PŠ¤̂K‡¶Î jvM‡e Ges cwieZ©bkxj †PŠ¤̂K‡¶Î m„wói Rb¨ 
cÖvBgvwi‡Z ch©ve„Ë cÖevn cÖ‡qvM Ki‡Z n‡e|  
A_©vr UªvÝdg©vi kyay ch©ve„Ë cÖevn‡K iƒcvš@i Ki‡Z cv‡i, wWwm 
cÖevn‡K bq|  

j †MŠY KzÊjxi †fv‡ëR VS n‡j, 
Avgiv Rvwb, 

 
VP
VS

 = 
np
ns

  

ev,  VS = 
ns
np

  VP 

ev,  VS = 
125
50   220 = 550 V  

GLv‡b,  
†`Iqv Av‡Q, 
gyL¨ KzÊjxi cvKmsL¨v, np = 50 
†MŠY KzÊjxi cvKmsL¨v, ns = 125 
gyL¨ KzÊjxi †fv‡ëR, VP = 220 V 
gyL¨ KzÊjxi cÖevn, IP = 10A 
†MŠY KzÊjxi †iva, RS = ? 

†MŠY KzÊjxi Kv‡i›U IS n‡j IS
IP

 = 
np
ns

  IP = 
50

125  10 = 4A 

GLb †MŠY KzÊjx‡Z In‡gi m–Î cÖ‡qvM Kwi,  
 VS = IS RS 

ev, RS = 
VS
IS

 = 
550

4  = 137.5 

 †MŠY KzÛjxi †iva = 137.5 (Ans.) 

k †MŠY KzÊjxi †fv‡ëR, VS n‡j, 
Avgiv Rvwb, 

 VP
VS

 = 
np
ns

  

ev, VS = 
ns
np

  VP 

ev, VS = 
125
50   VP 

DÏxcK n‡Z cvB, 
UªvÝdg©v‡ii gyL¨ KzÊjxi †fv‡ëR,  
VP = 220 V 
gyL¨ KzÊjxi cÖevn, IP = 10A 
gyL¨ KzÊjxi cvKmsL¨v, np = 50 
†MŠY KzÊjxi cvKmsL¨v, ns = 125 

ev, Vs = 2.5 VP 
†MŠY KzÊjxi †fv‡ëR = 2.5  gyL¨ KzÊjxi †fv‡ëR  
†MŠY KzÊjxi cÖevn I n‡jÑ 

 IS
IP

 = 
np
ns

  

ev, IS = 
np
ns

  IP  

ev, IS = 
50

125  IP  

ev, IS = 
IP

2.5  

 †MŠY KzÊjxi cÖevn = 
gyL¨ KzÊjxi cÖevn

2.5   

myZivs ejv hvq †MŠY KzÊjxi †fv‡ëR gyL¨ KzÊjxi †fv‡ë‡Ri 2.5 
MyY n‡q‡Q Ges †MŠY KzÊjxi Kv‡i›U gyL¨ KzÊjxi Kv‡i‡›U 2.5 
fvM n‡q †M‡Q|  
A_©vr UªvÝdg©viwUi †MŠY KzÊjxi †fv‡ëR hZMyY e„w× cvq †MŠY 
KzÊjxi cÖevn ZZMyY n«vm cvq|  
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  g‡Wj †U÷- 04  

eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj
 cÖkœ  01  wb‡Pi wPÎ ỳwU j¶ Ki Ges cÖkœMy‡jvi DËi `vI : 

     

 6.55 cm 

6.55 cm 

6.55 cm      

 

r = 2.5  cm 
 

 wPÎ 1 : Nbe¯‘ wPÎ 2 : wb‡iU ej 
K. fvwb©qvi aª“eK Kv‡K e‡j? 1 
L. úvBW K¨vwjcv‡m© fvwb©qvi †¯‹j †Kb e¨envi Kiv nq? 2 
M. DÏxc‡Ki wb‡iU ejwU‡K Nbe¯‘wUi †fZi cÖweó 

Kiv‡bv n‡j Nbe¯‘i †fZ‡ii Lvwj As‡ki AvqZb 
KZ n‡e? 3 

N. DÏxc‡Ki Dfq wP‡Îi e¯‘My‡jv‡K wgUvi †¯‹‡ji 
mvnv‡h¨ cwigvc Kiv hv‡e wK bv hyw³mnKv‡i e¨vL¨v Ki| 4 

[Aa¨vq-1 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h cÖavb †¯‹‡ji ¶z ª̀Zg GK fv‡Mi †P‡q fvwb©qvi †¯‹‡ji GK 
fvM hZUzKz †QvU †mB cwigvY‡K fvwb©qvi aª“eK e‡j| 

i wgUvi †¯‹‡ji mvnv‡h¨ mvaviYZ wgwjwgUvi ch©š@ ˆ`N©̈  
cwigvc Kiv hvq| G †¯‹j e¨envi K‡i wgwjwgUv‡ii fMœvsk 
†hgbÑ 0.2 wgwjwgUvi, 0.8 wgwjwgUvi BZ¨vw` gvcv hvq bv| GRb¨ 
g–j †¯‹‡ji ¶z`ªZg fv‡Mi fMœvs‡ki wbf©yj cwigv‡ci Rb¨ úvBW 
K¨vwjcvm© h‡š¿ g–j †¯‹‡ji cv‡k fvwb©qvi †¯‹j bvgK GKwU †QvU 
†¯‹j e¨envi Kiv nq| GwU wgUvi †¯‹‡ji mv‡_ e¨envi K‡i 
wgwjwgUv‡ii fMœvsk m–²fv‡e wbY©q Kiv hvq| ZvB úvBW 
K¨vwjcv‡m© fvwb©qvi †¯‹j e¨envi Kiv nq| 

j DÏxc‡Ki wPÎ n‡Z cvB, 
Nbe¯‘i cÖ‡Z¨K evûi ˆ`N©̈ , a = 6.55 cm 
wb‡iU e‡ji e¨vmva©, r = 2.5 cm 
Avgiv Rvwb, 
Nbe¯‘i AvqZb = (a)3 = (6.55)3 = 281.01 cm3 

Avevi, wb‡iU e‡ji AvqZb = 
4
3 r3 

  = 
4
3  3.1416  (2.5)3  

  = 65.45 cm3 
 Nbe¯‘i †fZ‡ii Lvwj As‡ki AvqZb = (281.01  65.45) cm3 
  = 215.56 cm3 
AZGe, Nbe¯‘i †fZ‡ii Lvwj As‡ki AvqZb 215.56 cm3 n‡e| 

k DÏxc‡Ki Dfq wP‡Îi e¯‘ ỳwU n‡jv Nbe¯‘ I wb‡iU ej| 
wgUvi †¯‹‡ji mvnv‡h¨ e¯‘ ỳwU cwigv‡ci Dc‡hvwMZv wb‡P 
hyw³mnKv‡i e¨vL¨v Kiv n‡jvÑ 

wgUvi †¯‹‡j mvnv‡h¨ †Kv‡bv e¯‘i ˆ`N©̈  wgwjwgUvi GKK ch©š@ 
cwigvc Kiv hvq| G †¯‹jwU mylg †Kv‡bv e¯‘i ˆ`N©̈  cwigv‡c 
e¨envi Kiv nq| GwU mvaviYZ `ÊvKvi ev mgZj j¤̂vK…wZi 
e¯‘i †¶‡Î cwigvcK hš¿ wn‡m‡e cÖ‡qvRb nq| DÏxc‡Ki 
Nbe¯‘i cÖ‡Z¨K evûi ˆ`N©̈  cwigv‡c G hš¿wU e¨envi Kiv nq| 
G‡¶‡Î Nbe¯‘i GK cÖvš@ wgUvi †¯‹‡ji k–b¨ `v‡M ev †Kv‡bv 
myweavRbK `v‡M ¯’vcb Ki‡Z nq| e¯‘wUi Aci cÖv‡š@ †¯‹‡ji 
†h `v‡Mi mv‡_ wg‡j hvq Zvi cvV wb‡Z nq| `yB cÖv‡š@i cv‡Vi 
cv_©K¨ Øviv Nbe¯‘wUi evûi ˆ`N©̈  cwigvc Kiv hvq| Ab¨w`‡K, 
wb‡iU ejwUi †K› ª̀ †_‡K cwiwai –̀iZ¡ ch©š@ e¨vmva© cwigv‡c 
wgUvi †¯‹jwU ¯’vcb Kiv hvq bv| ejwUi ỳB cÖv‡š@i cvV †bIqvi 
Rb¨ úvBW K¨vwjcvm© bvgK hš¿ e¨envi Kiv nq| 
myZivs Nbe¯‘i evûi ˆ`N©̈  wgUvi †¯‹‡ji mvnv‡h¨ cwigvc Kiv 
†M‡jI wb‡iU e‡ji e¨vmva© cwigvc Kiv hv‡e bv| 

 cÖkœ  02  12,000 kg f‡ii GKwU gvj †evSvB Mvwo Ges 800 kg 
f‡ii GKwU Lvwj Mvwo 800m –̀i †_‡K h_vµ‡g 12 ms–1 I 20 ms–1 
†e‡M ci¯•‡ii w`‡K GKB mij‡iLv eivei Pj‡Q| Pjvi wKQz¶Y 
ci Zv‡`i g‡a¨ msNl© n‡jv| 

K. wbDU‡bi MwZi 2q m–ÎwU †jL| 1 
L. evwji Dci w`‡q nuvUv Amyweav nq †Kb? e¨vL¨v Ki| 2 
M. KZ¶Y ci Zv‡`i g‡a¨ msNl© n‡e? 3 
N. Mvwo ỳwUi g‡a¨ †KvbwU †ewk ¶wZMȪ @ n‡e? 

MvwYwZKfv‡e e¨vL¨v Ki| 4 
[Aa¨vq-3 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h wbDU‡bi MwZi 2q m–ÎwU n‡jvÑ e¯‘i fi‡e‡Mi cwieZ©‡bi 
nvi Zvi Dci cÖhy³ e‡ji mgvbycvwZK Ges ej †hw`‡K cÖ‡qvM 
Kiv nq fi‡e‡Mi cwieZ©bI †mw`‡K N‡U|  

i Avgiv hLb gvwUi Dci w`‡q nuvwU ZLb wcQ‡bi cv Øviv gvwUi 
Dci wcQ‡bi w`‡K wZh©Kfv‡e GKwU ej cÖ‡qvM Kwi| G ej n‡jv 
wµqv ej| wbDU‡bi MwZi Z…Zxq m–Îvbyhvqx GB e‡ji wecix‡Z 
GKwU cÖwZwµqv ej m„wó nq hvi cÖfv‡e Avgiv gvwUi Dci w`‡q 
nuvU‡Z m¶g nB| wKš‘ evwji Dci wVKg‡Zv ej cÖ‡qvM Kiv hvq 
bv| d‡j cÖwZwµqv ej h_vh_fv‡e cvIqv hvq bv| ZvB evwji 
Dci w`‡q nuvUv AmyweavRbK| 
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j g‡b Kwi, t mgq ci Mvwo 

`ywUi g‡a¨ msNl© nq| 
awi, t mg‡qi gvj †evSvB 
MvwowUi AwZµvš@ –̀iZ¡ = xm 

 Lvwj MvwowUi AwZµvš@ –̀iZ¡  
 = (800 – x) m 

GLv‡b, 
gvj †evSvB Mvwoi MwZ‡eM,  
v1 = 12ms–1 
Lvwj Mvwoi MwZ‡eM,  
v2 = 20ms–1 
mgq, t = ? 

GLv‡b,  
 x = v1t 
ev, x = 12t.............................(i) 
Avevi,  
 800  – x = v2t 
ev, 800 – x = 20t ..................(ii) 
(i) I (ii) n‡Z, x + 800 – x – = 12t + 20t 
ev, 32t = 800 

ev, t = 
800
32  = 25s 

 25s ci Zv‡`i g‡a¨ msNl© n‡e| (Ans.) 

k DÏxcK n‡Z cvB, 
gvj‡evSvB Mvwoi fi, m1 = 12000 kg 
gvj‡evSvB Mvwoi Avw`‡eM, u1 = 12ms–1 

Lvwj Mvwoi fi, m2 = 800 kg 
Lvwj Mvwoi Avw`‡eM, u2 = 20ms–1 
Avgiv Rvwb, 
msN‡l©i ci gvj‡evSvB Mvwoi †eM, 

 v1 = 
(m1 – m2)u1 + 2m2u2

m1 + m2
  

 = 
(12000 – 800)  12 + 2  800  20

12000 + 800  

 v1 = 13 ms–1 
Avevi msN‡l©i ci Lvwj Mvwoi †eM,  

v2 = 
(m2 – m1) u2 + 2m1u1

m1 + m2
 

 = 
(800 – 12000)  20 + 2  12000  12

12000 + 800  

 v2 = 5ms–1 
A_©vr Lvwj MvwowU (v2 < u2) MwZi wecixZ w`‡K AMÖmi nIqvq 
†e‡Mi cwieZ©b = v2 – u2 = 5 – (–20) = 25ms–1 nq| G MvwowU 
gvj‡evSvB Mvwoi mv‡_ msNl© nIqvi ci 25ms–1 †e‡M D‡ëv w`‡K 
wQU‡K co‡e| G‡Z Lvwj MvwowU †ewk ¶wZMȪ @ n‡e| myZivs Mvwo 
`ywUi msN‡l©i d‡j Lvwj MvwowU †ewk ¶wZMȪ @ n‡e| 

 cÖkœ  03  2 kg f‡ii GKwU cv_i‡K 30 m DuPz n‡Z gy³fv‡e 
†Q‡o †`Iqv n‡jv| cv_iwU GKwU w¯•Ös Gi Dci coj| w¯•Ös Gi 
aª“eK 105 Jm2| 

K. KvR Kv‡K e‡j? 1 
L. gvwUi wb‡P †Zj, M¨vm Av‡Q wK bv Zv Kxfv‡e kbv³ 

Kiv hvq? e¨vL¨v Ki| 2 
M. w¯•ÖswU KZUzKz msKzwPZ n‡e? wbY©q Ki| 3 
N. cv_iwU †Q‡o †`Iqvi c–e©gyn–‡Z© †gvU hvwš¿K kw³ Ges 

2s ci †gvU hvwš¿Kkw³ mgvb n‡e wK bv? MvwYwZKfv‡e 
we‡kÐlY Ki| 4 

[Aa¨vq-4 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 
h †Kv‡bv e¯‘i Ici ej Ges e‡ji w`‡Ki e¯‘i AwZµvš@     
`–i‡Z¡i MyYdj‡K KvR e‡j|  

i k‡ãi cÖwZdjb ag© e¨envi K‡i gvwUi wb‡P M¨vm ev †Z‡ji 
Aw¯@Z¡ Av‡Q wK bv Zv kbv³ Kiv nq|  
gvwUi wb‡P M¨vm ev †Zj Av‡Q wK bv Zv †`Lvi Rb¨ wÎgvwÎK 
wmmwgK mv‡f© Kiv nq| GwU Kivi Rb¨ gvwUi LvwbKUv wb‡P †QvU 
we‡ùviY Kiv nq, we‡ùvi‡Yi kã gvwUi wb‡Pi wewfbœ ¯@‡i 
AvNvZ K‡i cÖwZdwjZ n‡q Dc‡i wd‡i Av‡m| wRI‡dvb bv‡g 
we‡kl GK ai‡bi wiwmfv‡i †mB cÖwZdwjZ Zi½‡K aviY Kiv 
nq| mg¯@ Z_¨ we‡kÐlY K‡i gvwUi wb‡Pi wbLyuZ wÎgvwÎK Qwe 
†ei K‡i †Kv_vq M¨vm ev †Kv_vq †Zj Av‡Q Zv kbv³ Kiv hvq| 

j gy³fv‡e coš@ cv_‡ii cÖfv‡e w¯•ÖswU x cwigvY msKzwPZ n‡j, 

mwÂZ kw³, U = 
1
2 kx2 

Ges h D”PZvq cv_‡i wefe kw³, V = mgh 
kw³i msi¶YkxjZv bxwZ Abyhvqx, 
 V = U 

ev, mgh = 
1
2 kx2 

ev, x2 = 
2 mgh

k   

ev, x = 
2 mgh

k   

ev, x = 
2  2  9.8  30

105   

ev, x = 0.1084 m 
 x = 10.84 cm (Ans.) 

k cv_iwUi †Q‡o †`Iqvi c–e© gyn–‡Z© wefe kw³,  
 V1 = mgh 
  = 2  9.8  30 
  = 588 J 

GLv‡b,  
fi, m = 2kg 
D”PZv, h = 30 m 
AwfKl©R Z¡iY, g = 9.8 ms2 

†h‡nZz 30 m D”PZv †_‡K gy³fv‡e cv_iwU‡K †Q‡o †`Iqv 
n‡q‡Q| myZivs cv_iwUi Avw`‡eM, u = 0 ms1 

AZGe 30 m D”PZvq cv_iwUi MwZkw³, T1 = 
1
2 mu2 

ev, T1 = 
1
2  2  02 

 T1 = 0J 
 cv_iwU †Q‡o †`Iqvi gyn–‡Z© †gvU hvwš¿K kw³,  
E1 = V1 + T1 
 = 588 + 0 
 = 588 J 
Avevi cv_iwU †Q‡o †`qvi 2s ci cv_iwUi †eM v n‡j,  
 v1 = u + gt 
  = 0 + 9.8  2 
  = 19.6 ms1 

GLv‡b,  
fi, u = 0 ms1 

mgq, t = 2s 
AwfKl©R Z¡iY, g = 9.8 ms2 

  2s ci MwZkw³, T2 = 
1
2 mv2 

  = 
1
2  2  (19.6)2 

  = 384.16 J 
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 2s G cv_iwUi miY,  

h  = ut + 
1
2 gt2 

 = 0  2 + 
1
2  9.8  (2)2 

 = 0 + 19.6  
 = 19.6m 
 2s ci f‚wg †_‡K D”PZv,  
h = h  h 
 = 30  19.6  
 = 10.4 m 
 2s ci cv_iwUi wefekw³,  
 V2 = mgh = 2  9.8  10.4 = 203.84 J 
 2s ci cv_iwUi †gvU hvwš¿K kw³,  
 E2 = T2 + V2 = 384.16 J + 203.84 J = 588 J  
A_©vr E1 = E2 

myZivs cv_iwU †Q‡o †`Iqvi gyn–‡Z© I 2s ci †gvU hvwš¿Kkw³ 
mgvb n‡e|  

 cÖkœ  04   
 

O A F C 10 cm F C 

3 cm 

B 

 
AB j¶¨e¯‘wU eµZvi †K›`ª I cÖavb †dvKv‡mi wVK ga¨we› ỳ‡Z 
Awe¯’Z| 

K. †jÝ Kv‡K e‡j? 1 
L. `ycyi †ejv isaby †`Lv hvq bv †Kb? 2 
M. we‡¤̂i ˆ`N©̈  wbY©q Ki| 3 
N. wP‡Î AB j¶¨e¯‘i Ae¯’vb cwieZ©b K‡i Aev¯@e 

I †mvRv cÖwZwe¤̂ cvIqv wK m¤¢e? iwk¥wPÎ Gu‡K 
e¨vL¨v Ki| 4 

[Aa¨vq-8 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯̂”Q cÖwZmviK gva¨g‡K 
†jÝ e‡j| 

i isaby ˆZwi nq cvwbi c–Y© Af¨š@ixY cÖwZdj‡bi Kvi‡Y| e„wó 
nIqvi ci †iv` DV‡j Avgiv isaby †`wL| KviY ZLb evZv‡m 
cvwbi KYv _v‡K Ges cvwbi KYvi †mB Av‡jv c–Y© Af¨š@ixY 
cÖwZdwjZ nIqvi mgq wfbœ wfbœ i‡Oi Av‡jv wfbœ wfbœ †Kv‡Y †eu‡K 
hvq| GB Av‡jvi iwk¥My‡jv w`‡q isabyi wfbœ wfbœ i‡Oi e¨vÛ ˆZwi 
nq| GwU me mgqB m–‡h©i wecixZ AvKv‡k †`Lv hvq| 
`ycyi †ejvq m–‡h©i Av‡jv cvwbi †duvUvi Dci mg‡Kv‡Y c‡o| d‡j 
cÖwZmiY N‡U bv| G Kvi‡Y ỳcyi †ejvq isaby †`Lv hvq bv| 
j Avgiv Rvwb, 

 1u  + 
1
v  = 

1
f  

ev, 1
15  + 

1
v  = 

1
10  

ev, 1v  = 
1
10  – 

1
15  

ev, 1v  = 
1
30  

 v = 30 cm 

GLv‡b, 

j¶¨e¯‘i –̀iZ¡, u = 10 + 
10
2   

 = 15 cm 
†dvKvm –̀iZ¡, f = 10 cm 
j¶¨e¯‘i ˆ`N©̈ , l = 3 cm 
we‡¤̂i `–iZ¡, v = ? 
we‡¤̂i ˆ`N©̈ , l  = ? 

ˆiwLK weea©‡bi gvb, |m| = |
v
u | = | 

30 cm
15 cm | = 2 

Avevi, |m| = 
l 
l   

 we‡¤̂i ˆ`N©̈ ,  l  = |m|  l 
 = 2  3 cm = 6 cm (Ans.) 

k DÏxc‡Ki †jÝwU GKwU DËj †jÝ hv †_‡K Aev¯@e cÖwZwe¤^ 
cvIqv m¤¢e| †m‡¶‡Î e¯‘wU‡K †j‡Ýi †gi“ I cÖavb †dvKv‡mi 
gv‡S ¯’vcb Ki‡Z n‡e| GLv‡b †dvKvm `–iZ¡ 10 cm| myZivs 
e¯‘wU †gi“ †_‡K 10 cm A‡c¶v Kg –̀i‡Z¡ ivL‡Z n‡e| 
hLb j¶¨e¯‘ BA Av‡jvK †K› ª̀ I cÖavb †dvKv‡mi g‡a¨ 
Aew¯’Z, ZLb B †_‡K GKwU iwk¥ Av‡jvK †K›`ª eivei I GKwU 
iwk¥ cÖavb A‡¶i mgvš@iv‡j we‡ePbv Ki‡j cÖwZmi‡Yi ci Giv 
ci¯•i Acmvix nq| GMy‡jv‡K †cQb w`‡K evov‡j B we›`y †_‡K 
Acm„Z n‡”Q e‡j g‡b nq| B †_‡K cÖavb A‡¶i Dci  Aw¼Z 
BA j¤̂B BA-Gi Aev¯@e, †mvRv I weewa©Z cÖwZwe¤̂| 

 
 
 
 

L 

B 

C F A 

L 

F A O C 

B 

10 cm 

 
 cÖkœ  05  1 cm e¨vmv‡a©i GKwU avZe †Mvj‡Ki ZvcgvÎv 50C e„w× 
Kivq Dnvi AvqZb 4.1993 cm3 Ges c„‡ôi †¶Îdj 12.5874 cm2 n‡jv|  

K. Mjbv¼ Kv‡K e‡j? 1 
L. †fRv Mv‡q cvLvi evZvm VvÛv jv‡M †KbÑ eywS‡q †jL| 2 
M. †MvjKwUi ZvcgvÎv e„w× dv‡ibnvBU †¯‹‡j cÖKvk Ki| 3 
N. DÏxc‡Ki Z_¨ DcvË †_‡K AvqZb cÖmviY mnM I 

†¶Î cÖmviY mnM Gi g‡a¨ m¤•K© cÖwZôv Ki| 4 
[Aa¨vq-6 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h wbw ©̀ó Pv‡c †h wbw ©̀ó ZvcgvÎvq †Kv‡bv KwVb c`v_© Mj‡Z 
ïi“ K‡i Zv‡K †mB c`v‡_©i Mjbv¼ e‡j| 

i Avgiv Rvwb, cvwb memgq ev®•vwqZ n‡Z _v‡K| G ev®•vq‡bi 
nvi wbf©i K‡i Gi Avkcv‡k Dcw¯’Z  Rjxq ev‡®•i cwigv‡Yi 
Dci| Rjxq ev®• †ewk n‡j ev®•vqb ax‡i nq| Avgv‡`i Ng©v³ †`n 
†_‡K ev®•vq‡bi d‡j Gi Pvicv‡k Rjxq ev‡®•i cwigvY †ewk 
_v‡K| cvLvi evZvm G Rjxq ev®•‡K mwi‡q †`q, d‡j ev®•vqb 
ª̀“ZZi nq| Avevi ev®•vq‡bi mgq myß Zv‡ci cÖ‡qvRb nq| Nvg 

ev®•vq‡bi mgq kixi †_‡K myß Zvc MÖnY K‡i d‡j VvÛv Abyf‚Z 
nq| †fRv Mv‡q cvLvi evZvm jvM‡j GKBiƒc Abyf‚wZ nq| 

j Avgiv Rvwb, 
Tc

5  = 
TF

9   

ev, TF = 
9
5 TC 

 = ( )9
5  50  F 

 = 90 F 

GLv‡b, 
†mjwmqvm †¯‹‡j ZvcgvÎv 
e„w×, TC = 50 C 
dv‡ibnvBU †¯‹‡j ZvcgvÎv 
e„w×, TF = ? 

AZGe, †MvjKwUi ZvcgvÎv e„w× dv‡ibnvBU †¯‹‡j 90 F| 
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k †MvjKwUi Avw` e¨vmva©, r1 = 1 cm 
 †MvjKwUi Avw` †¶Îdj, A1 = 4  r1

2 
 = 4  3.1416  12 cm2 
  12.566 cm2 

Ges †MvjKwUi Avw` AvqZb, V1 = 
4
3 r1

3 

 = 
4
3  3.1416  13 cm3 

 = 4.1888 cm3 

 

Avgiv Rvwb, 

 = 
A2 – A1

A1 (T2 – T1)
  

ev,  = 
12.5874 – 12.566

12.566  50  K–1 

 = 3.406  105K1 
Avevi,  

 = 
V2 – V1

V1(T2 – T1)
  

 = 
4.1993 – 4.1888

4.1888  50   K–1 

cÖkœg‡Z, 
†MvjKwUi P‚ovš@ †¶Îdj, 
 A2 = 12.5874 cm2 
Ges P‚ovš@ AvqZb, 
 V2 = 4.1993 cm3 
ZvcgvÎvi cwieZ©b, 
T2 – T1 = 50C 
 = 50K 
†¶Î cÖmviY mnM,  = ? 

AvqZb cÖmviY mnM,  = ? 
 = 5.0134  10–5 K–1 
GLb, 

   = 
5.0134  10–5

3.406  10–5   = 1.47 

  = 1.47  
GwUB AvqZb cÖmviY mnM I †¶Î cÖmviY mn‡Mi ga¨Kvi wb‡Y©q m¤•K©| 

 cÖkœ  06 
  

 
K. aviK Kv‡K e‡j? 1 
L. w÷‡ji Avjgvwi is Ki‡Z is †¯•Ö e¨envi Kiv nq †Kb? 2 
M. q1 I q2 Gi ga¨eZ©x `–iZ¡ wbY©q Ki| 3 
N. q1 I q2 G‡`i ms‡hvM mij‡iLvi †Kvb Ae¯’v‡b 

GKK Avavb ¯’vc‡bi Rb¨ Df‡qi Zwor ZxeªZv 
mgvb n‡eÑ MvwYwZKfv‡e e¨vL¨v Ki| 4 

[Aa¨vq-10 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 
h KvQvKvwQ ¯’vwcZ ỳBwU Zwor cwievnxi ga¨eZ©x ¯’v‡b Aš@iK 
c`v_© †i‡L Zwor Avavbiƒ‡c kw³ mÂq K‡i ivLvi hvwš¿K 
e¨e¯’v‡K  aviK e‡j| 

i w÷‡ji Avjgvwi‡Z †h †¯•Ö w`‡q is Kiv nq Zvi my‡Pi 
AMÖfv‡M D”P wefe cÖ‡qvM Kiv nq hvi d‡j i‡Oi cÖwZwU †duvUv 
mgwefe m¤•bœ nq Ges G‡K Aci‡K weKl©Y K‡i I `–‡i m‡i 
hvq| d‡j is RvqMvq my›`ifv‡e Qwo‡q c‡o| Avevi †h 
Avjgvwi‡Z is Kiv n‡”Q Zv‡K wecixZ c‡Ubwkqv‡j ev f‚wgi 
mv‡_ mshy³ Kiv nq| d‡j †¯•Ö Kiv n‡j is Gi KYvMy‡jv Pvw©R©Z 
nIqvi Kvi‡Y Zxeªfv‡e AvKwl©Z nq Ges Avjgvwii mv‡_ „̀pfv‡e 
Ave× nq| ZvB w÷‡ji Avjgvwi is Ki‡Z is †¯•Ö e¨envi     
Kiv nq| 

j Avgiv Rvwb, 

 F = K 
q1q2
r2   

ev, r2 = 
K q1q2

F   

ev, r2 = 
9  109  100  (80)

(4.5  1012)   

ev, r2 = 16 
ev, r = 4 m (Ans.)  

GLv‡b, 
1g †Mvj‡Ki PvR©, q1 = 100 C 
2q †Mvj‡Ki PvR©, q2 = 80C 
PvR©Ø‡qi ga¨eZx© AvKl©Y ej, 
F = 4.5  1012 N 
PvR©Ø‡qi ga¨eZx© `–iZ¡, r = ? 
Kzj‡¤̂i aª“eK,  

K = 9  109 Nm2C2

k    

r  x P 

E1 

E2 
x 

r = 4 m 

q1 = 100 C q2 = 80 C 

 

 

GLv‡b, P we›`y‡Z GKK abvÍK Avavb ¯’vcb Kiv n‡q‡Q|  
awi, q2 PvR© †_‡K xm `–‡i Df‡qi Zwor ZxeªZv mgvb n‡e|  
q1 Pv‡R©i Rb¨ P we›`y‡Z cÖvej¨ 

E1 = K
q1

(r  x)2 Ges q2 Pv‡R©i 

Rb¨ P we›`y‡Z cÖvej¨ E2 = K
q2
x2  

GLb, cÖkœg‡Z, 

ev,  K 
q1

(r  x)2 = K
q2
x2  

GLv‡b, 
1g †Mvj‡Ki Pv‡R©i cwigvY,  

q1 = 100 C (abvÍK PvR©)
2q †Mvj‡Ki Pv‡R©i cwigvY,  

q2 = 80 C (FYvÍK PvR©)
ÔMÕ †_‡K cvB,  
PvR©Ø‡qi ga¨eZx© –̀iZ¡, r = 4 m 

ev,  
r  x

x
2

 = 
q1
q2

  

ev, r  x
x  = 

q1
q2

  

ev, r
x  1 = 

q1
q2

  

ev, r
x = 

q1
q2

 + 1  

ev, x = 
r

q1
q2

 + 1
  

 = 
4

100
80  + 1

  

 = 
4

2.118 = 1.89 m 

myZivs q2 n‡Z q1 G‡`i ga¨eZx© ms‡hvM mij‡iLvi w`‡K 1.89 m 
`–‡i GKK Avavb ¯’vc‡bi Rb¨ Df‡qi Zwor ZxeªZv mgvb n‡e| 

 cÖkœ  07   
 

E = 12v 
 

R5 = 6 R4 = 5 

R3 = 15 R2 = 10 

R1 = 10 

 
K. Zwor ¶gZv Kv‡K e‡j? 1 
L. TV wi‡gv‡U GKvwaK †Kvl †kÖwY‡Z mshy³ _vKvi KviY  

e¨vL¨v Ki| 2 
M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. eZ©bxi g–j Zwor cÖevn wVK †i‡L †ivaMy‡jvi cwie‡Z© 

10W Gi GKwU evj¦ e¨envi Kiv hv‡e wK? MvwYwZKfv‡e 
e¨vL¨v Ki| 4 

[Aa¨vq-11 Gi Av‡jv‡K] 

q1 = 100 C q2 =  80 C 

F = 4.5  1012N 
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7bs cÖ‡kœi DËi 

h †Kv‡bv Zwor hš¿ cÖwZ †m‡K‡Û †h cwigvY Zwor kw³ e¨q 
K‡i ev Ab¨ kw³‡Z iƒcvš@wiZ K‡i Zv‡K Zwor ¶gZv e‡j|  

i cÖ‡qvRbxq gv‡bi wefe cv_©K¨ m„wói Rb¨ TV wi‡gv‡U ỳB ev 
Z‡ZvwaK †Kvl †kÖwY mgev‡q hy³ Kiv nq| GKvwaK †Kvl †kÖwY 
mgev‡q e¨env‡ii d‡j G ai‡bi eZ©bx‡Z †gvU Af¨š@ixY †iva 
e„w× cvq| G‡Z †Kvl wef‡ei cwigvY e„w× †c‡jI †Kv‡li 
A¨vw¤•qvi AvIqvi K¨vcvwmwU AcwiewZ©Z _v‡K| ZvB TV wi‡gv‡U 
GKvwaK †Kvl †kÖwY‡Z mshy³ _v‡K|  

j  
DÏxc‡Ki eZ©bx‡Z R2, R3 Ges R4 
†iva wZbwU †kÖwY mgev‡q hy³ _vKvq 
Zzj¨‡iva, Rs = R2 + R3 + R4  
 = (10 + 15 + 5)  
 Rs = 30  

DÏxc‡Ki eZ©bx n‡Z cvB,  
1g †iva, R1 = 10  
2q †iva, R2 = 10  
3q †iva, R3 = 15  
4_© †iva, R4 = 5  
5g †iva, R5 = 6  

Rs I R5 †iva mgvš@ivj mgev‡q hy³ _vKvq Zzj¨‡iva Rp n‡j 
Avgiv Rvwb,  
1
Rp

 = 
1
Rs

 + 
1
R5

 = 
1
30 + 

1
6 = 

1 + 5
30  = 

6
30 

ev, Rp = 
30
6  = 5  

GLb Rp I R1 †iva †kÖwY mgev‡q hy³ _vKvq eZ©bxi Zzj¨‡iva,  
Rs = Rp + R1 = (5 + 10)  = 15   
AZGe, eZ©bxi Zzj¨‡iva 15 | 

k DÏxc‡Ki eZ©bx n‡Z cvB,  
Zwo”PvjK kw³, E = 12 V  

ÔMÕ n‡Z cÖvß, eZ©bxi Zzj¨‡iva, Rs = 15   

Avgiv Rvwb,  
 E = IRs 

ev, I = 
E

Rs
 = 

12
15 

 I = 0.8 A 
Avevi P = EI = 12 × 0.8  

  P = 9.6 W 

 eZ©bx n‡Z 9.6 W Zwor ¶gZv cvIqv hvq|  
myZivs eZ©bxi g–j Zwor cÖevn wVK †i‡L †ivaMy‡jvi cwie‡Z© 10 W 
Gi GKwU evje e¨envi Kiv hv‡e bv|  

 cÖkœ  08   
 

5000 
500 

np = 50 
ns 

P S 

2.2V 
p n

 
 wPÎ : 1 wPÎ : 2 

K. mwjb‡qW Kv‡K e‡j? 1 
L. GbwRIMÖv‡g WvB †Kb e¨envi Kiv nq? 2 

M. †MŠY KzÊjxi †fv‡ëR wbY©q Ki| 3 
N. wPÎ-2 Gi mvnv‡h¨ Kxfv‡e A.C †K D.C †Z cwiYZ 

Kiv hvqÑwPÎmn we‡kÐlY Ki| 4 
[Aa¨vq-12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h Nb mwbœweó A‡bKMy‡jv cü vPhy³ j¤̂v †ejbvKvi Zvi KzÊjxi  
ga¨ w`‡q we ỳ̈ r cÖevwnZ n‡j †h †PŠ¤̂K‡¶Î ˆZwi nq Zv‡K 
mwjb‡qW e‡j| 

i WvB e¨env‡ii d‡j i³evnx bvwjKvMy‡jv G·‡ii mvnv‡h¨ 
`„k¨gvb nq d‡j mn‡RB †ivM wbY©q Kiv m¤¢e nq| G Rb¨ 
GbwRIMÖvg Kivi mgq WvB e¨envi Kiv nq| 

j †`Iqv Av‡Q, 
gyL¨ KzÊjxi †fv‡ëR,  Vp = 2.2V 
gyL¨ KzÊjxi cvKmsL¨v, np = 500 
†MŠY KzÊjxi cvKmsL¨v, ns = 5000 
awi, 
†MŠY KzÊjxi †fv‡ëR = Vs 
Avgiv Rvwb, 

   
Vp
Vs

  = 
np
ns

  

ev, Vs = 
Vpns
np

  

ev, Vs = 
2.2V  5000

500    

ev, Vs = 22V 
AZGe, †MŠY KzÊjxi †fv‡ëR 22V. 

k 2bs wP‡Î wb‡ ©̀wkZ hš¿wU n‡jv p – n Rvskb Wv‡qvW| hv 
†iKwUdvqvi wn‡m‡e e¨envi Kiv nq hv Zwor cÖevn‡K GKgyLx 
K‡i A_©vr w`K cwieZ©x cÖevn (AC) †K mggyLx cÖev‡n (DC) 
iƒcvš@wiZ K‡i| 
 

 Wv‡qvU 

Output Input 

 
p-n Rvsk‡b p UvBc I n UvBc e¯‘i ¯@i ˆZwi nq| d‡j evB‡i 
†_‡K †Kv‡bv †fv‡ëR cÖ‡qvM bv Ki‡j Zwor cÖevn P‡j bv| p-n 
Rvsk‡b hw` †Kv‡bv wefe cv_©K¨ cÖ‡qvM Kiv nq Zvn‡j Zwor 
cÖevn N‡U| hw` †fv‡ëR Ggbfv‡e cÖ‡qvM Kiv nq †h, †m‡ji 
abvZ¥K cÖvš@ p-UvBc e¯‘i mv‡_ Ges n-UvBc e¯‘i mv‡_ 
FYvZ¥K cÖvš@ mshy³ nq, Zvn‡j †m‡ji abvZ¥K cÖv‡š@i B‡jKUªb 
p-UvBc e¯‘i w`‡K Ges FYvZ¥K cÖvš@ †nvjMy‡jv‡K -n UvBc 
e¯‘i w`‡K Uvb‡e| d‡j Zwor cÖevn P‡j| myZivs †fv‡ëR 
cÖ‡qvM Kiv n‡jv p-n Rvskb ïay B‡jKUªb GK Awfgy‡L cÖev‡ni 
AbygwZ †`q| myZivs GwU †iKwUdvqvi wn‡m‡e KvR K‡i| 
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  g‡Wj †U÷- 05  

eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj
 cÖkœ  01  GKwU Mvwoi mg‡qi mv‡_ cÖvß †e‡Mi mviwY wbæiƒc :  

mgq (s) 0 20 40 60 80 100 120 

†eM (ms1) 0 4 8 12 12 6 0 

K. ch©vqe„Ë MwZ Kv‡K e‡j? 1 
L. †Kv‡bv e¯‘i Mo‡eM k–b¨ n‡jI Mo ª̀“wZ k–b¨ bvI 

n‡Z cv‡iÑ e¨vL¨v Ki| 2 
M. MvwowU cÖ_g 1 wgwbU 20 †m‡K‡Û KZ –̀iZ¡ AwZµg 

Ki‡e wbY©q Ki| 3 
N. DÏxc‡Ki Z‡_¨i wfwË‡Z Z¡iY-mgq †jLwPÎ Gu‡K 

Gi MvwYwZK we‡kÐlY `vI| 4 
[Aa¨vq-2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h †Kv‡bv MwZkxj e¯‘ hw` wbw ©̀ó mgq cici GKwU wbw ©̀ó 
we›`y w`‡q GKBw`‡K GKBfv‡e AwZµg K‡i, Zvn‡j e¯‘wUi 
MwZ‡K ch©vqe„Ë MwZ e‡j|  

i wbw ©̀ó mgq e¨eav‡b †Kv‡bv e¯‘i wbw ©̀ó w`‡K M‡o GKK 
mg‡q †gvU mi‡Yi cwigvY n‡jv e¯‘wUi Mo‡eM| e¯‘wU GKwU 
we›`y †_‡K hvÎv ïi“ K‡i Avevi hw` GKB we› ỳ‡Z wd‡i Av‡m 
Zvn‡j e¯‘wUi miY k–b¨ nq| A_©vr mi‡Yi gvb k–b¨ nIqvq 
Mo‡eM k–b¨ n‡e| Avevi Amg ª̀“wZ‡Z Pjgvb †Kv‡bv e¯‘i M‡o 
GKK mg‡q †gvU AwZµvš@ –̀iZ¡ n‡jv Mo ª̀“wZ| GKwU wbw ©̀ó 
mgq cwim‡i e¯‘wU w¯’i Ae¯’v‡b bv _vK‡j Mo ª̀“wZi gvb Ak–
b¨ nq| ZvB †Kv‡bv e¯‘i Mo‡eM k–b¨ n‡jI Mo ª̀“wZ k–b¨ bvI 
n‡Z cv‡i| 

j cÖ_g 1 wgwbU ev 60 s MvwowU 
mgZ¡i‡Y Pjvi ci AwZµvš@ –̀iZ¡, 

s1 = 
u + v

2   t 

 = 
0 + 12

2   60 = 360 m 

GLv‡b,  
Avw`‡eM, u = 0 ms1 

mgq, t1 = 60 s 

t1 s ci †eM, v = 12 ms1 

cieZx© t2 = 20 s MvwowU v = 12 ms1 mg‡e‡M Pjvi ci AwZµvš@ 
`–iZ¡, s2 = vt2 = 12  20 = 240 m 

  1 wgwbU 20 s G MvwowUi †gvU AwZµvš@ –̀iZ¡,  
 s = s1 + s2 = 360 + 240 = 600 m (Ans.) 

k Avgiv Rvwb, Z¡iY, a = 
v  u

t   

DÏxc‡Ki mviwY †_‡K cvB,  

 t = 0 s †_‡K t = 20 s ch©š@ Z¡iY, a = 
4  0
20  0 = 

4
20 = 0.2 ms2 

t = 20 s †_‡K t = 40 s ch©š@ Z¡iY, a = 
8  4

40  20 = 
4
20 = 0.2 ms2 

t = 40 s †_‡K t = 60 s ch©š@ Z¡iY, a = 
12  8
60  40 = 

4
20 = 0.2 ms2 

t = 60 s †_‡K t = 80 s ch©š@ Z¡iY, a = 
12  12
80  60 = 

0
20 = 0 ms2 

t = 80 s †_‡K t = 100 s ch©š@ Z¡iY, a = 
6  12

100  80  

 = 
6
20 = 0.3 ms2 

t = 100 s †_‡K t = 120 s ch©š@ Z¡iY, a = 
0  6

120  100  

 =  
6
20 = 0.3 ms2 

cÖvß gv‡bi wfwË‡Z MvwowUi Z¡iY-mgq †jLwPÎ wbæiƒc :  

 
wP‡Î AB As‡k cÖ_g 60 s MvwowU 0.2 ms2 mgZ¡i‡Y P‡j| CD 
As‡k t = 60 s †_‡K t = 80 s ch©š@ Mvwoi Z¡iY 0 ms2| A_©vr 
GB As‡k Mvwo mg‡e‡M MwZkxj| EF As‡k t = 80 s †_‡K t = 
120 s ch©š@ Mvwoi Z¡iY FYvÍK A_©vr MvwowU 0.3 ms2 mgg›`‡b 
MwZkxj| 

 cÖkœ  02  `yBwU Zwor †gvUi Øviv 30 wgUvi DuPz evwoi Qv‡` 
h_vµ‡g 800 wjUvi I 1200 wjUvi cvwb 30 sec G Zzj‡Z cv‡i| 
1g †gvU‡ii ¶gZv 20kW 2q †gvU‡ii Kg©̀ ¶Zv 78.4%| 

K. wefe kw³ Kv‡K e‡j? 1 
L. fi‡eM Ges MwZkw³i g‡a¨ m¤•K© e¨vL¨v Ki| 2 
M. cÖ_g †gvU‡ii Kg©̀ ¶Zv wbY©q Ki| 3 
N. 2q †gvU‡ii kw³i iƒcvš@i cÖwµqv ¶gZv wbY©‡qi 

gva¨‡g we‡kÐlY Ki| 4  
[Aa¨vq-4 Gi Av‡jv‡K] 
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2bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘‡K ¯̂vfvweK Ae¯’v ev Ae¯’vb †_‡K cwieZ©b 
K‡i Ab¨ †Kv‡bv Ae¯’v ev Ae¯’v‡b Avb‡j e¯‘ KvR Kivi †h 
mvg_©̈  AR©b K‡i Zv‡K H e¯‘i wefe kw³ e‡j| 

i e¯‘i fi I †e‡Mi MyYdj n‡jv fi‡eM| Avevi †Kv‡bv 
MwZkxj e¯‘ Zvi MwZi `i“b KvR Kivi AwR©Z mvg_©̈  n‡jv 
MwZkw³| m f‡ii †Kv‡bv e¯‘i †eM v n‡j fi‡eM, P = mv| 
m f‡ii †Kv‡bv e¯‘i †eM v n‡j MwZkw³, 

 T = 
1
2 mv2 

  = 
m  m  v2

2m  [je I ni‡K m Øviv MyY K‡i] 

  = 
(mv)2

2m  

  T = 
P2

2m 

Dc‡ii mgxKiYwU n‡jv fi‡eM I MwZkw³i g‡a¨ wb‡Y©q m¤•K©| 
G m¤•K© n‡Z †`Lv hvq, e¯‘i fi aª“e n‡j MwZgw³ fi‡e‡Mi 
e‡M©i mgvbycv‡Z cwiewZ©Z nq| A_©vr MwZkw³ wØMyY e„w× ev n«vm 
†c‡j fi‡eM PviMyY cwigv‡Y e„w× ev n«vm cv‡e| 

j  DÏxcK n‡Z,  
¶gZv, P = 20 kW = 20000 W 

mgq, t = 30 s  

D”PZv, h = 30 m 

800 wjUvi cvwbi fi, m = 800 kg  

Kg©̀ ¶Zv,  = ? 

Avgiv Rvwb,  
†gvU cÖ̀ Ë kw³ = P  t = (20000  30) J = 6  105 J 

jf¨ Kvh©Ki kw³ = mgh = 800  9.8  30 = 2.35  105 J 

 cÖ_‡g †gvU‡ii Kg©̀ ¶Zv,  = 
jf¨ Kvh©Ki kw³
†gvU cÖ̀ Ë kw³   100%  

   = 
2.35  105

6  105   100% 

   = 0.392  100% 
   = 39.2% (Ans.) 

k wØZxq †gvU‡ii jf¨ Kvh©Ki ¶gZv,  

Pout = 
W
t  = 

mgh
t  = 

1200  9.8  30
30   

 = 11760 W  
2q †gvU‡ii cÖ̀ Ë ¶gZv, Pin n‡j, 

Kg©̀ ¶Zv,  = 
Pout
Pin

  

 ev, Pin  = 
POut

   = 
11760
0.784 = 15000 W  

A_©vr 2q †gvU‡ii cÖ̀ Ë †gvU kw³  
Win = Pin  t = 15000  30 = 4.5  105 J 

Ges 2q †gvU‡ii jf¨ Kvh©Ki kw³ 

Wout = Pout  t 

 = 11760  30 

 = 3.528  105 J 

AcPqK…Z kw³, W = Win  Wout 

  = 4.5  105  3.528  105 

  = 97200 J 

myZivs 2q †gvUi KZ…©K M„nxZ 4.5  105 J kw³i g‡a¨ 3.528  105 J 
kw³ e¨envi K‡i cvwb †Zv‡j Ges Aewkó 97200 J kw³ AcPq nq| 

 cÖkœ  03  GKwU nvB‡WªvwjK †cÖ‡mi eo wc÷b I †QvU wc÷‡bi 
e¨v‡mi AcbycvZ 5 t 1| †QvU wc÷bwU wKQy cwigvY –̀iZ¡ AwZµg 
Ki‡j eo wc÷‡b 300 N ej Abyf‚Z nq|   

K. cÐeZv Kv‡K e‡j? 1 
L. aviv‡jv Avjwcb w`‡q KvMR wQ ª̀ Kiv mnR †Kb? 2 
M. †QvU wc÷‡b cÖ‡qvMK…Z e‡ji cwigvY wbY©q Ki| 3 
N. DÏxc‡Ki Z_¨ Abyhvqx Dfq wc÷‡b Kv‡Ri cwigvY 

mgvb n‡eÑ ej e„w×KiY bxwZi mvnv‡h¨ we‡kÐlY Ki| 4 
[Aa¨vq-5 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘‡K Zij ev evqexq c`v‡_© AvswkK ev m¤•–Y©iƒ‡c 
wbgw¾Z Ki‡j e¯‘wU cÖevnxi IR‡bi `i“b Ic‡ii w`‡K †h jwä 
ej Abyfe K‡i Zv‡K cÐeZv e‡j| 

i Avjwc‡bi gv_vq cÖhy³ Pv‡ci cwigv‡Yi cv_©‡K¨i Kvi‡Y 
†fuvZv Avjwc‡bi cwie‡Z© Zx¶¥ aviv‡jv Avjwcb w`‡q KvMR wQ`ª 
Kiv mnR| 

Avgiv Rvwb, Pvc = 
cÖhy³ ej
†¶Îdj | hw` cÖhy³ ej aª“eK _v‡K Zvn‡j 

†h Z‡ji †¶Îdj Kg, †mwUi Dci †ewk Pvc cÖhy³ n‡e| †fuvZv 
Avjwcb A‡c¶v Zx¶œ aviv‡jv Avjwc‡bi gv_vi †¶Îdj A‡bK 
Kg e‡j, Zx¶œ aviv‡jv Avjwc‡b cÖhy³ Pvc †ewk nq| GKvi‡Y 
†fuvZv Avjwcb Gi cwie‡Z© Zx¶œ aviv‡jv Avjwcb w`‡q KvMR wQ`ª 
Kiv mnR| 

j GLv‡b, 
eo I †QvU wc÷‡bi e¨v‡mi AbycvZ, d2 t d1 = 5 t 1  

ev, d2
d1

 = 
5
1 ev, d1

d2
 = 

1
5  

eo wc÷‡b Abyf‚Z ej, F2 = 300 N  
†QvU wc÷‡b cÖ‡qvMK…Z ej, F1 = ?  
Avgiv Rvwb, 

 F1
A1

 =  F2
A2

  



c`v_©weÁvb     25 

ev, F1 = 
A1
A2

  F2 = 
r2

1

r2
1
   F2  

 = ( )r1
r2

2

  F2 = 









d1

 2
d2
2

2 
 F2 

 = ( )d1
d2

2

  F2 = ( )1
5

2

  300 N 

 F1 = 12 N 
AZGe, †QvU wc÷‡b cÖ‡qvMK…Z e‡ji cwigvY 12 N| 

k awi, †QvU wc÷‡b ej cÖ‡qvM Kivi d‡j Zv l1 cwigvY wb‡P 
†b‡g hvq Ges eo wc÷b l2 cwigvY Dc‡i D‡V hvq| Zv‡`i 
cȪ ’‡”Q‡`i †¶Îdj h_vµ‡g A1 I A2 Ges wc÷bØ‡q cÖ‡qvMK…Z 
I Abyf‚Z ej h_vµ‡g F1 I F2| myZivs †QvU wc÷‡b K…ZKvR, 
W1 = F1l1 Ges eo wc÷‡b K…ZKvR, W2 = F2l2 †QvU I eo 
wmwjÛv‡ii AvqZ‡bi cwieZ©b h_vµ‡g V1 I V2 n‡j, 
V1 = V2 

ev, A1l1 = A2l2 

ev, A1
A2

 = 
l2
l1

  

ev, A2
A1

 = 
l1
l2

  

GLv‡b, 
†QvU wc÷‡b ej, F1 = 12 N [ÔMÕ n‡Z] 
eo wc÷‡b ej, F2 = 300 N 

eo I †QvU wc÷‡bi e¨v‡mi  
AbycvZ d2 : d1 = 5 t 1 

GLb, ej e„w×KiY bxwZ Abymv‡i Avgiv Rvwb, 

 F1
A1

 =  F2
A2

  

ev, F1
F2

 = 
A1
A2

  

ev, F1
F2

 = 
l2
l1

  

ev, F1l1 = F2l2 

Avevi, 

 W1
W2

 = 
F1l1
F2l2

 = 
12 N
300 N  

A2
A1

 = 
1
25  ( )d2

d1

2
 = 

1
25   (5)2 

ev, W1
W2

 = 1 

ev, W1 = W2 

AZGe, DÏxc‡Ki Z_¨ Abyhvqx Dfq wc÷‡bi Kv‡Ri cwigvY 
mgvb n‡e| 

 cÖkœ  04  GKwU K‚‡ci MfxiZv 100 wgUvi| MfxiZvi GK 
PZz_©vsk cvwb Øviv c–Y©| 0C ZvcgvÎvq k‡ãi †eM 330ms–1| 

K‚‡ci Dc‡ii c„‡ô kã m„wó Kiv n‡jv Ges 0.44 †m‡KÛ ci 
cÖwZaŸwb †kvbv †Mj| K‚‡ci e¨vmva© 2 wgUvi| 

K. cÖwZaŸwb Kv‡K e‡j? 1 
L. k‡ãi ZxeªZv 10Wm–2 ej‡Z Kx †evSvq? e¨vL¨v Ki| 2 

M. K‚‡ci GjvKvi ZvcgvÎv wbY©q Ki| 3 
N. w`‡bi ZvcgvÎv 30C n‡j cÖwZaŸwb †kvbvi Dc‡hvMx 

K‡i K‚cwU‡Z m‡e©v”P KZ †KwR cvwbc–Y© Kiv hv‡e? 
MvwYwZKfv‡e we‡kÐlY Ki| 4 

[Aa¨vq-7 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi
 

h hLb cÖwZdwjZ kã g–j kã †_‡K Avjv`v n‡q g–j k‡ãi 
cybive„wË K‡i, ZLb H cÖwZdwjZ kã‡K cÖwZaŸwb e‡j|  

i k‡ãi ZxeªZv 10 Wm–2 ej‡Z eySvq, kã we¯@v‡ii Awfgy‡Li 
mv‡_ j¤̂fv‡e 1 m2 †¶Îd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û 10 J kã 
kw³ cÖevwnZ nq| 
 

j Avgiv Rvwb, 
K‚‡ci GjvKvi k‡ãi 
†eM v2 n‡j  
Avgiv Rvwb, 

      v2 = 
2h
t  = 

2  75
0.44  

 v2 = 340.9ms–1 

DÏxcK n‡Z cvB,  
K‚‡ci DcwifvM n‡Z cvwbi DcwiZj 

ch©š@ MfxiZv, h = 100  (1 – 
1
4)m 

 = (100  
3
4)m = 75m 

mgq, t = 0.44 s 

0C ZvcgvÎvq k‡ãi †eM, v1 = 330 ms–1 

cÖv_wgK ZvcgvÎv, T1 = 0C = 273K 

Avevi Avgiv Rvwb, v  T 

 ev, v2
v1

  = 
T2
T1

 

 ev, 340.9
330  = 

T2
273 

 ev, (1.033)2 = 
T2

273 

 ev, T2 = 273  (1.033)2 

  = 291.32 K = (291.32 – 273)C 
  T2 = 18.32C 
AZGe, K‚‡ci GjvKvi ZvcgvÎv 18.32C| 

k Avgiv Rvwb, 

v  T 

ev, v2
v1

  = 
T2
T1

 

ev, v2 = 
T2
T1

  v1 

 = 
303
273  330 

 v2 = 347.66ms–1 

DÏxcK n‡Z cvB,  
cÖv_wgK ZvcgvÎv, T1 = 0C = 273K 
evqyi ZvcgvÎv, T2 = 30C  

= (30 + 273)K = 303K 
0C ZvcgvÎvq k‡ãi †eM, v1 = 330 ms–1 

cÖwZaŸwb †kvbvi cÖ‡qvRbxq mgq, t = 0.1 s 
K‚‡ci e¨vmva©, r = 2m 
cvwbi NbZ¡,  = 1000kgm–3 

30C ZvcgvÎvq cÖwZaŸwb †kvbvi Rb¨ K‚‡ci cÖ‡qvRbxq D”PZv,  

  h1 = 
v2t
2  = 

347.66  0.1
2  = 17.38 m 

 K‚‡ci cvwbZj n‡Z Dc‡ii c„‡ôi D”PZv,  
 h2 = (100 – 17.38)m = 82.62 m 
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GLb cvwbc–Y© K‚‡ci AvqZb, V = r2h2 

 = 3.14  (2)2  82.62 
  V = 1037.7 m3 

cvwbi NbZ¡  n‡j Avgiv Rvwb, = 
m
V 

 ev, m = V 

 = 1000  1037.7 
  m = 1.03  106kg 
myZivs w`‡bi ZvcgvÎv 30C n‡j cÖwZaŸwb †kvbvi Dc‡hvMx K‡i 
K‚cwU‡Z m‡e©v”P 1.03  106kg cvwbc–Y© Kiv hv‡e| 

 cÖkœ  05   
 
 
 
 

P 
F A 

B 10 cm 

C 

 ˆiwLK weea©b m = 0.7 

AP = 
1
2 PF 

 
K. weea©b Kv‡K e‡j? 1 
L. `c©‡Y j¤^fv‡e AvcwZZ iwk¥ GKB c‡_ wd‡i Av‡m †Kb? 2 
M. we‡¤̂i ˆ`N©̈  7 cm n‡j j¶¨e¯‘i ˆ`N©̈  wbY©q Ki| 3 
N. †`LvI †h, MvwYwZKfv‡e wbwY©Z we‡¤̂i Ae¯’vb I 

cÖK…wZ, iwk¥wP‡Îi mvnv‡h¨ Aw¼Z we‡¤̂i Ae¯’vb I 
cÖK…wZ Awfbœ| 4 

[Aa¨vq-8 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h we‡¤̂i ˆ`N©̈  I j¶¨e¯‘i ˆ`‡N©̈ i AbycvZ‡K ˆiwLK weea©b ev 
weea©b e‡j|   

i `c©‡Y Av‡jv cÖwZdwjZ nq| cÖwZdj‡bi m–Î Abymv‡i AvcZb 
†KvY Ges cÖwZdjb †KvY mgvb nq| j¤̂fv‡e AvcwZZ iwk¥i 
†¶‡Î AvcZb †Kv‡Yi gvb 0 nq| d‡j cÖwZdjb †Kv‡Yi gvbI 
0 nq| GB Kvi‡Y j¤̂fv‡e AvcwZZ iwk¥ GKB c‡_ wd‡i Av‡m| 

j †`Iqv Av‡Q, we‡¤̂i ˆ`N©̈ , l = 7 cm 
 ˆiwLK weea©b, m = 0.7 
 j¶¨e¯‘i ˆ`N©̈ , l = ? 
Avgiv Rvwb,  

m = 
l
l   

ev, l = 
l
m = 

7 cm
0.7  = 10 cm  

 j¶¨e¯‘i ˆ`N©̈  10 cm|   (Ans.)  

k DÏxcK n‡Z Avgiv cvB,  
eµZvi e¨vmva©, r = CP = 10 cm 

 †dvKvm –̀iZ¡, f = PF = 
r
2 = 

10
2  = 5 cm 

j¶¨e¯‘i –̀iZ¡, u = AP = 
1
2 PF = 

1
2 × 5 = 2.5 cm  

Avgiv Rvwb, 1u + 
1
v = 

1
  

ev, 1v = 
1
 – 

1
u  

ev, 1v = 
1
5 –  

1
2.5  

ev, 1v = 
1 – 2

5   

ev, 1v = – 
1
5  

 v = – 5 cm.  
myZivs we¤̂wU `c©‡Yi 5 cm †cQ‡b MwVZ n‡e Ges cÖK…wZ n‡e 
Aev¯@e I †mvRv, AvK…wZ n‡e weewa©Z|  
wb‡P iwk¥ wP‡Îi mvnv‡h¨ we‡¤̂i Ae¯’vb I cÖK…wZ †`Lv‡bv n‡jvÑ  

 
 
 
 

5 cm 2.5 cm 
A 

5 cm 
F E 

I 

P 

D 
B 

C 

10 cm  
wPÎ n‡Z B †_‡K cÖavb A‡¶i mgvš@iv‡j iwk¥ BD cÖwZdj‡bi 
ci cÖavb †dvKvm F w`‡q Ges eµZvi e¨vmva© eivei Aci GKwU 
iwk¥ j¤̂ fv‡e cÖwZdwjZ nq| iwk¥ `ywU Acmvix nIqvq G‡`i‡K 
wcQ‡bi w`‡K ewa©Z K‡i †Q` we›`y I cvIqv hvq| G mgq iwkØq I 
†_‡K Avm‡Q e‡j g‡b nq| A_©vr I n‡”Q B Gi Aev¯@e cÖwZwe¤̂| 

I †_‡K cÖavb A‡¶i Dci Aw¼Z EI j¤̂B AB Gi Aev¯@e we¤̂|  
wPÎvbymv‡i †`Lv‡bv hvq,  
we‡¤̂i Ae¯’vb : `c©‡Yi †cQ‡b †gi“ n‡Z 5 cm `–‡i|  
AvK…wZ : weewa©Z  
cÖK…wZ : Aev¯@e I †mvRv|  
myZivs ejv hvq, MvwYwZKfv‡e wbY©xZ `c©‡Yi we‡¤̂i Ae¯’vb I 
cÖK…wZ, iwk¥ wP‡Îi mvnv‡h¨ Aw¼Z we‡¤̂i Ae¯’vb I cÖK…wZ 
Awfbœ| 

 cÖkœ  06    

A B 
5m 

+ 50 C 

F = 3.6  1011N  
A I B e¯‘Øq GKB AvK…wZi Ges GKB Dcv`vb Øviv MwVZ|  
C = 9  109 Nm2C–2. 

K. Zwor ej‡iLv Kv‡K e‡j? 1 
L. mgvb gv‡bi ỳBwU abvÍK Avav‡bi ga¨eZ©x AÂ‡j 

wbi‡c¶ we› ỳ m„wói KviY e¨vL¨v Ki| 2 
M. A e¯‘i mv‡c‡¶ B e¯‘ †h we›`y‡Z ¯’vcb Kiv 

n‡q‡Q †mB we›`yi Zwor ZxeªZv wbY©q Ki| 3 
N. A I B e¯‘‡K cwievnx Zvi Øviv hy³ Ki‡j 

B‡jKUª‡bi cÖevn †Kvb w`‡K hv‡e? we‡kÐlY Ki| 4 
[Aa¨vq-10 Gi Av‡jv‡K] 
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6bs cÖ‡kœi DËi 

h †Kv‡bv Zwor‡¶‡Î GKwU gy³ abvÍK Avavb ¯’vcb Ki‡j 
GwU †h c‡_ cwiågY K‡i Zv‡K Zwor ej‡iLv e‡j| 

i †hme we›`y‡Z `ywU mgvb gv‡bi ZxeªZv ci¯•i wecixZ w`‡K 
KvR K‡i †mme we›`y wbi‡c¶ we›`y wn‡m‡e AvPiY K‡i| mgvb 
gv‡bi ỳwU abvÍK Avav‡bi ga¨eZ©x AÂ‡ji †Kv‡bv wbw ©̀ó 
we›`y‡Z AvavbØ‡qi `i“b m„ó Zwor ZxeªZvi gvb mgvb wKš‘ w`K 
wecixZgyLx nq| ZvB G‡`i ga¨eZ©x AÂ‡j wbi‡c¶ we›`y  
m„wó nq| 

j GLv‡b, A we›`yi PvR©, qA = 50C 

 A n‡Z wb‡Y©q we›`yi `–iZ¡, d = 5m 

 Kzj¤̂ aª“eK, k = 9  109 Nm2C–2 

 Zwor ZxeªZv, E = k  
qA
d2  

 = 9  109 Nm2C–2  
50C

(5m)2 

  E = 1.8  1010 NC–1 
AZGe, A e¯‘i mv‡c‡¶ B e¯‘ †h we›`y‡Z Av‡Q †mB we›`yi 
Zwor ZxeªZv 1.8  1010 NC–1. 

k GLv‡b, A we›`yi PvR©, qA = 50C 

A I B e¯‘i ga¨eZ©x `–iZ¡, d = 5m 

 Kzj¤̂ aª“eK, k = 9  109 Nm2C–2 

A I B Gi ga¨eZ©x ej, F = 3.6  1011N 

F ejwU weKl©Y ej n‡j B e¯‘i PvR© abvÍK Ges F ejwU 
AvKl©Y ej n‡j B e¯‘i PvR© FYvÍK| 
myZivs F ejwU AvKl©Y ej n‡j Z_v B FYvÍK Pv‡R© PvwR©Z n‡j 
vA > vB n‡e| d‡j Zwor cÖevn A †_‡K B Gi w`‡K  Pj‡e Z_v 
B‡jKUª‡bi cÖevn B n‡Z A Gi w`‡K hv‡e| 
GLb †`Lv hvK, F ejwU weKl©Y ej n‡j B‡jKUª‡bi cÖevn †Kvb 
w`‡K hv‡eÑ 

 F = k  
qAqB

d2   

ev, 3.6  1011N = 9  109 Nm2C–2  
50C  qB

(5m)2  

ev, qB = 
3.6  1011  25

9  109  50  C 

 qB = 20C 
qB < qA A_©vr, vA > vB myZivs Zwor cÖevn 
A †_‡K B †Z Pj‡e Z_v B‡jKUª‡bi cÖevn B n‡Z A Gi w`‡K hv‡e| 
AZGe, DcwiD³ hyw³ I MvwYwZK we‡kÐlY n‡Z †`Lv hv‡”Q †h, 
DÏxcK Abymv‡i B‡jKUª‡bi cÖevn me©̀ v B n‡Z A Gi w`‡K 
hv‡e| 

 cÖkœ  07    

V = 12V 

R4 = 4 

R1 = 2 

R3 = 2 I 

R2 = 2 

 
K. Av‡cw¶K †iva Kv‡K e‡j? 1 

L. Zwo‡Zi wm‡÷g jm nq †Kb? e¨vL¨v Ki| 2 

M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 

N. "R1 I R2 Gi gvb mgvb nIqv m‡Ë¡I Zwor cÖevn 

wfbœÓ Dw³wUi h_v_©Zv g–j¨vqb Ki| 4 
[Aa¨vq-11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi
 

h †Kv‡bv wbw ©̀ó ZvcgvÎvq GKK ˆ`N©̈  I GKK cȪ ’‡”Q‡`i 

†¶Îdj wewkó †Kv‡bv cwievnxi †iva‡K H ZvcgvÎvq Gi 

Dcv`v‡bi Av‡cw¶K †iva e‡j| 

i Zwor cwien‡Yi mgq cwien‡Yi Rb¨ †h cwigvY Zwor kw³ 

¶q nq Zv‡K wm‡÷g jm ejv nq| Zwor Drcv`b †K‡›`ª Drcbœ 

Zwor kw³ cwievnx Zv‡ii mvnv‡h¨ cÖ_‡g mve-†÷k‡b Ges †mLvb 

†_‡K MÖvnK ch©v‡q weZiY Kiv nq| Zwor mÂvj‡bi Rb¨ †h 

cwievnx Zvi e¨envi Kiv nq GiI wKQy cwigvY †iva Av‡Q| d‡j 

wKQz cwigvY Zwor kw³ Zv‡c iƒcvš@wiZ nq| G Kvi‡Y MÖvnK 

ch©v‡q cÖvß Zwor kw³ we`ÿ r †K‡›`ª Drcvw`Z Zwor kw³ A‡c¶v 

Kg nq|  

j DÏxcK n‡Z cvB, R1 = 2, R2 = 2, R3 = 2, R4 = 4 

eZ©bx‡Z †iva R2 I R3 †kÖwY mgev‡q hy³, 

 Zzj¨‡iva Rs = R2 + R3 = 2 + 2 = 4 

Avevi Rs I R4 mgvš@ivj mgev‡q hy³ nIqvq, Zzj¨‡iva Rp n‡j,  

 
1

RP
 = 

1
Rs

 + 
1
R4

  

ev, 1
RP

 = 
1

4 + 
1

4 

ev, 1
RP

 = 
1 + 1
4  

ev, 1
RP

 = 
2

4 

 RP = 
4
2  = 2 

GLb RP Gi mv‡_ R1 †kÖwY‡Z hy³|  

 eZ©bxi †gvU Zzj¨‡iva, R = RP + R1  = 2 + 2 = 4 

AZGe, eZ©bxi †gvU Zzj¨‡iva 4| 
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k ÔMÕ n‡Z eZ©bxi Zzj¨‡iva, R = 4 
eZ©bxi wefe cv_©K¨, V = 12V 

eZ©bxi g–jcÖevn I n‡j, I = 
V
R = 

12
4  = 3A 

 

V = 2 V 

 R1 = 2  R2 = 2 

 R4 = 4  R3 = 4 

+     – 

 
R1 †ivawU Zwor‡Kv‡li mv‡_ hy³| ZvB R1 Gi wefe V = 12 V  
Avevi R1 †iv‡ai `yB cÖv‡š@i wefe cv_©K¨, V1 = I R1 
 = 3  2 = 6 V 
R1 †iv‡ai ga¨ w`‡q Zwor cÖevn I1 n‡j,  
 V1 = I1R1 
 ev,  6 = I1 2 

 ev,  I1 = 
6
2  

  I1 = 3A 
Avevi, R2 Gi Zzj¨‡iva, RP = 2 [ÔMÕ n‡Z]  
R2 Gi wefe cv_©K¨ V2 = I RP = 3A  2 = 6V  

R2 †iv‡ai ga¨ w`‡q Zwor cÖevn I4 n‡j, 

I4 = 
V2
R4

 = 
6V
4 = 1.5 A  

 R2 †iv‡ai ga¨Kvi cÖevn, I2 = I – I4  
 = 3A – 1.5 A = 1.5 A 
A_©vr I1  I2  

myZivs R1 I R2 Gi gvb mgvb nIqv m‡Ë¡I ZworcÖevn wfbœÑ 
Dw³wU h_v_©| 

 cÖkœ  08       p         n 
 

   p         n         p 
 1bs 2bs  

K. Aa©cwievnx Kx? 1 
L. Aa©cwievnx c`v_©mg–‡ni ˆewkó¨My‡jv Kx? 2 
M. 1bs e¯‘wU eZ©bx‡Z Kxfv‡e Rectify K‡i? 3 
N. 2bs e¯‘wU eZ©bxi msK‡KZ‡K cÖfvweZ K‡i wK bv 

gZvgZ `vI| 4 
[Aa¨vq-12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h †h mKj c`v‡_©i Zwor cwievwnZv Aš@iK I cwievn‡Ki 
gvSvgvwS Ges ZvcgvÎv e„w× †c‡j hv‡`i cwievwnZv e„w× cvq 
Zv‡`i‡K Aa©cwievnx e‡j| 

i Aa©cwievnx c`v‡_©i ˆewkó¨ : 
i. Gi Av‡cw¶K †iva 104 Ωm. 
ii. G‡Z †Kv‡bv Ac ª̀e¨ †gkv‡j Gi Zwor cwienb ¶gZv        

e„w× cvq| 

iii. cigk–b¨ ZvcgvÎvq Giv Aš@iK| 
iv. GKwU wbw ©̀ó ZvcgvÎv ch©š@ G‡`i Zwor †iva ZvcgvÎv 

e„w×i mv‡_ mv‡_ n«vm cvq| 
v. ZvcgvÎv e„w×i mv‡_ G‡`i Zwor cwievnKZ¡ e„w× cvq| 

vi. G‡`i ỳÕcÖv‡š@i wefe cv_©K¨ e„w× Ki‡j cwievnKZ¡         
e„w× cvq| 

j DÏxc‡Ki wP‡Îi 1bs e¯‘wU n‡jv p-n Rskb| p-n Rvsk‡b  
p-UvBc I n UvBc e¯‘i ¯@i ˆZwi nq| d‡j evB‡i †_‡K †Kv‡bv 

†fv‡ëR cÖ‡qvM bv Ki‡j Zwor cÖevn P‡j bv| p-n Rsk‡b hw` 
†Kv‡bv wefe cv_©K¨ cÖ‡qvM Kiv nq Zvn‡j Zwor cÖevn N‡U| hw` 

†fv‡ëR Ggbfv‡e cÖ‡qvM Kiv nq †h, †m‡ji abvÍK cÖvš@ 
p-UvBc e¯‘i mv‡_ Ges n-UvBc e¯‘i mv‡_ FYvÍK cÖvš@ mshy³ 
nq Zvn‡j †m‡ji abvÍK cÖv‡š@i B‡jKUªb p-UvBc e¯‘i w`‡K 

Ges FYvÍK cÖvš@ †nvjMy‡jv‡K n-UvBc e¯‘i w`‡K Uvb‡e| d‡j 
Zwor cÖevn P‡j| myZivs †fv‡ëR cÖ‡qvM Kiv n‡j p-n Rskb ïay 

B‡jKUªb GK Awfgy‡L cÖev‡ni AbygwZ †`q| myZivs GwU Rectify 

wn‡m‡e KvR K‡i| 

k DÏxc‡Ki wP‡Îi 2bs e¯‘wU eZ©bxi ms‡KZ‡K cÖfvweZ K‡i| 
2bs e¯‘wU j¶ Ki‡j †`Lv hv‡e †h GKwU n-UvBc †Kjv‡mi Dfq 

w`‡K GKwU K‡i p-UvBc †Kjvm m¨vÛDBP K‡i p-n-p Rvskb ˆZwi 
K‡i hv‡K p-n-p UªvbwR÷i ejv nq| GiKgfv‡e mw¾Z †Kjv‡mi 

cÖ_gwU‡K wbtmviK (E), gv‡SiwU‡K cxV (B) Ges Ab¨ cv‡kiwU‡K 
msMÖvnK (C) e‡j| 

 

   p         n         p 
 

E B C 

cxV 

wbtmviK msMÖvnK 

wbtmviK cxV 
 

myZivs UªvbwR÷‡i ỳwU Rvskb _v‡KÑ cÖ_gwU wbtmviK cxV 

Rvskb, AciwU msMÖvnK cxV Rvskb| ¯̂vfvweK Kvh©cÖYvwj Abyhvqx 
wbtmviK cxV Rvskb m¤§yLx †SuvKwewkó Ges msMÖvnK cxV Rvskb 

wegyLx †SuvKwewkó nq| m¤§yLx †SuvK Ae¯’vq GKwU ¶z`ª wefe 
cÖ‡qvM Kiv n‡j cxV w`‡q ïay Zwor cÖevnB P‡j Zv bq eis cxV I 

msMÖvn‡Ki Kv‡i›U cÖev‡n evav`vbKvix cÖfve Kwg‡q †`q| d‡j 
RvskbwU Zwor cÖevnx n‡q hvq Ges wbtmviK I msMÖvn‡Ki g‡a¨ 

Zwor cÖevn P‡j| cxV G ev Aš@M©vgx eZ©bx‡Z GKwU ¶z`ª 
ZworcÖevn msMÖvnK ev ewnM©vgx eZ©bx‡Z 50 †_‡K 100 MyY ewa©Z 
n‡q cÖevwnZ nq| 

ZvB ejv hvq, 2bs e¯‘wU eZ©bxi ms‡KZ‡K cÖfvweZ K‡i| 
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