
c`v_©weÁvb     1377 

 
 

XvKv †evW© 2024 
 c`v_©weÁvb (eûwbe©vPwb Afx¶v)     1  3  6  welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. evZv‡mi cÖevn w`‡q ˆZwi ev`¨hš¿ †KvbwU? 
 K nvi‡gvwbqvg L †mZvi M †envjv N Zejv  
2. `„k¨gvb Av‡jvi me‡P‡q †QvU Zi½‰`‡N©̈ i †_‡KI †QvU 

Zi½‰`N©̈ ‡K Kx e‡j? 
 K Bbd«v‡iW L Avëªv fv‡qv‡jU M gvB‡µvI‡qf N †iwWI I‡qf 
3. K¨vcvwmU‡ii aviKZ¡ hw` C Ges †fv‡ëR V nq Zvn‡j Zvi 

†fZ‡i †h kw³ Rgv _v‡K †mwU n‡”QÑ   

 K 
1
2 VC2 L 12 CV M 

1
2 CV2 N 

1
2 C2V2 

4. †KvbwUi Kvh©cÖYvwj‡Z Zwor †PŠ¤̂K Av‡ek‡K e¨envi Kiv nq? 
 K f¨vKzqvg wUDe L Wv‡qvW M UªvÝdg©vi N gvB‡µv‡dvb 
5. mivmwi evwni n‡Z wfZ‡ii A½ †`Lvi cÖwµqvwUi bvg 
 K wmwU ¯‹¨vb L BwUwU M BwmwR N G‡ÛvmKwc 
6. †Kvb ivwk hyM‡ji gvÎv GKB? 
 K KvR I Kg©̀ ¶Zv L KvR I ¶gZv 
 M KvR I kw³ N ¶gZv I kw³ 
7. wb‡Pi †Kvb h‡š¿ X-Ray e¨eüZ nq? 
 K AvjUªvm‡bvMÖvwd I wmwU ¯‹¨vb L wmwU ¯‹¨vb I †iwWI‡_ivwc 
 M BwmwR I AvjUªvm‡bvMÖvwd N BwmwR I †iwWI‡_ivwc 
8. wb‡Pi †Kvb m¤•K©wU mwVK? 

 K  = 
3
2  L  = 3 M  = 2 N  = 2 

9. †Kvqv›Uvg Z‡Ë¡i mv‡_ w_Iwi Ae wi‡jwUwfwU e¨envi K‡i †K cÖwZ 
c`v‡_©i Aw¯@Z¡ †NvlYv K‡ib? 

 K wWivK L i›U‡Rb M †e‡K‡ij N †gwi Kzwi 
10. w¯•Ös †_‡K Szwj‡q †bIqv GKUv e¯‘i MwZ n‡”Q 
 K Pjb MwZ L N–Y©b MwZ 
 M mij‰iwLK MwZ N ¯•›`b MwZ 
11. GKwU e¯‘ w¯’i Ae¯’v n‡Z hvÎv kyi“ Ki‡j Gi miY wbY©‡qi 

Rb¨ wb‡Pi †Kvb mgxKiYwU cÖ‡hvR¨? 

 K s = at2 L v = 2as M s = 
v
2a

  N s = 
v2

2a  

12. GKwU ¯ŒzM‡Ri ¯Œz‡qi wcP 0.5 mm Ges e„ËvKvi As‡ki fvM 
msL¨v 100 n‡j ¯ŒzM‡Ri b–̈ bv¼ KZ? 

 K 0.001 mm L 0.005 mm M 0.01 mm N 0.05 mm 
13. ¶gZvi gvÎv †KvbwU? 
 K ML2T1 L MLT2 M ML2T3 N MLT3 
14. Av‡cw¶K Zv‡ci GKK †KvbwU? 
 K JK1 L Jkg K1 M kg J1K1 N Jkg1 K1 
15. 1500 kg f‡ii GKwU Mvwo 72 km h1 †e‡M MwZkxj n‡j Gi fi‡eM KZ n‡e? 
 K 1.08  105 kg ms1 L 3  104 kg ms1 

 M 300 kg ms1 N 75 kg ms1 

 wb‡Pi DÏxc‡Ki Av‡jv‡K 16 I 17 bs cÖ‡kœi DËi `vI :  
 

C F F A A 

B 

O 

 
 wP‡Î OC = 12 cm Ges AF = 4 cm. 
16. †jÝwU n‡Z KZ –̀‡i AB Gi cÖwZwe¤̂ MwVZ n‡e? 
 K 2.4 cm L 3.75 cm M 12 cm N 15 cm 
17. j¶¨e¯‘ AB †K †j‡Ýi w`‡K 7 cm miv‡j 
 i. Aev¯@e cÖwZwe¤̂ MwVZ n‡e  ii. cÖwZwe¤̂ cÖavb †dvKv‡m Aew¯’Z n‡e 
 iii. Drcbœ we‡¤̂i Rb¨ weea©b n‡e 2 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 18 I 19 bs cÖ‡kœi DËi `vI : 

 
R1 2  

R2 4  

R3 4  

22 V  
18. eZ©bxi Zzj¨‡iva KZ? 
 K 1 L 2.5  M 4  N 10  
19. R3 †ivawU‡K AcmviY Ki‡j 
 i. eZ©bxi †gvU cÖevngvÎv n«vm cv‡e ii. R1 I R2 Gi ¶gZv GKB n‡e 
 iii. R1 I R2 Gi ga¨ w`‡q GKB we`ÿ r cÖevwnZ n‡e 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 
20. wb‡Pi †Kvb gva¨‡g kã ª̀“Z P‡j? 
 K cvwb L cvi` M †jvnv N nvB‡Wªv‡Rb 
21. DËi Avq‡bi me©̀ v 
 i. Aev¯@e cÖwZwe¤̂ MwVZ nq  ii. Dëv cÖwZwe¤̂ MwVZ nq 
 iii. weea©b 1 A‡c¶v †QvU nq 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 
22. †÷cAvc UªvÝdg©v‡ii †¶‡Î 
 i. Vs > Vp    ii. ns > np   iii. Is > Ip 
 wb‡Pi †KvbwU mwVK? 
 K i  L iii M i I ii N i, ii I iii 
 wb‡Pi DÏxcKwU c‡o 23 I 24bs cÖ‡kœi DËi `vI :  
 cvwb‡Z A ª̀eYxq `ywU KwVb c`v_© A I B| A Gi AvqZb 1500 cc 

I fi 0.9 kg Ges B Gi NbZ¡ A Gi Nb‡Z¡i wØMyY| (cvwbi NbZ¡ 
1 gm/cc Ges g = 9.8 ms2) 

23. A e¯‘wU‡K cvwbi 0.5 m Mfx‡i wb‡j KZ Pvc Abyfe Ki‡e? 
 K 4900 pa L 2940 pa M 2.94 pa N 2.94103 pa 
24. A I B `ywU e¯‘‡K cvwb‡Z †Q‡o w`‡j 
 K A Wz‡e hv‡e wKš‘ B fvm‡e L A I B DfqB Wz‡e hv‡e 
 M A I B DfqB fvm‡e N A fvm‡e wKš‘ B Wz‡e hv‡e 
25. †Kvb e‡ji Kvi‡Y †ZRw¯Œq wbDwK¬qvm †_‡K  iwk¥ ev B‡jKUªb †ei nq? 
 K †PŠ¤^K ej L `ye©j wbDwK¬q ej M we`ÿ r ej N mej wbDwK¬q ej

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

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

c`v_©weÁvb 
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XvKv †evW©-2024 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)     1  3  6  welq †KvW  
mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM ẁ ‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 
1|  GKwU ¯ŒzM‡Ri jwNô aª“eK 0.01 mm. GB ¯ŒzMR e¨envi 

K‡i GKwU mylg Zv‡ii e¨vm cwigvc Gi †¶‡Î ˆiwLK †¯‹j 
cvV I e„ËvKvi †¯‹j cvV h_vµ‡g 3 mm Ges 65 cvIqv 
†Mj| D³ ¯ŒzM‡Ri †Kv‡bv hvwš¿K Î“wU bvB| ZviwUi ˆ`N©̈  I 
Bqvs‡qi MyYv¼ h_vµ‡g 10 m Ges 200 Nm2| 
K. †ZRw¯ŒqZv Kx? 1 
L. ÒIRb GKwU jä ivwk|Ó-e¨vL¨v Ki| 2 
M. ZviwUi cȪ ’‡”Q‡`i †¶Îdj wbY©q Ki| 3 
N. ZviwUi GKcÖv‡š@ 15 kg fi Szwj‡q w`‡j Gi ˆ`N©̈  

cÖmviY Kx cwigvY n‡eÑ MvwYwZK we‡kÐlY †`LvI| 4 
2| wgbv Zvi †QvU fvB‡qi mv‡_ GKwU cyKz‡ii cv‡o e‡m wQj| 

Zvi fvB‡qi nv‡Z 200 gm fi Ges  1250 cm3 AvqZ‡bi 
GKwU ej wQj| 

 nVvr ejwU cyKz‡ii cvwb‡Z c‡o †Mj| cyKziwUi cvwbi 
MfxiZv 3m cvwbi NbZ¡ 1000 kgm3 Ges H ¯’v‡bi 
AwfKl©R Z¡iY 9.8 ms2| 
K. A¯•k© ej Kv‡K e‡j? 1 
L. fi‡e‡Mi msi¶Y m–ÎwU e¨vL¨v Ki| 2 
M. cyKziwUi Zj‡`‡k cvwbi Pvc wbY©q Ki| 3 
N. ejwU cvwb‡Z Wz‡e hv‡e wK bv? MvwYwZK we‡kÐl‡Y 

wba©viY Ki| 4 
3|  100 kg f‡ii GKwU Mvwoi †eM mgq †jLwPÎ wbæiƒc : 

 
K. MwZ RoZv Kv‡K e‡j? 1 
L. †evZ‡ji wQwc‡Z LuvRKvUv _v‡K †Kb? 2 
M. cÖ_g 30 †m‡K‡Û MvwowUi AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. BC As‡k Kx cwigvY ej cÖ‡qvM Kivi d‡j MvwowU 

C we›`y‡Z _vgv‡bv m¤¢e n‡qwQj MvwYwZK we‡kÐl‡Y 
wbY©q Ki| 4 

4|   

 
 GKwU AeZj `c©‡Yi eµZvi e¨vmva© 20 cm| `c©YwU †_‡K 

25 cm `–‡i GKwU 4 cm j¤̂v `Ê ivLv Av‡Q| 
K. ÔWvBÕ Kx? 1 
L. gvbe‡`n‡K ÒˆRe hš¿Ó ejv nq †Kb? 2 
M. `ÊwUi cÖwZwe‡¤̂i `–iZ¡ wbY©q Ki| 3 
N. Ò`ÊwU F we›`y‡Z ivL‡j Gi cÖwZwe¤̂ ev¯@e I 

Aev¯@e DfqB n‡e|Ó iwk¥ wP‡Îi mvnv‡h¨ e¨vL¨v Ki| 4 

5| GKwU †Q‡j AvswkK cvwbc–Y© Kzqvi gy‡L nvZ Zvwj †`Iqvi 
ci 0.12 sec Ges 0.15 sec ci ci ỳwU kã kyb‡Z †cj| 
kãwUi K¤•v¼ 1.2 kHz wQj| evZv‡m I cvwb‡Z k‡ãi †eM 
h_vµ‡g 330 ms1 Ges 1500 ms1| 
K. mwjb‡qW Kx? 1 
L. ÔUªvÝdg©vi wWwm †fv‡ë‡R KvR K‡i bvÕÑ †Kb? e¨vL¨v Ki| 2 
M. cvwb‡Z kãwUi Zi½ ˆ`N©̈  wbY©q Ki| 3 
N. MvwYwZK we‡kÐl‡Y Kzqvi MfxiZv wbY©q Ki| 4 

6|  GKwU AcwUK¨vj dvBev‡ii †Kvi I K¬v‡Wi cÖwZmiYv¼ 
h_vµ‡g 1.75 I 1.45| 
K. ÒKw¤•DUvi wfkb wmb‡WªvgÓ Kx? 1 
L. evmvevwo‡Z ˆe ỳ̈ wZK ms‡hv‡Mi †¶‡Î ÒMÖvDwÛsÓ 

e¨envi Kiv nq †Kb? 2 
M. K¬vW †_‡K †Kv‡i 60 †Kv‡Y AvcwZZ iwk¥i cÖwZdjb 

†KvY wbY©q Ki| 3 
N. me©wbæ KZ †Kv‡Y AvcwZZ Av‡jvK Zi½ AcwUK¨vj 

dvBeviwUi ga¨ w`‡q mÂvwjZ n‡e? wbY©q Ki Ges 
†hvMv‡hvM e¨e¯’vq Gi RbwcÖqZvi KviY we‡kÐlY Ki| 4 

7|  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› ỳ‡Z †fv‡ëR GKB n‡e wK bvÑ MvwYwZKfv‡e 
e¨vL¨v Ki| 4 

8|  GKwU 1.67 kg f‡ii avZe LÊ‡K GKB avZzi ˆZwi 2 kg 
f‡ii cv‡Îi g‡a¨ †i‡L 1000C G DËß Kiv n‡jv| avZe 
LÊwU‡K GKwU 0C ZvcgvÎvi ei‡di ¯@–‡c ivLv n‡jv| 
avZzwUi Av‡cw¶K Zvc 400 Jkg1k1, eid Mj‡bi 
Av‡cw¶K myß Zvc 334kJkg1| cvwbi Av‡cw¶K Zvc 
4.2kJk1k1| 
K. _v‡g©vKvcj Kx? 1 
L. Ôe¯‘i fiB kw³ÕÑ e¨vL¨v Ki| 2 
M. DËß avZe LÊwU Kx cwigvY eid Mjv‡Z m¶g 

n‡eÑ Zv wbY©q Ki| 3 
N. hw` mgcwigvY (M n‡Z cÖvß) eid DwjÐwLZ DËß 

cv‡Î ivLv n‡Zv eid I cv‡Îi wgkÖ‡Yi ZvcgvÎv 
KZ n‡Zv MvwYwZK we‡kÐlY K‡i †`LvI| 4 



c`v_©weÁvb     1379 

DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  GKwU ¯ŒzM‡Ri jwNô aª“eK 0.01 mm. GB ¯ŒzMR 
e¨envi K‡i GKwU mylg Zv‡ii e¨vm cwigvc Gi †¶‡Î ˆiwLK 
†¯‹j cvV I e„ËvKvi †¯‹j cvV h_vµ‡g 3 mm Ges 65 cvIqv 
†Mj| D³ ¯ŒzM‡Ri †Kv‡bv hvwš¿K Î“wU bvB| ZviwUi ˆ`N©̈  I 
Bqvs‡qi MyYv¼ h_vµ‡g 10 m Ges 200 GPa| 

K. †ZRw¯ŒqZv Kx? 1 
L. ÒIRb GKwU jä ivwk|Ó-e¨vL¨v Ki| 2 
M. ZviwUi cȪ ’‡”Q‡`i †¶Îdj wbY©q Ki| 3 
N. ZviwUi GKcÖv‡š@ 15 kg fi Szwj‡q w`‡j Gi ˆ`N©̈  

cÖmviY Kx cwigvY n‡eÑ MvwYwZK we‡kÐlY †`LvI| 4 
 [Aa¨vq-5 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h †Kv‡bv †gŠj †_‡K ¯̂Ztù‚Z©fv‡e †ZRw¯Œq KYv ev iwk¥ 
wbM©g‡bi NUbvB n‡jv †ZRw¯ŒqZv|  

i Avgiv Rvwb,  
IRb = fi  AwfKl©R Z¡iY  

 = fi  
†e‡Mi cwieZ©b

mgq   

 = fi  
ˆ`N©̈

mgq  mgq  

 = fi  
ˆ`N©̈
mgq2  

A_©vr GKvwaK †gŠwjK ivwki mgš̂‡q IRb ivwkwU cvIqv hvq, GwU 
GKwU jä ivwk| Avevi †Kv‡bv e¯‘i IRb c„w_exi †K‡› ª̀i w`‡K 
wµqv Kivq GwU GKwU †f±i ivwk|  

j †`Iqv Av‡Q,  
Zv‡ii ˆiwLK †¯‹j cvV, L = 3 mm 
Zv‡ii e„ËvKvi †¯‹j cvV, C = 65 
jwNô MYb, LC = 0.01 mm 
Zv‡ii cȪ ’‡”Q‡`i †¶Îdj, A = ?  
Avgiv Rvwb,  
Zv‡ii cȪ ’‡”Q‡`i e¨vm = ˆiwLK †¯‹‡ji cvV + e„ËvKvi †¯‹‡ji 
cvV  jwNô MYb, 
D = L + C  LC  
ev, D = 3 mm + 65  0.01 mm 
ev, D = 3.65 mm 

 Zv‡ii cȪ ’‡”Q‡`i †¶Îdj, A = 4 D2 

   = 
3.1416

4   (3.65)2 

   = 10.463 mm2 

k ÔMÕ n‡Z cvB, 
Zv‡ii cȪ ’‡”Q‡`i †¶Îdj,  
A = 10.463 mm2 
 = 10.463  10 6 m2 
Zv‡ii Dci Uvb, T = mg 
 = 15  9.8 
 = 147 N 

GLv‡b, 
Avw` ˆ`N©̈ , Lo = 10 m 
Bqs Gi MyYv¼, 
Y = 200 GPa 
 = 200  109 Pa 
fi, m = 15 kg 
AwfKl©R Z¡iY, g = 9.8 ms 2 

awi, ˆ`N©̈  e„w× †c‡q L n‡e 

myZivs L  Lo
Lo

 = 
1
Y ( )T

A  

ev, L  10
10  = 

1
200  109  

147
10.463  10 6 

ev, L  10
10  = 7.0247  10 5 

ev, L  10 = 7.0247  10 5  10 
ev, L = 10 + 7.0247  10 4 
ev, L = 10.0007 m 
myZivs ˆ`N©̈  e„w× = L  Lo = 10.0007  10 = 0.0007 m = 0.7 mm 

 ZviwUi GKcÖv‡š@ 15 kg fi Szwj‡q w`‡j Gi ˆ`N©̈  cÖmviY 
n‡e 0.7 mm| 

 cÖkœ  02  wgbv Zvi †QvU fvB‡qi mv‡_ GKwU cyKz‡ii cv‡o e‡m 
wQj| Zvi fvB‡qi nv‡Z 200 gm fi Ges  1250 cm3 AvqZ‡bi 
GKwU ej wQj| 
nVvr ejwU cyKz‡ii cvwb‡Z c‡o †Mj| cyKziwUi cvwbi MfxiZv 3m 
cvwbi NbZ¡ 1000 kgm3 Ges H ¯’v‡bi AwfKl©R Z¡iY 9.8 ms2| 

K. A¯•k© ej Kv‡K e‡j? 1 
L. fi‡e‡Mi msi¶Y m–ÎwU e¨vL¨v Ki| 2 
M. cyKziwUi Zj‡`‡k cvwbi Pvc wbY©q Ki| 3 
N. ejwU cvwb‡Z Wz‡e hv‡e wK bv? MvwYwZK we‡kÐl‡Y 

wba©viY Ki| 4 
 [Aa¨vq-5 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h `yBwU e¯‘i cÖZ¨¶ ms¯•k© QvovB †h ej wµqv K‡i Zv‡K 
A¯•k© ej e‡j| 

i GKvwaK e¯‘i g‡a¨ ïay wµqv cÖwZwµqv Qvov Ab¨ †Kv‡bv ej 
KvR bv Ki‡j †Kv‡bv wbw ©̀ó w`‡K Zv‡`i †gvU fi‡e‡Mi †Kv‡bv 
cwieZ©b nq bv| 
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g‡b Kwi, m1 I m2 f‡ii `ywU e¯‘ h_vµ‡g u1 I u2 Avw`‡eM 
wb‡q GKB mij‡iLvq Pj‡Q| hw` u1 > u2 nq Z‡e, m1 f‡ii 
e¯‘wU GK mgq m2 f‡ii e¯‘wU‡K av°v w`‡e| aiv hvK, wµqv 
cÖwZwµqvRwbZ e‡ji mgqKvj t Ges msN‡l©i ci e¯‘ ỳwUi †eM 
h_vµ‡g v1 I v2| myZivs fi‡e‡Mi msi¶Y m–Îvbymv‡i, 
†gvU Avw` fi‡eM = †gvU †kl fi‡eM, 
ev,  m1u1 + m2u2 = m1v1 + m2v2 

j †`Iqv Av‡Q,  
cyKz‡ii cvwbi MfxiZv, h = 3 m 
cvwbi NbZ¡, w = 1000 kg m3 

AwfKl©R Z¡iY, g = 9.8 ms2 

cyKziwUi Zj‡`‡ki cvwbi Pvc, P = ?  
Avgiv Rvwb,  
P = hwg 
 = 3m  1000 kg m3  9.8 ms2  

 = 29400 Pa (Ans.) 

k GLv‡b,  
e‡ji fi, m = 200 gm = 0.2 kg  
e‡ji AvqZb, V = 250 cm3 = 2.5  104 m3 
cvwbi NbZ¡, w = 1000 kg m3 
Avgiv Rvwb, 

ejwUi NbZ¡, b = 
m
V  

 = 
0.2 kg

2.5  10 4 m3  

 = 800 kg m3 < 1000 kg m3 

†h‡nZz ejwUi NbZ¡ cvwbi Nb‡Z¡i †P‡q Kg| ZvB ejwU cvwb‡Z 
†f‡m _vK‡e|  

 cÖkœ  03  100 kg f‡ii GKwU Mvwoi †eM mgq †jLwPÎ wbæiƒc : 

 
K. MwZ RoZv Kv‡K e‡j? 1 
L. †evZ‡ji wQwc‡Z LuvRKvUv _v‡K †Kb? 2 
M. cÖ_g 30 †m‡K‡Û MvwowUi AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. BC As‡k Kx cwigvY ej cÖ‡qvM Kivi d‡j MvwowU 

C we›`y‡Z _vgv‡bv m¤¢e n‡qwQj MvwYwZK we‡kÐl‡Y 
wbY©q Ki| 4  

[Aa¨vq-3 Gi Av‡jv‡K] 
3bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘ MwZkxj _vK‡j Zvi Pjgvb _vKvi cÖeYZv‡K MwZ 
RoZv e‡j|  

i †evZj I wQwci ga¨eZ©x Nl©Y e„w×i Rb¨ †evZ‡ji wQwc‡Z 
LuvRKvUv _v‡K| wQwc Øviv †evZ‡ji gyL eÜ Kivi mgq wQwci 
LuvRMy‡jv †evZj‡K AuvK‡o a‡i iv‡L Ges cÖ‡qvRbxq Nl©Y e‡ji 
†hvMvb †`q| ZvB ejv hvq, Nl©Y e„w×i gva¨‡g wQwc Øviv †evZ‡ji 
gyL‡K k³fv‡e eÜ Kivi Rb¨ †evZ‡ji wQwc‡Z LuvRKvUv _v‡K| 

j DÏxcK n‡Z cvB,  
 Avw`‡eM, u = 0 ms1 
 †kl‡eM, v = 5 ms1 
 mgq, t = 20 sec 

 Z¡iY, a = 
v  u

t   

 = 
5  0

20   

 = 0.25 ms2 
DÏxc‡Ki †jLwPÎ n‡Z Avgiv cvB, MvwowU cÖ_g 20 sec mgZ¡i‡Y 
Pjvi ci cieZx© (30  20) = 10 sec MvwowUi mg‡e‡M P‡j| 
myZivs cÖ_g 20 sec G MvwowUi AwZµvš@ –̀iZ¡,  

s1 = ut + 
1
2 at2 

 = 0  20 + 
1
2  0.25 ms2  (20)2 

 = 50 m 
Avevi cieZx© 10 sec G MvwowUi AwZµvš@ –̀iZ¡,  
s2 = vt  
 = 5  10 = 50 m 
 MvwowUi †gvU –̀iZ¡, s = s1 + s2 

  = 50 m + 50 m  
  = 100 m  
myZivs MvwowU cÖ_g 30 sec G 100 m –̀iZ¡ AwZµg Ki‡e| 

k DÏxcK n‡Z, MvwowUi fi, m = 100 kg  
BC As‡k Avw`‡eM, u = 5 ms1 
†kl †eM, v = 0 ms1 

mgq, t = 20 sec  

 BC As‡k MvwowUi Z¡iY, a = 
v  u

t   

 = 
0  5 ms1

20 s   

 =  0.25 ms2 

 Mvwo‡Z cÖ‡qvMK…Z ej, F  = ma 
 = 100 kg  ( 0.25) ms2 
 =  25 N (wecixZgyLx ej) 
myZivs BC As‡k 25 N wecixZgyLx ej cÖ‡qvM Kivi d‡j MvwowU 
C we›`y‡Z _vgv‡bv m¤¢e n‡qwQj|   

 

 cÖkœ  04  

 
 GKwU AeZj `c©‡Yi eµZvi e¨vmva© 20 cm| `c©YwU †_‡K 

25 cm `–‡i GKwU 4 cm j¤̂v `Ê ivLv Av‡Q| 
K. ÔWvBÕ Kx? 1 
L. gvbe‡`n‡K ÒˆRe hš¿Ó ejv nq †Kb? 2 
M. `ÊwUi cÖwZwe‡¤̂i `–iZ¡ wbY©q Ki| 3 
N. Ò`ÊwU F we›`y‡Z ivL‡j Gi cÖwZwe¤̂ ev¯@e I 

Aev¯@e DfqB n‡e|Ó iwk¥ wP‡Îi mvnv‡h¨ e¨vL¨v Ki| 4 
 [Aa¨vq-8 Gi Av‡jv‡K] 



c`v_©weÁvb     1381 

4bs cÖ‡kœi DËi 

h GbwRIMÖvg Kivi mgq i³bvwjKvq we‡kl mi“ I bgbxq b‡ji 
gva¨‡g †h Zij c`v_© cÖ‡ek Kiv‡bv nq ZvB WvB| 

i gvbe‡`n GKwU ˆRehš¿ ¯̂iƒc| hš¿ Øviv KvR Kivi Rb¨ 
kw³i cÖ‡qvRb| wewfbœ BwÄ‡b Avgiv †c‡Uªvj, wW‡Rj, wm.Gb.wR 
BZ¨vw` R¡vjvwb e¨envi K‡i ivmvqwbK kw³‡K hvwš¿K kw³‡Z 
iƒcvš@wiZ Kwi| wVK †Zgwbfv‡e, Lv`¨ MÖnY I k¦mb cÖwµqvi 
gva¨‡g gvbe‡`‡nI ivmvqwbK kw³‡K Zvc kw³ I hvwš¿K kw³‡Z 
iƒcvš@wiZ K‡i| myZivs gvbe‡`n Avm‡j GKwU ˆRweK hš¿| 

j GLv‡b †`Iqv Av‡Q,  
 `c©‡Yi eµZvi e¨vmva©, r = 20 cm 

 `c©‡Yi †dvKvm –̀iZ¡, f = 
r
2 = 

20
2  = 10 cm 

 j¶¨e¯‘i –̀iZ¡, u = 25 cm  
 `ÊwUi cÖwZwe¤̂, v = ? 
Avgiv Rvwb,  

 1
f = 

1
u + 

1
v  

ev, 1
v = 

1
  

1
u  

ev, 1
v = 

1
10  

1
25  

ev, 1
v = 

5  2
50   

ev, 1
v = 

3
50  

ev, v = 
50
3   

 v = 16.67 cm  
AZGe `c©YwUi cÖwZwe‡¤̂i `–iZ¡ 16.67 cm| (Ans.) 

k `ÊwU `c©‡Yi F we›`y Z_v cÖavb †dvKv‡m ¯’vcb Kiv n‡j †h 
we¤̂ MwVZ n‡e Zv wb‡P iwk¥wPÎ A¼bmn †`Lv‡bv n‡jv| 

 
awi, MM GKwU AeZj `c©Y, P `c©‡Yi †gi“, F cÖavb †dvKvm 
Ges C eµZvi †K›`ª| `c©‡Yi cÖavb A¶ PC Gi Ici OA GKwU 
j¶¨e¯‘ j¤̂fv‡e Aew¯’Z| O n‡Z GKwU iwk¥ ON cÖavb A‡¶i 
mgvš@iv‡j `c©‡Yi N we› ỳ‡Z AvcwZZ n‡q cÖavb †dvKv‡mi ga¨ 
w`‡q NI c‡_ cÖwZdwjZ nq|  
O n‡Z Aci GKwU iwk¥ OM eµZvi e¨vmva© eivei AvcwZZ n‡q 
GKB c‡_ wd‡i hvq| cÖwZdwjZ GB iwk¥ `ywU `c©‡Yi mvg‡b 
Amx‡g †Kv‡bv we› ỳ‡Z A_ev †cQb w`‡K ewa©Z Ki‡j Amxg †_‡K 
Avm‡Q e‡j g‡b nq| 
cÖwZwe‡¤̂i cÖK…wZ : ev¯@e I D‡ëv A_ev Aev¯@e I †mvRv| 

 cÖkœ  05  GKwU †Q‡j AvswkK cvwbc–Y© Kzqvi gy‡L nvZ Zvwj 
†`Iqvi ci 0.12 sec Ges 0.15 sec ci ci ỳwU kã kyb‡Z †cj| 
kãwUi K¤•v¼ 1.2 kHz wQj| evZv‡m I cvwb‡Z k‡ãi †eM 
h_vµ‡g 330 ms1 Ges 1500 ms1| 

K. mwjb‡qW Kx? 1 
L. ÔUªvÝdg©vi wWwm †fv‡ë‡R KvR K‡i bvÕÑ †Kb? e¨vL¨v Ki| 2 
M. cvwb‡Z kãwUi Zi½ ˆ`N©̈  wbY©q Ki| 3 
N. MvwYwZK we‡kÐl‡Y Kzqvi MfxiZv wbY©q Ki| 4 

 [Aa¨vq-7 Gi Av‡jv‡K] 
5bs cÖ‡kœi DËi 

h mwjb‡qW n‡jv cü vPv‡bv Zv‡ii KzÊjx hvi ga¨ w`‡q Zwor 
cÖevwnZ n‡j KzÊjx‡Z `Ê Pz¤̂‡Ki b¨vq kw³kvjx †PŠ¤̂K‡¶Î ˆZwi 
nq| 

i UªvÝdg©v‡i DC †fv‡ëR KvR K‡i bv| KviY DC †fv‡ë‡R 
kw³i Drm ev cÖev‡ni Av‡ekx ¶gZv _v‡K bv|  
Avgiv Rvwb, UªvÝdg©v‡ii gyL¨ KzÊjx‡Z †fv‡ëR cÖ‡qvM Ki‡j 
†PŠ¤̂K ej‡iLvi cwieZ©‡bi Rb¨ †MŠY KzÊjx‡Z GKwU †fv‡ëR 
Avweó nq| Gfv‡e UªvÝdg©vi KvR K‡i| DC cÖevn cÖ‡qvM Ki‡j 
†PŠ¤̂K ej‡iLvi cwieZ©b nq bv| ZvB †MŠY KzÊjx‡Z Zwo”PvjK 
kw³ Avweó n‡e bv| Aciw`‡K gyL¨ KzÊjx‡Z AC †fv‡ëR ev 
cÖevn cÖ‡qvM Ki‡j †PŠ¤̂K ej‡iLvi cwieZ©b nq Ges †MŠY 
KzÊjx‡Z Zwo”PvjK kw³ Avweó nq| ZvB UªvÝdg©v‡i DC 
†fv‡ëR KvR K‡i bv| 

j Avgiv Rvwb,  
 v =  

ev,  = 
v
  

ev,  = 
1500 ms1

1200 ms1   

  = 1.25 m 

DÏxcK n‡Z cvB,  
cvwb‡Z k‡ãi †eM, v = 1500 ms1 

K¤•v¼,  = 1.2 kHz 
 = 1200 Hz  
cvwb‡Z kãwUi Zi½‰`N©̈ ,  = ? 

myZivs cvwb‡Z kãwUi Zi½‰`N©̈  1.25 m| (Ans.) 

k Kzqvi evqy gva¨‡gi †¶‡Î,  
kã †kvbvi mgq, ta = 0.12 sec 
evqy‡Z k‡ãi †eM, va = 330 ms1 

 Kzqvi cvwb k–b¨ As‡ki D”PZv,  

 ha = 
va ta

2   

  = 
330  0.12

2   

  = 19.8 m  
Avevi Kzqvi cvwb gva¨‡g †¶‡Î,  
cvwb‡Z cÖ‡qvRbxq mgq, tw = 0.15 s  0.12 s 
   = 0.03 sec  
cvwb‡Z k‡ãi †eM, vw = 1500 ms1 

 Kzqvi cvwbc–Y© As‡ki D”PZv, hw = 
vw  tw

2    

   = 
1500 ms1  0.03 sec

2   

   = 22.5 m  
 Kzqvi †gvU MfxiZv, h = ha + hw 
   = 19.8 + 22.5  
   = 42.3 m 

hw 

ha 
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 cÖkœ  06  GKwU AcwUK¨vj dvBev‡ii †Kvi I K¬v‡Wi 
cÖwZmiYv¼ h_vµ‡g 1.75 I 1.45| 

K. ÒKw¤•DUvi wfkb wmb‡WªvgÓ Kx? 1 
L. evmvevwo‡Z ˆe ỳ̈ wZK ms‡hv‡Mi †¶‡Î ÒMÖvDwÛsÓ 

e¨envi Kiv nq †Kb? 2 
M. K¬vW †_‡K †Kv‡i 60 †Kv‡Y AvcwZZ iwk¥i cÖwZdjb 

†KvY wbY©q Ki| 3 
N. me©wbæ KZ †Kv‡Y AvcwZZ Av‡jvK Zi½ AcwUK¨vj 

dvBeviwUi ga¨ w`‡q mÂvwjZ n‡e? wbY©q Ki Ges 
†hvMv‡hvM e¨e¯’vq Gi RbwcÖqZvi KviY we‡kÐlY Ki| 4 

 [Aa¨vq-9 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h `xN©¶Y Kw¤•DUv‡i KvR Ki‡j †Pv‡Li †h mgm¨v m„wó nq ZvB 
Kw¤•DUvi wfkb wmb‡Wªvg| 

i Kv‡i›U wbDUªv‡ji ga¨ w`‡q cÖevwnZ nq Ges Zv wm‡÷g‡K 
mPj iv‡L| Avgv‡`i evmvevwo‡Z 220 †fv‡ëi we ỳ̈ r e¨envi Kiv 
nq Ges eo hš¿mn UªvÝwgkb jvB‡b AviI †ewk †fv‡ëR _vK‡Z 
cv‡i| Avgv‡`i e¨envi Kiv A‡bK hš¿ Kg †fv‡ëR Pjevi ciI 
Kv‡Ri cÖ‡qvR‡b †ewk †fv‡ëR Drcbœ Ki‡Z cv‡i Gi wfZ‡ii 
mvwK©‡Ui gva¨‡g| ZvB B‡jKwUªK kK †_‡K euvPevi Rb¨ mvaviYZ 
hš¿cvwZ I jvBb MÖvDwÛs ev Avw_©s Kiv n‡q _v‡K| G‡Z K‡i kK 
cvIqv eÜ Kiv bv †M‡jI †hb cÖvYNvwZ bv nq †m e¨vcv‡i wKQyUv 
n‡jI e¨e¯’v †bIqv hvq| 

j Avgiv Rvwb, 
n1 sin1 = n1 sin2 

ev, sin2 = 
n1
n2

 sin1 

 = 
1.45
1.75  sin60 

GLv‡b, 
†Kv‡ii cÖwZmiYv¼, n2 = 1.75 
K¬¨v‡Wi cÖwZmiYv¼, n1 = 1.45 
AvcZb †KvY, 1 = 60 
cÖwZmiY †KvY, 2 = ? 

ev, 2 = sin 1 (0.717) 
 = 45.8 

 = 45.8 (Ans.) 

k msKU †KvY C n‡j, 

C = sin 1 ( )anc

ank
 

GLv‡b, 
†Kv‡ii cÖwZmiYv¼, ank = 1.75 
K¬¨v‡Wi cÖwZmiYv¼, anc = 1.45 

 = sin 1 ( )1.45
1.75  

 = 55.95 
me©wbæ 55.95 †Kv‡Y AvcwZZ Av‡jvK Zi½ AcwUK¨vj 
dvBeviwUi ga¨ w`‡q mÂvwjZ n‡e| AcwUK¨vj dvBev‡i Av‡jvi 
wmMb¨vj w`‡q Z_¨ cvVv‡bv nq| GwU AZ¨š@ mi“ Kv‡Pi Zš‘, Gi 
†fZ‡ii Ask‡K e‡j †Kvi I evB‡ii Ask‡K e‡j K¬vW| †Kv‡ii 
cÖwZmiYv¼ K¬v‡Wi †P‡q †ewk| G Kvi‡Y Av‡jvi c–Y© Af¨š@ixY 
cÖwZdj‡bi gva¨‡g †Kv‡ii gv‡S AvU‡K †i‡L A‡bK –̀i †bIqv 
hvq| AcwUK¨vj dvBevi w`‡q Av‡jv kZkZ wK‡jvwgUvi wb‡q 
hvIqv hvq| KviY GB Kv‡Pi Zš‘‡Z Av‡jvi †kvlY nq LyeB 
Kg| Avi GB Kvi‡Y †hvMv‡hvM e¨e¯’vq GLb GwU Lye RbwcÖq|  

 cÖkœ  07  wb‡Pi mvwK©U WvqvMÖvgwU j¶ Ki Ges cÖ̀ 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©bxi 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 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 el©vKv‡j 
w¯’i we ỳ̈ ‡Zi cix¶vMy‡jv wVK K‡i KvR K‡i bv| 

j  

 
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  

V = 120 V 

R1 = 5  R2 = 2  B 

R6 = 1  E R5 = 4  
D 

C A 

F 

R4 = 4  R3 = 8  
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 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  

 

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  
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›`y‡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  GKwU 1.67 kg f‡ii avZe LÊ‡K GKB avZzi ˆZwi 2 
kg f‡ii cv‡Îi g‡a¨ †i‡L 1000C G DËß Kiv n‡jv| avZe 
LÊwU‡K GKwU 0C ZvcgvÎvi ei‡di ¯@–‡c ivLv n‡jv| avZzwUi 
Av‡cw¶K Zvc 400 Jkg1k1, eid Mj‡bi Av‡cw¶K myß Zvc 
334kJkg1| cvwbi Av‡cw¶K Zvc 4.2kJk1k1| 

K. _v‡g©vKvcj Kx? 1 
L. Ôe¯‘i fiB kw³ÕÑ e¨vL¨v Ki| 2 

M. DËß avZe LÊwU Kx cwigvY eid Mjv‡Z m¶g 
n‡eÑ Zv wbY©q Ki| 3 

N. hw` mgcwigvY (M n‡Z cÖvß) eid DwjÐwLZ DËß 
cv‡Î ivLv n‡Zv eid I cv‡Îi wgkÖ‡Yi ZvcgvÎv 
KZ n‡Zv MvwYwZK we‡kÐlY K‡i †`LvI| 4 

 [Aa¨vq-6 Gi Av‡jv‡K] 
8bs cÖ‡kœi DËi 

h _v‡g©vKvcj n‡jv GKwU avZe `Ê, hvi mvnv‡h¨ †Kv‡bv ¯’v‡bi 
ZvcgvÎv cwigvc Kiv hvq|   

i AvBb÷vB‡bi w_Iwi Ae wi‡jwUwfwU Abyhvqx e¯‘i fi Avi 
kw³ GKB e¨vcvi| A_©vr fi m †K hw` kw³‡Z iƒcvš@i Kiv hvq 
Zvn‡j †mB kw³ E Ges Gi cwigvY n‡”Q, E = mc2. 
†hLv‡b c n‡”Q Av‡jvi †eM| Av‡jvi †eM wekvj| †mUv‡K eM© 
Ki‡j Av‡iv wekvj n‡q hvq| hvi A_© fi‡K kw³‡Z iƒcvš@i 
Ki‡Z cvi‡j Avgiv wekvj kw³ †c‡q hve| G mgxKiY †_‡K 
†evSv hvq fi Ges kw³ ci¯•i mgZzj¨| 
 myZivs Avgiv ej‡Z cvwi, fi‡K kw³ wn‡m‡e we‡ePbv Kiv hvq| 

j DÏxcK n‡Z cvB,  
avZe L‡Êi fi, m = 1.67 kg  
avZzwUi Av‡cw¶K Zvc, S = 400 Jkg1 K1 

ZvcgvÎv e„w×,  = 1000C 
eid Mj‡bi Av‡cw¶K myßZvc, lf = 334 kJ kg1 = 334000 Jkg1 

Avgiv Rvwb,  
avZe L‡Êi ewR©Z Zvc, Q = ms   
 = 1.67  400  1000  
 = 668000 Jule 
avZe LÊwU eid Mjv‡Z 668000 Jule kw³ e¨envi Ki‡e,  
0C ZvcgvÎvi eid Mjv‡Z cÖ‡qvRbxq Zvc = m  lf = m  334000 J 
kZ©g‡Z, m  334000 J = 668000 J  

 m = 
668000 J
334000 J  

 = 2 kg  
myZivs DËß avZe LÊwU 2 kg eid Mjv‡Z m¶g n‡e|  

k DÏxcK n‡Z, cv‡Îi fi, mj = 2 kg 
 ei‡di fi, mi = 2 kg   [ÔMÕ n‡Z cvB] 
eid Mj‡bi Av‡cw¶K myßZvc, lf = 334 k Jkg1  
  = 334  103 Jkg1 

cvwbi Av‡cw¶c Zvc, Si = 4.2 k Jkg1 K1 = 4200 Jkg1 K1 

avZzi Av‡cw¶K Zvc, Sj = 400 Jkg1 K1 

awi, wgkÖ‡Yi ZvcgvÎv = T  
Avgiv Rvwb, M„nxZ Zvc = ewR©Z Zvc  
ev,  mi lf + misi  = mj sj  
ev, 2kg  334  103 Jkg1 + misi (T  0) = 2  400  (1000  T) 
ev, 2  334  103 + 2  4200  T = 800000  800 T  
ev, 668000 + 8400 T = 800000  800 T  
ev, 8400 T + 800 T = 800000  668000 
ev, 9200 T = 132000 

ev, T = 
132000
9200  

 T = 14.35 C 
myZivs eid I cv‡Îi wgkÖ‡Yi ZvcgvÎv 14.35C n‡Zv|  

V = 240 V 

R1 = 5  R2 = 2  B 

R6 = 1  E R5 = 4  
D 

C A 

F 

R4 = 4  R3 = 8  



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1384 

ivRkvnx †evW© 2024 
 c`v_©weÁvb (eûwbe©vPwb Afx¶v)     1  3  6  welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. evé gWzjv‡mi GKK †KvbwU? 
 K kg ms1 L Nm2 M Nm N Nm2 kg2 
 DÏxcKwU j¶ Ki Ges 2 I 3bs cÖ‡kœi DËi `vI : 

 R1 = 2  R2 = 3  R3 = 4  

R4 = 7  

C B D 

E 

A 

 E = 11 V  
2. eZ©bxi Zzj¨‡iva KZ? 
 K 3.94  L 5.5  M 8.1  N 8.55  
3. D³ eZ©bx‡ZÑ 
 i. R2 I R4 Gi Zwor cÖevn GKB 
 ii. R3 Gi wefe cv_©K¨ R2 Gi wefe cv_©K¨ A‡c¶v †ewk 
 iii. R1 Gi ¶gZv 8 W 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 
4. c`v‡_©i Af¨š@i¯’ AYyMy‡jvi MwZkw³ Kxiƒ‡c cÖKvk cvq? 
 K wefe kw³ L ivmvqwbK kw³ 
 M Zvc kw³ N Av‡jvK kw³ 
5. myihy³ k‡ãi Zx¶œZvÑ 
 i. w`‡q GKB cÖve‡j¨i Lv‡`i myi Ges Pov my‡ii g‡a¨ cv_©K¨ eySv hvq 
 ii. Dr‡mi K¤•v‡¼i Dci wbf©i K‡i  iii. w`‡q k‡ãi cv_©K¨ eySv hvq 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 
6. 50 C PvR© n‡Z 20 cm –̀‡i †Kv‡bv we› ỳ‡Z cÖvej¨ KZ? 
 K 2.5  102 NC1 L 2.2  10113 NC1 

 M 1.125  1013 NC1 N 1.125  109 NC1 
7. gvB‡µv‡dv‡bi wecixZ KvR K‡i †KvbwU? 
 K w¯•Kvi L Wv‡qvW M UªvbwR÷i N A¨vgwcÐdvqvi 
8. w¯•Kvi ˆZwi‡Z †KvbwU Ae¨eüZ nq? 
 K Wvqvd«vg L ZvwoZ Pz¤̂K M Av‡g©Pvi N ¯’vqx Pz¤^K 
 DÏxcKwU j¶ Ki Ges 9 I 10 b¤̂i cÖ‡kœi DËi `vI : 

 

 
100C 

50C 

0C 

5C 

D 

A 2 8 
mgq (min)  

B C 

Zv
cg

vÎ
v 0

C
 

ei‡di fi 200  g 

E 

 
9. wP‡Îi BC As‡ki cÖ‡qvRbxq Zvc KZ? 
 K 420 J L 840 J M 33400 J N 66800 J 
10. †jLwPÎ Abyhvqx 
 i. BC I DE As‡ki ZvcgvÎvi cv_©K¨ mgvb 
 ii. AB As‡k cÖ‡qvRbxq Zvc 2100 J 
 iii. eid Mjv cvwb‡Z cwiYZ n‡Z 6 min mgq jv‡M 
 wb‡Pi †KvbwU mwVK? 
 K i  L i I ii M i I iii N i, ii I iii 

11.  

C1 F1 F2 C2 

100 cm 

 

 

 Dc‡ii †jÝwUi ¶gZv KZ? 
 K  0.01 D L  0.2 D M  1D N  2D 

12. wb‡Pi †KvbwU mwVK? 
 K M¨vm‡K Pvc w`‡j Mjbv¼ K‡g 
 L Pvc e„w×i mv‡_ ZvcgvÎv e„w×i m¤•K© †bB 
 M eid‡K Pvc w`‡j Mjbv¼ †e‡o hvq 
 N Zi‡j Pvc †ewk n‡j ùzUbv¼ †e‡o hvq 
13. †KvbwU jä ivwk? 
 K Zvc L c`v‡_©i cwigvY 
 M Zwor cÖevn N `xcb ZxeªZv 
14. kw³i me‡P‡q mvaviY iƒc †KvbwU? 
 K Zvckw³ L Av‡jvKkw³ M †mŠikw³ N hvwš¿K kw³ 
15. Lvov Dc‡ii w`‡K wbw¶ß e¯‘i Z¡iY ebvg mg‡qi †jLwPÎ Kxiƒc n‡e? 

 K 
 a 

t  

 L 
 a 

t 

 M 
 a 

t 

 N 
 a 

t 

 

16. Xvjy Z‡ji mv‡_ GKwU e¯‘‡K KZ †Kv‡Y †Q‡o w`‡j MwZNl©Y 
mn‡Mi gvb e„w× cvq? 

 K 30 L 40 M 50 N 60 
17. Uwi‡mwji cix¶vq cvi` bv n‡q cvwb e¨envi Ki‡j cvwbi ¯@‡¤¢i D”PZv 
 i. 13.6 MyY †e‡o hv‡e ii. 10.3 m D‡V †_‡g hv‡e 
 iii. 76 cm D‡V †_‡g hv‡e 
 wb‡Pi †KvbwU mwVK? 
 K i  L ii M iii N i, ii I iii 
18. wb‡Pi †Kvb Zi‡½i kyay cÖwZwµqv Abyfe Kiv hvq? 
 K MÖ̈ vwWwU I‡qe L kã Zi½ 
 M we`ÿ r †PŠ¤̂Kxq Zi½ N I‡qf dvskb 
 wb‡Pi Z‡_¨i Av‡jv‡K 19 I 20 bs cÖ‡kœi DËi `vI :  

 
 
 
 
 
 

2 cm 
A 

O F 
C 

1 cm 

 
19. j¶¨e¯‘ †_‡K we‡¤̂i –̀iZ¡ KZ? 
 K 2 cm `c©‡Yi mvg‡b L 2 cm `c©‡Yi wcQ‡b 
 M 1 cm `c©‡Yi mvg‡b N 1 cm `c©‡Yi wcQ‡b 
20. we‡¤̂i †¶‡Î 
 i. Aev¯@e I †mvRv ii.  ev¯@e I Dëv  iii. j¶¨e¯‘ †_‡K eo 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 
21. AcwUK¨vj dvBev‡ii wfZ‡ii Ask‡K Kx e‡j? 
 K K¬¨vW L mi“ KvP Zš‘ M †Kvi N Av‡jvK bj 
22. B‡jKwUªK wdì cwieZ©b Ki‡Z n‡j c‡Ubwkqvj 
 K e„w× Ki‡Z n‡e L n«vm Ki‡Z n‡e 
 M cwieZ©b Ki‡Z n‡e N AcwiewZ©Z _vK‡e 
23. wewfbœ †bUIqv‡K© wb‡R‡`i g‡a¨ †h †bUIqvK© ms‡hvM K‡i Zv‡K Kx e‡j? 
 K LAN L MAN M WLAN N Internet 
24. 1 †n‡±v 1 b¨v‡bvi KZ MyY? 
 K 109 L 107 M 106 N 103 
25. ürwc‡Êi ms‡KvPb I cÖmviY †Kvb ai‡bi MwZ? 
 K ¯•›`b MwZ L Pjb MwZ M N–Y©b MwZ N ch©vqe„Ë MwZ 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

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



c`v_©weÁvb     1385 

ivRkvnx †evW©-2024 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)     1  3  6  welq †KvW  
mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM ẁ ‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 
1|  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 
2|   

 
 wP‡Î OD Ges ABC h_vµ‡g GKwU Mvwo I GKwU †gvUi mvB‡K‡ji 

†eM wb‡`©k K‡i| P we›`y‡Z GKwU jvBU‡cv÷ Av‡Q| (ms‡kvwaZ) 
K. Z¡iY Kv‡K e‡j? 1 
L. GKwU Mv‡Qi Myuwo‡K `wo w`‡q †U‡b †bqvi †P‡q 

†VjvMvwo‡Z DwV‡q †V‡j †bqv mnR †Kb? e¨vL¨v Ki| 2 
M. MvwowU jvBU‡cv÷wU KZ‡e‡M AwZµg Ki‡e? 3 
N. 30s G Mvwo I †gvUi mvB‡K‡ji AwZµvš@ `–iZ¡ 

mgvb n‡e wK? MvwYwZKfv‡e we‡kÐlY Ki| 4 
3|  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 

4|  „̀k¨Kí-1 : 700g f‡ii GKwU e¯‘‡K 30 C ZvcgvÎvi 262.5g 
cvwb‡Z wbgw¾Z Ki‡j wgkÖ‡Yi ZvcgvÎv cvIqv †Mj 50 C| 

 `„k¨Kí-2 : 500g f‡ii Aci GKwU e¯‘i ZvcgvÎv 80C 
e„w× Ki‡Z 18000J Zv‡ci cÖ‡qvRb| 
K. Av‡cw¶K Zvc Kv‡K e‡j? 1 
L. eid‡K Pvc w`‡j Mjbv¼ K‡g wKš‘ M¨vm‡K Pvc 

w`‡j Mjbv¼ †e‡o hvq †Kb? 2 
M. `„k¨Kí-1 G cvwbi M„nxZ Zvc wbY©q Ki| 3 
N. `„k¨Kí-1 I `„k¨Kí-2 Gi e¯‘Øq †Kvb Dcv`v‡bi 

ˆZwi? MvwYwZKfv‡e we‡kÐlY Ki| 4 

5|  

 
 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 

6| 

 
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 

7| 

 
K. wiI‡÷U Kv‡K e‡j? 1 
L. ZvcgvÎv evo‡j Zvgvi †iva †e‡o hvq wKš‘ 

wmwjK‡bi †iva K‡g hvq †Kb? 2 
M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. R4 I R6 Gi ¶gZv mgvb n‡e wK bv? MvwYwZKfv‡e 

e¨vL¨v Ki| 4 
8| 

 
 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 

q1 = 100 C q2 =  80 C 

F = 4.5  1012N 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1386 

DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

we. ª̀. : 17. mwVK DËi : i I ii;  24. mwVK DËi : 1011 

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¨ 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-bv 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 ª̀ 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 †¶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| 

 

 cÖkœ  02 
  

 
 wP‡Î OD Ges ABC h_vµ‡g GKwU Mvwo I GKwU †gvUi 

mvB‡K‡ji †eM wb‡ ©̀k K‡i| P we› ỳ‡Z GKwU jvBU‡cv÷ Av‡Q|  
(ms‡kvwaZ) 

K. Z¡iY Kv‡K e‡j? 1 
L. GKwU Mv‡Qi Myuwo‡K `wo w`‡q †U‡b †bqvi †P‡q 

†VjvMvwo‡Z DwV‡q †V‡j †bqv mnR †Kb? e¨vL¨v Ki| 2 



c`v_©weÁvb     1387 

M. MvwowU jvBU‡cv÷wU KZ‡e‡M AwZµg Ki‡e? 3 
N. 30s G Mvwo I †gvUi mvB‡K‡ji AwZµvš@ `–iZ¡ 

mgvb n‡e wK? MvwYwZKfv‡e we‡kÐlY Ki| 4 
 [Aa¨vq-2 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

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

i GKwU Mv‡Qi Mywo‡K hLb `wo w`‡q †U‡b †bqv nq, ZLb 
Mv‡Qi Mywoi †h Ask gvwUi ms¯•‡k© _v‡K Zvi mv‡_ gvwUi MZxq 
Nl©Y ˆZwi nq hv Mywo‡K evav`vbKvix ej w`‡q †h‡Z evav †`q| 
ZvB Nl©Y e‡ji wei“‡× `wo w`‡q Mv‡Qi Mywo †U‡b wb‡Z †ewk Kó 
nq| Aciw`‡K, Mv‡Qi Mywo †VjvMvwo‡Z DwV‡q †V‡j wb‡Z Kg 
Kó Ki‡Z nq| KviY †VjvMvwoi PvKvi mv‡_ gvwUi AveZ© Nl©Y 
ˆZwi nq hvi gvb MZxq Nl©Y †_‡K Kg| GRb¨, Mv‡Qi Mywo `wo 
w`‡q †U‡b †bqvi †P‡q †VjvMvwo‡Z DwV‡q †V‡j †bqv mnR|  

j DÏxc‡K n‡Z,  
 mgq, t = 20 s  
 Avw`‡eM, u = 0 ms1 

 †kl‡eM, v = 30 ms1 

OP c‡_ MwZkxj cÖvB‡fU Kv‡ii Z¡iY a n‡j, 

 a = 
v  u

t   

  = 
30  0

20   

  = 1.5 ms2 

Avevi, P we›`yi †¶‡Î, 
cÖvB‡fU KviwUi †eM v n‡j,  
v = u + at  
 = 0 + 1.5  25 
 = 37.5 ms1 

GLv‡b, 
Z¡iY, a = 1.5 ms2 

Avw`‡eM, u = 0 ms1 

mgq, t = 25 s  
 P we›`y‡Z Aew¯’Z jvBU‡cv÷wU‡K MvwowU 37.5 ms1 †e‡M 
AwZµg Ki‡e|  

k wP‡Î OD c‡_ MvwowU mgZ¡i‡Y MwZkxj  
30 s G MvwowUi `–iZ¡ S n‡j,  

 S = ( )u + v
2   t 

  = ( )0 + 45
2   30 

  = 675 m 

GLv‡b, 
O we›`y‡Z Avw`‡eM, u = 0 ms1 

D we›`y‡Z †kl‡eM, v = 45 ms1 

mgq, t = 25 s 

Avevi wP‡Î ABC c‡_i †¶‡Î, †gvUi mvB‡KjwU AB c‡_ 
mgZ¡i‡Y Ges BC c‡_ mg‡e‡M MwZkxj|  
 AB c‡_ †gvUi mvB‡K‡ji `–iZ¡, S1 n‡j, 

S1 = ( )u + v
2   t 

 = ( )15 + 30
2   10 

 = 
45
2   10 

 = 225 m 

GLv‡b, 
A we›`y‡Z Avw`‡eM, u = 15 ms1 

B we›`y‡Z †kl‡eM, v = 30 ms1 

mgq, t = 10 s 

Avevi, BC c‡_ †gvUi mvB‡K‡ji –̀iZ¡ S2 n‡j, 
s2 = vt 
 = (30  20) m 
 = 600 m  

GLv‡b,  
mg‡eM, v = 30 ms1 

mgq, t = (30  10) = 20 s 
 30 s G †gvUi mvB‡K‡ji †gvU –̀iZ¡,  
s = s1 + s2 

 = 225 + 600  
 = 825 m 
A_©vr s  s 
myZivs 30 s G Mvwo I †gvUi mvB‡K‡ji AwZµvš@ –̀iZ¡ mgvb 
n‡e bv|  
 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 ejv nq|  

i k‡ãi cÖwZdjb ag© e¨envi K‡i gvwUi wb‡P M¨vm ev †Z‡ji 
Aw¯@Z¡ Av‡Q wKbv 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 
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k cv_iwU †Q‡o †`qvi 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 
 2s G cv_iwUi miY,  

h  = ut + 
1
2 gt2 

 = 0  2 + 
1
2  9.8  (2)2 

 = 0 + 19.6  
 = 19.6 m 
 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  „̀k¨Kí-1 : 700g f‡ii GKwU e¯‘‡K 30 C 
ZvcgvÎvi 262.5g cvwb‡Z wbgw¾Z Ki‡j wgkÖ‡Yi ZvcgvÎv 
cvIqv †Mj 50 C| 

`„k¨Kí-2 : 500g f‡ii Aci GKwU e¯‘i ZvcgvÎv 80C e„w× 
Ki‡Z 18000J Zv‡ci cÖ‡qvRb| 

K. Av‡cw¶K Zvc Kv‡K e‡j? 1 
L. eid‡K Pvc w`‡j Mjbv¼ K‡g wKš‘ M¨vm‡K Pvc 

w`‡j Mjbv¼ †e‡o hvq †Kb? 2 
M. `„k¨Kí-1 G cvwbi M„nxZ Zvc wbY©q Ki| 3 
N. `„k¨Kí-1 I `„k¨Kí-2 Gi e¯‘Øq †Kvb Dcv`v‡bi 

ˆZwi? MvwYwZKfv‡e we‡kÐlY Ki| 4  
[Aa¨vq-6 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h 1 kg f‡ii †Kv‡bv e¯‘i ZvcgvÎv 1K e„w× Ki‡Z †h cwigvY 
Zv‡ci cÖ‡qvRb Zv‡K H e¯‘i Dcv`v‡bi Av‡cw¶K Zvc e‡j|  

i eid‡K Pvc w`‡j Gi AYymg–‡ni Avš@tAvYweK `–iZ¡ K‡g 
hvq| d‡j AYymg–‡ni gv‡S wµqvkxj Avš@tAvYweK AvKl©Y ej 
n«vm cvq| ZvB Kg Zv‡c eid M‡j hvq| A_©vr ei‡di Mjbv¼ 
n«vm cvq| wKš‘ M¨v‡mi †¶‡Î Pvc w`‡j Gi AYymg–‡ni gv‡S –̀iZ¡ 
Kgvq Avš@tAvYweK AvKl©Y ej e„w× cvq| G Kvi‡Y ZLb 
M¨v‡mi Mjbv¼ e„w× cvq|  

j Avgiv Rvwb, 
M„nxZ Zvc,  
 Q = ms  
  = 0.2625  4200  20 
  = 22050 J (Ans.) 

GLv‡b, 
cvwbi fi, m = 262.5 g 
 = 0.2625 kg 
ZvcgvÎvi cwieZ©b,  

 = (50  30)K = 20 K
cvwbi Av‡cw¶K Zvc,  

s = 4200 Jkg1 K1

M„nxZ Zvc, Q = ? 

k `„k¨Kí-1 Abymv‡i,  
K¨vjwiwgwZi g–jbxwZ Abymv‡i, 
e¯‘ KZ…©K ewR©Z Zvc = cvwb 
KZ…©K M„nxZ Zvc  
ev, m0s0  = m1s1  

ev, 0.7  s0  (200  50) 
 = 0.2625  4200  (50  30) 
ev, s0  105 = 22050 

ev, s0 = 
22050
105  

ev, s0 = 210 Jkg1K1 

 

GLv‡b, 
e¯‘i fi, m0 = 700 g  
 = 0.7 kg 
e¯‘i cÖv_wgK ZvcgvÎv, 
 0 = 200C 
cvwbi fi, m1 = 262.5 g 

cvwbi cÖv_wgK ZvcgvÎv,  
 1 = 30C 
cvwbi cÖv_wgK Av‡cw¶K Zvc, 

s1 = 4200 Jkg1 K1

wgkÖ‡Yi ZvcgvÎv,  = 50C 

wU‡bi Av‡cw¶K Zvc 210 Jkg1 K1 weavq `„k¨Kí-1 Gi e¯‘wU 
wU‡bi ˆZwi| 
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`„k¨Kí-2 Abymv‡i, 
e¯‘ KZ…©K M„nxZ Zvc,  
 Q = ms  
ev, 18000 = 0.5  s  80 

ev, s = 450 Jkg1K1 

GLv‡b, 
e¯‘i fi, m = 500 g  
 = 0.5 kg 
ZvcgvÎv e„w×,  = 80C 

cÖ‡qvRbxq Zvc, Q = 18000 J 

†jvnvi Av‡cw¶K Zvc 450 Jkg1K1 weavq „̀k¨Kí-2 Gi e¯‘ 
†jvnvi ˆZwi|  
myZivs ejv hvq, `„k¨Kí-1 Gi e¯‘ wU‡bi Ges `„k¨Kí-2 Gi 
e¯‘wU †jvnvi ˆZwi|  

 cÖkœ  05  

 
 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] 

5bs 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 : 

 
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‡jvK iwk¥ Av‡jvK †K› ª̀ 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  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 m–‡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|  

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¤̂ aª“eK,  

k = 9  109 Nm2C2

B 
A 

O 
2f f M f 

O 

2f 

A 

q1 = 100 C q2 =  80 C 

F = 4.5  1012N 
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k  

 
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  

 
K. wiI‡÷U Kv‡K e‡j? 1 
L. ZvcgvÎv evo‡j Zvgvi †iva †e‡o hvq wKš‘ 

wmwjK‡bi †iva K‡g hvq †Kb? 2 
M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. R4 I R6 Gi ¶gZv mgvb n‡e wK bv? MvwYwZKfv‡e 

e¨vL¨v Ki| 4 
[Aa¨vq-11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h †h ai‡bi †iv‡ai gvb GKwU wbw ©̀ó mxgvi †fZ‡i cÖ‡qvRbg‡Zv 
cwieZ©b Kiv hvq Zv‡K wiI‡÷U e‡j| 

i Zvgv GKwU mycwievnx c`v_©| GKwU Zvgvi Zv‡ii ZvcgvÎv 
e„w× Ki‡j Dnvi †iva e„w× cvq| Avgiv Rvwb, ZvcgvÎv e„w×‡Z 
e¯‘i Avš@tAvYweK MwZkw³ e„w× cvq d‡j D³ e¯‘i ga¨ w`‡q 
B‡jKUªb cÖevn Z_v Zwor cÖevn evavMȪ @ nq, ZvB ZvcgvÎv e„w×i 
mv‡_ Zvgvi †iva e„w× cvq| 
Aciw`‡K wmwjKb GKwU Aa©cwievnx c`v_©| cwievnx‡Z we ỳ̈ r 
cÖev‡ni Rb¨ gy³ B‡jKUªb _v‡K| wKš‘ Aa©cwievnx‡Z G †gŠwjK 
KwYKvwUi Dcw¯’wZ †`Lv hvq bv| ZvcgvÎv evov‡j †mLv‡b ïay 
wKQz B‡jKUªb Zwor cÖev‡ni Rb¨ cvIqv hvq| ZvB wmwjKb‡K 
DËß Ki‡j †iva K‡g hvq| 

j eZ©bx‡Z R3 I R4 †kÖwY‡Z 
hy³| G‡`i Zzj¨‡iva 
RS = R3 + R4 = (4 + 6)  = 10  
GLb, RS, R5 I R6 mgvš@iv‡j 
hy³| G‡`i Zzj¨‡iva RP n‡j, 
1

RP
 = 

1
R5

 + 
1
R6

 + 
1
RS

  

ev, 1
Rp

 = 
1
20 + 

1
20 + 

1
10  

ev, 1
Rp

 = 
1 + 1 + 2

20  

ev, 1
Rp

 = 
4
20 

ev, Rp = 
20
4  

 RP = 5  
GLb, R1, R2 I RP †kÖwY‡Z hy³| 
 eZ©bxi Zzj¨‡iva,  
Req = R1 + R2 + RP 
 = (6 + 5 + 5)   
 = 16  (Ans.)   

k ÔMÕ †_‡K cvB,  
R3 I R4 Gi Zzj¨‡iva, RS = 10, 
RS, R5 I R6 Gi Zzj¨‡iva,  
RP = 5, 
eZ©bxi Zzj¨‡iva, Req = 16 
eZ©bxi cÖevn,  

 I = 
V

Req
 = 

80
16 = 5A  

BD As‡ki wefe cv_©K¨  
 VBD = IRP = 5  5 = 25 V 
  R6 Gi wefe cv_©K¨,  
 VBD = 25 V 

 R6 Gi ¶gZv P6 = 
VBD

2

R6
 = 

(25)2

20   

  = 31.25 W 
 R3 I R4 Gi cÖevn,  

 I1 = 
VBD
RS

 = 
25
10 = 2.5 A  

 R4 Gi cÖevn I1 = 2.5A 

R2 = 5 

R1 = 6 
R6 = 20 

R5 = 20 R
4 =

 6


 

R3 = 4 

80 V 

A B C 

D I 

R2 = 5 

R1 = 6 

80 V 

RP = 5 

R2 = 5 

R1 = 6 

80 V 

R
5 =

 1
0

 

R
6 =

 2
0

 

R
5 =

 2
0

 

R2 = 5 

R1 = 6 
R6 = 20 

R5 = 20 R
4 =

 6


 

R3 = 4 

80 V 

R1 = 6 

80 V 

RP = 5 

R2 = 5 

R2 = 5 

R1 = 6 

80 V 

R
S =

 1
0

 

R
6 =

 2
0

 

R
5 =

 2
0

 

A 

D 

B 

r  x P 

E1 

E2 
x 

r = 4 m 

q1 = 100 C q2 = 80 C 
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 R4 Gi ¶gZv,  
P4 = I1 2R4 = (2.5)2  6 = 37.6W 
†`Lv hv‡”Q, P4  P6| eis P4 > P6 

myZivs ejv hvq, R4 I R6 Gi ¶gZv mgvb 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, 
 ns = 6000 

ev, Vs = 1500 V 

Avevi †m‡KÛvwi KzÊjxi cÖevn Is n‡j 

Avgiv Rvwb, Is
Ip

 = 
np
ns

 

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 †gvUiwUi 
¶gZv 12 kW Gi †P‡q †ewk| myZivs Zwor †gvUiwU Kvh©Ki     
n‡e bv| 
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KzwgjÐv †evW©-2024 
 c`v_©weÁvb (eûwbe©vPwb Afx¶v)     1  3  6  welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl `ªóe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó 
DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. Dw™¢‡`i e„w× †iKW© Kivi h‡š¿i bvgÑ 
 K †µ‡¯‹vMÖvd L wmm‡gvMÖvd M U‡gvMÖvwd N GbwRIMÖvwd 
2. wb‡Pi †KvbwU †gŠwjK GKK? 
 K N L J M Pa N K 
3. 2  106F aviK‡Z¡i †Kv‡bv avi‡Ki wefe cv_©K¨ 200V n‡j mwÂZ 

Pv‡R©i cwigvY KZ? 
 K 1  104C L 4  104C M 4  103C N 1  102C 
4. mej wbDwK¬q e‡ji cvjÐv KZ? 
 K 1015m L 1014m M 1013m N 1012m 
5. wb‡Pi †Kvb ivwkØq †f±i ivwk? 
 K Z¡iY, `ª“wZ L fi, mgq 
 M miY, †eM N Pvc, `xcb ZxeªZv 
6.  

VP VP nS nP 

220 V  1000 40 
 wPÎ Abyhvqx Vs KZ wefe? 
 K 4500V L 5500V M 6000V N 6500V 
7. 1 b¨v‡bv †m‡KÛ mgvb KZ †m‡KÛ? 
 K 109 L 106 M 106 N 109 
8. ev®•vqb me©vwaK n‡eÑ 
 i. Zi‡ji Dcwifv‡Mi †¶Îdj †ewk n‡j 
 ii. Zij Ges Zi‡ji KvQvKvwQ evZv‡mi DòZv Kg n‡j 
 iii. Zi‡ji ùzUbv¼ Kg n‡j 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
9. 100 m D”PZv †_‡K GKwU e¯‘‡K wb‡P †djv n‡j GwU KZ †e‡M 

f‚-c„‡ô AvNvZ Ki‡e? 
 K 44.27ms1 L 43.27ms1 M 42.27ms1 N 41.27ms1 
10. Avgv‡`i kix‡i †Kvb †gŠj †ewk? 
 K cUvwkqvg L g¨vM‡bwkqvg 
 M †mvwWqvg N Kve©b 
11. †Kvb ZvcgvÎvq M¨v‡mi AvqZb cÖmviY mnM †ewk? 
 K 10C L 30C M 40C N 50C 
12. GKwU e¯‘ 20m D”PZv †_‡K f‚wg‡Z co‡jv| coš@ Ae¯’vq f‚wg 

n‡Z 5m DuPz‡Z wefekw³ I MwZkw³i AbycvZ †KvbwU? 
 K 1 t 2 L 1 t 3 M 2 t 1 N 3 t 1 
13. wb‡Pi †KvbwUi Zi½‰`N©̈  †ewk? 
 K Bbd«v‡iW L jvj M AwZ‡eMywb N †eMywb 
14. úvBW K¨vwjcvm© Øviv b–̈ bZg KZ –̀iZ¡ gvcv hvq? 
 K 0.1mm L 0.01mm 
 M 1mm N fvwb©qvi aª“eK ch©š@ 
15. BD‡iwbqv‡gi GKwU AvB‡mv‡Uvc †Kvb iwk¥ wewKiY K‡i 

†_vwiqv‡gi GKwU AvB‡mv‡Uv‡c cwiYZ nq? 
 K G·-†i L weUv M Avjdv N Mvgv 

16. hw` P k–b¨ gva¨g nq, Ges pnq = 2.6 n‡jÑ 
 K p gva¨‡g Av‡jvi †eM †ewk 
 L q n‡jv nvjKv gva¨g 
 M q gva¨‡g Av‡jvi †eM †ewk 
 N AvcZb †KvY I cÖwZmiY †KvY mgvb 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 17 I 18 bs cÖkœMy‡jvi DËi `vI : 

 
17. i. eZ©bxi Zwor ¶gZv 16.80W   ii. eZ©bxi Zvc¶‡qi nvi 16.80W 
 iii. eZ©bxi Zzj¨‡iva 8.75 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii  
18. eZ©bxwU‡Z 2.80A Zwor cÖevngvÎv cvIqv hv‡eÑ 
 i. R2; R3 †kÖwY‡Z hy³ K‡i R1 Gi mv‡_ mgvš@iv‡j hy³ Ki‡j 
 ii. R1, R2 †kÖwY‡Z hy³ K‡i R3 Gi mv‡_ mgvš@iv‡j hy³ Ki‡j 
 iii. R1, R2 I R3 mgvš@iv‡j hy³ Ki‡j 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
19. mve©Rbxb M¨vm aª“eK (R) Gi gvb KZ? 
 K 8.514JK1mol1 L 8.414JK1mol1 
 M 8.314JK1mol1 N 8.214JK1mol1 
20. Av‡cw¶K Zv‡ci GKK †KvbwU? 
 K Jkg2K1 L Jkg1K2 M Jkg2K1 N Jkg1K1 
21. w¯•Ös aª“e‡Ki GKKÑ 
 K Nm2 L Jkg1 M Jm2 N Nm2kg2 
22. 5cm Gi GKwU e¯‘‡K GKwU AeZj Avqbvi mvg‡b ivL‡j Gi 

cÖwZwe¤̂ 2cm n‡j, e¯‘wUi weea©b KZ? 
 K 0.1 L 0.2 M 0.3 N 0.4 
23. cvnvwo iv¯@vi A „̀k¨ euvKMy‡jv‡Z KZ wWwMÖ †Kv‡Y eo AvKv‡ii 

mgZj Avqbv emv‡bv nq? 
 K 30 L 40 M 45 N 50 
24. †cÖvU‡bi PvR© KZ? 
 K  1.6  1019c L + 1.6  1019c 
 M + 1.6  1018c N + 1.6  1017c 
25. GKwU DËj †j‡Ýi †dvKvm –̀iZ¡ 10cm| †Kv‡bv e¯‘‡K cÖavb 

A‡¶i Dci †gi“ †_‡K 18cm –̀‡i ivLv n‡j, cÖwZwe¤̂ n‡eÑ 
 i. ev¯@e I Dëv  ii. e¯‘i AvKvi †_‡K †QvU 
 iii. cÖwZwe‡¤̂i Ae¯’vb n‡e †dvKvm –̀i‡Z¡i evB‡i 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

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

R1 = 5 R2 = 10 

R3 = 20 

12V 
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KzwgjÐv †evW©-2024 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)    1  3  6  welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM ẁ ‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 
1|  

 
 cwigvcK hš¿wU Øviv GKwU mylg Nb‡Ki avi 2.96 cm 

cwigvc Kiv n‡jv| G †¶‡Î g–j †¯‹j cvV 2.9 cm. ˆ`N©̈  
cwigv‡c 8% Î“wU we`¨gvb| 
K. ivwk Kv‡K e‡j? 1 
L. K`©gv³ gvwU‡Z Mvwoi PvKv Nyi‡jI A‡bK mgq 

Mvwo m¤§y‡L AMÖmi n‡Z cv‡i bv †Kb? 2 
M. Nb‡Ki avi cwigv‡ci mgq fvwb©qvi mgcvZb wbY©q Ki| 3 
N. NbKwUi AvqZb cwigv‡c h‡_ó wbfz©j wK bv 

MvwYwZKfv‡e gZvgZ `vI| 4 
2|  GK e¨w³ wbw ©̀ó Ae¯’vb †_‡K 2 kg f‡ii GKwU e¯‘‡K 

584 m `–‡ii GKwU ev‡· †djv‡bvi D‡Ï‡k¨ 10s hver 10N 
ej cÖ‡qvM Ki‡jv| c‡_i Nl©Y ej 3N. 
K. ej Kv‡K e‡j? 1 
L. `ye©j wbDwK¬q ej A‡c¶v Zwor Pz¤̂Kxq ej AwaK 

kw³kvjx †Kb? 2 
M. e¯‘i Dci c‡_i MwZ Nl©Y mnM wbY©q Ki| 3 
N. H e¨w³i D‡Ïk¨ mdj n‡e wK bvÑ MvwYwZKfv‡e 

we‡kÐlY K‡i gZvgZ `vI| 4 
3|  

 
 A Ae¯’vb †_‡K GKwU e¯‘‡K gy³fv‡e co‡Z †`Iqv n‡jv| 

K. IqvU Kv‡K e‡j? 1 
L. coš@ e¯‘i wefekw³ n«vm cvq †Kb? 2 
M. e¯‘wU KZ †e‡M f‚wg‡K AvNvZ Ki‡e? wbY©q Ki| 3 
N. coš@ Ae¯’vq e¯‘wUi †Kvb Ae¯’v‡b wefekw³ hvwš¿K 

kw³i A‡a©K n‡eÑ MvwYwZKfv‡e we‡kÐlY Ki| 4 
4|  `„k¨Kí-1 : 700 gm f‡ii GKwU KwVb e¯‘‡K 120C 

ZvcgvÎvi 262.5 gm cvwbi g‡a¨ †Q‡o †`Iqv n‡jv| d‡j 
wgkÖ‡Yi ZvcgvÎv 50C cvIqv †Mj| 

 `„k¨Kí-2 : 500 gm f‡ii Aci GKwU KwVb e¯‘i ZvcgvÎv 
80C e„w× Ki‡Z 18,000 J Zv‡ci cÖ‡qvRb| 
K. cÖK…Z cÖmviY Kv‡K e‡j? 1 
L. cÖPÊ Mi‡gi g‡a¨ Gwm K‡¶ cÖ‡ek Ki‡j Avivg‡eva nq †Kb? 2 
M. `„k¨Kí-1 Gi cvwb KZ…©K M„nxZ Zvc wbY©q Ki| 3 
N. `„k¨Kí-1 I `„k¨Kí-2 Gi e¯‘Øq †Kvb Dcv`v‡bi 

ˆZwiÑ MvwYwZKfv‡e e¨vL¨v `vI| 4 

5|  

 
 k‡ãi Zi½‰`N©¨ 1.7 m Ges Drm n‡Z cÖwZdj‡Ki –̀iZ¡ 16 m|  

K. wU¤̂vi Kv‡K e‡j? 1 
L. cvwb I Zvgvq k‡ãi †eM wfbœÑ e¨vL¨v Ki| 2 
M. kã Zi½wUi K¤•v¼ wbY©q Ki| 3 
N. 'S' Drm †_‡K cÖwZaŸwb †kvbv hv‡e wK bv MvwYwZK e¨vL¨v Ki| 4 

6|  

 
 Kv‡Pi cÖwZmiYv¼ 1.52| 

K. wcÖRg Kv‡K e‡j? 1 
L. wcÖRg I †j‡Ýi KvR wfbœÑ e¨vL¨v Ki| 2 
M. wPÎ-1 Gi BON Gi gvb wbY©q Ki| 3 
N. wPÎ-2 Gi KvP djKwU AwaKZi PKP‡K †`Lvi Rb¨ 

Kx ai‡bi Av‡jvKxq k‡Z© DcbxZ n‡eÑ Zvi 
MvwYwZK e¨vL¨v Ki| 4 

7| DÏxcKwU j¶ Ki Ges cÖkœMy‡jvi DËi `vI : 

 
K. eZ©bx Kv‡K e‡j? 1 
L. ˆe`ÿ wZK d¨v‡b K¨vcvwmUi e¨envi Kiv nq †Kb? 2 
M. DcwiD³ eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. R2 I R5 †ivaØ‡qi ¶gZv mgvb n‡e wK bvÑ 

MvwYwZKfv‡e we‡kÐlY Ki| 4 
8|  GKwU UªvÝdg©v‡ii gyL¨ KzÊjxi cvKmsL¨v 100| gyL¨ I †MŠY 

KzÊjxi †fv‡ëR h_vµ‡g 100V I 200 V| UªvÝdg©viwUi 
BbcyU Kv‡i›U 2A. 205W Gi GKwU Zwor hš¿ UªvÝdg©viwUi 
mv‡_ hy³ Kiv n‡jv| 
K. Zwor †PŠ¤̂K Av‡ek Kv‡K e‡j? 1 
L. Zworevnx Zv‡ii mv‡_ †PŠ¤̂K †¶‡Îi m¤•„³Zv 

i‡q‡QÑ e¨vL¨v Ki| 2 
M. †MŠY KzÊjxi †iva KZ? 3 
N. D³ Zwor hš¿wU H UªvÝdg©v‡ii mv‡_ mshy³ Kiv 

n‡j Zwor hš¿wU e¨envi Dc‡hvMx wK bvÑ 
MvwYwZKfv‡e gZvgZ `vI| 4

  ms‡KvPb  cÖmviY  ms‡KvPb  cÖmviY ms‡KvPb 
kã Drm 

mgq 0.0125s 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

we. ª̀. : 3. mwVK DËi : 4  10 2C;  18. mwVK DËi : kyaygvÎ (i) 

m„Rbkxj 
 cÖkœ  01   

 
 cwigvcK hš¿wU Øviv GKwU mylg Nb‡Ki avi 2.96 cm 

cwigvc Kiv n‡jv| G †¶‡Î g–j †¯‹j cvV 2.9 cm. ˆ`N©̈  
cwigv‡c 8% Î“wU we`¨gvb| 
K. ivwk Kv‡K e‡j? 1 
L. K`©gv³ gvwU‡Z Mvwoi PvKv Nyi‡jI A‡bK mgq 

Mvwo m¤§y‡L AMÖmi n‡Z cv‡i bv †Kb? 2 
M. Nb‡Ki avi cwigv‡ci mgq fvwb©qvi mgcvZb wbY©q Ki| 3 
N. NbKwUi AvqZb cwigv‡c h‡_ó wbfz©j wK bv 

MvwYwZKfv‡e gZvgZ `vI| 4 
 [Aa¨vq-1 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

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

i iv¯@vq Mvwo Pjvi mgq iv¯@v I Mvwoi PvKvi g‡a¨ †h Nl©Y 
ej ˆZwi nq Zvi Rb¨ Mvwo mvg‡bi w`‡K P‡j| wKš‘ K ©̀gv³ 
iv¯@vq iv¯@v I Mvwoi PvKvi ga¨Kvi Nl©Y ej n«vm cvq| K`©gv³ 
iv¯@vq wµqv e‡ji Rb¨ h_vh_ gv‡bi cÖwZwµqv ej cvIqv hvq 
bv| Gi d‡j K`©gv³ gvwU‡Z Mvwoi PvKv Nyi‡jI cÖ‡qvRbxq Nl©Y 
ej bv cvIqvi d‡j A‡bK mgq Mvwo m¤§y‡L AMÖmi n‡Z cv‡i bv|   

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

ev, V = 
L  M

VC   

ev, V = 
2.96  2.9
5  103   

ev, V = 
0.06

5  103  

 V = 12 

GLv‡b, 
cÖavb †¯‹j cvV, M = 2.9 cm 
Nb‡Ki av‡ii ˆ`N©̈ , L = 2.96 cm 

fvwb©qvi aª“eK, VC = 1  
19
20 mm 

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

AZGe, Nb‡Ki avi cwigv‡ci mgq fvwb©qvi mgcvZb n‡e 12| 

k DÏxcK n‡Z,  
cwigvcK…Z Nb‡Ki av‡ii ˆ`N©̈ , L = 2.96 cm 
NbKwUi cÖK…Z AvqZb,  
 V = 2.96 cm  2.96 cm  2.96 cm 
  = 25.934  

8% Î“wU _vK‡j,  

ˆ`N©̈  me‡P‡q Kg n‡Z cv‡i Lmin = 2.96  2.96  
8

100 
   = 2.7232 cm 

Avevi ˆ`N©̈  me‡P‡q †ewk n‡Z cv‡i, Lmax = 2.96 + 2.96  
8

100  

    = 3.1968 cm 
 NbKwUi me©wbæ AvqZb, Vmin = (2.7232)3 = 20.195 cm3 
NbKwUi m‡e©v”P AvqZb, Vmax = (3.1968)3 = 32.67 cm3 

 NbKwUi P‚ovš@ Î“wU,  
|25.934  20.195| = 5.74 cm3 [me©wbæ gvb wb‡q] 
A_ev, |25.934  32.67| = 6.73 cm3 [m‡e©v”P gvb wb‡q]  
 NbKwUi Î“wUi m‡e©v”P gvb MÖnY K‡i P‚ovš@ Î“wU cvB, 6.73 cm3 

 Av‡cw¶K Î“wU = 
P‚ovš@ Î“wU
cÖK…Z gvb   

  = 
6.73

25.934  
  = 0.2595  
 kZKiv Av‡cw¶K Î“wU = 0.2595  100% = 25.95%  
AvqZb cwigv‡c wbfz©jZvi cwigvY = (100  25.95)% = 74.05% 
myZivs ejv hvq, NbKwUi AvqZb cwigv‡c h‡_ó wbfz©j bq| 

 

 cÖkœ  02  GK e¨w³ wbw ©̀ó Ae¯’vb †_‡K 2 kg f‡ii GKwU 
e¯‘‡K 584 m –̀‡ii GKwU ev‡· †djv‡bvi D‡Ï‡k¨ 10s hver 
10N ej cÖ‡qvM Ki‡jv| c‡_i Nl©Y ej 3N. 

K. ej Kv‡K e‡j? 1 
L. `ye©j wbDwK¬q ej A‡c¶v Zwor Pz¤̂Kxq ej AwaK 

kw³kvjx †Kb? 2 
M. e¯‘i Dci c‡_i MwZq Nl©Y mnM wbY©q Ki| 3 
N. H e¨w³i D‡Ïk¨ mdj n‡e wK bvÑ MvwYwZKfv‡e 

we‡kÐlY K‡i gZvgZ `vI| 4  
[Aa¨vq-3 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h evwn¨K †h KviY †Kv‡bv e¯‘i MwZ ev w¯’wZ Ae¯’vi cwieZ©b 
NUvq ev NUv‡Z Pvq Zv‡K ej e‡j|  

i ỳwU AvwnZ KYv Zv‡`i Avav‡bi Kvi‡Y G‡K Ac‡ii Dci †h 
AvKl©Y ev weKl©Y ej cÖ‡qvM K‡i Zv‡K Zwor †PŠ¤̂K ej e‡j| 
mejZvi wePv‡i Zwor‡PŠ¤̂K ej gnvKl© e‡ji 1036 MyY †ewk| 
Avevi †h ¯̂í cvjÐvi I ¯̂ígv‡bi ej wbDwK¬qv‡m Aw¯’wZkxjZvi 
D™¢e NUvq Zv‡K ỳe©j wbDK¬xq ej e‡j| ỳe©j wbDwK¬q ej 
gnvKl© e‡ji b¨vq GZ ỳe©j bq, Z‡e mej wbDwK¬q ej I 
ZvwoZ‡PŠ¤̂K e‡ji †P‡q A‡bKUvB ỳe©j| mejZvi wePv‡i GwU 
gnvKl© e‡ji Zzjbvq 1030 MyY| myZivs ZwoZPz¤̂K ej ỳe©j 

wbDwK¬q e‡ji Zzjbvq 1036

1030 = 106 MyY †ewk kw³kvjx| 
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j  
Avgiv Rvwb,  
 e¯‘i IRb, W = mg 
  = 2  9.8  
  = 19.6 N 

DÏxcK n‡Z, 
 e¯‘i fi, m = 2 kg 
 Nl©Y ej, Fk = 3N 
 AwfKl©R Z¡iY, g = 9.8 ms2 
 Nl©Y mnM,  = ? 

Avevi,  
 Fk  = W 

ev,   = 
FK
W  

ev,  = 
3

19.6  

  = 0.15 N (Ans.) 

k Avgiv Rvwb, 
 F = ma 
ev, F  Fk = ma 

ev, a = 
F  Fk

m   

ev, a = 
10  3

2   

GLv‡b, 
cÖ̀ Ë ej, F = 10 N 
fi, m = 2 kg 
Nl©Y ej, Fk = 3 N  
Kvh©Ki Z¡iY, a = ? 

ev, a = 
7
2  

 a = 3.5 ms2 
GLb 10 s G e¯‘i †eM,  
v =  u + at 
 = 0 + 3.5  10 
 = 35 ms1 

 

Zvn‡j 10 sec G e¯‘i AwZµvš@ –̀iZ¡ 

 s1 = ut + 
1
2 at2 

ev, s1 = 0  t + 
1
2  3.5  (10)2 

 s1 = 175 m 

GLv‡b, 
Avw`‡eM, u = 0 ms1 

Z¡iY, a = 3.5 ms2 

mgq, t = 10 s 

cÖhy³ ej mwi‡q wb‡j e¯‘wUi Z¡iY, a2 = 
 Fk
m  = 

3
2  =  1.5 ms2 

GLb e¯‘wU 35 ms1 †e‡M hvÎv kyi“ K‡i wKQy¶Y ci Mš@e¨ 
¯’v‡b †M‡j †m‡¶‡Î †kl‡eM k–b¨ nq| 
 v2 = u2 + 2a2 s2 

ev, 2a2 s2 = v2  u2 

ev, s2 = 
v2  u2

2a2
   

ev, s2 = 
0  (35)2

 (2  1.5)  

 s2 = 408.33 m 
e¯‘i †gvU –̀iZ¡, s = s1 + s2 

  = 175 + 408.33  
  = 583.33 m < 584 m 
A_©vr s  584 m 
myZivs H e¨w³i D‡Ïk¨ mdj n‡e bv|  

 

 cÖkœ  03  

 
A Ae¯’vb †_‡K GKwU e¯‘‡K gy³fv‡e co‡Z †`Iqv n‡jv| 

K. IqvU Kv‡K e‡j? 1 
L. coš@ e¯‘i wefekw³ n«vm cvq †Kb? 2 
M. e¯‘wU KZ †e‡M f‚wg‡K AvNvZ Ki‡e? wbY©q Ki| 3 
N. coš@ Ae¯’vq e¯‘wUi †Kvb Ae¯’v‡b wefekw³ 

hvwš¿K kw³i A‡a©K n‡eÑ MvwYwZKfv‡e we‡kÐlY 
Ki| 4 

 [Aa¨vq-2 I 4 Gi mgš̂‡q] 
3bs cÖ‡kœi DËi 

h †Kv‡bv hš¿ ev e¨w³ 1 †m‡K‡Û 1 J KvR m¤•v`b Ki‡j Zvi 
¶gZv‡K GK IqvU ev 1 W e‡j|  

i ¯̂vfvweK Ae¯’vb †_‡K cwieZ©b K‡i †Kv‡bv e¯‘‡K Ab¨ 
Ae¯’v‡b Avb‡j e¯‘ KvR Kivi †h mvg_©̈  AR©b K‡i Zv‡K 
wefekw³ e‡j| m f‡ii †Kv‡bv e¯‘‡K h D”PZvq IVv‡j Gi 
wefekw³ nq mgh| e¯‘wU wb‡P cov kyi“ Ki‡j f‚wg n‡Z D”PZv 
h Gi gvb Kg‡Z _v‡K| d‡j wefekw³i gvb I Kg‡Z _v‡K| 
A_©vr coš@ e¯‘i wefekw³ n«vm cvq|  

j awi, f‚wg‡Z AvNvZ Kivi gyn–‡Z© 
†eM = v 
Avgiv Rvwb, 
 v2 = u2 + 2gh 
ev, v2 = 0 + 2  9.8 ms2  15 m 
ev, v = 294  
 v = 17.15 ms1  

GLv‡b, 
Avw`‡eM, u = 0 ms1 

D”PZv, h = 15 m 
AwfKl©R Z¡iY, g = 9.8 ms2 

†kl‡eM, v = ? 

AZGe e¯‘wU 17.15 ms1 †e‡M f‚wg‡K AvNvZ Ki‡e|  

k awi, e¯‘wUi fi m I f‚wg n‡e x D”PZvq wefekw³ hvwš¿K  
kw³i A‡a©K| 
myZivs wefekw³, U = mgx 
 

GLv‡b, 
D”PZv, h = 15 m 
AwfKl©R Z¡iY g = 9.8 ms2 

x D”PZvq e¯‘wUi †eM v n‡j,  
v2 = u2 + 2g(h  x)  
 = 02 + 2g(15  x) 
 = 2g (15  x) 

MwZkw³, K = 
1
2 mv2 

  = 
1
2 mv2 

  = 
1
2 m  2g (15  x) 

  = mg (15  x)  
hvwš¿K kw³ = K + U = mg(15  x) + mgx  

kZ©g‡Z, wefe kw³ = 
1
2 hvwš¿K kw³ 

ev,  mgx = 
1
2  [mg(15  x) + mgx]  

ev,  2mgx = mg  15  mgx + mgx 
ev,  2mgx = 15 mg 

ev,  x = 
15
2  = 7.5 m 

myZivs f‚wg n‡Z 7.5 m D”PZvq wefekw³ hvwš¿K kw³i A‡a©K n‡e|   
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 cÖkœ  04  `„k¨Kí-1 : 700 gm f‡ii GKwU KwVb e¯‘‡K 
120C ZvcgvÎvi 262.5 gm cvwbi g‡a¨ †Q‡o †`Iqv n‡jv| d‡j 
wgkÖ‡Yi ZvcgvÎv 50C cvIqv †Mj| 
`„k¨Kí-2 : 500 gm f‡ii Aci GKwU KwVb e¯‘i ZvcgvÎv 
80C e„w× Ki‡Z 18,000 J Zv‡ci cÖ‡qvRb| 

K. cÖK…Z cÖmviY Kv‡K e‡j? 1 
L. cÖPÊ Mi‡gi g‡a¨ Gwm K‡¶ cÖ‡ek Ki‡j Avivg‡eva 

nq †Kb? 2 
M. `„k¨Kí-1 Gi cvwb KZ…©K M„nxZ Zvc wbY©q Ki| 3 
N. `„k¨Kí-1 I `„k¨Kí-2 Gi e¯‘Øq †Kvb Dcv`v‡bi 

ˆZwi MvwYwZKfv‡e e¨vL¨v `vI| 4  
[Aa¨vq-6 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h cv‡Îi cÖmviY we‡ePbvq wb‡q Zvc cÖ‡qv‡Mi d‡j Zi‡ji 
cÖK…Zc‡¶ hZUzKz AvqZb cÖmviY N‡U Zv‡K Gi cÖK…Z cÖmviY e‡j| 

i Gwm K‡¶i Av ª̀©Zv Kwg‡q †`q e‡jB cÖPÊ Mi‡gi g‡a¨ cÖ‡ek 
Ki‡j Avivg‡eva nq| 
Gwm K‡¶i Av ª̀©Zv Kg _v‡K| d‡j Avgv‡`i kixi †_‡K cvwb 
evqy‡Z wgk‡Z Pvq| d‡j Avgv‡`i Z¡‡Ki Dci †_‡K hLb cvwb 
Rjxqev‡®• cwiYZ nq, ZLb Ae¯’v cwieZ©‡bi Rb¨ cÖ‡qvRbxq 
myßZvc Avgv‡`i kixi †_‡K MÖnY K‡i| GRb¨ Avgv‡`i ZLb 
Avivg‡eva nq| 

j Avgiv Rvwb, 
Q = ms T 
 = 0.2625  4200  (70C) 
 = 77175 J (Ans.) 
[we.`ª. cÖ‡kœ M„nxZ Zv‡ci ¯’‡j 
ewR©Z Zvc n‡e| †Kbbv FYvÍK 
gvb Øviv cvwb KZ…©K ewR©Z Zvc‡K 
†evSvq] 

GLv‡b, 
cvwbi fi, m = 262.5 gm 
 = 0.2625 kg  
Avw` ZvcgvÎv, T1 = 120C 
P‚ovš@ ZvcgvÎv, T2 = 50C 
cvwbi Av‡cw¶K Zvc,  

s = 4200 Jkg1k1 

ZvcgvÎvi cv_©K¨,  
 T = (T2  T1) 
 = (50  120) 
 = 70C 

k `„k¨Kí-1 Gi †¶‡Î, ÔMÕ n‡Z cÖvß ewR©Z Zvc = 77175 J  
Avgiv Rvwb,  
K¨vjwiwgwZi g–jbxwZ Abymv‡i, 
M„nxZ Zvc = ewR©Z Zvc = 77175 J  
Avevi, Q = ms T 

ev, s = 
Q

m T  

  = 
77175

0.7  50  

  = 2205 Jkg1 K1 

GLv‡b, 
e¯‘i fi, m = 700 gm = 0.7 kg 
ZvcgvÎvi cv_©K¨, T = 50C 

†Kv‡bv e¯‘i Av‡cw¶K Zvc 2205 Jkg 1 K 1| 
Avevi „̀k¨Kí-2 Gi †¶‡Î, 

s2 = 
Q

m T  

 = 
18000

0.5  80  

 = 450 Jkg1 K1 

GLv‡b, 
cÖ̀ Ë Zvc, Q = 18000 J 
e¯‘i fi, m = 500 gm = 0.5 kg 
ZvcgvÎvi cv_©K¨, T = 80C 

†jvnvi Av‡cw¶K Zvc 450 Jkg 1 K 1 weavq „̀k¨Kí-2 Gi e¯‘wU 
†jvnvi ˆZwi| 

 cÖkœ  05  
 

 
 k‡ãi Zi½‰`N©¨ 1.7 m Ges Drm n‡Z cÖwZdj‡Ki –̀iZ¡ 16 m|  

K. wU¤̂vi Kv‡K e‡j? 1 
L. cvwb I Zvgvq k‡ãi †eM wfbœÑ e¨vL¨v Ki| 2 
M. kã Zi½wUi K¤•v¼ wbY©q Ki| 3 
N. 'S' Drm †_‡K cÖwZaŸwb †kvbv hv‡e wK bv MvwYwZK 

e¨vL¨v Ki| 4  
[Aa¨vq-7 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h wfbœ wfbœ ev`¨hš¿ †_‡K Avmv k‡ãi cv_©K¨ †h ˆewkó¨ w`‡q 
†evSv hvq Zv‡K wU¤̂vi ev my‡ii MyY e‡j|  

i kã GKwU hvwš¿K Zi½ KviY kã mÂvj‡bi Rb¨ 
w¯’wZ¯’vcK Ro gva¨‡gi cÖ‡qvRb nq| kã Zi‡½i †eM 
gva¨‡gi cÖK…wZi Dci wbf©i K‡i| evqexq gva¨‡g k‡ãi †eM 
me‡P‡q Kg, Zij gva¨‡g Gi †P‡q †ewk Ges KwVb gva¨‡g 
me‡P‡q †ewk| ZvB cvwb I Zvgvq k‡ãi †eM wfbœ nq| KviY cvwb 
Zij gva¨g I Zvgv KwVb gva¨g| GRb¨ cvwb‡Z k‡ãi †eM Zvgvi 
Zzjbvq Kg n‡e|  

j Avgiv Rvwb, 

  = 
N
t   

  = 
2.5

0.0125  

  = 200 Hz (Ans.) 

GLv‡b, 
K¤•v‡¼i msL¨v, N = 2.5  
mgq, t = 0.0125 s  
K¤•v¼,  = ? 
 

 

k gva¨‡gi †eM, 
 v =  
  = 200  1.7 
  = 340 mL1 

Avevi, 2d = vt 

GLv‡b, 
K¤•v¼, f = 200 Hz [ÔMÕ n‡Z] 
Zi½ ˆ`N©̈ ,  = 1.7 m 
Drm †_‡K cÖwZdj‡Ki `–iZ¡, d = 16 m 

ev, t  = 
2d
v   

  = 
2  16

340   = 0.094 s < 0.1 

†h‡nZz cÖwZaŸwb kyb‡Z n‡j t > 0.1 n‡Z n‡e| wKš‘ GLv‡b 0.09A 
< 0.1| myZivs cÖwZaŸwb †kvbv hv‡e bv|  

 cÖkœ  06  
 

 
Kv‡Pi cÖwZmiYv¼ 1.52| 

  ms‡KvPb  cÖmviY  ms‡KvPb  cÖmviY ms‡KvPb 
kã Drm 

mgq 0.0125s 
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K. wcÖRg Kv‡K e‡j? 1 
L. wcÖRg I †j‡Ýi KvR wfbœÑ e¨vL¨v Ki| 2 
M. wPÎ-1 Gi BON Gi gvb wbY©q Ki| 3 
N. wPÎ-2 Gi KvP djKwU AwaKZi PKP‡K †`Lvi Rb¨ 

Kx ai‡bi Av‡jvKxq k‡Z© DcbxZ n‡eÑ Zvi 
MvwYwZK e¨vL¨v Ki| 4 

 [Aa¨vq-9 Gi Av‡jv‡K] 
6bs cÖ‡kœi DËi 

h †Kv‡bv ¯̂”Q gva¨‡gi ỳB wecixZ cÖwZmviK Zj ev c„ô 
mgvš@ivj bv n‡j Zv‡K wcÖRg e‡j|  

i `ywU ¯̂”Q †njv‡bv mgZj c„ô Øviv mxgve× cÖwZmviK gva¨g‡K 
wcÖRg e‡j|  
Av‡jvK iwk¥ cÖ_g c„‡ô AvcwZZ nIqvi ci cÖwZmi‡Yi mgq w`K 
cwieZ©b K‡i Ges cybivq †m iwk¥ 2q c„‡ô AvcvZ‡bi mgq ivwki 
AwfgyL cwieZ©b K‡i|  
Av‡jvi eY©vwji Dci wbf©i K‡i gva¨‡gi cÖwZmiYv¼ wfbœ wfbœ nq 
e‡j G‡KK i‡Oi Av‡jvi AwfgyL cwieZ©b GK GK iK‡gi n‡q 
_v‡K| mv`v i‡Oi Av‡jv mvZwU e‡Y© we‡kÐwlZ nq|  
Aciw`‡K †j‡Ýi KvR n‡”Q Av‡jvKiwk¥ Awfmvix ev Acmvix 
Kiv| Pkgv, AYyex¶Y, hš¿, †Uwj‡¯‹vc BZ¨vw` RvqMvq Av‡jvK 
iwk¥‡K †dvKvwms Gi †¶‡Î †jÝ e¨envi Kiv nq|  

j Avgiv Rvwb, 

 ag = 
sin i
sin r  

ev, sin r = 
sin i
ag

  

GLv‡b, 
Kv‡Pi cÖwZmiYv¼, ag = 1.52 
AvcZb †KvY, i = 90  30 = 60 
cÖwZmiY †KvY, BON = r = ? 

ev, sin r = 
sin 60

1.52   

ev, r = sin1  
sin 60

1.52   

 r = 34.73 

k KvP djKwU AwaKZi PKP‡K †`Lv‡e hw` Av‡jvi c–Y© 
Af¨š@ixY cÖwZdjb N‡U| Av‡jvi c–Y© Af¨š@ixY cÖwZdj‡bi kZ© 
i. AvcwZZ iwk¥ Nb gva¨g †_‡K Nb I nvjKv gva¨‡gi we‡f` 

Z‡j AvcwZZ n‡e|  
ii. AvcZb †Kv‡Yi gvb µvwš@ †Kv‡Yi †P‡q eo n‡Z n‡e|   

 nvjKv 
gva¨g 

2 

1 < c 

Nb 
gva¨g 

1 

   

 nvjKv 
gva¨g 

1 = 2 

Nb 
gva¨g 

1 

2 = 90 

    

 

Nb gva¨g 

1 > c 
1 

nvjKv gva¨g 

2 = 1 
 

wPÎ 2 Gi NUbvi †¶‡Î, 
awi, µvwš@ †Kv‡Yi gvb, c Ges µvwš@ †Kv‡Yi `i“b cÖwZmiY †KvY 
r = 90 
Avgiv Rvwb, 

 sin c = 
sin 90

n   

ev, sin c = 
1

1.52  

GLv‡b, 
Kv‡Pi cÖwZmiYv¼, n = 1.52 
µvwš@ †KvY,  = ? 

 

ev, c = sin1 ( )1
1.52   

 c = 41.14 

GLb c–Y© Af¨š@ixY cÖwZdj‡bi kZ©vbyhvqx, AvcvZb †Kv‡Yi gvb 
µvwš@ †Kv‡Yi †P‡q eo n‡Z n‡e| 
myZivs wPÎ-2 Gi KvP djKwU AwaKZi PKP‡K †`Lvi Rb¨ PO 
iwk¥i AvcvZb †Kv‡Yi gvb 41.14 Gi †P‡q AwaK n‡Z n‡e| 

 cÖkœ  07  DÏxcKwU j¶ Ki Ges cÖkœMy‡jvi DËi `vI : 

 
K. eZ©bx Kv‡K e‡j? 1 
L. ˆe`ÿ wZK d¨v‡b K¨vcvwmUi e¨envi Kiv nq †Kb? 2 
M. DcwiD³ eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. R2 I R5 †ivaØ‡qi ¶gZv mgvb n‡e wK bvÑ 

MvwYwZKfv‡e we‡kÐlY Ki| 4 
 [Aa¨vq-11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h Zwor cÖevn Pjvi m¤•–Y© c_‡K Zwor eZ©bx e‡j|  

i K¨vcvwmUi A‡bKUv e¨vUvwii g‡Zv, GwU PvR© mÂq K‡i| Z‡e 
Lye Aí mg‡qi Rb¨, Gici GwU Avevi PvR© †Q‡o †`q| A_©vr 
GKevi PvwR©Z nq Avevi ci¶‡YB PvR© †Q‡o †`q, Gi d‡j 
GLv‡b GKUv Pjgvb ej ˆZwi nq Ges GB kw³ Kv‡R jvwM‡q 
d¨vb Nyi‡Z kyi“ K‡i| GRb¨B ˆe ỳ̈ wZK d¨v‡b K¨vcvwmUi e¨envi 
Kiv nq| 

j   

 
eZ©bx‡Z R2 I R3 †kÖwY mgev‡q hy³ _vKvq G‡`i Zzj¨‡iva  
RS = R2 + R3 = 10  + 10  = 20  
Avevi, R4 I R5 †iva ỳwU ci¯•i mgvš@iv‡j hy³| AZGe G‡`i 
Zzj¨‡iva,  

 
1

RP
 = 

1
R4

 + 
1
R5

  

ev, 1
RP

 = 
1
10 + 

1
10  

ev, 1
RP

 = 
1 + 1

10   

ev, 1
RP

 = 
2
10  

 RP = 5  
GLb, RS I RP †iva `ywU mgvš@ivj mgev‡q hy³| 

 
1

RP1
 = 

1
RS

 + 
1

RP
  

ev, 1
RP1

 = 
1

RS
 + 

1
RP

  

R5 = 10  R2 = 10  
R4 = 10  R3 = 10  

20 V R1 = 6  
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ev, 1
RP1

 = 
1 + 4

20   

ev, 1
RP1

 = 
5
20  

ev, RP1 = 
20
5   

 RP1 = 4  
Avevi eZ©bxi R1 †iva RP1 †iv‡ai mv‡_ †kÖwY mgev‡q hy³| AZGe 
eZ©bxi Zzj¨‡iva n‡e|  
RS1  = R1 + RP1 
 = 6  + 4  
 = 10  
myZivs eZ©bxi Zzj¨‡iva 10 | (Ans.) 

k ÔMÕ n‡Z eZ©bxi Zzj¨‡iva RS = 10  
wefe cv_©K¨, V = 20 V  
eZ©bx‡Z Zwor cÖevn, I = ?  
Avgiv Rvwb,  

 I = 
V
RS

  

ev, I = 
20
10  

 I = 2A 
 

 
RP1 †iv‡ai ỳB cÖv‡š@i wefe cv_©K¨ 
V  =  IRP1 
 = 2  4   [ÔMÕ n‡Z cÖvß RP1 = 4 ] 
 = 8  
GLb R2 I R3 †iv‡ai ga¨ w`‡q cÖevwnZ we`ÿ r cÖevn,  

I  = 
V
RS

  

 = 
8
20    [ÔMÕ n‡Z RS = 20 ] 

 = 0.4 A  
 R2 †iv‡ai ¶gZv P2 = I2R2 
   = (0.4)2  10 
   = 1.6 W 
Avevi GLv‡b eZ©bxi Zwor cÖevn 2A Gi g‡a¨ ABC c‡_ 0.4 A 
Zwor cÖevwnZ nq ZvB evwK (2  0.4) = 1.6 A Zwor AC c‡_ R4 
I R5 †iv‡ai ga¨ w`‡q cÖevwnZ n‡e| †m‡nZz R4 I R5 Dfq 
†iv‡ai gvb mgvb ZvB R4 I R5 Gi ga¨ w`‡q 1.6 A Zwor cÖevn 

mgvb ỳBfv‡M fvM n‡q hv‡e| A_©vr Dfq †iv‡ai ga¨ w`‡q 1.6 A
2  

= 0.8 A gv‡bi Zwor cÖevwnZ n‡e|  
 R5 †iv‡ai ga¨ w`‡q cÖevwnZ Zwor, I = 0.8 A 
 R5 †iv‡ai ¶gZv P5 = I2R5 
   = (0.8)2  10  
   = 6.4 W > P2 

A_©vr R2  R5 

AZGe, R2 I RS †ivaØ‡qi ¶gZv mgvb n‡e bv| 

 cÖkœ  08  GKwU UªvÝdg©v‡ii gyL¨ KzÊjxi cvKmsL¨v 100| gyL¨ 
I †MŠY KzÊjxi †fv‡ëR h_vµ‡g 100V I 200 V| UªvÝdg©viwUi 
BbcyU Kv‡i›U 2A. 205W Gi GKwU Zwor hš¿ UªvÝdg©viwUi mv‡_ 
hy³ Kiv n‡jv| 

K. Zwor †PŠ¤̂K Av‡ek Kv‡K e‡j? 1 
L. Zworevnx Zv‡ii mv‡_ †PŠ¤̂K †¶‡Îi m¤•„³Zv 

i‡q‡QÑ e¨vL¨v Ki| 2 
M. †MŠY KzÊjxi †iva KZ? 3 
N. D³ Zwor hš¿wU H UªvÝdg©v‡ii mv‡_ mshy³ Kiv 

n‡j Zwor hš¿wU e¨envi Dc‡hvMx wK bvÑ 
MvwYwZKfv‡e gZvgZ `vI| 4  

[Aa¨vq-12 Gi Av‡jv‡K] 
8bs cÖ‡kœi DËi 

h cwieZ©bkxj †PŠ¤̂K‡¶Î Øviv †Kv‡bv eZ©bx‡Z Zwo”PvjK kw³ 
ev Zwor cÖevn m„wói NUbv‡K Zvwor‡PŠ¤̂K Av‡ek e‡j|  

i Zworevnx Zvi wbR¯̂ GKwU †PŠ¤̂K‡¶‡Îi m„wó K‡i| kw³kvjx 
Pz¤̂‡Ki wecixZ †gi“Ø‡qi g‡a¨ m„ó †PŠ¤̂K‡¶Î Ges Zworevnx 
Zv‡ii †PŠ¤̂K‡¶‡Îi g‡a¨ wµqv cÖwZwµqv N‡U| Zworevnx Zv‡ii 
Dci †PŠ¤̂K cÖfve _vKvq GKwU kw³kvjx Pz¤̂‡Ki `yB cÖv‡š@i g‡a¨ 
GKwU Zworevnx Zvi †i‡L Zv‡Z Zwor cÖevn Pvjbv Ki‡j ZviwU 
jvwd‡q D‡V| Zwor cÖev‡ni AwfgyL wecixZ Kiv n‡j ZviwU 
wb‡Pi w`‡K †b‡g hv‡e| ZvB ejv hvq, Zworevnx Zv‡ii mv‡_ 
†PŠ¤̂K‡¶‡Îi m¤•„³Zv i‡q‡Q| 

j DÏxcK n‡Z,  
 gyL¨ KzÊjxi †fv‡ëR, VP = 100 V 
 †MŠY KzÊjxi †fv‡ëR, VS = 200 V 
 gyL¨ KzÊjxi Kv‡i›U, IP = 2A 
 †MŠY KzÊjxi †iva, RS = ? 
 †MŠY KzÊjxi Kv‡i›U, IS n‡j,  
Avgiv Rvwb, 

 IS
IP

 = 
VP
VS

  

ev, IS = 
VP  IP

VS
  

ev, IS = 
100  2

200   

 IS = 1A 
Avevi In‡gi m–Î †_‡K Avgiv Rvwb, 
 VS = ISRS 

ev, RS = 
VS
IS

 = 
200

1  = 200  

AZGe, †MŠY KzÊjxi †iva 200 . 

k DÏxcK n‡Z,  
UªvÝdg©v‡ii gyL¨ KzÊjxi †fv‡ëR, VP = 100 V 
     "              "        "          "        VS = 200 V 
gyL¨ KzÊjxi Kv‡i›U, IP = 2A 
ÔMÕ n‡Z cÖvß, †MŠY KzÊjxi Kv‡i›U, IS = 1A 
GLb, †MŠY KzÊjxi Avweó †gvU ¶gZv,  
PS  = VS IS 
 = 200 V  1 A 
 = 200 W 
AZGe Zwor hš¿wU‡K †MŠY KzÛjxi †fv‡ë‡Ri ỳB cÖv‡š@ hy³ 
Ki‡j AvDUcyU cvIqv hv‡e 200 W| hv DÏxc‡K †`Iqv Zwor 
hš¿wUi ¶gZv 205 W A‡c¶v Kg|  
myZivs hš¿wU‡K e¨envi Ki‡Z Zwor kw³ b–¨bZg hZUzKz cvIqvi K_v 
Zvi †_‡K Kg cvIqv hv‡e e‡j hš¿wUi e¨envi Dc‡hvMx n‡e bv| 

R5 = 10  R2 = 10  
R4 = 10  R3 = 10  

20 V R1 = 6  A B 
D C 



c`v_©weÁvb     1399 

h‡kvi †evW©-2024 
 c`v_©weÁvb (eûwbe©vPwb Afx¶v)     1  3  6  welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl `ªóe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó 
DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. DËj `c©‡Yi cÖwZwe‡¤̂i †¶‡Î †KvbwU mwVK? 
 K Aev¯@e I Dëv L ev¯@e I †mvRv 
 M ev¯@e I Dëv N Aev¯@e I †mvRv 
2. ¶xY `„wói Kvi‡YÑ 
 i. P¶z †j‡Ýi Awfmvix ¶gZv †e‡o hvq 
 ii. Aw¶‡Mvj‡Ki e¨vmva© K‡g hvq 
 iii. P¶z †j‡Ýi †dvKvm –̀iZ¡ K‡g hvq 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
3. †j‡Ýi eµZvi †K‡› ª̀i ms‡hvMKvix mij‡iLv‡K Kx e‡j? 
 K †dvKvm L eµZvi †K›`ª M Av‡jvK †K›̀ ª N cÖavb A¶ 
4. Amxg –̀iZ¡ †_‡K Zwor‡¶‡Îi †Kv‡bv we› ỳ‡Z GKwU GKK abvÍK 

Avavb‡K Avb‡Z †h KvR Ki‡Z nq Zv‡K Kx e‡j? 
 K ZworaviK L Zwor ej M Zwor wefe N Zwor ZxeªZv 
5. †Kv‡bv Zwor e¯‘‡K ¯•k© Ki‡jÑ 
 i. B‡jKUªb nviv‡Z cv‡i  ii. kyay FYvÍK Avavb jvf Ki‡Z cv‡i 
 iii. ZwoZvnZ n‡Z cv‡i 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
6.  

 
 wP‡Î cÖ̀ wk©Z eZ©bxi ¶gZv KZ? 
 K 4.5 W L 2.25 W M 1.5 W N 0.75 W 
7. mvwK©U †eªKv‡ii gva¨‡gÑ 
 i. we`ÿ r cÖevn n«vm-e„w× Kiv hvq 
 ii. wbw`©ó gvÎvi AwZwi³ we`ÿ r cÖevn n‡j eZ©bx wew”Qbœ Kiv nq 
 iii. ˆe`ÿ wZK `yN©Ubv †_‡K hš¿cvwZ i¶v K‡i 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii  
8. K¨vej wUwf †KvbwUi mvnv‡h¨ ms‡KZ cvVvq? 
 K A¨v‡›Ubv L wiwmfvi 
 M UvIqvi N †Kv Gw·qvj K¨vej 
9. GKwU myB‡Pi mv‡_ A‡bKMy‡jv Kw¤•DUvi hy³ Kivi †¶‡Î wb‡æi †KvbwU mwVK? 
 K LAN L NAL M BTS N Internet 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 10 I 11 bs cÖkœMy‡jvi DËi `vI : 
 GKwU UªvÝdg©v‡i cÖvBgvwi K‡q‡ji cvKmsL¨v 550. †m‡KÛvwi K‡q‡ji 

cvKmsL¨v 125. cÖvBgvwi K‡qj w`‡q 220V AC †`Iqv n‡jv| 
10. †m‡KÛvwi K‡q‡ji †fv‡ëR KZ? 
 K 0.02V L 50V M 312.50V N 968V 
11. cÖvBgvwi K‡qj w`‡q m‡e©v”P 5A we`ÿ r cÖevwnZ n‡j †m‡KÛvwi 

K‡q‡j m‡e©v”P KZ Kv‡i›U cÖevwnZ n‡e? 
 K 55A L 50A M 22A N 0.02A 
12. †Kvb hš¿ wbDwK¬q †PŠ¤̂K Abybv` Gi †fŠZ I ivmvqwbK bxwZi 

Dci wfwË K‡i KvR K‡i? 
 K wmwU ¯‹¨vb L B.wm.wR M G‡ÛvmKwc N Gg.Avi.AvB 
13. m–¶¥ i³bvwjKvi eÐ‡KR cix¶v Kivi cÖhyw³ †KvbwU? 
 K GbwRIcÐvw÷ L GbwRIMÖvg 
 M B.wm.wR. N B.wU.wU 

14. wb‡Pi †KvbwU jä GKK? 
 K A¨w¤•qvi L †Kjwfb M wbDUb N K¨v‡Ûjv 
15.  

 
 †jLwPÎwU Kx cÖ̀ k©b K‡i? 
 K mgg›`‡b L mgZ¡i‡Y M mg‡e‡M N AmgZ¡i‡Y 
16. 72 kmh1 †e‡M Lvov Dc‡ii w`‡K wbw¶ß e¯‘ KZ D”PZvq 

DV‡e? [g = 9.8ms2] 
 K 264.49 km L 264.49 m M 20.4 km N 20.4 m 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 17 I 18 bs cÖkœMy‡jvi DËi `vI : 
 P = 6kg I Q = 3kg f‡ii ỳwU e¯‘ GKB mij‡iLvq ci¯•i Awfgy‡L 

P‡j msNl© n‡jv| msN‡l©i c–‡e© Zv‡`i †eM h_vµ‡g 8ms1 I 10ms1| 
17. e¯‘Ø‡qi wgwjZ †eM KZ? 
 K 2 ms1 L 6 ms1 M 8.67 ms1 N 26 ms1 
18. wgwjZ e¯‘Ø‡qi AwfgyL †Kvb w`‡K n‡e? 
 K P e¯‘i w`‡K L Q e¯‘i w`‡K 
 M ci¯•i wecixZ w`‡K N w¯’i n‡q hv‡e  
19. GKwU †µb Øviv 10 kg f‡ii †Kv‡bv e¯‘‡K 2 wgwb‡U 10 m 

D”PZvq DVv‡bv n‡jÑ 
 [g = 9.8 ms2] 
 i. K…ZKvR FYvÍK    ii. wefe kw³ 980 J iii. Kvh©Ki ¶gZv 490 W 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
20. †Rbv‡iU‡ii KvR Kx? 
 K ivmvqwbK kw³ †_‡K Zworkw³‡Z iƒcvš@i 
 L Zwor wefe kw³i weea©b 
 M hvwš¿K kw³ †_‡K Zworkw³‡Z iƒcvš@i 
 N Zworkw³i weea©b   
21. 10 kg f‡ii †Kv‡bv e¯‘i AvqZb 0.01 m3. e¯‘wU cvwb‡Z Kx Ae¯’vq fvm‡e? 
 K cv‡Îi Zj‡`‡k w¯’i n‡e L m¤•–Y© wbgw¾Z Ae¯’vq fvm‡e 
 M A‡a©K wbgw¾Z Ae¯’vq fvm‡e N m¤•–Y© †f‡m _vK‡e 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 22 I 23 bs cÖkœMy‡jvi DËi `vI : 
 5 kg f‡ii GKwU e¯‘‡K cvwb‡Z wbgw¾Z Kiv n‡jv| e¯‘wUi 

AvqZb 500 cm3. [g = 9.8 ms2] cvwbi NbZ¡ 1000 kg/m3. 
22. e¯‘wUi cÖK…Z IRb KZ? 
 K 5kg L 5N M 49N N 500N 
23. cvwb‡Z wbgw¾Z Ae¯’vq e¯‘wUi Dci wµqvkxj EaŸ©gyLx ej KZ? 
 K 4.9 N L 5 N M 500 N N 2500 N 
24. myß Zv‡ci †¶‡ÎÑ 
 i. e¯‘i Ae¯’vi cwieZ©b nq ii. e¯‘i Zvc w¯’i _v‡K 
 iii. e¯‘i ZvcgvÎv w¯’i _v‡K 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
25. k‡ãi ZxeªZvi GKK Kx? 
 K S L Hz M W N Wm2 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

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




 †e
M 

 mgq 

2 2 

4 

3V 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1400 

h‡kvi †evW©-2024 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)     1  3  6  welq †KvW  
mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM ẁ ‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 

1|  GKwU 2 kg f‡ii e¯‘i Dci †_‡K wb‡P covi Z_¨ Q‡K 
wjwce× Kiv n‡jv :  
fi‡eM (Kg ms1) 0 40 80 160 

miY (m) 0 25 100 400 

K. †eM Kv‡K e‡j? 1 
L. mKj ai‡bi †e‡Mi cwieZ©b mylg Z¡iY n‡e wK? e¨vL¨v K‡iv| 2 
M. e¯‘wUi 25 m –̀iZ¡ AwZµ‡gi mgq wbY©q K‡iv| 3 
N. DÏxc‡Ki Z_¨vewj e¨envi K‡i †eM ebvg mgq 

†jLwPÎ A¼b K‡i we‡kÐlY K‡iv|  4 
2|   

6146.56 P 

0 
4 8 

MwZkw³, T(J) 

mgq t(S)  
 †jLwP‡Î gy³fv‡e coš@ e¯‘i fi 2 kg|  
 P we›`yi gvb f‚wg ¯•‡k©i gyn–‡Z© MwZkw³ wb‡ ©̀k K‡i| 

K. fi‡eM Kv‡K e‡j? 1 
L. GK IqvU-†m‡KÛ‡K GK Ryj ejv hvqÑ e¨vL¨v K‡iv| 2 
M. e¯‘wUi f‚wg ¯•‡k©i gyn–‡Z© †eM wbY©q K‡iv| 3 
N. DÏxc‡Ki Z_¨ kw³i msi¶YkxjZvi bxwZ‡K mg_©b 

K‡i wK? MvwYwZKfv‡e we‡kÐlY K‡iv| 4 

3|  GKwU †ijjvB‡b 18 m ˆ`‡N©̈ i †jvnvi cvZ e¨eüZ n‡q‡Q| 
`ywU cv‡Zi g‡a¨ 3 cm duvKv ivLv n‡q‡Q| ZvcgvÎv 
¯^vfvwe‡Ki †P‡q 12C †e‡o †Mj|  

 †jvnvi ˆ`N©̈  cÖmviY mnM 11.6  106K1. 
K. Av‡cw¶K Zvc Kv‡K e‡j? 1 
L. wcZ‡ji Kj‡mi †P‡q gvwUi Kj‡mi cvwb †ewk VvÛv nq †Kb? 2 
M. ewa©Z ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j iƒcvš@i K‡iv| 3 
N. ewa©Z ZvcgvÎvq †ijMvwo PjvPj wbivc` n‡e wK? 

MvwYwZK we‡kÐl‡Yi gva¨‡g †`LvI| 4 
4|  GKwU nvZzwo w`‡q 40 m j¤^v duvcv cvB‡ci GK cÖv‡š@ AvNvZ 

Ki‡j 0.107 †m‡KÛ 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 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 K‡iv| 2 
M. evqy‡Z D³ ZvcgvÎvq k‡ãi cÖwZaŸwb kyb‡Z n‡j  

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

gva¨‡g †Zvgvi gZvgZ `vI| 4 

 

5| 

 
 ej cÖ‡qv‡Mi c–‡e© †QvU wc÷‡bi wmwjÛv‡ii Zj‡`‡k Zi‡ji 

Pvc 13328 pa| B Zi‡j wbgw¾Z e¯‘i nviv‡bv IRb 196 N|  
K. cxob Kv‡K e‡j? 1 
L. wWªj †gwk‡bi AMÖfvM myPv‡jv nq †Kb? e¨vL¨v K‡iv| 2 
M. eo wc÷‡b e‡ji gvb wbY©q K‡iv| 3 
N. †Kvb ZijwU e¨v‡ivwgUvi ˆZwi‡Z AwaK Dc‡hvMx 

n‡e? †Zvgvi †hŠw³K gZvgZ Dc¯’vcb K‡iv|  4 
6|  `„k¨Kí-1 :  

 

e¯‘ 

A 

B 
F 

P 

20 cm 

C 

 
 DÏxc‡Ki e¯‘wU eµZvi †K›`ª n‡Z 10 cm `–‡i Av‡Q|  
 `„k¨Kí-2 : GKwU †j‡Ýi Z_¨ wb‡æ †`Iqv n‡jv :  

e¯‘i –̀i‡Z¡i gvb we‡¤̂i `–i‡Z¡i gvb we‡¤̂i cÖK…wZ 
30 cm 60 cm Am` 

K. eÐvBÛ ¯•U Kv‡K e‡j? 1 
L. †j‡Ýi eµZv e„w× †c‡j Gi ¶gZv e„w× cvq †Kb? e¨vL¨v K‡iv| 2 
M. `„k¨Kí-1 Gi e¯‘wUi we‡¤̂i `–iZ¡ wbY©q K‡iv| 3 
N. `„k¨Kí-2 Gi †jÝwU gvby‡li †Pv‡Li †Kvb ai‡bi Î“wU  

`–ixKi‡Y f‚wgKv ivL‡e? †Zvgvi gZvgZ wPÎmn e¨vL¨v K‡iv| 4 

7|   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 K‡iv| 2 
M. A †MvjKwUi aviKZ¡ wbY©q K‡iv| 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 K‡iv|  4 

8|  1bs, 2bs I 3bs evj¦ Gi Mv‡q h_vµ‡g †jLv Av‡Q 220 V  
50 W, 220 V  100 W I 220 V  100 W| mgvš@iv‡j 
mshy³ 2bs I 3bs evj¦ Gi mv‡_ 1bs evj¦wU †kÖwY‡Z mshy³| 
cÖwZ BDwbU we ỳ̈ ‡Zi g–j¨ 14 UvKv|  
K. Wv‡qvW Kv‡K e‡j? 1 
L. A¨vwgUvi‡K eZ©bx‡Z Kxfv‡e hy³ Ki‡Z nq? e¨vL¨v K‡iv| 2 
M. eZ©bxi Zzj¨‡iva wbY©q K‡iv| 3 
N. DÏxc‡Ki evj¦My‡jv mgvš@iv‡j mshy³ K‡i ˆ`wbK 6 

NÈv Pvjy ivLv n‡j Rvbyqvwi gv‡m 651 UvKv we ỳ̈ r 
wej Avmvi m¤¢ve¨Zv hvPvB K‡iv|  4 



c`v_©weÁvb     1401 

DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  GKwU 2 kg f‡ii e¯‘i Dci †_‡K wb‡P covi Z_¨ 
Q‡K wjwce× Kiv n‡jv :  

fi‡eM (Kg ms1) 0 40 80 160 

miY (m) 0 25 100 400 

K. †eM Kv‡K e‡j? 1 
L. mKj ai‡bi †e‡Mi cwieZ©b mylg Z¡iY n‡e wK? 

e¨vL¨v K‡iv| 2 
M. e¯‘wUi 25 m –̀iZ¡ AwZµ‡gi mgq wbY©q K‡iv| 3 
N. DÏxc‡Ki Z_¨vewj e¨envi K‡i †eM ebvg mgq 

†jLwPÎ A¼b K‡i we‡kÐlY K‡iv|  4 
 [Aa¨vq-2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h mg‡qi mv‡_ †Kv‡bv e¯‘i mi‡Yi nvi‡K †eM e‡j|  

i mKj ai‡bi †e‡Mi cwieZ©‡b mylg Z¡iY n‡e bv| KviY mylg 
Z¡iY n‡Z n‡j †e‡Mi gvb memgq GKB nv‡i e„w× †c‡Z n‡e| 
†eM e„w×i nvi mgvb bv n‡j Zv mylg Z¡iY nq bv, Amg Z¡iY 
nq| Avevi †eM †f±i ivwk nIqvq Gi w`‡Ki cwieZ©b n‡jI 
Z¡iY nq| ZLb †e‡Mi w`‡Ki cwieZ©b wbw ©̀ó n‡j mylg Z¡iY 
Ges wbw ©̀ó bv n‡j Amg Z¡iY nq| ZvB ejv hvq, mKj ai‡bi 
†e‡Mi cwieZ©‡b mylg Z¡iY n‡e bv|  

j QK n‡Z cvB, 25 m `–iZ¡ AwZµ‡gi mgq fi‡eM,  
p = 40 kg ms1 Ges GKB mgq †eM 
v n‡j, fi‡eM, p = mv 
ev, 40 = 2v 
 v = 20 ms1 
GLb, 25 m –̀iZ¡ AwZµ‡gi mgq t 
n‡j,  

GLv‡b, 
fi, m = 2 kg  
†h‡nZz e¯‘wUi  
Avw` fi‡eM = 0 kgms1 

ZvB Avw`‡eM, u = 0 ms1 

miY, s = 25 m 

 s = ( )u + v
2  t 

ev, t = 
2s

u + v = 
2  25
0 + 20 = 

50
20  

 t = 2.5 s (Ans.) 

k †`Iqv Av‡Q, e¯‘i fi, m = 2 kg, 

GLb fi‡eM p = mv 

ev, v = 
p
m = 

p
2  

cÖ̀ Ë fi‡eM-miY mviwY †_‡K e¯‘i †eM miY mviwY wbæiƒc : 
†eM (ms1) 0 20 40 80 

miY (m) 0 25 100 400 

e¯‘ Dci †_‡K wb‡P covq GwU mgZ¡i‡Y MwZkxj|  

Avgiv Rvwb, s = ( )u + v
2  t  

ev, t = 
2s

u + v  

ÔMÕ †_‡K cvB, s = 25 m –̀iZ¡ AwZµ‡gi mgq t = 2.5 s 

s = 100 m Gi †¶‡Î, t = 
2  100
0 + 40  = 5s GLv‡b, 

†eM, v = 40 ms1 

 

s = 400 m Gi †¶‡Î, t = 
2  400
0 + 80  = 10 s GLv‡b, 

†eM, v = 80 ms1 

myZivs MvwowUi †eM mgq mviwYwU n‡e :  
†eM (ms1) 0 20 40 80 

mgq (s) 0 2.5 5 10 

MvwowUi †eM-mgq †jLwPÎwU n‡e : 
cv‡ki †jL †_‡K †`Lv hvq, 
mg‡qi mv‡_ †eM GKB nv‡i e„w× 
cvq| A_©vr e¯‘i MwZ mgZ¡iY|  
GB Z¡iY a n‡j,  

a = 
v  u

t  = 
80  0

10  = 8 ms2  

†h‡nZz GB Z¡iY g Gi †P‡q Kg, ZvB DÏxc‡Ki ¯’v‡b evZv‡mi 
evav we`¨gvb|  

 cÖkœ  02    

 
†jLwP‡Î gy³fv‡e coš@ e¯‘i fi 2 kg|  
P we›`yi gvb f‚wg ¯•‡k©i gyn–‡Z© MwZkw³ wb‡ ©̀k K‡i| 

K. fi‡eM Kv‡K e‡j? 1 
L. GK IqvU-†m‡KÛ‡K GK Ryj ejv hvqÑ e¨vL¨v K‡iv| 2 
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M. e¯‘wUi f‚wg ¯•‡k©i gyn–‡Z© †eM wbY©q K‡iv| 3 
N. DÏxc‡Ki Z_¨ kw³i msi¶YkxjZvi bxwZ‡K mg_©b 

K‡i wK? MvwYwZKfv‡e we‡kÐlY K‡iv| 4 
 [Aa¨vq-4 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘i fi Ges †e‡Mi MyYdj‡K fi‡eM e‡j| 

i †Kv‡bv e¯‘ ev h‡š¿i KvR Kivi nvi‡K ev kw³ iƒcvš@‡ii 
nvi‡K ¶gZv e‡j|  

 ¶gZv = 
KvR
mgq  

Kv‡Ri GKK J, mg‡qi GKK s,  

ZvB ¶gZvi GKK = 
J
s = Js1 

  1W = 1 Js1 

GLb, KvR = ¶gZv  mgq  
  J = Ws  
A_©vr 1J = 1Ws nq  
ZvB, 1 Ws †K 1 J ejv nq| 

j  f‚wg ¯•‡g©i gyn–‡Z© e¯‘i †eM v n‡j,  

MwZkw³, T = 
1
2 mv2 

ev, v2 = 
2T
m   

ev, v = 
2T
m   

ev, v = 
2  6146.56

2   

 v = 78.4 ms1 

GLv‡b,  
P we›`y‡Z ev f‚wg ¯•‡k©i gyn–‡Z© 
MwZkw³, T = 6146.56 J  

fi, m = 2 kg 

f‚wg ¯•‡k©i gyn–‡Z© e¯‘i †eM, v = ? 

k ÔMÕ n‡Z cvB, f‚wg ¯•‡k©i gyn–‡Z© †eM, v = 78.4 ms1 

P we›`y‡Z mgq, t = 8 s 

  8 s ci MwZkw³, T1 = 6146.56 J               [DÏxcK n‡Z cvB] 
t = 8 s G e¯‘wU f‚wg ¯•k© Kivq wefekw³,  
 V1 = 0 
 t = 8 s G e¯‘i †gvU hvwš¿K kw³,  
 E1 = T1 + V1 

  = (6146.56 + 0) J  
  = 6146.56 J  
GLb, t = 4s ci e¯‘i †eM v2 n‡j, 
v2 = u + gt  
 = 0 + 9.8  4 
 = 39.2 ms1 

 4 s ci e¯‘i MwZkw³, 

 T2 = 
1
2 mv2

2 

GLv‡b,  
Avw`‡eM, u = 0 ms1 

mgq, t = 4s  

e¯‘i fi, m = 2kg 
 

  = 
1
2  2  (39.2)2 

  = 1536.64 J 

e¯‘wU h D”PZv †_‡K f‚wg‡Z co‡j,  
 v2 = u2 + 2gh 
ev, v2 = 0 + 2gh 

ev, h = 
v2

2g = 
(78.4)2

2  9.8 = 313.6 m 

4s G e¯‘i miY, h4 n‡j 

h4  = ut + 
1
2 gt2 

 = 0  t + 
1
2  9.8  42 

 = 78.4 m 
 4 s ci f‚wg †_‡K e¯‘i D”PZv  
x = h  h4 
 = (313.6  78.4) m 
 = 235.2 m 
 4s ci e¯‘i wefekw³, V2 = mgx 
   = 2  9.8  235.2  
   = 4609.92 J  
 4s ci †gvU hvwš¿K kw³,  
 E2 = T2 + V2 

  = (1536.64 + 4609.92) J  
  = 6146.56 J 
A_©vr E1 = E2 

AZGe DÏxc‡Ki Z_¨ kw³i msi¶YkxjZvi bxwZ mg_©b K‡i|  

 cÖkœ  03  GKwU †ijjvB‡b 18 m ˆ`‡N©̈ i †jvnvi cvZ e¨eüZ 
n‡q‡Q| ỳwU cv‡Zi g‡a¨ 3 cm duvKv ivLv n‡q‡Q| ZvcgvÎv 
¯^vfvwe‡Ki †P‡q 12C †e‡o †Mj|  
 †jvnvi ˆ`N©̈  cÖmviY mnM 11.6  106K1. 

K. Av‡cw¶K Zvc Kv‡K e‡j? 1 
L. wcZ‡ji Kj‡mi †P‡q gvwUi Kj‡mi cvwb †ewk VvÛv 

nq †Kb? 2 
M. ewa©Z ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j iƒcvš@i K‡iv| 3 
N. ewa©Z ZvcgvÎvq †ijMvwo PjvPj wbivc` n‡e wK? 

MvwYwZK we‡kÐl‡Yi gva¨‡g †`LvI| 4 
 [Aa¨vq-6 Gi Av‡jv‡K]  

3bs cÖ‡kœi DËi 

h 1 kg f‡ii †Kv‡bv e¯‘i ZvcgvÎv 1 K e„w× Ki‡Z †h cwigvY 
Zv‡ci cÖ‡qvRb Zv‡K H e¯‘i Dcv`v‡bi Av‡cw¶K Zvc e‡j|  

i gvwUi ˆZwi Kjwmi Mv‡q AwZ ¶z ª̀ ¶z ª̀ wQ ª̀ _v‡K| hvi g‡a¨ w`‡q 
cvwb evB‡ii †`qv‡j Av‡m| evB‡ii †`qv‡ji GB cvwb ¯̂Ztev®•xfeb 
cÖwµqvq ev®•xf‚Z nq Ges ev®•xfe‡bi Rb¨ cÖ‡qvRbxq myßZvc 
Kjwmi †fZ‡ii cvwb n‡Z MÖnY K‡i| d‡j Kjwmi cvwbi ZvcgvÎv 
K‡g hvq| ZvB gvwUi Kjwm‡Z ivLv cvwb VvÛv _v‡K| wcZj ev 
†jvnvi cv‡Î gvwUi Kjwmi b¨vq †Kv‡bv wQ ª̀ _v‡K bv| ZvB cvwb evB‡i 
Avm‡Z cv‡i bv| d‡j cvwb VvÛv n‡Z cv‡i bv| G Kvi‡YB wcZ‡ji 
Kj‡mi †P‡q gvwUi Kj‡gi cvwb †ewk VvÛv nq| 
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j  †`Iqv Av‡Q,  
 ewa©Z ZvcgvÎv, TC = 12C 
 dv‡ibnvBU †¯‹‡j ZvcgvÎv, TF = ? 
Avgiv Rvwb,  

 TC
100 = 

TF  32
180   

ev, 12
100 = 

TF  32
180   

ev, (TF  32)  100 = 180  12 

ev, TF  32 = 
2160
100   

ev, TF = 21.6 + 32 
 TF = 53.6F (Ans.) 

k DÏxcK n‡Z,  
 †jvnvi cv‡Zi Avw` ˆ`N©̈ , L0 = 18 m 
 †jvnvi ˆ`N©̈  cÖmviY mnM,  = 11.6  106 K1 

 ZvcgvÎv e„w×,  = 12C = 12 K 
 †jvnvi ˆ`N©̈  cÖmviY, L = ? 
Avgiv Rvwb,  
 L = L0  
 = 11.6  106 K 1  18 m  12 K 
 = 2.5056  10 3 m 
 = 0.251 cm < 3 cm  
†h‡nZz `ywU cv‡Zi g‡a¨ ivLv 3 cm duvKv ¯’vb A‡c¶v †jvnvi 
cv‡Zi ˆ`N©̈  cÖmviY Kg| myZivs ewa©Z ZvcgvÎvq †ijMvwo PjvPj 
wbivc` n‡e| 

 cÖkœ  04  GKwU nvZzwo w`‡q 40 m j¤̂v duvcv cvB‡ci GK 
cÖv‡š@ AvNvZ Ki‡j 0.107 †m‡KÛ mgq e¨eav‡b Aci cÖv‡š@ 
`yBwU 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 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 nqÑ e¨vL¨v K‡iv| 2 
M. evqy‡Z D³ ZvcgvÎvq k‡ãi cÖwZaŸwb kyb‡Z n‡j  

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

gva¨‡g †Zvgvi 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 
 

 

 
ej cÖ‡qv‡Mi c–‡e© †QvU wc÷‡bi wmwjÛv‡ii Zj‡`‡k Zi‡ji Pvc 
13328 pa| B Zi‡j wbgw¾Z e¯‘i nviv‡bv IRb 196 N|  
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K. cxob Kv‡K e‡j? 1 
L. wWªj †gwk‡bi AMÖfvM myPv‡jv nq †Kb? e¨vL¨v K‡iv| 2 
M. eo wc÷‡b e‡ji gvb wbY©q K‡iv| 3 
N. †Kvb ZijwU e¨v‡ivwgUvi ˆZwi‡Z AwaK Dc‡hvMx 

n‡e? †Zvgvi †hŠw³K gZvgZ Dc¯’vcb K‡iv|  4 
 [Aa¨vq-5 Gi Av‡jv‡K] 

5bs 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 wfZi GKK †¶Îd‡j j¤̂fv‡e D™¢–Z 
cÖwZ‡ivaKvix ej‡K cxob e‡j| 

i †Kv‡bv e¯‘i cÖwZ GKK †¶Îd‡j cÖhy³ ej‡K Pvc ejv nq| 

A_©vr A †¶Îd‡j cÖhy³ ej F n‡j Pvc, P = 
F
A| †¶Îdj †ewk 

n‡j Pvc Kg n‡e| Avevi †¶Îdj Kg n‡j Pv‡ci gvb †ewk n‡e| 
wWªj †gwk‡bi AMÖfvM myPv‡jv nIqvi d‡j wWªj †gwkb Øviv 
†`qv‡ji Dc‡i †ewk Pvc cÖ‡qvM Kiv hvq| d‡j mn‡RB †`qvj ev 
Ab¨ †Kv‡bv wKQy wQ ª̀ Kiv hv‡e| ZvB wWªj †gwk‡bi AMÖfvM myPv‡jv 
nq| 

j  DÏxcK n‡Z cvB,  
1g wc÷‡bi ej, F1 = 20 N 
1g wc÷‡bi †¶Îdj, A1 = 4 cm2 
2q wc÷‡bi †¶Îdj, A2 = 20 cm2 
2q wc÷‡bi ej, F2 = ? 
Avgiv Rvwb,  

 
F1
A1

 = 
F2
A2

  

ev, F2 = ( )A2
A1

  F1 

ev, F2 = ( )20
4   20  

ev, F2 = 5  20 
 F2 = 100 N (Ans.) 

k  
†QvU wc÷‡bi wmwjÛv‡ii Rb¨ 
A Zi‡ji AvqZb, 
 VA = Ah 
 = 4 cm2  10 cm 
 = 40 cm3 
 = 40  106 m3 
©A Zi‡ji Rb¨ Pvc, P = hAg 

ev, A = 
P
hg  

 = 
13328

0.1  9.8  

 = 13600 kg m3 

GLv‡b, 
†QvU wc÷‡bi wmwjÛv‡i A 
Zi‡ji D”PZv, h = 10 cm 
†QvU wc÷‡bi wmwjÛv‡i, A 
Zi‡ji c„‡ôi †¶Îdj, A = 4 cm2 
A Zi‡ji NbZ¡ = A 

†QvU wc÷‡bi wmwjÛv‡i A  
Zi‡ji AvqZb = VA 
†QvU wc÷‡bi wmwjÛv‡ii 
Zj‡`‡k Pvc, P = 13328 Pa  
B Zi‡ji e¯‘i AvqZb,  
VB = 0.02 m3 

Avevi B Zi‡ji cÐeZv = e¯‘i nviv‡bv IRb 

 VBBg = 196 

  B  = 
196

0.02  9.8  

 = 1000 kg m3 

awi, evqygÊjxq Pvc, P = 101.325  103 Pa Gi Rb¨ A Zi‡ji 
D”PZv hA I B Zi‡ji D”PZv n‡e hB 

myZivs, hA = 
P
Ag = 

101.325  103

13600  9.8  = 0.76 m = 76 cm 

Avevi, hB = 
P
Bg = 

101.325  103

1000  9.8  = 10.33 m = 1033 cm 

d‡j, hg >> hA 

1033 cm D”PZvi bj Øviv e¨v‡ivwgUvi ˆZwi Dc‡hvMx n‡e bv| 
myZivs A cv‡Îi ZijwU Øviv e¨v‡ivwgUvi ˆZwi‡Z Kiv AwaK 
Dc‡hvMx n‡e|  
   

 cÖkœ  06    
`„k¨Kí-1 :  

 

e¯‘ 

A 

B 
F 

P 

20 cm 

C 

 
 DÏxc‡Ki e¯‘wU eµZvi †K›`ª n‡Z 10 cm `–‡i Av‡Q|  
 `„k¨Kí-2 : GKwU †j‡Ýi Z_¨ wb‡æ †`Iqv n‡jv :  

e¯‘i –̀i‡Z¡i gvb we‡¤̂i `–i‡Z¡i gvb we‡¤̂i cÖK…wZ 
30 cm 60 cm Am` 

K. eÐvBÛ ¯•U Kv‡K e‡j? 1 
L. †j‡Ýi eµZv e„w× †c‡j Gi ¶gZv e„w× cvq †Kb? 

e¨vL¨v K‡iv| 2 
M. `„k¨Kí-1 Gi e¯‘wUi we‡¤̂i `–iZ¡ wbY©q K‡iv| 3 
N. `„k¨Kí-2 Gi †jÝwU gvby‡li †Pv‡Li †Kvb ai‡bi 

Î“wU –̀ixKi‡Y f‚wgKv ivL‡e? †Zvgvi gZvgZ wPÎmn 
e¨vL¨v K‡iv| 4 

 [Aa¨vq-8 I 9 Gi mgš̂‡q] 

6bs cÖ‡kœi DËi 

h AcwUK øvqy †iwUbvi †h Ask w`‡q cÖ‡ek K‡i †mLv‡b iW I 
†KvY †Kvl bv _vKvq H As‡k †Kv‡bv e¯‘i cÖwZwe¤̂ MwVZ nq bv| 
†iwUbvi H AskwU‡K AÜwe› ỳ ev eÐvBW ¯•U e‡j|  

i †j‡Ýi eµZv e„w× †c‡j Gi ¶gZv e„w× cvq| †j‡Ýi eµZv 
e„w× cvIqvi A_© n‡iv| †j‡Ýi eµZvi e¨vmva© n«vm cvIqv| Avevi 
†j‡Ýi eµZvi e¨vmva© n«vm †c‡j Gi †dvKvm –̀iZ¡ (f) n«vm cvq| 

¶gZv, P = 
1
f| A_©vr ¶gZv †dvKvm –̀i‡Z¡i e¨¯@vbycvwZK| ZvB 

†dvKvm –̀iZ¡ Kg n‡j ¶gZv †ewk n‡e| 
myZivs ejv hvq, †j‡Ýi eµZv e„w× †c‡j Gi ¶gZvI e„w× cvq| 
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j  Avgiv Rvwb, 

 1
v + 

1
u = 

1
f  

ev, 1
v = 

1
f  

1
u  

ev, 1
v = 

1
10  

1
30  

ev, 1
v = 

1
15  

ev, v = 15 cm 

GLv‡b, 
eµZvi e¨vmva©, r = PC = 20 cm 

 †dvKvm –̀iZ¡, f = 
r
2 = 

20
2   

 = 10 cm 
e¯‘i –̀iZ¡, u = PB = PC + BC 

 = 10 + 20  
 = 30 cm 

 we‡¤̂i `–iZ¡ 15 cm| (Ans.) 

k `„k¨Kí-2 Gi †jÝwU‡Z we‡¤̂i cÖK…wZ Am` Avevi GwU weewa©Z 
we¤̂ ˆZwi Ki‡e| KviY, u = 30, v = 60. 

 m = | |vu  = | |60
30 = 2 > 1 

myZivs †jÝwU n‡e DËj|  
DËj †jÝ gvby‡li †Pv‡Li xN© ev –̀i `„wó `–ixKi‡Y f‚wgKv ivL‡e| 

 

F 

R 

 

       

 
R 

 
1g wPÎ †_‡K †`Lv hvq †h, G Î“wUi d‡j KvQvKvwQ we› ỳ †_‡K 
Avmv Av‡jv †iwUbvi wcQ‡b F we› ỳ‡Z wgwjZ nq| d‡j †PvL 
Kv‡Qi e¯‘ ¯•ó †`L‡Z cv‡i bv| 

cÖwZKvi : GB Î“wU `–i Kivi Rb¨ GKwU DËj †j‡Ýi Pkgv 
e¨envi Ki‡Z n‡e| d‡j KvQvKvwQ we›`y †_‡K Avmv Av‡jvK iwk¥ 
2q wP‡Î Pkgvi †j‡Ý I †Pv‡Li †j‡Ý cÖwZmwiZ nIqvi Kvi‡Y 
†dvKvm –̀iZ¡ K‡g hv‡e Ges cÖ‡qvRbg‡Zv AwfmvwiZ n‡q 
cÖwZwe¤̂wU †iwUbvq R we›`yi Dc‡i co‡e|  

 cÖkœ  07  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 K‡iv| 2 

M. A †MvjKwUi aviKZ¡ wbY©q K‡iv| 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 K‡iv|  4 

 [Aa¨vq-10 Gi Av‡jv‡K] 
7bs 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| 

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,  
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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‡iKUªb 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  08  1bs, 2bs I 3bs evj¦ Gi Mv‡q h_vµ‡g †jLv Av‡Q 
220 V  50 W, 220 V  100 W I 220 V  100 W| mgvš@iv‡j 
mshy³ 2bs I 3bs evj¦ Gi mv‡_ 1bs evj¦wU †kÖwY‡Z mshy³| cÖwZ 
BDwbU we`ÿ ‡Zi g–j¨ 14 UvKv|  

K. Wv‡qvW Kv‡K e‡j? 1 
L. A¨vwgUvi‡K eZ©bx‡Z Kxfv‡e hy³ Ki‡Z nq? e¨vL¨v 

K‡iv| 2 
M. eZ©bxi Zzj¨‡iva wbY©q K‡iv| 3 
N. DÏxc‡Ki evj¦My‡jv mgvš@iv‡j mshy³ K‡i ˆ`wbK 6 

NÈv Pvjy ivLv n‡j Rvbyqvwi gv‡m 651 UvKv we ỳ̈ r 
wej Avmvi m¤¢ve¨Zv hvPvB K‡iv|  4 

 [Aa¨vq-11 Gi Av‡jv‡K] 
8bs cÖ‡kœi DËi 

h GKwU p UvBc Aa© cwievnxi mv‡_ GKwU n UvBc Aa©cwievnx 
hy³ K‡i †h Rvskb (p-n Rvskb) ˆZwi Kiv nq Zv‡K Wv‡qvW 
e‡j| 

i A¨vwgUvi‡K eZ©bx‡Z †kÖwY‡Z hy³ Ki‡Z nq| eZ©bx‡Z 
A¨vwgUvi Gi mvnv‡h¨ mvaviYZ Zwor cÖevn wbY©q Kiv nq 
A¨vwgUv‡ii †iva LyeB Kg| ZvB G‡K eZ©bx‡Z †kÖwY‡Z hy³ Kiv 
n‡j g–j cÖev‡ni †Kv‡bv cwieZ©b nq bv| ZvQvov G‡K hw` 
eZ©bx‡Z mgvš@iv‡j hy³ Kiv nq Zvn‡j g–j cÖevn A¨vwgUv‡ii ga¨ 
w`‡q P‡j hv‡e| d‡j eZ©bx Zwor cÖevnk–b¨ n‡q hv‡e| ZvB G‡K 
†kÖwY‡Z hy³ Kiv nq|  

j  1bs evj¦ ev 220 V  50 W ev‡j¦i †iva R1 n‡j,  

P1  = 
V2

R1
  

ev, R1 = 
V2

P1
 = 

(220)2

50    

 R1 = 968  
2 I 3bs evj¦ ev 220 V  100 W 

ev‡j¦i †iva R2 I R3 n‡j, P2 = 
V2

R2
  

ev, R2 = 
V2

P2
 = 

(220)2

100   

 R2 = 484  

GLv‡b,  
wefe cv_©K¨, V = 220 V 
¶gZv, P1 = 50 W 
 
GLv‡b,  
¶gZv, P2 = 100 W 
wefe cv_©K¨, V = 220 V 

 

Abyiƒcfv‡e, R3 = 484  

R2 I R3 mgvš@ivj hy³|  
G‡`i Zzj¨‡iva RP n‡j, 
1

RP
 = 

1
R2

 + 
1
R3

 = 
1

484 + 
1

484  

 RP = 242  
GLb, R1 I RP †kÖwY‡Z hy³|  
 eZ©bxi Zzj¨‡iva, RS = R1 + RP 

  = (968 + 242) 
  = 1210  (Ans.) 

k 1g ev‡j¦i †¶‡Î, 
1wU 50 W Gi evj¦ 6 NÈv Pj‡j 1 
w`‡b e¨wqZ kw³, 

W1  = 
P1t1

1000 k Whr 

 = 
50  6
1000  kWhr 

 = 0.3 Unit  

GLv‡b,  
¶gZv, P1 = 50 W 

mgq, t1 = 6 hr 

2q ev‡j¦i †¶‡Î,  
1wU 100 W Gi evj¦ 6 NÈv Pj‡j 1 w`‡b e¨wqZ kw³,  

W2  = 
P2 t2
1000 kWhr 

 = 
100  6

1000  kWhr 

 = 0.6 Unit  

GLv‡b,  
¶gZv, P2 = 100 W 

mgq, t2 = 6 hr 

3q ev‡j¦i †¶‡Î,  
†h‡nZz 2q I 3q ev‡j¦i ¶gZv mgvb| ZvB 3q ev‡j¦iI 1 w`‡b 
e¨wqZ kw³ n‡e,  
 W3  = 0.6 Unit  
 1 w`‡b †gvU e¨wqZ kw³, 
 W = W1 + W2 + W3 
  = 0.3 + 0.6 + 0.6 
  = 1.5 Unit  
Avgiv Rvwb, Rvbyqvwi gvm 31 w`‡b|  

 Rvbyqvwi gv‡m e¨wqZ kw³, W = (31  1.5) Unit 
   = 46.5 Unit  
cÖwZ BDwbU we ỳ̈ ‡Zi g–j¨ 14 UvKv n‡j, Rvbyqvwi gv‡m we`ÿ r wej 
Avm‡e (46.5  14) = 651 UvKv  
AZGe evj¦My‡jv‡K mgvš@iv‡j mshy³ K‡i ˆ`wbK 6 NÈv Pvjy 
ivL‡j Rvbyqvwi gv‡m 651 UvKv we`ÿ r wej Avm‡e| 

R1

R2

R3

220 
V
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PÆMÖvg †evW© 2024 
 c`v_©weÁvb (eûwbe©vPwb Afx¶v)     1  3  6  welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. Av‡cw¶K Î“wU = Kx? 
 K cig Î“wU  2 L P‚ovš@ Î“wU + cwigvcK…Z gvb 
 M P‚ovš@ Î“wU + 2 N P‚ovš@ Î“wU  cwigvcK…Z gvb 
2. 1 pm = KZ am? 
 K 106 L 103 M 103 N 106 
3. i‡K‡Ui MwZ Kx‡mi D`vniY? 
 K fi‡e‡Mi msi¶‡Yi m–Î L wbDU‡bi wØZxq m–Î 
 M MwZi m–Î N wbDU‡bi cÖ_g m–Î 
4. 1 Pa = KZ atm ? 
 K 76 L 105 
 M 9.8723  103 N 9.8723  106 
5. gnvwe‡k¦i mKj MwZ 
 i. N–Y©b MwZ ii. Av‡cw¶K MwZ iii. ch©vqe„Ë MwZ 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 
 wb‡Pi wPÎwU †`L Ges 6 I 7bs cÖ‡kœi DËi `vI : 

 
iwk 

Uvqvi 

  
6. UvqviwUi Dci Kx ai‡bi ej KvR Ki‡Q? 
 K mvg¨ ej L Amvg¨ ej M jwä ej N †gŠwjK ej 
7. hw` iwk KvUv nq, Z‡e UvqviwU jvf Ki‡e 
 i. wµqv-cÖwZwµqv ii. MwZkw³ iii. Z¡iY 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 
8. ¶gZvi GKK †KvbwU? 
 K Nm L W M Pa N JS 
9. wb‡Pi †KvbwU Mjbv¼ wbY©vqK bq? 
 K NbZ¡ L fi M Zvc N Pvc 
10. 100 kg f‡ii GKwU e¯‘‡K 15 s G 20 m Dc‡i DVv‡bv n‡j 

cwigvY n‡e 
 i. 19600 J KvR  ii. 98 N ej iii. 1.31 kW ¶gZv 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 

11.  np = 100 
Ep = 100 V n3 = 300 

IS = 6 A 

 

  

 

 Dchy©³ †MŠY KzÊjx‡Z †iv‡ai gvb KZ? 
 K 5.556  L 50  M 200  N 1800  
12. ML1T2 Gi ivwkwU n‡jv 
 i. Pvc  ii. cxob  iii. w¯’wZ¯’vcK MyYv¼ 
 wb‡Pi †KvbwU mwVK? 
 K i I ii  L i I iii M ii I iii N i, ii I iii 

13. k‡ãi ZxeªZvi GKK n‡jv 
 K Js1 m2 L Js1 m1 M Nm2 N Jm2 

14. †Kvb gva¨‡g k‡ãi †eM m‡e©v”P? 
 K KwVb L Zij M M¨vm N cÐvRgv 
15. cÖavb A¶ †dvKvm Z‡ji mv‡_ KZ †KvY Drcbœ K‡i? 
 K 0 L 45 M 90 N 180 
16. AeZj `c©‡Yi †dvKv‡m GKwU e¯‘ ¯’vcb Ki‡j Gi weea©b Kx n‡e? 
 K mgvb L weewa©Z M Lwe©Z N AZ¨š@ weewa©Z 
 wbæ wP‡Îi Av‡jv‡K 17 I 18 bs cÖ‡kœi DËi `vI : 

 60 cm 

P 2F 

60 cm 

F 2F 

A B  
17. A †j‡Ýi ¶gZv KZ? 
 K 0.0166D L  0.033D M 1.67D N  3.33D 
18. †jÝ B Gi 
 i. ¶gZv + 4D 
 ii. mgvš@ivj iwk¥My”Q‡K cÖavb A‡¶ wgwjZ Kivi †hvM¨Zv i‡q‡Q 
 iii. †dvKvm –̀iZ¡ 0.5 m 
 wb‡Pi †KvbwU mwVK? 
 K i  L ii M i I ii N ii I iii 
19. gvby‡li gw¯@‡®‹i Kg©c×wZ †ei Kivi e¨vcv‡i hyMvš@Kvix f‚wgKv 

†i‡L‡Q †Kvb cÖhyw³? 
 K MRI L ETT M PET N ECG 
20. †K Zwor ej‡iLvi aviYv cÖ̀ vb K‡ib? 
 K gvB‡Kj d¨vivW L Wvejy B I‡qevi 
 M Av‡jmv‡› ª̀v †fvëv N G wW Kzj¤^ 
21. †Kvb wPwKrmvq †iwWI‡_ivwc cÖ‡qvM Kiv nq? 
 K nvU© L _vBi‡qW MÐvÛ 
 M wKWwb N Mj-eÐvWvi 
 wbæ wP‡Îi Av‡jv‡K 22 I 23 bs cÖ‡kœi DËi `vI : 

 
2  3  6  

6 V 

B 
A 

 
22. eZ©bxi 
 i. †ivaMy‡jv‡Z Zwor cÖevn GKB ii. †ivaMy‡jv GKB wefe cv_©K¨ jvf K‡i 
 iii. Zzj¨‡iva 1  
 wb‡Pi †KvbwU mwVK? 
 K i  L ii M i I ii N ii I iii 
23. AB Gi ga¨ w`‡q ZworcÖev‡ni gvb KZ? 
 K 1 A L 2 A M 3 A N 6 A 
24. wb‡Pi †Kvb m¤•K©wU mwVK? 
 K 6 = 3 = 2 L  = 2 = 3 
 M 3 = 2  N 6 = 4  
25. ¶z`ª Aa©-cwievnK wP‡c wewjqb UªvbwR÷i †XvKv‡bvi cÖwµqv‡K Kx e‡j? 
 K CCD L BTS M VLSI N LAN 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    
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PÆMÖvg †evW©-2024 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)     1  3  6  welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM ẁ ‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 

1|  GKwU úvBW K¨vwjcv‡m©i cÖavb †¯‹‡ji ¶z`ªZg N‡ii ˆ`N©̈  
1mm Ges fvwb©qvi aª“eK 0.005 cm| mgvb cyi“‡Z¡i 
NbKvK…wZi GKwU †jvnvi duvcv ev‡·i evB‡ii I wfZ‡ii 
ˆ`N©̈  h_vµ‡g l1 I l2 úvBW K¨vwjcvm© w`‡q l1 I l2 cvwigv‡ci 
†¶‡Î cÖavb †¯‹j cvV h_vµ‡g 80 mm I 60 mm Ges 
fvwb©qvi mgcvZb 9 I 6| 
K. wcP Kv‡K e‡j? 1 
L. e‡ji gvÎv MLT2 ej‡Z Kx †evSvq? e¨vL¨v Ki| 2 
M. úvBW K¨vwjcvm©wUi fvwb©qvi †¯‹‡ji KZ fvM g–j 

†¯‹‡ji KZ fv‡Mi mgvb wbY©q Ki| 3 
N. 1 Nb †m.wg. †jvnvi fi 7.2 MÖvg n‡j, ev‡·i †jvnvi 

fi 2kg n‡e wK bvÑ MvwYwZKfv‡e we‡kÐlY Ki| 4 

2|  '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 

3| †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 

4|  GKwU e¯‘i fi 200 kg Ges AvqZb 0.125 m3. wMÐmvwi‡bi 
NbZ¡ 1260 kgm3. GLv‡b g = 9.8 ms2. 
K. Kg©̀ ¶Zv Kv‡K e‡j? 1 
L. †Kv‡bv ¯’v‡bi evqyi Pv‡ci gvb 890 N/m2 ej‡Z Kx 

†evSvq? e¨vL¨v Ki| 2 
M. wMÐmvwi‡b e¯‘wUi IRb wbY©q Ki| 3 
N. DÏxc‡Ki e¯‘wU‡K wMÐmvwi‡b wbgw¾Z Ae¯’vq 

fvmvi Rb¨ AvqZ‡bi Kx cwieZ©b Avb‡Z n‡e? 
MvwYwZKfv‡e we‡kÐlY Ki| 4 

5|  5C ZvcgvÎvi 500g eid‡K 30C ZvcgvÎvi 4 kg 
cvwb‡Z wgkv‡bv n‡jv| [eid Mj‡bi Av‡cw¶K myßZvc 
334000 J/kg; eid I cvwbi Av‡cw¶K Zvc h_vµ‡g 2100 
Jkg1 K1 Ges 4200 Jkg1K1.]| 
K. cÖK…Z cÖmviY Kv‡K e‡j? 1 
L. e¯‘i Ae¯’vi cwieZ©‡bi mgq ZvcgvÎv w¯’i n‡q 

hvq †Kb? e¨vL¨v Ki| 2 
M. wgkÖ‡Yi m‡e©v”P ZvcgvÎv wbY©q Ki| 3 
N. DÏxc‡Ki Av‡jv‡K cvwb m‡e©v”P KZUzKz eid‡K 

Mjv‡Z m¶g n‡e? MvwYwZK we‡kÐl‡Yi gva¨‡g †`LvI| 4 

6|  GKwU †j‡Ýi cÖavb A‡¶i Dci Av‡jvK †K› ª̀ †_‡K 25cm  
`–‡i GKwU e¯‘ ivLv n‡jv| †j‡Ýi ¶gZv  2D| 
K. cÖwZaŸwb Kv‡K e‡j? 1 
L. Avgiv Mvgv iwk¥ †`L‡Z cvB bv †Kb? e¨vL¨v Ki| 2 
M. †jÝ n‡Z e¯‘wUi we‡¤̂i `–iZ¡ wbY©q Ki| 3 
N. DÏxc‡Ki †jÝwU †Pv‡Li †Kvb ai‡bi Î“wU –̀i Ki‡Z 

e¨eüZ nq, iwk¥wP‡Îi mvnv‡h¨ we‡kÐlY Ki| 4 

7| 

 
P I Q GKB Dcv`vb Øviv MwVZ mgvb e¨vmv‡a©i †MvjK| 

GLv‡b, K = 9  109 Nm2C2. 
K. Zwor wefe Kv‡K e‡j? 1 
L. R¡vjvwb cwien‡Yi †¶‡Î Drcbœ PvR© `–ixKiY †KŠkj 

e¨vL¨v Ki| 2 
M. PvR©Ø‡qi g‡a¨ wµqviZ ej wbY©q Ki| 3 
N. PvR©Øq ¯•k© Kwi‡q c–‡e©i Ae¯’vq †i‡L w`‡j 

PvR©Ø‡qi ms‡hvM‡iLv eivei wbi‡c¶ we›`yi 
Ae¯’vb c–‡e©i Zzjbvq Kxiƒc cwieZ©b n‡eÑ 
MvwYwZKfv‡e we‡kÐl‡Yi gva¨‡g †`LvI| 4 

8| 

 
K. †ZRw¯ŒqZv Kv‡K e‡j? 1 
L. wcËcv_i kbv³Ki‡Y †Kvb cix¶v AwaK Kvh©KiÑ e¨vL¨v Ki| 2 
M. †MŠY KzÊjxi cvKmsL¨v wbY©q Ki| 3 
N. UªvÝdg©viwU Øviv 110 Gi GKwU evwZ R¡vjv‡bv 

m¤¢e wK bvÑ MvwYwZKfv‡e we‡kÐlY Ki| 4

Vp = 440V 
Vp = 220V 

Ip = 1A 

np = 500 

1m 

+70C 

P Q 

30C 



c`v_©weÁvb     1409 

DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  GKwU úvBW K¨vwjcv‡m©i cÖavb †¯‹‡ji ¶z`ªZg N‡ii 
ˆ`N©̈  1mm Ges fvwb©qvi aª“eK 0.005 cm| mgvb cyi“‡Z¡i 
NbKvK…wZi GKwU †jvnvi duvcv ev‡·i evB‡ii I wfZ‡ii ˆ`N©̈  
h_vµ‡g l1 I l2 úvBW K¨vwjcvm© w`‡q l1 I l2 cvwigv‡ci †¶‡Î 
cÖavb †¯‹j cvV h_vµ‡g 80 mm I 60 mm Ges fvwb©qvi 
mgcvZb 9 I 6| 

K. wcP Kv‡K e‡j? 1 
L. e‡ji gvÎv MLT2 ej‡Z Kx †evSvq? e¨vL¨v Ki| 2 
M. úvBW K¨vwjcvm©wUi fvwb©qvi †¯‹‡ji KZ fvM g–j 

†¯‹‡ji KZ fv‡Mi mgvb wbY©q Ki| 3 
N. 1 Nb †m.wg. †jvnvi fi 7.2 MÖvg n‡j, ev‡·i †jvnvi 

fi 2kg n‡e wK bvÑ 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 wcP e‡j|   

i Avgiv Rvwb, 

 ej = fi  Z¡iY  

 = fi  
†eM
mgq  

 = fi  
ˆ`N©̈

(mgq)2 

GLv‡b ˆ`‡N©̈ i gvÎv L, f‡ii gvÎv M Ges mg‡qi gvÎv T emv‡j 

e‡ji gvÎv cvIqv hvq ML
T2  ev MLT 2| A_©vr e‡ji gvÎv MLT 2 

Øviv eySvq, ej GKwU jä ivwk hv wZbwU †gŠwjK ivwk wb‡q 
MwVZ| e‡ji i‡q‡Q f‡ii gvÎv (M), ˆ`‡N©̈ i gvÎv (L) Ges 
mg‡qi gvÎv (T)|  

j DÏxcK n‡Z, 
 fvwb©qvi aª“eK, VC = 0.005 cm 
 = 0.05 mm 
cÖavb †¯‹‡ji ¶z`ªZg 1 N‡ii ˆ`N©̈ , s = 1 mm 
awi, fvwb©qvi †¯‹‡ji fvM msL¨v = n 
Avgiv Rvwb, 

fvwb©qvi aª“eK, VC = 
s
n 

 ev, 0.05 = 
1
n 

 ev, n = 
1

0.05 

  n = 20 

Avevi, cÖavb †¯‹‡ji ¶z`ªZg GK fv‡Mi †P‡q fvwb©qvi †¯‹‡ji 
GK fvM KZUzKz †QvU Zvi cwigvY‡K ejv nq fvwb©qvi aª“eK (VC) 
A_©vr VC = s – fvwb©qvi †¯‹‡ji ¶z`ªZg 1 N‡ii ˆ`N©̈  
ev, fvwb©qvi †¯‹‡ji ¶z`ªZg 1 N‡ii ˆ`N©̈  = s – VC 
 = 1 – 0.05 
 = 0.95 mm 
 fvwb©qvi †¯‹‡ji 20 ¶z`ªZg fv‡Mi ˆ`N©̈  = 0.95  20 
 = 19 mm 
 = 19  1 mm 
 = 19  cÖavb †¯‹‡ji  

¶z`ªZg 1 fv‡Mi mgvb  
 fvwb©qvi †¯‹‡ji 20 fvM, cÖavb †¯‹‡ji 19 fv‡Mi mgvb| 

k †jvnvi duvcv ev‡·i evB‡ii †¶‡Î, 
†`Iqv Av‡Q, 
cÖavb †¯‹‡ji cvV, M = L1 = 80 mm = 8 cm 
fvwb©qvi mgcvZb, V = 9 
fvwb©qvi aª“eK, VC = 0.005 cm 
 ev‡·i evB‡ii ˆ`N©̈ ,  L1 = M + V  VC 
 = 8 + 9  0.005 
 = 8 + 0.045 
 = 8.045 cm 
 NbKvK…wZ †jvnvi ev‡·i evB‡ii AvqZb, V1 = L1

3 
 = (8.045)3 
 = 520.6887 cm3 
Avevi †jvnvi duvcv ev‡·i wfZ‡ii †¶‡Î, 
†`Iqv Av‡Q, 
cÖ̀ vb †¯‹j cvV, M = L2 = 60 mm = 6 cm 
fvwb©qvi mgcvZb, V = 6 
fvwb©qvi aª“eK, VC = 0.005 cm 
 ev‡·i wfZ‡ii duvKv As‡ki ˆ`N©̈ , L2 = M  + V  VC 
 = 6 + 6  0.005 
 = 6 + 0.03 
 = 6.03 cm 
 NbKvK…wZ ev‡·i wfZ‡ii duvcv As‡ki AvqZb, V2 = L2

3 
 = (6.03)3 
 = 219.2562 cm3 
 ev‡· †jvnvi AvqZb, V = V1  V2 
 = (520.6887 – 219.2562) cm3 
 = 301.4325 cm3 
†`Iqv Av‡Q, 1 cm3 †jvnvi fi = 7.2 g 
 301.4325 cm3 †jvnvi f‡i = (301.4325  7.2)g 
 = 2170.314 g 
 = 2.17 kg > 2 kg 
 1 cm3 †jvnvi fi 7.2 MÖvg n‡j ev‡·i †jvnvi fi 2.17 kg  n‡e| 
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 cÖkœ  02  '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 iIbv 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 iIbv 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] 

2bs 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 †cuŠQv‡Z mgq jv‡M 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 
 = 300 m 
myZivs ejv hvq, hvÎv kyi“i (55 + 30) s ev 85 s ci  A n‡Z B Gi 
w`‡K (550 + 300) = 850 m –̀i‡Z¡ Rwbi mv‡_ iwbi †`Lv n‡e| 

 cÖkœ  03  †Uwe‡j ivLv 500g f‡ii GKwU eB‡qi Kvh©Kix ej 
4.88N. gnvwe‡k¦i `ywU wfbœ ¯’vb X I Y Gi f‡ii AbycvZ, M t m = 81 t 1 
Ges G‡`i e¨vmv‡a©i AbycvZ R t r = 4 t 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] 

3bs 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,  = ? 
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Avgiv Rvwb, 
Nl©Y ej, f = F  F 
 = 7  4.88 
 = 2.12 N 
Avevi Avgiv Rvwb, 

 = 
f

W = 
f

mg = 
2.12

0.5  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  04  GKwU e¯‘i fi 200 kg Ges AvqZb 0.125 m3. 
wMÐmvwi‡bi NbZ¡ 1260 kgm3. GLv‡b g = 9.8 ms2. 

K. Kg©̀ ¶Zv Kv‡K e‡j? 1 
L. †Kv‡bv ¯’v‡bi evqyi Pv‡ci gvb 890 N/m2 ej‡Z Kx 

†evSvq? e¨vL¨v Ki| 2 
M. wMÐmvwi‡b e¯‘wUi IRb wbY©q Ki| 3 
N. DÏxc‡Ki e¯‘wU‡K wMÐmvwi‡b wbgw¾Z Ae¯’vq 

fvmvi Rb¨ AvqZ‡bi Kx cwieZ©b Avb‡Z n‡e? 
MvwYwZKfv‡e we‡kÐlY Ki| 4 

[Aa¨vq-5 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h †Kv‡bv h‡š¿i jf¨ Kvh©Ki kw³ I †gvU cÖ̀ Ë kw³i AbycvZ‡K 
H h‡š¿i Kg©̀ ¶Zv e‡j| 

i †Kv‡bv  e¯‘i cÖwZ GKK †¶Îd‡j j¤^fv‡e cÖhy³ ej‡K Pvc e‡j| 
†Kv‡bv ¯’v‡bi evqyi Pv‡ci gvb 890 N/m2 ej‡Z †evSvq H 
¯’v‡bi cÖwZ eM©wgUv‡i evqy 890N ej cÖ‡qvM K‡i| 

j DÏxcK n‡Z, 
e¯‘i fi, m = 200kg  
e¯‘i AvqZb, V = 0.125m3 
wMÐmvwi‡bi NbZ¡, P = 1260 kgm–3 
AwfKl©R Z¡iY, g = 9.8 ms–2 
wMÐmvwi‡b e¯‘i IRb, Wg = ? 
Avgiv Rvwb, 
e¯‘i evZv‡m IRb , Wa = mg = 200  9.8 = 1960 N 
e¯‘i mgAvqZb wMÐmvwi‡bi IRb = cÐeZv 
= AcmvwiZ wMÐmvwi‡bi fi  g 
= AcmvwiZ wMÐmvwi‡bi AvqZb  wMÐmvwi‡bi NbZ¡  g 
= e¯‘i AvqZb  wMÐmvwi‡bi NbZ¡  g 
= 0.125m3  1260 kgm–3  9.8 ms–2 
= 1543.5 N 

 e¯‘i wMÐmvwi‡bi IRb Wg = e¯‘i evZv‡m IRb Ñ cÐeZv 
 = 1960N – 1543.5N 
 = 416.5 N (Ans.) 

k DÏxcK n‡Z, e¯‘i AvqZb, 0.125 m3 
e¯‘wUi mgvb f‡ii †Kv‡bv e¯‘ wMÐmvwi‡b m¤•–Y© wbgw¾Z 
Ae¯’vq fvm‡Z n‡j, 
cÐeZv = e¯‘i evZv‡m IRb 
 = 1960 N [M n‡Z cÖvß] 
ev, e¯‘i AvqZb  wMÐmvwi‡bi NbZ¡  g = 1960 N  

ev, e¯‘i AvqZb = 
1960 N

wMÐmvwi‡bi NbZ¡  g
 

 = 
1960N

1260  9.8  

 = 0.15873 m3 
ZvB DÏxc‡Ki e¯‘wUi mgvb f‡ii †Kv‡bv e¯‘i AvqZb 
0.15873 cm3 n‡j e¯‘wU wMÐmvwi‡b wbgw¾Z Ae¯’vq fvm‡e| 
myZivs e¯‘i AvqZb cwieZ©b = (0.15873  0.125) cm3  
 = 0.03373 cm3  
myZivs DÏxc‡Ki e¯‘wU‡K wMÐmvwi‡b wbgw¾Z Ae¯’vq fvmvi 
Rb¨ Gi AvqZb 0.03373 m3 evov‡Z n‡e| 

 

 cÖkœ  05   5C ZvcgvÎvi 500g eid‡K 30C ZvcgvÎvi  
4 kg cvwb‡Z wgkv‡bv n‡jv| [eid Mj‡bi Av‡cw¶K myßZvc 
334000 J/kg; eid I cvwbi Av‡cw¶K Zvc h_vµ‡g 2100 Jkg1 
K1 Ges 4200 Jkg1K1.]| 
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K. cÖK…Z cÖmviY Kv‡K e‡j? 1 
L. e¯‘i Ae¯’vi cwieZ©‡bi mgq ZvcgvÎv w¯’i n‡q 

hvq †Kb? e¨vL¨v Ki| 2 
M. wgkÖ‡Yi m‡e©v”P ZvcgvÎv wbY©q Ki| 3 
N. DÏxc‡Ki Av‡jv‡K cvwb m‡e©v”P KZUzKz eid‡K 

Mjv‡Z m¶g n‡e? MvwYwZK we‡kÐl‡Yi gva¨‡g 
†`LvI| 4 

 [Aa¨vq-6 Gi Av‡jv‡K] 
5bs cÖ‡kœi DËi 

h Zij‡K †Kv‡bv cv‡Î bv †i‡L (hw` m¤¢e nq) Zvc w`‡j Zvi 
†h AvqZb cÖmviY n‡Zv Zv‡K Zi‡ji cÖK…Z cÖmviY e‡j| 

i e¯‘i Ae¯’vi cwieZ©‡bi mgq ZvcgvÎv w¯’i n‡q hvq| 
Avgiv Rvwb, mKj c`v_©B AYy-cigvYy Øviv MwVZ| c`v‡_©i 
AYyMy‡jv wb‡R‡`i g‡a¨ GKwU –̀iZ¡ eRvq †i‡L MwZkxj _v‡K| 
Zvc w`‡j MwZkw³ †e‡o hvq Avi ZvB ZvcgvÎv ev‡o| wKš‘ 
Ae¯’vi cwieZ©‡bi mgq wKQy Zvc AYyMy‡jvi ga¨Kvi eÜb wkw_j 
Ki‡Z Kv‡R jv‡M A_©vr ZLb hZB Zvc †`Iqv †nvK, Zv 
ZvcgvÎvi cwieZ©b K‡i bv| GB Zvc‡K myßZvc e‡j| 

j DÏxcK n‡Z, 
ei‡di fi, mi = 500 g = 0.5 kg 
cvwbi fi, mw = 4kg 
eid Mj‡bi Av‡cw¶K myß Zvc, Lf = 334000 Jkg–1 
cvwbi Av‡cw¶K Zvc, Sw = 4200 Jkg–1K–1 

ei‡di Av‡cw¶K Zvc, Si = 2100 Jkg–1K–1 
ei‡di cÖv_wgK ZvcgvÎv, T1 = – 5C = (273 – 5) = 268K 
cvwbi cÖv_wgK ZvcgvÎv, T2 = 30C = (273 + 30) = 330K 
wgkÖ‡Yi P‚ovš@ ZvcgvÎv, T = ? 
– 5C ZvcgvÎvi 500g eid‡K 0C ev 273K ZvcgvÎvq DcbxZ 
Ki‡Z M„nxZ Zvc,  
Q1 = miSi (273 – T1) 
 = 0.5  2100  (273 – 268) 
 = 5250 J 
0C ZvcgvÎvi 500g eid‡K GKB ZvcgvÎvi cvwb‡Z cwiYZ 
Ki‡Z M„nxZ Zvc, 
Q2 = miLf  
 = 0.5  334000 
 = 167000 J 
0C ev 273K ZvcgvÎvi 0.5 kg eidMjv cvwb‡K TC ZvcgvÎvq 
DbœxZ Ki‡Z M„nxZ Zvc, 
Q3 = miSw (T2 – 0)  
 = 0.5  4200  T 
 = 2100 T 
30C ZvcgvÎvi 4kg cvwb‡K TC ZvcgvÎvi cvwb‡Z cwiYZ 
Ki‡Z ewR©Z Zvc, 
Q4 = mwSw (30 – T)  
 = 4  4200  (30 –T) 
 = 504000 – 16800 T 

K¨vjwiwgwZi g–jbxwZ Abyhvqx. 
M„nxZ Zvc = ewR©Z Zvc 
ev, Q1 + Q2 + Q3 = Q4 
ev, 5250 + 167000 + 2100 T = 504000 – 16800 T 
ev, (2100 + 16800)T = 504000 – 172250 
ev, 18900 T = 331750 

ev, T = 
331750
18900  

 T = 17.553C 
AZGe, wgkÖ‡Yi m‡e©v”P ZvcgvÎv 17.55C| (Ans.) 

k m¤•–Y© eid Mj‡Z cÖ‡qvRbxq Zvc, 
Q1 = m1s1 + mL 
 = 0.5  2100  (0  ( 5)  

     + 0.5  334000) J 
 = 172250 J 
GLb, awi wKQy eid‡K 
Mjv‡Z m¶g| ZLb cvwbi 
ZvcgvÎv n‡e 0C 
 cvwbi ewR©Z Zvc, 
Q2 = mwSw 
 = 4  4200  (30  0) J 
 = 504000 J 

†`Iqv Av‡Q, 
ei‡di cwigvY,  m1 = 500g = 0.5 kg 
cvwbi cwigvY, mw = 4 kg 
ei‡di Avw` ZvcgvÎv, 1 =  5C 
cvwbi Avw` ZvcgvÎv, 2 = 30C 
eid Mj‡bi Av‡cw¶K myßZvc, 
L = 334000 J/kg 
ei‡di Av‡cw¶K Zvc, 
S1 = 2100 Jkg 1K 1 
cvwbi Av‡cw¶K Zvc, 
Sw = 4200 Jkg 1K 1 

 GLv‡b, Q2 > Q1 

 cvwb m¤•–Y© eid‡K Mjv‡Z m¶g n‡e| 

 cÖkœ  06  GKwU †j‡Ýi cÖavb A‡¶i Dci Av‡jvK †K› ª̀ †_‡K 
25cm `–‡i GKwU e¯‘ ivLv n‡jv| †j‡Ýi ¶gZv  2D| 

K. cÖwZaŸwb Kv‡K e‡j? 1 
L. Avgiv Mvgv iwk¥ †`L‡Z cvB bv †Kb? e¨vL¨v Ki| 2 
M. †jÝ n‡Z e¯‘wUi we‡¤̂i `–iZ¡ wbY©q Ki| 3 
N. DÏxc‡Ki †jÝwU †Pv‡Li †Kvb ai‡bi Î“wU –̀i Ki‡Z 

e¨eüZ nq, iwk¥wP‡Îi mvnv‡h¨ we‡kÐlY Ki| 4  
[Aa¨vq-9 Gi Av‡jv‡K] 

6bs 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 Avgiv Mvgv iwk¥ †`L‡Z cvB bv Gi g–j KviY n‡”Q Avgv‡`i 
†Pv‡Li †iwUbv Mvgv iwk¥ kbvË Ki‡Z m¶g bq| Avgv‡`i †PvL 
kyaygvÎ 400 †_‡K 700 b¨v‡bvwgUvi Zi½‰`‡N©̈ i Av‡jv‡K kbv³ 
Ki‡Z cv‡i| Mvgv iwk¥i Zi½‰`N©̈  0.001 b¨v‡bvwgUv‡ii †P‡qI 
†QvU hv Avgv‡`i `„k¨gvb Av‡jvi Zi½‰`‡N©̈ i †P‡q A‡bK Kg| 
ZvB Avgiv Mvgv iwk¥ †`L‡Z cvB bv| 

j DÏxcK n‡Z,  
j¶¨e¯‘i –̀iZ¡, u = 25 cm 
†j‡Ýi ¶gZv, P = – 2D 
cÖwZwe‡¤̂i `–iZ¡, v = ? 
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Avgiv Rvwb, †j‡Ýi ¶gZv, P = 
1
f 

ev, f = 
1
P 

ev, f = 
1

– 2 

 f = – 50 cm 
†h‡nZz f FYvÍK, ZvB GwU AeZj †jÝ| 

Avevi, 1f = 
1
u + 

1
v 

ev, 1v = 
1
f – 

1
u 

ev, 1v = 
1

–50 – 
1
25 

ev, 1v = 
– 1 – 2

50  

ev, 1v = 
–3
50 

ev, v = – 
50
3  

 v = – 16.67 cm 
myZivs †jÝ n‡Z e¯‘wUi we‡¤̂i `–iZ¡ 16.67 cm| (Ans.) 

k DÏxc‡Ki †jÝwU †Pv‡Li n«¯̂ „̀wó Î“wU –̀i Ki‡Z e¨eüZ nq| 
wb‡P iwk¥wPÎmn Zv e¨vL¨v Kiv n‡jvÑ 
†Pv‡Li Aw¶‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi †dvKvm 
`–iZ¡ K‡g †M‡j A_©vr Awfmvix ¶gZv †e‡o †M‡j GB Î“wU †`Lv 
†`q| G‡¶‡Î –̀ieZ©x e¯‘ †_‡K AvMZ iwk¥My”Q †Pv‡Li †j‡Ý 
cÖwZmwiZ n‡q †iwUbvi mvg‡b I we›`y‡Z wgwjZ nq| 

I
 

 
`„wói G Î“wU `–i Kivi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e AeZj 
†jÝ e¨envi Kiv nq| KviY GKgvÎ AeZj †jÝB j¶¨e¯‘i 
†P‡qI wbK‡U †mvRv I Aev¯@e we¤̂ MVb K‡i| GB †jÝwUi 
¶gZv Z_v †dvKvm –̀iZ¡ Ggb n‡e hv Amxg –̀i‡Z¡ Aew¯’Z 
j¶¨e¯‘i we¤̂ Î“wUc–Y© †Pv‡Li `–iwe›`y‡Z MVb K‡i| 

IF

 

 
GB Pkgv †j‡Ýi Acmvix wµqv †Pv‡Li Awfmvix wµqvi wecix‡Z 
wµqv K‡i| d‡j Amxg `–i‡Z¡i e¯‘ †_‡K wbM©Z mgvš@ivj 
Av‡jvKiwk¥ GB mnvqK †jÝ Gi ga¨ w`‡q †Pv‡L covi mgq 
cÖ‡qvRbg‡Zv AcmvwiZ nq Ges AcmvwiZ iwk¥My‡jv †Pv‡Li †j‡Ý 
cÖwZmwiZ n‡q †iwUbvi Dci c‡o| GB AcmvwiZ iwk¥My‡jv‡K 
†cQ‡bi w`‡K ewa©Z Ki‡j Giv F we›`y‡Z wgwjZ nq d‡j †PvL F 

we›`y‡Z e¯‘wU‡K †`L‡Z cvq| 

 cÖkœ  07  

 
P I Q GKB Dcv`vb Øviv MwVZ mgvb e¨vmv‡a©i †MvjK| GLv‡b, 
K = 9  109 Nm2C2. 

K. Zwor wefe Kv‡K e‡j? 1 
L. R¡vjvwb cwien‡Yi †¶‡Î Drcbœ PvR© `–ixKiY †KŠkj 

e¨vL¨v Ki| 2 
M. PvR©Ø‡qi g‡a¨ wµqviZ ej wbY©q Ki| 3 
N. PvR©Øq ¯•k© Kwi‡q c–‡e©i Ae¯’vq †i‡L w`‡j 

PvR©Ø‡qi ms‡hvM‡iLv eivei wbi‡c¶ we›`yi 
Ae¯’vb c–‡e©i Zzjbvq Kxiƒc cwieZ©b n‡eÑ 
MvwYwZKfv‡e we‡kÐl‡Yi gva¨‡g †`LvI| 4  

[Aa¨vq-10 Gi Av‡jv‡K] 
7bs cÖ‡kœi DËi 

h Amxg `–iZ¡ †_‡K GKK abvÍK Avavb‡K Zwor‡¶‡Îi †Kv‡bv 
we›`y‡Z Avb‡Z †h cwigvY KvR m¤•bœ nq Zv‡K H we›`yi Zwor 
wefe e‡j| 

i †c‡Uªvj ev Ab¨ R¡vjvwbi UªvK hLb Zv‡`i R¡vjvwb mieivn 
K‡i ZLb Zv‡`i Lye mZK© _vK‡Z nq †hb nVvr K‡i †Kv‡bv 
we`ÿ r ùzwj½ ˆZwi n‡q eo †Kv‡bv we‡ùvi‡Yi Rš§ bv †`q| 
R¡vjvwb Uªv‡Ki PvKvi mv‡_ iv¯@vi Nl©‡Y w¯’i we ỳ̈ r ˆZwi n‡j 
GUv NU‡Z cv‡i, †mRb¨ GB ai‡bi Uªv‡Ki †cQ‡b U¨vsK †_‡K 
GKUv †kKj Szwj‡q †`Iqv nq, †mUv iv¯@vi mv‡_ Nlv †L‡Z _v‡K 
†hb †Kv‡bv w¯’i we ỳ̈ r ˆZwi n‡j †mUv †hb mv‡_ mv‡_ gvwU‡Z 
P‡j †h‡Z cv‡i| GwUB n‡”Q R¡vjvwb cwien‡Yi †¶‡Î Drcbœ PvR© 
`–ixKiY †KŠkj| 

j DÏxcK n‡Z, 
P e¯‘i PvR©, q1 = + 70C 
Q e¯‘i PvR©, q2 = – 30C 
PvR©Ø‡qi ga¨eZ©x `–iZ¡, r = 1m 
Kzj‡¤̂i aª“eK, k = 9  109 Nm2C–2 
wµqviZ  ej, F = ? 
Avgiv Rvwb, 

F = k 
q1  q2

r2  

 = 9  109  
70  (–30)

(1)2  

 = – 1.89  1013 N [(–) wPý Øviv AvKl©Yag©x ej †evSvq]| 

k g‡b Kwi, Q n‡Z x wg. `–i‡Z¡ R we›`ywU wbi‡c¶ we› ỳ n‡e 
A_©vr R we›`y‡Z cÖvej¨ k–b¨ n‡e| 

 

1m 

+70C 

P Q 

30C 
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cÖkœg‡Z, 
 Ep + EQ = 0 

ev,  k 
q1
r1

2 + k 
q2
r2

2 = 0 

ev,  k ( )q1
r1

2 + 
q2
r2

2  = 0 

ev, 70
(1 + x)2 + 

(–30)
x2  = 0 

ev,  70
(1 + x)2 = 

30
x2 

ev,  70
30 = 

(1 + x)2

x2  

ev,  70
30 = ( )1 + x

x
2
 

ev,  ( )70
30  = 

1 + x
x  

ev,  7
3 = 

1
x + 1 [eM©g–j K‡i] 

ev,  1.5275 – 1 = 
1
x 

ev,  0.5275 = 
1
x 

ev,  x = 
1

0.5276 

  x = 1.8956m 
P n‡Z wbi‡c¶ we› ỳi `–iZ¡ = 1 + 1.8956 = 2.8956 m 
Avevi PvR©Øq ci¯•i‡K ms¯•‡k© Avb‡j †ewk PvR© †_‡K Kg 
Pv‡R©i w`‡K hv‡e| ZLb Dfq Pv‡R©i cwigvY n‡e, 

q1 = q2 = 
+ 70 + (– 30)

2  =
40
2  = 20C 

GLb awi, P we›`y n‡Z y wg. `–i‡Z¡ S we›`y‡Z wbi‡c¶ we› ỳ n‡e| 

 
cÖkœg‡Z, E1 = E2 

ev, kq1
r1

2 = k
q2
r2

2 

ev, q1
r1

2 = 
q2
r2

2 

ev, 20
y2  = 

20
(1 – y)2 

ev, y2 = (1 – y)2 
ev, y = 1 – y 
ev, 2y = 1 

ev, y = 
1
2 

 y = 0.5m 
AZGe P we›`y n‡Z wbi‡c¶ we› ỳi `–iZ¡ = 0.5m 
 wbi‡c¶ we› ỳi `–i‡Z¡i cwieZ©b = (2.8956 – 0.5)m  
 = 2.4956m. 
myZivs wbi‡c¶ we› ỳi Ae¯’vb c–‡e©i Zzjbvq 2.4956 m cwieZ©b n‡e| 

 

 cÖkœ  08   

 
K. †ZRw¯ŒqZv Kv‡K e‡j? 1 
L. wcËcv_i kbv³Ki‡Y †Kvb cix¶v AwaK Kvh©KiÑ 

e¨vL¨v Ki| 2 
M. †MŠY KzÊjxi cvKmsL¨v wbY©q Ki| 3 
N. UªvÝdg©viwU Øviv 110 Gi GKwU evwZ R¡vjv‡bv 

m¤¢e wK bvÑ MvwYwZKfv‡e we‡kÐlY Ki| 4  
[Aa¨vq-12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h †Kv‡bv †gŠj †_‡K ¯̂Ztù‚Z©fv‡e †ZRw¯Œq KYv ev iwk¥ 
wbM©g‡bi NUbv‡K †ZRw¯ŒqZv e‡j| 

i wcË cv_i kbv³Ki‡Y AvjUªvm‡bvMÖvwd cix¶vwU AwaKZi 
wbivc`| G·-†ii Zzjbvq GwU AwaKZi wbivc` †Kbbv G·-†i‡Z 
g–jZ †ZRw¯Œq iwk¥ e¨envi Kiv nq hv A‡bK mgq fqven 
iK‡gi ¶wZmvab K‡i| Aciw`‡K AvjUªvm‡bvMÖv‡g e¨eüZ 
AvjUªvmwbK Zi½ AwaKZi wbivc`|  

j DÏxcK n‡Z, 
gyL¨ KzÊjxi †fv‡ëR, Vp = 440 V 
†MŠY KzÊjxi †fv‡ëR, Vs = 220 V 
gyL¨ KzÊjxi cvKmsL¨v, np = 500 
†MŠY KzÊjxi cvKmsL¨v, ns = ? 
Avgiv Rvwb, 

     
ns
np

 = 
Vs
Vp

 

ev, ns = 
Vs  np

Vp
 

ev, ns =  
220  500

440  
 ns = 250 
 †MŠY KzÊjxi cvKmsL¨v 250| (Ans.) 

k Avgiv Rvwb, 
Is
Ip

 = Vp
Vs

 

ev, Is
Ip

 = 
440
220 

ev, Is = 2  Ip 
ev, Is = 2A 

DÏxcK n‡Z, 
gyL¨ KzÊjxi cÖevngvÎv, Ip = 1A 
gyL¨ KzÊjxi †fv‡ëR, Vp = 440 V 
†MŠY KzÊjxi †fv‡ëR, Vs = 220 V 

Avevi, Vs = IsRs 

ev, Rs = 
Vs
Is

 

ev, Rs = 
220
2  

 Rs = 110 
myZivs UªvÝdg©viwU Øviv 110 Gi GKwU evwZ R¡vjv‡bv m¤¢e|  

Vp = 440V 
Vp = 220V 

Ip = 1A 
np = 500 
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wm‡jU †evW©-2024 
 c`v_©weÁvb (eûwbe©vPwb Afx¶v)     1  3  6  welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. mvaviY evqyPvc KZ D”PZvi cvi` ¯@¤¢‡K a‡i ivL‡Z cv‡i? 
 K 7.6mm L 76mm M 7.6cm N 76cm 
2. GK K¨vjwi = KZ Ryj? 
 K 0.24 J L 0.42 J M 4.2 J N 24 J 

 
 Dc‡ii Z_¨ †_‡K wb‡Pi 3 I 4 bs cÖ‡kœi DËi `vI : 
3. †jÝwUi ¶gZv KZ? 
 K Ñ 0.1 D L 0.2 D M – 0.2 D N 10 D 
4. †j‡Ýi 2 m mvg‡b cÖavb A‡¶i Dci †Kv‡bv e¯‘ ivLv n‡j 
 i. ev¯@e cÖwZwe¤̂ MwVZ n‡e ii. weewa©Z we¤̂ MwVZ n‡e 

 iii. cÖwZwe‡¤̂i –̀iZ¡ –10
3  m n‡e 

 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
5. wb‡Pi †Kvb m¤•K©wU mwVK  bq? 

 K V = 
Q
C L F = 

Q
E M V = 

W
Q  N C = 

r
k 

 GKwU myi kjvKvi K¤•v¼ 2 kHz| myi kjvKv †_‡K m„ó kã evqy 
gva¨‡g 340ms–1 †e‡M Mgb Ki‡Z cv‡i|  

 Dc‡ii Z_¨ †_‡K wb‡Pi 6 I 7 bs cÖ‡kœi DËi `vI : 
6. myi kjvKv †_‡K m„ó Zi‡½i ch©vqKvj KZ? 
 K 0.0005 s L 0.005 s M 0.05 s N 0.5 s 
7. m„ó Zi‡½i †¶‡ÎÑ 
 i. hvwš¿K Zi½  ii. Zi½‰`N©¨ 0.17 m  iii. Zi½kxl© I Zi½cv` m„wó nq 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
8. G·-†i Gi Zi½‰`N©̈  KZ? 
 K 10–6 m L 10–10 m M 10–12 m N 10–14 m 
9. Av‡jvi cÖwZdjb wbf©i K‡i 
 i. gva¨‡gi cÖK…wZi Dci  ii. –̀i‡Z¡i Dci  iii. AvcZb †Kv‡Yi Dci 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
10. †Kvb h‡š¿i mvnv‡h¨ A.C †K D.C Kiv hvq? 
 K UªvbwR÷i L Aa©cwievnx M UªvÝdg©vi N Wv‡qvW 
11. CT Scan Gi c–Y©i–c Kx? 
 K Computed Tomography Scan 
 L Computer Tomography Scan 
 M Comuteted Tomography Scan 
 N Cardiography Tomography Scan 
12. AvjUªvm‡bvMÖvwd‡Z e¨eüZ k‡ãi K¤•v‡¼i mxgv KZ? 
 K (20 – 2000) Hz L (20 – 20,000) KHz 
 M (1 – 10) MHz N (1 – 10) GHz 

13. ¯^v¯’¨SzuwK Kgv‡Z n‡j, Kw¤•DUvi w¯Œb †PvL †_‡K KZ –̀‡i 
ivL‡Z n‡e? 

 K (20 – 30) cm L (30 – 40) cm 
 M (40 – 50) cm N (50 – 60) cm 
14. †Kvb h‡š¿i mvnv‡h¨ kã Zi½‡K we ỳ̈ r Zi‡½ i–cvš@i Kiv hvq? 
 K gvB‡µv‡dvb L UªvbwR÷i 
 M w¯•Kvi N Wv‡qvW 
15. wb‡Pi †KvbwUi Dcw¯’wZ ch©‡e¶Y K‡i Rxev‡k¥i eqm m¤•‡K© 

aviYv cvIqv hvq?  
 K C13 L C14 M U235 N Cs133 

 
 Dc‡ii Z_¨ †_‡K wb‡Pi 16 I 17 b¤̂i cÖ‡kœi DËi `vI :  
16. cÖ̀ wk©Z eZ©bxi Rb¨ 
 i. wZbwU †iva‡Ki wefe cv_©K¨ wfbœ n‡e 
 ii. mKj †iva‡Ki Rb¨ we ỳ̈ r cÖevn AcwiewZ©Z _vK‡e 
 iii. 'B' we›`yi wefe 'C' we› ỳi wefe A‡c¶v Kg n‡e 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii  
17. eZ©bxi Zwor cÖev‡ni gvb KZ? 
 K 12A L 3.33A M 3A N 0.3A 
18. †Uivi (Tera) m–PK †KvbwU? 
 K 12 L –12 M 15 N 18 
19. kw³i gvÎv wb‡Pi †KvbwU? 
 K ML2T–2 L MLT–2 M ML2T–3 N ML1T–2 
20. úvBW K¨vwjcv‡m©i fvwb©qvi †¯‹‡ji †gvU fvMmsL¨v 20 n‡j 5 N‡ii ˆ`N©¨ KZ? 
 K 0.05 mm L 0.25 mm M 5.05 mm N 100 mm 
21. Pjb MwZiÑ 
 i. MwZc_ mij‰iwLK nq 
 ii. mKj e¯‘KYv mg‡e‡M MwZkxj _v‡K 
 iii. mKj KYvi w`K wewfbœ nq 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
22. 72kmh–1 †e‡M MwZkxj †Kv‡bv e¯‘ cÖwZ wgwb‡U KZ `–iZ¡ AwZµg Ki‡e? 
 K 20 m L 72 m M 1200 m N 4320 m 
23. mej wbDwK¬q ej KZ –̀i‡Z¡ KvR K‡i? 
 K 1018m L 1015m M 10–18m N 10–15m 
 Ò50gm f‡ii GKwU e¯‘‡K 10J MwZkw³‡Z Lvov Dc‡ii w`‡K 

wb‡¶c Kiv nq|Ó 
 Dc‡ii Z_¨ †_‡K wb‡Pi 24 I 25 bs cÖ‡kœi DËi `vI : 
24. e¯‘wU‡K KZ †e‡M Dc‡ii w`‡K wb‡¶c Kiv n‡qwQj? 
 K 0.4 m/s L 0.632 m/s M 20 m/s N 400 m/s 
25. cÖ_g A‡a©K –̀iZ¡ AwZµ‡gi ci e¯‘wUi †eM KZ n‡e? 
 K 4.472 m/s L 10 m/s M 14.14 m/s N 17.32 m/s 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    
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wm‡jU †evW©-2024 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)   welq †KvW 1 3 6  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM ẁ ‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 

1|  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 K‡iv| 2 
M. evqy‡Z D³ ZvcgvÎvq k‡ãi cÖwZ aŸwb kyb‡Z n‡j  

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

gva¨‡g gZvgZ `vI| 4 

2|  54 km h1 †e‡M Pjš@ GKwU Mvwoi PvjK †eªK Pvcvq MvwowU 
4 s G †_‡g †Mj| Avevi 18 km h1 †e‡M Pjš@ Aci GKwU 
Mvwoi PvjK ax‡i ax‡i †eªK Pvcvq MvwowU 8 s Gi _vgj| 
K. mylg Z¡iY Kv‡K e‡j? 1 
L. K`©gv³ iv¯@vq Avgiv wcQ‡j hvB †Kb? eywS‡q †j‡Lv|2 
M. 1g MvwowU 444 m ˆ`‡N©̈ i GKwU †mZz 30 s G mg ª̀“wZ‡Z 

AwZµg Ki‡j MvwowUi ˆ`N©̈  wbY©q K‡iv| 3 
N. †eªK Pvcvi ci †Kvb MvwowU †ewk –̀iZ¡ AwZµg Ki‡e? 

MvwYwZK we‡kÐlY K‡iv| 4 

3|  735 W Kvh©Ki ¶gZvi GKwU †gvUi 9 m DuPz `vjv‡bi Qv‡` 
1000 wjUvi cvwbi U¨vsK c–Y© Ki‡Z 2 wgwbU 12 †m‡KÛ 
Pvjv‡bv nq| 1470 W Kvh©Ki ¶gZvi 2q †gvUi 15 m DuPz 
`vjv‡bi Qv‡` 3000 wjUvi cvwbi U¨vsK c–Y© Ki‡Z 5 wgwbU 
12 †m‡KÛ Pvjv‡bv nq| Dfq U¨vsK c–Y© n‡q cvwb c‡o hvq| 
K. kw³i msÁv `vI|  1 
L. Rxevk¥ R¡vjvwbi weKí R¡vjvwb AbymÜvb Ri“wi †Kb? 

e¨vL¨v K‡iv| 2 
M. 1g U¨vsK cvwbc–Y© Ae¯’vq cvwbi wefe kw³ wbY©q K‡iv| 3 
N. Dfq †gvUi Øviv DVv‡bv AwZwi³ cvwbi cwigvY mgvb 

n‡e Kx? MvwYwZKfv‡e we‡kÐlY K‡iv|  4 

4|   1 = 1000 kg m3 2 = 800 kg m3 

60 cm 

m = 350 g 

5 cm 

10 cm 

8 cm  

 

  A-cvÎ B-cvÎ  C-cvÎ 
K. Pvc Kv‡K e‡j? 1 
L. we`ÿ r Pg‡Ki wKQy¶Y ci e‡Rªi kã †kvbv hvq †Kb? e¨vL¨v K‡iv| 2 
M. B cv‡Îi Zj‡`‡k Pv‡ci gvb wbY©q K‡iv| 3 
N. 'C' e¯‘wU‡K ch©vqµ‡g A I B cv‡Î †Q‡o w`‡j Kx 

NU‡e? MvwYwZKfv‡e †Zvgvi gZvgZ `vI|  4 

5|  GKwU †ij jvB‡b 18 m ˆ`‡N©̈ i †jvnvi cvZ e¨eüZ n‡q‡Q| 
`ywU cv‡Zi g‡a¨ 3 cm duvKv ivLv n‡q‡Q| ZvcgvÎv 
¯^vfvwe‡Ki †P‡q 12C †e‡o †Mj| †jvnvi ˆ`N©̈  cÖmviY mnM 
11.6  106 K1| 
K. Av‡cw¶K Zvc Kv‡K e‡j? 1 
L. wcZ‡ji Kj‡mi †P‡q gvwUi Kj‡mi cvwb †ewk VvÛv 

_v‡K †Kb? e¨vL¨v K‡iv| 2 
M. ewa©Z ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j iƒcvš@i K‡iv| 3 
N. ewa©Z ZvcgvÎvq †ijMvwo PjvPj wbivc` n‡e wK bv? 

MvwYwZK we‡kÐl‡Yi gva¨‡g †`LvI|  4 
6| wk¶v_x©  m‡e©v”P †h –̀i‡Z¡ †`L‡Z cvq e¨eüZ †j‡Ýi ¶gZv 
 1g ---------------------------- 5D 
 2q 40 cm †_‡K Amxg -------------------------- 

K. c–Y© Af¨š@ixY cÖwZdjb Kv‡K e‡j? 1 
L. evqyi mv‡c‡¶ Kv‡Pi cÖwZmiYv¼ 1.52 ej‡Z Kx †evSvq?2 
M. 1g wk¶v_x©i †j‡Ýi †dvKvm `–iZ¡ wbY©q K‡iv| 3 
N. 2q wk¶v_x©i †Pv‡Li Î“wUi Kxfv‡e cÖwZKvi Kiv hvq? 

iwk¥ wPÎmn e¨vL¨v K‡iv|  4 

7|  `„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 K‡iv| 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 K‡iv|  4 

8|  GKwU UªvÝdg©v‡ii cÖvBgvwi I †m‡KÛvwi KzÊjxi †fv‡ëR 
h_vµ‡g 210V Ges 700V Gi cÖvBgvwi KzÊjxi cvKmsL¨v 30 
Ges Zwor cÖevn 0.83 A. 
K. BwmwR Gi c–Y©iƒc Kx? 1 
L. AwaK –̀i‡Z¡ wmMb¨vj †cÖi‡Yi Rb¨ wWwRUvj wmMb¨vj 

DËgÑ e¨vL¨v K‡iv| 2 
M. †m‡KÛvwi KzÊjxi cÖevn wbY©q K‡iv| 3 
N. UªvÝdg©viwU †Kvb ai‡bi? MvwYwZK hyw³mn we‡kÐlY K‡iv| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  GKwU nvZzwo w`‡q 40 m j¤̂v duvcv cvB‡ci GK 
cÖv‡š@ AvNvZ Ki‡j 0.107s 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 nqÑ e¨vL¨v K‡iv| 2 
M. evqy‡Z D³ ZvcgvÎvq k‡ãi cÖwZ aŸwb kyb‡Z n‡j  

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

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

1bs cÖ‡kœi DËi 

h mg‡qi mv‡_ †Kv‡bv e¯‘i mi‡Yi nvi‡K †eM e‡j|  

i mKj ai‡bi †e‡Mi cwieZ©‡b mylg Z¡iY n‡e bv| KviY mylg 
Z¡iY n‡Z n‡j †e‡Mi gvb memgq GKB nv‡i e„w× †c‡Z n‡e| 
†eM e„w×i nvi mgvb bv n‡j Zv mylg Z¡iY nq bv, Amg Z¡iY 
nq| Avevi †eM †f±i ivwk nIqvq Gi w`‡Ki cwieZ©b n‡jI 
Z¡iY nq| ZLb †e‡Mi w`‡Ki cwieZ©b wbw ©̀ó n‡j mylg Z¡iY 
Ges wbw ©̀ó bv n‡j Amg Z¡iY nq| ZvB ejv hvq, mKj ai‡bi 
†e‡Mi cwieZ©‡b mylg Z¡iY n‡e bv|  

j QK n‡Z cvB, 25 m `–iZ¡ AwZµ‡gi mgq fi‡eM,  
P = 40 kg ms1 Ges GKB mgq †eM 
v n‡j, fi‡eM, P = mv 
ev, 40 = 2v 
 v = 20 ms1 
GLb, 25 m –̀iZ¡ AwZµ‡gi mgq t 
n‡j,  

GLv‡b, 
fi, m = 2 kg  
†h‡nZz e¯‘wUi  
Avw` fi‡eM = 0 kgms1 

ZvB Avw`‡eM, u = 0 ms1 

miY, s = 25 m 

 s = ( )u + v
2  t 

ev, t = 
2s

u + v = 
2  25
0 + 20 = 

50
20  

 t = 2.5 s (Ans.) 

k †`Iqv Av‡Q, e¯‘i fi, m = 2 kg, 

GLb fi‡eM P = mv 

ev, v = 
P
m = 

P
2  

cÖ̀ Ë fi‡eM-miY mviwY †_‡K e¯‘i †eM miY mviwY wbæiƒc : 
†eM (ms1) 0 20 40 80 

miY (m) 0 25 100 400 

e¯‘ Dci †_‡K wb‡P covq GwU mgZ¡i‡Y MwZkxj|  

Avgiv Rvwb, s = ( )u + v
2  t  

ev, t = 
2s

u + v  

ÔMÕ †_‡K cvB, s = 25 m –̀iZ¡ AwZµ‡gi mgq t = 2.5 s 

s = 100 m Gi †¶‡Î, t = 
2  100
0 + 40  = 5s GLv‡b, 

†eM, v = 40 ms1 

 

s = 400 m Gi †¶‡Î, t = 
2  400
0 + 80  = 10 s GLv‡b, 

†eM, v = 80 ms1 

myZivs MvwowUi †eM mgq mviwYwU n‡e :  
†eM (ms1) 0 20 40 80 

mgq (s) 0 2.5 5 10 

MvwowUi †eM-mgq †jLwPÎwU n‡e : 
cv‡ki †jL †_‡K †`Lv hvq, 
mg‡qi mv‡_ †eM GKB nv‡i e„w× 
cvq| A_©vr e¯‘i MwZ mgZ¡iY|  
GB Z¡iY a n‡j,  

a = 
v  u

t  = 
80  0

10  = 8 ms2  

†h‡nZz GB Z¡iY g Gi †P‡q Kg, ZvB DÏxc‡Ki ¯’v‡b evZv‡mi 
evav we`¨gvb|  

 cÖkœ  02  54 km h1 †e‡M Pjš@ GKwU Mvwoi PvjK †eªK Pvcvq 
MvwowU 4 s G †_‡g †Mj| Avevi 18 km h1 †e‡M Pjš@ Aci 
GKwU Mvwoi PvjK ax‡i ax‡i †eªK Pvcvq MvwowU 8 s Gi _vgj| 

K. mylg Z¡iY Kv‡K e‡j? 1 
L. K ©̀gv³ iv¯@vq Avgiv wcQ‡j hvB †Kb? eywS‡q †j‡Lv| 2 
M. 1g MvwowU 444 m ˆ`‡N©̈ i GKwU †mZz 30 s G 

mg`ª“wZ‡Z AwZµg Ki‡j MvwowUi ˆ`N©̈  wbY©q K‡iv| 3 
N. †eªK Pvcvi ci †Kvb MvwowU †ewk –̀iZ¡ AwZµg 

Ki‡e? MvwYwZK we‡kÐlY K‡iv| 4 
 [Aa¨vq-2 Gi Av‡jv‡K] 
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2bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘i †eM hw` wbw ©̀ó w`‡K memgq GKB nv‡i evo‡Z 
_v‡K Zvn‡j †mB e¯‘i Z¡iY‡K mgZ¡iY ev mylg Z¡iY e‡j| 

i iv¯@vq nuvUvi mgq iv¯@v I cv‡qi Zjvi g‡a¨ †h Nl©Y ej 
ˆZwi nq Zvi Rb¨ Avgiv Pj‡Z cvwi| wKš‘ iv¯@v Kv`vhy³ n‡j 
iv¯@vi I cv‡qi Zjvi ga¨Kvi Nl©Y ej n«vm cvq| Gi d‡j 
Kv`vhy³ iv¯@vq Avgiv wcQ‡j hvB| 

j  †`Iqv Av‡Q,  
 †mZzi ˆ`N©̈  = 444 m  
 mgq, t = 30 s 

 1g Mvwoi †eM, v = 54 km h1 

  = 
54  1000

60  60   

  = 15 ms1  

awi, 1g Mvwoi ˆ`N©̈  = xm 

†mZz cvi nIqvi Rb¨ Mvwo I †mZz Df‡qi –̀iZ¡ AwZµg Ki‡Z 
n‡e, s = (x + 444) m 

Avgiv Rvwb,  
MvwowU mg‡e‡M Pj‡j,  
 s = vt 
 ev, x + 444 = 15  30  

 ev, x = 450  444 
  x = 6 m 
myZivs MvwowUi ˆ`N©̈  6 m| (Ans.) 

k 1g Mvwoi †¶‡Î,  

 Avw`‡eM, u1 = 54 km h1 = 
54  1000
60  60  = 15 ms1 

 †kl †eM, v1 = 0 ms1 

 mgq, t1 = 4 sec 

 Z¡iY, a1 = 
v1  u1

t1
 = 

0  15 ms1

4  =  3.75 ms2 

 `–iZ¡, s1 = ? 

Avgiv Rvwb,  

s1 = u1t1 + 
1
2 a1t1

2 

 = 15  4 + 
1
2  (3.75)  (4)2  

 = 60  30  
 = 30 m 
Avevi 2q Mvwoi †¶‡Î,  

 Avw`‡eM, u2 = 18 km h1 = 
18  1000
60  60  = 5 ms1 

 †kl †eM, v2 = 0 ms1 

 mgq, t2 = 8 s 

 Z¡iY, a2 = 
v2  u2

t2
 = 

0  5
8  =  0.625 ms2 

Avgiv Rvwb,  

 s2  = u2t2 + 
1
2 a2t2

2 

  = 5  8 + 
1
2  ( 0.625)  (8)2 

  = 40  20 
  = 20 m  
 s1 > s2 
myZivs †eªK Pvcvi ci 1g MvwowU †ewk `–iZ¡ AwZµg Ki‡e| 

 cÖkœ  03  735 W Kvh©Ki ¶gZvi GKwU †gvUi 9 m DuPz 
`vjv‡bi Qv‡` 1000 wjUvi cvwbi U¨vsK c–Y© Ki‡Z 2 wgwbU 12 
†m‡KÛ Pvjv‡bv nq| 1470 W Kvh©Ki ¶gZvi 2q †gvUi 15 m DuPz 
`vjv‡bi Qv‡` 3000 wjUvi cvwbi U¨vsK c–Y© Ki‡Z 5 wgwbU 12 
†m‡KÛ Pvjv‡bv nq| Dfq U¨vsK c–Y© n‡q cvwb c‡o hvq| 

K. kw³i msÁv `vI|  1 
L. Rxevk¥ R¡vjvwbi weKí R¡vjvwb AbymÜvb Ri“wi †Kb? 

e¨vL¨v K‡iv| 2 
M. 1g U¨vsK cvwbc–Y© Ae¯’vq cvwbi wefe kw³ wbY©q K‡iv| 3 
N. Dfq †gvUi Øviv DVv‡bv AwZwi³ cvwbi cwigvY 

mgvb n‡e Kx? MvwYwZKfv‡e we‡kÐlY K‡iv|  4 
 [Aa¨vq-4 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h KvR Kivi mvg_©̈ ‡K kw³ e‡j|  

i gvby‡li kw³i Pvwn`v w`b w`b †e‡o P‡j‡Q| c„w_exi eZ©gvb 
†fŠZ Ae¯’vq bZzb K‡i Rxevk¥ R¡vjvwb e„w× Kiv m¤¢e bq| ZvB 
µg ea©gvb Pvwn`vi †hvMvb w`‡Z wM‡q Rxevk¥ R¡vjvwb GKw`b †kl 
n‡q hv‡e| Avi R¡vjwb kw³ Qvov eZ©gvb c„w_ex APj n‡q co‡e| 
weKí Drm AZ¨vek¨Kxq| weKí Dr‡mi g‡a¨ cÖavb n‡jv 
†mŠikw³| hZw`b c„w_ex m–‡h©i Av‡jv †c‡Z _vK‡e ZZw`b 
†mŠikw³ _vK‡e| G Kvi‡Y Rxevk¥ R¡vjvwbi weKí R¡vjvwb 
AbymÜvb Ri“wi| 

j DÏxcK n‡Z,  
 cvwbi fi, m = 1000 L = 1000 kg  
 D”PZv, h = 9 m  

 AwfKl©R Z¡iY, g = 9.8 ms2 

 wefekw³, Ep = ? 

Avgiv Rvwb,  
 Ep = mgh 
  = 1000  9.8  9  
  = 88200 Jule  
AZGe, 1g U¨vsK cvwbc–Y© Ae¯’vq cvwbi wefe kw³ 88200 J.  

(Ans.) 

k 1g †gvU‡ii †¶‡Î,  
 ¶gZv, P1 = 735 W 
 D”PZv, h1 = 9 m 
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 mgq, t1 = 2 wgwbU 12 †m‡KÛ  
  = 120 + 12 = 132 sec 

 AwfKl©R Z¡iY, g = 9.8 ms2 

 U¨vs‡Ki cvwb aviY ¶gZv = 1000 L 

 cvwbi fi, m1 = ? 

Avgiv Rvwb, 

ev, P1 = 
W
t1

  

ev W = P1t1 

ev, m1gh1 = P1t1 

ev, m1 = 
P1t1
gh1

  

ev, m1 = 
735  132

9.8  9   

ev, m1 = 1100 kg  

 m1 = 1100 L 

AZGe, 1g †gvUi Øviv cvwb DVv‡bvi AwZwi³ cvwbi cwigvY  
 = (1100  1000) = 100 L 

2q †gvU‡ii †¶‡Î,  

 ¶gZv, P2 = 1470 W 

 D”PZv, h2 = 15 m 

 mgq, t2 = 5 wgwbU 12 †m‡KÛ = 5  60 + 12 = 312 sec  

 AwfKl©R Z¡iY, g = 9.8 ms2 

 U¨vs‡Ki cvwbaviY ¶gZv = 3000 L  

 cvwbi fi, m2 = ? 

Avgiv Rvwb, 

 P2 = 
W2
t2

  

ev, W2 = P2t2 

ev, m2gh2 = P2t2 

ev, m2 = 
P2 t2
gh2

  

ev, m2 = 
1470  312

9.8  15   

ev, m2 = 3120 kg 

 m2 = 3120 L 

AZGe, 2q †gvUi Øviv DVv‡bv AwZwi³ cvwbi cwigvY  
 = 3120  3000 
 = 120 L 

myZivs 1g †gvUi I 2q †gvUi AwZwi³ h_vµ‡g 100 L I 120 L 
cvwb D‡Ëvjb K‡i A_©vr Dfq †gvUi Øviv DVv‡bv AwZwi³ cvwbi 
cwigvY mgvb n‡e bv| 

 cÖkœ  04  

  1 = 1000 kg m3 2 = 800 kg m3 

60 cm 

m = 350 g 

5 cm 

10 cm 

8 cm  

 

  A-cvÎ B-cvÎ  C-cvÎ 
K. Pvc Kv‡K e‡j? 1 
L. we`ÿ r Pg‡Ki wKQy¶Y ci e‡Rªi kã †kvbv hvq †Kb? 

e¨vL¨v K‡iv| 2 
M. B cv‡Îi Zj‡`‡k Pv‡ci gvb wbY©q K‡iv| 3 
N. 'C' e¯‘wU‡K ch©vqµ‡g A I B cv‡Î †Q‡o w`‡j Kx 

NU‡e? MvwYwZKfv‡e †Zvgvi gZvgZ `vI|  4 
 [Aa¨vq-5 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘i cÖwZ GKK †¶Îd‡ji Ici j¤̂fv‡e cÖhy³ ej‡K 
Pvc e‡j|   

i AvKv‡k eRªcv‡Zi d‡j †g‡Ni MR©‡bi mgq GKB mv‡_ Av‡jv 
I kã Drcbœ nq| Av‡jvi †eM k‡ãi Zzjbvq A‡bK †ewk nIqvq 
Av‡jv Av‡M c„w_ex‡Z †cuŠQvq| GRb¨ Av‡jv Av‡M †`Lv hvq I kã 
c‡i †kvbv hvq|  

j DÏxcK n‡Z,  
 D”PZv, h = 60 cm = 0.6 m 

 NbZ¡,  = 800 kg m3 
 AwfKl©R Z¡iY, g = 9.8 ms2 

 Pvc, P = ?  

Avgiv Rvwb,  
 P = hg 
  = 0.6  800  9.8  
  = 4704 Pa 
AZGe, B cv‡Îi Zj‡`‡k Pv‡ci gvb 4704 Pa.   

k DÏxcK n‡Z,  
 C e¯‘i fi, m = 350 g = 0.35 kg 

 ˆ`N©̈  = 5 cm = 0.05 m 

 cȪ ’ = 8 cm = 0.08 m  

 D”PZv = 10 cm = 0.1 m 

 AvqZb, V = ˆ`N©̈   cȪ ’  D”PZv  
 = 0.05  0.08  0.1 
 = 0.0004 m3 

GLb, C e¯‘i NbZ¡, c = 
m
v   

  = 
0.35

0.0004  

  = 875 kg m3 
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†h‡nZz, A cv‡Îi Zi‡ji NbZ¡, 1 = 1000 kg m3 Ges B cv‡Îi 
Zi‡ji NbZ¡, 2 = 800 kg m3| 
myZivs C e¯‘wUi NbZ¡ A cv‡Îi Zi‡ji Nb‡Z¡i †P‡q Kg wKš‘ 
B cv‡Îi Zi‡ji NbZ¡ A‡c¶v †ewk| ZvB C e¯‘wU A cv‡Î †f‡m 
_vK‡e wKš‘ B cv‡Î Wz‡e hv‡e|  

 cÖkœ  05  GKwU †ij jvB‡b 18 m ˆ`‡N©̈ i †jvnvi cvZ e¨eüZ 
n‡q‡Q| ỳwU cv‡Zi g‡a¨ 3 cm duvKv ivLv n‡q‡Q| ZvcgvÎv 
¯^vfvwe‡Ki †P‡q 12C †e‡o †Mj| †jvnvi ˆ`N©̈  cÖmviY mnM  
11.6  106 K1| 

K. Av‡cw¶K Zvc Kv‡K e‡j? 1 
L. wcZ‡ji Kj‡mi †P‡q gvwUi Kj‡mi cvwb †ewk VvÛv 

_v‡K †Kb? e¨vL¨v K‡iv| 2 
M. ewa©Z ZvcgvÎv‡K dv‡ibnvBU †¯‹‡j iƒcvš@i K‡iv| 3 
N. ewa©Z ZvcgvÎvq †ijMvwo PjvPj wbivc` n‡e wK bv? 

MvwYwZK we‡kÐl‡Yi gva¨‡g †`LvI|  4  
[Aa¨vq-6 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 
h 1 kg f‡ii †Kv‡bv e¯‘i ZvcgvÎv 1 K e„w× Ki‡Z †h cwigvY 
Zv‡ci cÖ‡qvRb Zv‡K H e¯‘i Dcv`v‡bi Av‡cw¶K Zvc e‡j|  

i gvwUi ˆZwi Kjwmi Mv‡q AwZ ¶z ª̀ ¶z ª̀ wQ ª̀ _v‡K| hvi g‡a¨ w`‡q 
cvwb evB‡ii †`qv‡j Av‡m| evB‡ii †`qv‡ji GB cvwb ¯̂Ztev®•xfeb 
cÖwµqvq ev®•xf‚Z nq Ges ev®•xfe‡bi Rb¨ cÖ‡qvRbxq myßZvc 
Kjwmi †fZ‡ii cvwb n‡Z MÖnY K‡i| d‡j Kjwmi cvwbi ZvcgvÎv 
K‡g hvq| ZvB gvwUi Kjwm‡Z ivLv cvwb VvÛv _v‡K| wcZj ev 
†jvnvi cv‡Î gvwUi Kjwmi b¨vq †Kv‡bv wQ ª̀ _v‡K bv| ZvB cvwb evB‡i 
Avm‡Z cv‡i bv| d‡j cvwb VvÛv n‡Z cv‡i bv| G Kvi‡YB wcZ‡ji 
Kj‡mi †P‡q gvwUi Kj‡gi cvwb †ewk VvÛv nq| 

j  †`Iqv Av‡Q,  
 ewa©Z ZvcgvÎv, TC = 12C 
 dv‡ibnvBU †¯‹‡j ZvcgvÎv, TF = ? 
Avgiv Rvwb,  

 TC
100 = 

TF  32
180   

ev, 12
100 = 

TF  32
180   

ev, (TF  32)  100 = 180  12 

ev, TF  32 = 
2160
100   

ev, TF = 21.6 + 32 
 TF = 53.6F (Ans.) 

k DÏxcK n‡Z,  
 †jvnvi cv‡Zi Avw` ˆ`N©̈ , L0 = 18 m 
 †jvnvi ˆ`N©̈  cÖmviY mnM,  = 11.6  106 K1 

 ZvcgvÎv e„w×,  = 12C = 12 K 
 †jvnvi ˆ`N©̈  cÖmviY, L = ? 

Avgiv Rvwb,  
 L = L0  
 = 11.6  106 K 1  18 m  12 K 
 = 2.5056  10 3 m 
 = 0.251 cm < 3 cm  
†h‡nZz `ywU cv‡Zi g‡a¨ ivLv 3 cm duvKv ¯’vb A‡c¶v †jvnvi 
cv‡Zi ˆ`N©̈  cÖmviY Kg| myZivs ewa©Z ZvcgvÎvq †ijMvwo PjvPj 
wbivc` n‡e| 

 cÖkœ  06  
 wk¶v_x©  m‡e©v”P †h –̀i‡Z¡ †`L‡Z cvq e¨eüZ †j‡Ýi ¶gZv 
 1g ---------------------------- 5D 

 2q 40 cm †_‡K Amxg -------------------------- 

K. c–Y© Af¨š@ixY cÖwZdjb Kv‡K e‡j? 1 
L. evqyi mv‡c‡¶ Kv‡Pi cÖwZmiYv¼ 1.52 ej‡Z Kx 

†evSvq? 2 
M. 1g wk¶v_x©i †j‡Ýi †dvKvm `–iZ¡ wbY©q K‡iv| 3 
N. 2q wk¶v_x©i †Pv‡Li Î“wUi Kxfv‡e cÖwZKvi Kiv 

hvq? iwk¥ wPÎmn e¨vL¨v K‡iv|  4 
 [Aa¨vq-9 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h  Av‡jvKiwk¥ Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L hvIqvi 
c‡_ `yB gva¨‡gi we‡f`Z‡j µvwš@ †Kv‡Yi †P‡q eo gv‡bi †Kv‡Y 
AvcwZZ n‡j Av‡jvKiwk¥i meUzKzB ỳB gva¨‡gi we‡f` Z‡j m¤•–Y© 
cÖwZdwjZ n‡q Nb gva¨‡g wd‡i Av‡m| GB NUbv‡K c–Y© 
Af¨š@ixY cÖwZdjb e‡j| 

i Kv‡Pi cig cÖwZmiYv¼ 1.52 ej‡Z †evSvq †h k–b¨gva¨‡g ev 
evqy †_‡K Av‡jv Kv‡P wZh©Kfv‡e cÖ‡ek Ki‡j AvcZb †Kv‡Yi 
mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ 1.52|  

j DÏxcK n‡Z,  
 †j‡Ýi ¶gZv,P = 5D  
 †j‡Ýi †dvKvm `–iZ¡, f = ? 

Avgiv Rvwb,  

 P = 
1
f  

 ev, f = 
1
P  

 ev, f = 
1

 5D  

   =  0.2 m 
myZivs 1g wk¶v_x©i †j‡Ýi †dvKvm `–iZ¡  0.2 m| 

k GLv‡b, 
DÏxcK †_‡K †`Lv hv‡”Q †h, 2q wk¶v_©xi †Pv‡Li wbKUwe› ỳ 25 
cm †_‡K m‡i wM‡q 40 cm n‡q †M‡Q| 
A_©vr 2q wk¶v_©x `–‡ii wRwbm wVKg‡Zv †`L‡Z †c‡jI Kv‡Qi 
wRwbm †`L‡Z cvq bv| GB ai‡bi Î“ywU‡K e‡j `xN©̀ „wó| 
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GB Î“wU cÖwZKv‡i e¨eüZ †jÝwU DËj †jÝ| wb‡P wPÎmn `xN© 
`„wó Î“wU –̀ixKi‡Y DËj †j‡Ýi e¨envi e¨vL¨v Kiv n‡jvÑ 
`xN©̀ „wó Î“wUMȪ @ †PvL Kv‡Qi wRwbm ¯•ó †`L‡Z cvq bv| †Pv‡Li 
†j‡Ýi †dvKvm –̀iZ¡ †e‡o †M‡j A_©vr, Awfmvix ¶gZv K‡g †M‡j 
†Pv‡L G ai‡bi Î“wU †`Lv †`q [wPÎ-K]| G‡¶‡Î †Pv‡Li mvg‡b 
j¶¨e¯‘ †_‡K AvMZ Av‡jvK iwk¥My”Q †Pv‡Li †j‡Ý cÖwZmwiZ 
n‡q †iwUbvi †cQ‡b I we›`y‡Z wgwjZ nq [wPÎ-K], d‡j j¶¨e¯‘ 
¯•ó †`Lv hvq bv| G †Pv‡Li wbKU we›`y N †_‡K –̀‡i m‡i O 

we›`y‡Z P‡j hvq ev 25 cm Gi †P‡q A‡bK †ewk| ZvB G †Pv‡L O 

Gi †P‡q wbKUeZ©x ¯’v‡bi e¯‘ ¯•ó †`Lv hvq bv| [wPÎ-L] 
†Pv‡Li †j‡Ýi Awfmvix ¶gZv K‡g hvIqvi `i“b G Î“wUi D™¢e 
nq| ZvB G Î“wU –̀i Ki‡Z †Pv‡Li †j‡Ýi Awfmvix ¶gZv evov‡Z 
nq| G R‡b¨ mnvqK †jÝ wn‡m‡e DËj †jÝ e¨envi Kiv nq| 

 
 wPÎ-K wPÎ-L wPÎ-M 

ZvQvov GKgvÎ DËj †jÝB j¶¨e¯‘i †P‡qI –̀‡i †mvRv Aev¯@e 
cÖwZwe¤̂ MVb K‡i| G‡¶‡Î ZvB †Pv‡Li †j‡Ýi mvg‡b mnvqK 
†jÝ ev Pkgv wn‡m‡e Ggb ¶gZv Z_v †dvKvm –̀iZ¡wewkó DËj 
†jÝ e¨envi Ki‡Z n‡e hv ¯̂vfvweK †Pv‡Li wbKU we› ỳ N-G 
¯’vwcZ j¶¨e¯‘i we¤̂ Î“wUc–Y© †Pv‡Li wbKU we› ỳ O-†Z MVb 
K‡i| d‡j `xN©̀ „wó Î“wUMȪ @ †PvL Kv‡Qi e¯‘‡K †`L‡Z cvq| 

 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 ỳ̈ ‡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 K‡iv| 3 
N. `„k¨Kí-2 Gi Av‡jv‡K A‡±vei gv‡m we ỳ̈ r Awdm 

†_‡K wiwgi cwievi 325.31 UvKv we ỳ̈ r wej cÖvß 
n‡j we‡ji mwVKZv wbiƒcY K‡iv|  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‡ii †iva n‡e 1.68  10–8 . 

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  

P = 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.) 

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 
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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  GKwU UªvÝdg©v‡ii cÖvBgvwi I †m‡KÛvwi KzÊjxi 
†fv‡ëR h_vµ‡g 210V Ges 700V Gi cÖvBgvwi KzÊjxi cvKmsL¨v 
30 Ges Zwor cÖevn 0.83 A. 

K. BwmwR Gi c–Y©iƒc Kx? 1 
L. AwaK –̀i‡Z¡ wmMb¨vj †cÖi‡Yi Rb¨ wWwRUvj wmMb¨vj 

DËgÑ e¨vL¨v K‡iv| 2 
M. †m‡KÛvwi KzÊjxi cÖevn wbY©q K‡iv| 3 
N. UªvÝdg©viwU †Kvb ai‡bi? MvwYwZK hyw³mn we‡kÐlY K‡iv| 4 

 [Aa¨vq-12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h ECG Gi c–Y©iƒc n‡jv B‡jK‡UªvKvwW©IMÖvg| 

i `–ieZ©x ¯’v‡b ms‡KZ †cÖi‡Yi †¶‡Î wWwRUvj ms‡KZ DËg| 
KviY –̀iZ¡ †ewk n‡j A¨vbvjM ms‡K‡Zi ¶gZv ax‡i ax‡i Kg‡Z 
_v‡K| G‡K euvwP‡q ivL‡Z cybweea©b Ki‡Z nq| G‡Z b‡qR †e‡o 
hvq d‡j ms‡K‡Zi gvb n«vm cvq ev ms‡KZ weK…Z nq Ges GK 

mgq nvwi‡qI †h‡Z cv‡i| wKš‘ wWwRUvj ms‡KZ †h‡Z †h‡Z 
weewa©Z nq| d‡j ms‡KZ GKB iKg _v‡K| G Kvi‡Y –̀ieZ©x 
¯’v‡b ms‡KZ †cÖi‡Yi †¶‡Î wWwRUvj ms‡KZ DËg| 

j DÏxcK n‡Z,  
cÖvBgvwi KzÊjxi †fv‡ëR, VP = 210 V 

†m‡KÛvwi KzÊjxi †fv‡ëR, VS = 700 V 

†m‡KÛvwi KzÊjxi ZworcÖevn, IP = 0.83 A  

†m‡KÛvwi KzÊjxi ZworcÖevn, IS = ? 

Avgiv Rvwb,  

 IS
IP

 = 
VP
VS

  

 = 
VP  IP

VS
  

 = 
210  0.83

700   

 IS = 0.249 A  
†m‡KÛvwi KzÊjxi cÖevn 0.249 A| 

k awi, DÏxc‡Ki UªvÝdg©v‡ii †m‡KÛvwi KzÊjxi cvKmsL¨v, ns 

GLv‡b,  

cÖvBgvwi KzÊjxi cvKmsL¨v, np = 30 

cÖvBgvwi KzÊjxi †fv‡ëR, VP = 210 V 

†m‡KÛvwi KzÊjxi †fv‡ëR, VS = 700 V 

Avgiv Rvwb,  

 
VP
VS

 = 
np
ns

  

ev, ns = 
Vs  np

Vp
  

  = 
700  30

210   

  = 100  
G‡¶‡Î, ns > np 

†h‡nZz UªvÝdg©viwU cÖvBgvwi KzÊjxi †P‡q †MŠY KzÊjx‡Z Zv‡ii 
cvKmsL¨v †ewk _v‡K ZvB DÏxc‡Ki UªvÝdg©viwU GK ai‡bi 
Av‡ivnx ev †÷cAvc UªvÝdg©vi| 
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ewikvj †evW©-2024 
 c`v_©weÁvb (eûwbe©vPwb Afx¶v)     1  3  6  welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl `ªóe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/ m‡e©vrK…ó 
DË‡ii e„ËwU ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. †Uwj‡dv‡b Dcvsk _v‡KÑ 
 K 3wU L 4wU M 5wU N 6wU 
2. †Kv‡bv cwievnxi `yB cÖv‡š@i wefe cv_©K¨ 120V Ges Zwor 

cÖevngvÎv 10A n‡j Gi †iva KZ? 
 K 1200 L 12 M 0.12 N 0.1 
3. wµqv cÖwZwµqv ejÑ 
 K ci¯•i Amgvb L GKB mgq a‡i wµqv K‡i 
 M GKB e¯‘i Dci cÖhy³ nq N GKB AwfgyLx nq  
 wb‡Pi DÏxc‡Ki Av‡jv‡K 4 I 5bs cÖkœMy‡jvi DËi `vI : 

 
4. a gva¨‡gi mv‡c‡¶ b gva¨‡gi cÖwZmiYv¼ KZ? 
 K 1

2 2
 L 12 M 1

2
 N 2  

5. DÏxc‡Ki NUbvqÑ 
 i. k–b¨ gva¨‡gi mv‡c‡¶ b gva¨‡gi Zzjbvq a gva¨‡gi cÖwZmiYv¼ †ewk 
 ii. Av‡jv nvjKv gva¨g n‡Z Nb gva¨‡g cÖ‡ek K‡i 
 iii. Av‡jvKiwk¥ b gva¨g †_‡K a gva¨‡g cÖ‡e‡ki †¶‡Î c–Y© 

Af¨š@ixY cÖwZdjb NU‡e bv 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii  
6. 10C ZvcgvÎvq GKwU `‡Êi ˆ`N©̈  5m. 110C ZvcgvÎvq `ÊwUi 

ˆ`N©̈  5.0167m| Gi ˆ`N©̈  cÖmviY mnM KZ? 
 K 29940 K1 L 0.33 K1 M 0.000835 K1 N 0.0000334 K1  
7. GKwU UªvÝdg©v‡ii cÖvBgvwi K‡q‡ji cü vPmsL¨v 100| †m‡KÛvwi 

K‡q‡ji cü vPmsL¨v 1000| cÖvBgvwi K‡qj w`‡q 12V DC †`Iqv 
n‡j, †m‡KÛvwi K‡q‡j †fv‡ëR KZ? 

 K 0 L 10 M 100 N 120 
8. †Ljvi gv‡V GKwU wµ‡KU ej Mwo‡q Mwo‡q mxgvbv cvi n‡q †Mj| 

Gi Dci wµqvkxj Nl©Y ej Kxiƒc? 
 K w¯’wZ Nl©Y L MwZ Nl©Y M AveZ© Nl©Y N cÖevnx Nl©Y 
9. GK UzK‡iv mvaviY Kv‡P cÖwZdjb nqÑ 
 K 2%  3% L 3%  4% M 4%  5% N 5%  6% 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 10 I 11 bs cÖkœMy‡jvi DËi `vI : 

200 

150 

100 

50 

10 20 30 40 
0 

   mgq (†m.) 

†e
M 

wg
/†m

 

 
 GKwU Mvwo wPÎvbymv‡i Pj‡Q| 
10. 30Zg †m‡K‡Û MvwowUi AwZµvš@ –̀iZ¡ KZ? 
 K 145m L 147.5m M 148.75m N 150m 

11. DÏxc‡Ki MvwowUÑ 
 i. Amg‡e‡M Pj‡Q ii. mylg Z¡i‡Y Pj‡Q 
 iii. Gi †eM –̀i‡Z¡i eM©g–‡ji mgvbycvwZK 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
12. evZv‡m k‡ãi †eM wb‡Pi †KvbwUi eM©g–‡ji e¨¯@vbycvwZK? 
 K ZvcgvÎv L w̄ ’wZ¯’vcKZv M AvqZb N NbZ¡ 
13. wb‡Pi †KvbwU Abevqb‡hvM¨ kw³? 
 K wbDwK¬qvi L ev‡qvgvm M evqy kw³ N wRI_vg©vj 
14. wZwg gvQ 2000m MfxiZvq †M‡j, Zv‡K KZ atm Pvc mn¨ Ki‡Z n‡e? 
 K 2 L 20 M 200 N 2,000 
15. †Kvb ivwk hyM‡ji gvÎv Awfbœ?  
 K Pvc Ges cxob L KvR I ¶gZv 
 M Zwor cÖevn I `xcb ZxeªZv N Z¡iY I `ª“wZ 
16. MwZkw³i gvÎv †KvbwU? 
 K ML2T2 L ML2T3 M MLT1 N MLT2 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 17 I 18 bs cÖkœMy‡jvi DËi `vI : 

 


A B C 

S 

Q = 20C (evqy) 

16.5m 0.5m 3m 

 
 Drm †_‡K cÖwZdjK c„‡ôi –̀iZ¡ 30m. 
 0C ZvcgvÎvq k‡ãi †eM = 330 ms1 
17. Drm n‡Z cÖwZdjK c„‡ô †h‡Z k‡ãi KZ mgq jvM‡e? 
 K 0.181 s L 0.175 s M 0.088 s N 0.09 s  
18. wP‡Îi Av‡jv‡K k‡ãi cÖwZaŸwbÑ 
 i. C we› ỳ †_‡K †kvbv hv‡e bv ii. B we› ỳ †_‡K †kvbv hv‡e 

 iii. A we› ỳ‡Z kyb‡Z 0.117 s mgq jv‡M 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii  
19. cwievnx Zv‡ii †iva wbf©i K‡i †KvbwUi Dci? 
 K wefe L Zwor cÖevn 
 M Zwor cÖvej¨ N cȪ ’‡”Q‡`i †¶Îdj 
20. cÖwZ c`v‡_©i Aw¯@Z¡ †NvlYv K‡i weÁvbxÑ 
 K wWivK L †nbwi †e‡K‡ij M Avj †LvqvwiRwgN †Kvcwb©Kvm  
21. myßZvc Kx‡mi cwieZ©b NUvq? 
 K ZvcgvÎvi L Ae¯’vi M Mjbv‡¼i N ùzUbv‡¼i  
22. c–Y© Af¨š@ixY cÖwZdjb nq hLbÑ 
 K cÖwZmiY †KvY < AvcZb †KvY L AvcZb †KvY > cÖwZdjb †KvY 
 M µvwš@ †KvY > cÖwZmiY‡KvY N AvcZb †KvY > µvwš@ †KvY  
23. eRªcv‡Zi mgq PvR©Ñ 
 i. wekvj cwigv‡Y c„w_ex‡Z †b‡g Av‡m 
 ii. evZv‡mi wfZi w`‡q hvIqvi mgq Zv‡K AvqwbZ K‡i 
 iii. evZv‡mi ZvcgvÎv e„w× K‡i 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
24. 1 wgwj †m‡KÛ 1 b¨v‡bv †m‡KÛ A‡c¶v KZ MyY? 
 K 106 L 109 M 1012 N 1015  
25. 1m j¤^v GKwU myZvq 30 gm f‡ii GKwU B‡Ui UzK‡iv Szwj‡q 

w`‡j †`vjbKvj KZ n‡e? 
 K 1s L 2s M 2.5s N 3s  

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

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

30

45

a gva¨g 
b gva¨g 
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ewikvj †evW©-2024 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)     1  3  6  welq †KvW  
mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM ẁ ‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 
1|  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 

2| mgq (s) 0 5 10 15 20 25 30 35 

 †eM ms1 0 10 20 30 30 20 10 0 

 DÏxc‡Ki mviwY‡Z GKwU Mvwoi wewfbœ mg‡qi †eM †`Iqv 
n‡jv| 
K. ¯•›`b MwZ Kv‡K e‡j? 1 
L. miY e¯‘i MwZc‡_i Dci wbf©i K‡i bvÑ e¨vL¨v 

Ki| 2 
M. MvwowUi 6ô †m‡K‡Û AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. DÏxc‡Ki Z‡_¨i wfwË‡Z Z¡iY mgq †jLwPÎ A¼b 

K‡i MvwowUi MwZi cÖK…wZ we‡kÐlY Ki| 4 
3|  `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 

4|   

1.5m 
 

h2 = 60cm 
 

D C 

B A

 
 

 
  ABCD wmwjÛv‡ii e¨vmva© 10cm Zi‡ji NbZ¡ 1000kgm3 

K. ej e„w×KiY bxwZwU wee„Z Ki| 1 
L. †ewo euv‡ai Dc‡ii Ask A‡c¶v wb‡Pi Ask PIov 

ivLv nq †Kb? 2 
M. B we›`y‡Z Zi‡ji Pvc wbY©q Ki| 3 
N. DÏxc‡K wbgw¾Z wmwjÛviwU IRb nviv‡e wK? 

MvwYwZKfv‡e e¨vL¨v Ki| 4 

5|  

 

F 
12cm 

Y 

X 

O P 

YP = 8cm 

 
K. cÖwZwe¤̂ Kv‡K e‡j? 1 
L. Av ª̀©Zv evo‡j k‡ãi †eM ev‡o †Kb? 2 
M. DÏxc‡K j¶¨e¯‘i weea©b wbY©q Ki| 3 
N. j¶¨e¯‘‡K †Kvb Ae¯’v‡b ¯’vcb Ki‡j GKBmv‡_ 

ev¯@e A_ev Aev¯@e we¤̂ MVb m¤¢e? iwk¥wPÎ Gu‡K 
we‡kÐlY Ki| 4 

6|  

 
Dfq †Mvj‡Ki e¨vm 10 cm 

K. Zwor‡¶Î Kv‡K e‡j? 1 
L. Kw¤•DUv‡ii gwbUi ª̀“Z gqjv nq †Kb? 2 
M. A I B e¯‘ `ywUi ga¨Kvi wµqvkxj e‡ji gvb KZ? 3 
N. DÏxc‡Ki KvP`Ê Øviv †Kvb †MvjK‡K AvwnZ Kiv 

m¤¢e? wPÎ Gu‡K we‡kÐlY Ki| 4 

7|  

 
K. In‡gi m–ÎwU wee„Z Ki| 1 
L. ZvcgvÎv evo‡j cwievnxi cwievnKZ¡ K‡g hvq †Kb? 2 
M. eZ©bxi A I B Gi g‡a¨ wefe cv_©K¨ wbY©q Ki| 3 
N. DÏxc‡Ki †ivaMy‡jv‡K evmvevwo‡Z e¨envi Dc‡hvMx 

hš¿cvwZ Øviv cÖwZ¯’vwcZ K‡i bKkv cÖYq‡bi 
gva¨‡g Gi Dc‡hvwMZv we‡kÐlY Ki| 4 

8|  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. ZvwoZ‡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

A B 

 30C 50C 

50cm 

KvP`Ê 
+ + + + + + + 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  GKwU úvBW K¨vwjcv‡m©i cÖavb †¯‹‡ji ¶z ª̀Zg 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  
 mgq (s) 0 5 10 15 20 25 30 35 

 †eM ms1 0 10 20 30 30 20 10 0 

 DÏxc‡Ki mviwY‡Z GKwU Mvwoi wewfbœ mg‡qi †eM †`Iqv 
n‡jv| 
K. ¯•›`b MwZ Kv‡K e‡j? 1 
L. miY e¯‘i MwZc‡_i Dci wbf©i K‡i bvÑ e¨vL¨v 

Ki| 2 
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M. MvwowUi 6ô †m‡K‡Û AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. DÏxc‡Ki Z‡_¨i wfwË‡Z Z¡iY mgq †jLwPÎ A¼b 

K‡i MvwowUi MwZi cÖK…wZ we‡kÐlY Ki| 4 
 [Aa¨vq-2 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h ch©vqe„Ë MwZm¤•bœ †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 H e¯‘i MwZ‡K ¯•›`b MwZ e‡j| 

i †Kv‡bv e¯‘i Avw` Ae¯’vb I †kl Ae¯’v‡bi ga¨eZ©x b–̈ bZg 
`–iZ¡ A_©vr mij‰iwLK –̀iZ¡ n‡jv miY| GwU e¯‘i Avw` Ae¯’vb 
†_‡K †kl Ae¯’v‡bi w`K eivei nq| eµ ev AuvKveuvKv c‡_ 
†Kv‡bv e¯‘ Kg ev †ewk MwZc_ AwZµg Ki‡j mi‡Yi gv‡b 
†Kv‡bv ZviZg¨ nq bv| d‡j mi‡Yi gvb AcwiewZ©Z _v‡K| 
myZivs miY e¯‘i MwZc‡_i Dci wbf©i K‡i bv| 

j  DÏxc‡Ki QK n‡Z cÖvß cÖ_g 10 s mg‡q Z¡iY,  

 a  = 
v  u

t   

  = 
20  0

10   

  = 2 ms2 

GLv‡b, 
Avw`‡eM, u = 0 ms1 

†kl †eM, v = 20 ms1 

mgq, t = 10 s 

GLb cÖ_g 6 s mg‡q AwZµvš@ –̀iZ¡, s6 = ut + 
1
2 at2 

 = 0  6 + 
1
2  2  (6)2 

 = 36 m 

Avevi cÖ_g 5s mg‡q AwZµvš@ –̀iZ¡, s5 = ut + 
1
2 at2 

 = 0  5 + 
1
2  2  (5)2 

 = 25 m 
 6ô †m‡K‡Û †gvU AwZµvš@ –̀iZ¡,  s = s6 – s5 
 = (36  25) m  
 = 11 m (Ans.) 

k Avgiv Rvwb, Z¡iY, a = 
v  u

t   

DÏxc‡Ki mviwY †_‡K cvB, 

 t = 0s †_‡K t = 5s ch©š@ Z¡iY, a = 
10  0
5  0  = 

10
5  = 2 ms2 

 t = 5s †_‡K t = 10s ch©š@ Z¡iY, a = 
20  10
10  5  = 

10
5  = 2 ms2 

 t = 10s †_‡K t = 15s ch©š@ Z¡iY, a = 
30  20
15  10 = 

10
5  = 2 ms2 

 t = 15s †_‡K t = 20s ch©š@ Z¡iY a = 
30  30
20  15 = 

0
5 = 0 ms2 

 t = 20s †_‡K t = 25s ch©š@ Z¡iY, a = 
20  30
25  20 = 

10
5  =  2 ms2 

 t = 25s †_‡K t = 30s ch©š@ Z¡iY, a = 
10  20
30  25 = 

10
5  = 2 ms2 

 t = 30s †_‡K t = 35s ch©š@ Z¡iY, a = 
0  10

35  30 = 
10

5  = 2 ms2 

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

5 10 15 20 25 30 35 

0.2

0.2 E F 

mgq (s) 

Z¡i
Y 

(m
s

2 ) 


 

 
wP‡Î AB As‡k cÖ_g 15s MvwowU 2 ms2 mgZ¡i‡Y hvq| CD 
As‡k t = 15s †_‡K t = 20s ch©š@ MvwowU Z¡iY 0 ms2| A_©vr GB 
As‡k MvwowU mg‡e‡M MwZkxj| EF As‡k t = 20 s †_‡K t = 35 s 
ch©š@ Mvwoi Z¡iY FYvÍK A_©vr MvwowU 2 ms2 mgg›`‡b MwZkxj|  

 cÖkœ  03  `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]  

3bs 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 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,  = ? 
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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  04     

1.5m 
 

h2 = 60cm 
 

D C 

B A

 
 

 
 ABCD wmwjÛv‡ii e¨vmva© 10cm Zi‡ji NbZ¡ 1000kgm3 

K. ej e„w×KiY bxwZwU wee„Z Ki| 1 
L. †ewo euv‡ai Dc‡ii Ask A‡c¶v wb‡Pi Ask PIov 

ivLv nq †Kb? 2 
M. B we›`y‡Z Zi‡ji Pvc wbY©q Ki| 3 
N. DÏxc‡K wbgw¾Z wmwjÛviwU IRb nviv‡e wK? 

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

4bs cÖ‡kœi DËi 

h Ave× Zij c`v‡_©i ¶z`ªZi As‡ki Dci wc÷b Øviv †Kv‡bv 
ej cÖ‡qvM K‡i Gi e„nËi wc÷‡b †mB e‡ji eûMyY †ewk ej 
cvIqvi bxwZB ej e„w×KiY bxwZ| 

i †h‡Kv‡bv euva ˆZwi Kivi mgq GKwU Xvj wbqš¿Y Kiv nq| Zv 
bv n‡j euva Zvi wbR¯̂ IR‡bi Kvi‡YB †f‡O †h‡Z cv‡i| G 
Kvi‡Y Dc‡ii †P‡q wb‡Pi Ask PIov nq| ZvQvov †ewo euva 
mvaviYZ cvwbi cÖevn‡K euvav †`Iqvi Rb¨ e¨envi Kiv nq| cvwb 
KZ…©K cÖ̀ Ë Pvc D”PZv e„w×i mv‡_ mv‡_ wbæZ‡j e„w× cvq| G 
Kvi‡Y †ewo euv‡ai wb‡Pi As‡k me‡P‡q †ewk Pvc c‡o| G †ewk 
Pvc wbqš¿‡Yi Rb¨ wb‡Pi Ask PIov Kiv nq hv‡Z cvwb KZ…©K 
cÖ̀ Ë ej K‡g hvq|  

 
h Xvj 

gh  

j  DÏxcK n‡Z,  
Zi‡ji DcwiZj n‡Z B we› ỳi D”PZv, h = (1.5  0.6) m = 0.9 m 
Zi‡ji NbZ¡,  = 1000 kg m3 

AwfKl©R Z¡iY, g = 9.8 ms2 

Zi‡ji Pvc, P = ?  
Avgiv Rvwb, B we›`y‡Z Zi‡ji Pvc P n‡j,  
 P = hg 
  = 0.9  1000  9.8  
  = 8820 pa (Ans.) 

k DÏxcK n‡Z cvB, 
wmwjÛv‡ii e¨vmva©, r = 10 cm = 0.1 m 
wmwjÛviwUi wb‡Pi Z‡ji †¶Îdj, A = r2 = 3.1416  (0.1)2 
 = 0.0314 m2  
wmwjÛv‡ii D”PZv, h = 1.5 m  40 cm  60 cm 
 = 1.5 m  0.4 m  0.6 m 
 = 0.5 m 
wmwjÛv‡ii AvqZb, V = Ah = 0.0314  0.5 = 0.0157 m3  
Zi‡ji NbZ¡,  = 1000 kgm3 

AwfKl©R Z¡iY, g = 9.8 ms2 

ÔMÕ n‡Z cvB, wmwjÛv‡ii wb‡Pi Z‡ji Dci Pvc,  
P2 = 8820 Pa  
GLb cvwbi Dcwic„ô n‡Z wmwjÛv‡ii Ic‡ii Z‡ji D”PZv,  
h1 = 40 cm = 0.4 m 
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 wmwjÛv‡ii Ic‡ii Z‡ji Pvc,  
P1 = h1g 
 = 0.4  1000  9.8  
 = 3920 Pa  
wb‡Pi Z‡j EaŸ©gyLx ej,  
F2 = P2A 
 = 8820  0.0314  
 = 276.948 N 
Avevi Ic‡ii Z‡j wbægyLx ej,  
F1 = P1A 
 = 3920  0.0314  
 = 123.09 N 
 EaŸ©gyLx jwä ej ev cÐeZv, FN = F2  F1 
   = 276.948  123.09 
   = 153.86 N 
GLb, wmwjÛv‡ii Øviv AcmvwiZ cvwbi IRb,  
 W = mg 
  = vg 
  = 0.0157  1000  9.8 
  = 153.86 N 
A_©vr FN = W 
GLv‡b EaŸ©gyLx ej ev cÐeZv ej k–b¨ bq| Avi cÐeZv ej †h‡nZz 
wmwjÛv‡ii IR‡bi wecixZ w`‡K wµqv K‡i ZvB wbgw¾Z 
wmwjÛviwU IRb nviv‡e| 

 

 cÖkœ  05   

F 12cm  

Y 

X 

O 
P 

YP = 8 cm  

 
K. cÖwZwe¤̂ Kv‡K e‡j? 1 
L. Av ª̀©Zv evo‡j k‡ãi †eM ev‡o †Kb? 2 
M. DÏxc‡K j¶¨e¯‘i weea©b wbY©q Ki| 3 
N. j¶¨e¯‘‡K †Kvb Ae¯’v‡b ¯’vcb Ki‡j GKBmv‡_ 

ev¯@e A_ev Aev¯@e we¤̂ MVb m¤¢e? iwk¥wPÎ Gu‡K 
we‡kÐlY Ki| 4 

 [Aa¨vq-8 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

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

i evqyi Av ª̀©Zv e„w× †c‡j k‡ãi †eM e„w× cvq| GRb¨ ï®‹ 
evqyi †P‡q †fRv evqy‡Z k‡ãi †eM †ewk| Av`ª© evqyi NbZ¡ ï®‹ 
evqyi Nb‡Z¡i Zzjbvq Kg e‡j Giƒc N‡U| 

j  Avgiv Rvwb,   
`c©‡Yi †dvKvm –̀iZ¡, 

 = 
r
2 = 

12
2  = 6 cm 

Avevi, Avgiv Rvwb, 

 1
u + 

1
v = 

1
f  

ev, 1
v = 

1
f  

1
u  

GLv‡b, 
eµZvi e¨vmva©, OP = r = 12 cm 
`c©Y n‡Z e¯‘i `–iZ¡, u = YP = 8 cm 
`c©Y n‡Z cÖwZwe‡¤̂i `–iZ¡ = v  
weea©b = m 

ev, 1
v = 

1
6  

1
8  

ev, 1
v = 

4  3
24   

ev, v = 
24
1   

 v = 24 

XY Gi weea©b, m = | |vu   

   = | |24
8   

   = 3 (Ans.) 

k `ÊwU `c©‡Yi F we›`y Z_v cÖavb †dvKv‡m ¯’vcb Kiv n‡j †h 
we¤̂ MwVZ n‡e Zv wb‡P iwk¥wPÎ A¼bmn †`Lv‡bv n‡jv| 

 
awi, MM GKwU AeZj `c©Y, P `c©‡Yi †gi“, F cÖavb †dvKvm 
Ges C eµZvi †K›`ª| `c©‡Yi cÖavb A¶ PC Gi Ici OA GKwU 
j¶¨e¯‘ j¤̂fv‡e Aew¯’Z| O n‡Z GKwU iwk¥ ON cÖavb A‡¶i 
mgvš@iv‡j `c©‡Yi N we› ỳ‡Z AvcwZZ n‡q cÖavb †dvKv‡mi ga¨ 
w`‡q NI c‡_ cÖwZdwjZ nq|  
O n‡Z Aci GKwU iwk¥ OM eµZvi e¨vmva© eivei AvcwZZ n‡q 
GKB c‡_ wd‡i hvq| cÖwZdwjZ GB iwk¥ `ywU `c©‡Yi mvg‡b 
Amx‡g †Kv‡bv we› ỳ‡Z A_ev †cQb w`‡K ewa©Z Ki‡j Amxg †_‡K 
Avm‡Q e‡j g‡b nq| 
cÖwZwe‡¤̂i cÖK…wZ : ev¯@e I D‡ëv A_ev Aev¯@e I †mvRv| 

 cÖkœ  06  
 

 
Dfq †Mvj‡Ki e¨vm 10 cm 

K. Zwor‡¶Î Kv‡K e‡j? 1 
L. Kw¤•DUv‡ii gwbUi ª̀“Z gqjv nq †Kb? 2 

A B 

 30C 50C 

50cm 

KvP `Ê 
+ + + + + + + 
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M. A I B e¯‘ `ywUi ga¨Kvi wµqvkxj e‡ji gvb KZ? 3 
N. DÏxc‡Ki KvP`Ê Øviv †Kvb †MvjK‡K AvwnZ Kiv 

m¤¢e? wPÎ Gu‡K we‡kÐlY Ki| 4 
[Aa¨vq-10 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h GKwU AvwnZ e¯‘i Pviw`‡K †h AÂje¨vcx Zvi cÖfve eRvq 
_v‡K Zv‡K H e¯‘i Zwor‡¶Î e‡j| 

i e¨env‡ii mgq †Uwjwfk‡bi c ©̀v I Kw¤•DUvi gwbUi w¯’i 
Zwo‡Z AvwnZ nq| GB AvavbMy‡jv AbvwnZ KYv †hgb ay‡jv-evwj 
cÖf…wZ‡K AvKl©Y K‡i| d‡j GMy‡jv ZvovZvwo gqjv n‡q hvq| 

j GLv‡b, 
Dfq †Mvj‡Ki e¨vm = 10 cm 
Dfq †Mvj‡Ki e¨vmva© = 5 cm  
 = 0.05 m 
GLb, A I B Gi †K‡›`ªi 
ga¨eZx© `–iZ¡, 
r = A †Mvj‡Ki e¨vmva© + A c„ô 
†_‡K B Gi c„‡ôi `–iZ¡ + B 
†Mvj‡Ki e¨vmva© 
 r = 0.05 + 0.5 + 0.05  
 = 0.6 m 

GLv‡b, 
A †Mvj‡Ki PvR©, qA = 30 C 
B †Mvj‡Ki PvR©, qB = 50 C 
A Ges B PvwR©Z †MvjKØ‡qi 
c„‡ôi ga¨eZx© `–iZ¡, d = 50 cm 
  = 0.5 m  
Avgiv Rvwb, Kzj‡¤̂i aª“eK,  
k = 9  109 Nm2C2 

A I B †MvjKØ‡qi g‡a¨ wµqvkxj
ej, F = ? 
 

GLb A I B †MvjKØq‡K we›`y Avavb wPš@v Ki‡j G‡`i ga¨eZx© 
AvKl©Y ev weKl©Y ej,  

F = k 
qA qB

r2  = 9  109  
( 30)  (50)

(0.6)2   

 F =  3.75  1013 N (Ans.) 

k DÏxc‡Ki KvP`Ê Øviv  30 C Pv‡R©i A †MvjK‡K abvÍK I 
FYvÍK Pv‡R© AvwnZ Kiv m¤¢e| wKš‘ 50 C Pv‡R©i B †MvjK‡K 
kyay abvÍK Pv‡R© PvwR©Z Kiv hvq| KvP`Ê Øviv A †MvjK‡K ¯•k© 
Kiv n‡j G‡`i g‡a¨ Avav‡bi cÖevn n‡e hZ¶Y bv G‡`i wefe 
mgvb nq| G‡¶‡Î Ggb n‡Z cv‡i †h,  

 
(i) A †MvjK †_‡K wKQy e KvP`‡Ê wM‡qB wefe mgvb n‡jv| 
G‡¶‡Î A †MvjKwU FYvÍK Pv‡R© PvwR©Z n‡e| 
(ii) Avevi, A †MvjK †_‡K me e KvP`‡Ê wM‡q wefe mgvb 
n‡jv| ZLb A †MvjKwU abvÍK Pv‡R© PvwR©Z n‡e|  
KvP`Ê Øviv 50C Pv‡R©i B †MvjK‡K AvwnZ Kivi †¶‡Î,  

 

++++++++++++++ 

+50 C 

Y 
KvP`Ê 

 

(i) Av‡ek cÖwµqvq : G‡¶‡Î KvP`‡Êi + PvR© B `‡Ê e †K a‡i 
ivL‡e|  
ZLb B †MvjK‡K f‚ms‡hvM w`‡j B †Mvj‡K abvÍK Avavb AviI 
evo‡e| wKš‘ B †MvjK‡K abvÍK PvR©B _vK‡e|  

 

++++++++++++++ 

+50 C 

Y 
KvP`Ê 

 
 (ii) ¯•k© Kwi‡q : KvP`Ê Øviv B †MvjK‡K ¯•k© Ki‡j G‡`i 
g‡a¨ Avav‡bi cÖevn n‡e hZ¶Y bv Df‡qi wefe mgvb nq| 
G‡¶‡ÎI B abvÍK Pv‡R© PvwR©Z _vK‡e|  
myZivs ejv hvq, DÏxc‡Ki KvP`Ê Øviv Dfq †MvjK‡K AvwnZ 
Kiv m¤¢e| 

 

 cÖkœ  07  

 
K. In‡gi m–ÎwU wee„Z Ki| 1 
L. ZvcgvÎv evo‡j cwievnxi cwievnKZ¡ K‡g hvq †Kb? 2 
M. eZ©bxi A I B Gi g‡a¨ wefe cv_©K¨ wbY©q Ki| 3 
N. DÏxc‡Ki †ivaMy‡jv‡K evmvevwo‡Z e¨envi Dc‡hvMx 

hš¿cvwZ Øviv cÖwZ¯’vwcZ K‡i bKkv cÖYq‡bi 
gva¨‡g Gi Dc‡hvwMZv we‡kÐlY Ki| 4 

 [Aa¨vq-11 Gi Av‡jv‡K] 
7bs cÖ‡kœi DËi 

h ZvcgvÎv w¯’i _vK‡j †Kv‡bv cwievnxi ga¨ w`‡q †h 
ZworcÖevn P‡j Zv H cwievnxi `yB cÖv‡š@i wefe cv_©‡K¨i 
mgvbycvwZK| 

i ZvcgvÎv e„w× Ki‡j cwievn‡Ki gy³ B‡jKUªbMy‡jv D‡ËwRZ 
nq| d‡j G‡`i MwZkw³ e„w× cvq Ges cwievnxi ga¨ w`‡q Pjvi 
mgq AYy-cigvYyMy‡jvi mv‡_ msN‡l© wjß nq| G‡Z cÖevn Pjvi 
c‡_ evavi m„wó K‡i| G mgq cwievnx c`v‡_©i †iva †e‡o hvq| 
wbw ©̀ó AvKvi I Dcv`v‡bi cwievnxi †iva evo‡j Av‡cw¶K †ivaI 
e„w× cvq| Avevi Av‡cw¶K †iv‡ai wecixZ ivwk n‡jv cwievnKZ¡| 
ZvB ZvcgvÎv e„w× Ki‡j cwievnxi cwievnKZ¡ K‡g hvq| 

j  eZ©bx‡Z 2, 4 I 6 Gi †iva 3wU †kÖwY‡Z hy³| 
 eZ©bxi Zzj¨‡iva, RS = 2 + 4 + 6 
  = 12  

 eZ©bxi ga¨ w`‡q cÖevwnZ we`ÿ r, I = 
V
R  

  = 
6
12   [V = 6 V] 

  = 0.5 A  
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 A I B we›`yi wefe cv_©K¨,  
VAB  = IR1 
 = 0.5  2  
 = 1V (Ans.) 

k DÏxc‡Ki eZ©bxi DwjÐwLZ †ivaMy‡jv m¤̂wjZ DcKiY e¨envi 
K‡i GKwU K‡¶i eZ©bxi wPÎ wb‡P A¼b Kiv n‡jv : 

 
wPÎ : evwoi GKwU K‡¶ e¨envi Dc‡hvMx eZ©bx 

Avgv‡`i evwo‡Z ˆe`ÿ wZK DcKiYmg–‡ni †ivaMy‡jv‡K mgvš@ivj 
mgev‡q ms‡hvM †`Iqv nq| G ms‡hv‡Mi d‡j cÖwZwU ˆe`ÿ wZK 
DcKiY GKB gv‡bi wefe mieivn †c‡q _v‡K| wKš‘ Pvwn`v 
†gvZv‡eK ˆe`ÿ wZK DcKiYmg–‡ni Zwor cÖevn wfbœ gv‡bi nq| 
Avevi Avjv`vfv‡e cÖwZwU DcKi‡Yi myBP _vKvi Kvi‡Y 
myweavg‡Zv Pvjy ev eÜ Kiv hvq| G eZ©bx‡Z hy³ Avjv`v 
DcKi‡Y wef‡ei gv‡bi n«vm-e„w× N‡U bv| d‡j DcKiYmg–n 
ˆe`ÿ wZK ỳN©Ubv †_‡K i¶v †c‡q A¶Z _v‡K| GQvov myB‡Pi 
Avjv`v e¨env‡i we ỳ̈ ‡Zi AcPq e‡Ü f‚wgKv iv‡L| myZivs 
evwo‡Z ˆe`ÿ wZK ms‡hv‡Mi Rb¨ mgvš@ivj mgevq Dc‡hvMx| 

 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. ZvwoZPŠ¤̂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 ZvwoZ‡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|  



c`v_©weÁvb     1431 

w`bvRcyi †evW©-2024 
 c`v_©weÁvb (eûwbe©vPwb Afx¶v)     1  3  6  welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. KZwU f¨vKzqvg wUDe e¨envi K‡i ENIAC bv‡g cÖ_g Kw¤•DUvi ˆZwi Kiv nq? 
 K 1600 L 1700 M 1800 N 1900 
 100gm f‡ii eid‡K Zvc cÖ‡qvM Kiv n‡jv : 

 
 ei‡di Av‡cw¶K Zvc 2100 Jkg–1KÑ1 
 Dc‡ivwjÐwLZ DÏxc‡Ki Av‡jv‡K 2 I 3 bs  cÖ‡kœi DËi `vI : 
2. ei‡di ZvcgvÎv 0C G DbœxZ n‡Z KZ Zv‡ci cÖ‡qvRb? 
 K 420 J–1kg–1 KÑ1 L 4200 Jkg–1 KÑ1 
 M 420000 Jkg–1 KÑ1 N 33400 Jkg–1 KÑ1 
3. c`v‡_©i AYymg–‡niÑ 
 i. CD As‡ki MwZkw³ me‡P‡q Kg ii. BC As‡k wefekw³ e„w× cv‡”Q 
 iii. AB As‡k MwZkw³ ZvcgvÎvi mgvbycvwZK 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
4. wb‡P Zi‡ji Pvc ebvg MfxiZvi †jLwPÎ †`Iqv n‡jv : 

 
 GKwU e¯‘, L †Kvb Zi‡j me‡P‡q †ewk cÐeZv Abyfe Ki‡e? 
 K A L B M C N D 
5. wb‡Pi †Kvb m¤•K©wU mwVK? 

 K g = 42 
T2

L  L L = 4 
g
T2 M T = 2 

g
L N g = 42 

L
T2 

6. wb‡Pi †KvbwUi †dvKvm –̀iZ¡ Amxg? 

K  
  

L 
 

 
M 

 
N  

 
7. wb‡Pi †KvbwU‡Z Av‡jv co‡j eY©vwj‡Z cwiYZ nq? 
 K Avqbv  L wcÖRg M wiqvi wfD wgii  N mvBW wfD wgii 
8. m–h©MÖn‡Yi fwel¨ØvYx K‡iwQ‡jb †K? 
 K †W‡gvwµUvm L †_wjm M wc_v‡Mvivm N Avwi¯@vivKm 
9. 2mm wcP wewkó ¯Œz-M‡Ri b–̈ bv¼ 0.002 cm n‡j, e„ËvKvi 

†¯‹‡ji fvMmsL¨v KZ? 
 K 103 L 102 M 10–2 N 10–3 
10. wb‡Pi †Kvb c`v‡_©i cwievwnZv me©vwaK? 
 K evZvm L MÖvdvBU M Zvgv N i“cv 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 11 I 12 bs cÖ‡kœi DËi `vI : 
 GKwU MvQ‡K  j¶¨ K‡i ỳwU GKB f‡ii ey‡jU Qyov n‡jv : 

ey‡jU Avw`‡eM (ms–1) ey‡j‡Ui miY (mm) 
P x 40.5 
Q 200 50 

11. Q Gi g›`b KZ? 
 K 4  105 ms–2  L 4  102 ms–2  M – 4  102 ms–2 N – 4  105 ms–2 
12. ey‡j‡Ui †¶‡ÎÑ 
 i. x Gi gvb 180ms–1  ii. P I Q GKB cwigvY evavi m¤§yLxb n‡e 
 iii. P I Q GKB mg‡q _vg‡e 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 

13. wb‡Pi †KvbwUi we‡kl †PŠ¤̂K ag© Av‡Q? 
 K A¨vjywgwbqvg L †Kvevë M Zvgv N †jW 
14.  

 
 (i) I (ii) bs Zi‡½i K¤•v‡¼i AbycvZ wb‡Pi †KvbwU? 
 K 1 t 2 L 2 t 3 M 3 t 2 N 3 t 4 
15. w¯’i Ae¯’vb †_‡K webv evavq coš@ e¯‘i wbw`©ó mg‡q cÖvß †eMÑ 
 K –̀i‡Z¡i mgvbycvwZK  L mg‡qi mgvbycvwZK 
 M –̀i‡Z¡i e‡M©i mgvbycvwZK N mg‡qi e‡M©i mgvbycvwZK 
16. e‡ji †¶‡ÎÑ 
 i. gnvKl© ej Zwor †PŠ¤̂K e‡ji Zzjbvq A‡bK ỳe©j 
 ii. gnvKl© ej ỳe©j wbDwK¬q ej A‡c¶v ỳe©j 
 iii. Zwor †PŠ¤^K ej mej wbDwK¬q ej A‡c¶v kw³kvjx 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L ii I iii M i I iii N i, ii I iii 
17. wMUv‡ii Zv‡ii MwZ †Kvb ai‡bi MwZ? 
 K ¯•›`b L ch©vqe„Ë M Pjb N N–Y©b 
18. G·-†i MÖn‡Yi mgq †ivMxi e¨eüZ G‡cÖv‡b wb‡Pi †Kvb c`v_©wU AveiY _v‡K? 
 K M¨vwjqvg L K¨vWwgqvg M Kve©b N wmmv 
19. cÖK…wZ‡Z BD‡iwbqv‡gi cwigvY KZ? 
 K 0.3% L 0.5% M 0.7% N 0.9% 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 20 I 21 bs cÖ‡kœi DËi `vI : 
 2 kg f‡ii GKwU e¯‘ Q Gi Dci cÖhy³ ej ebvg mg‡qi †jLwPÎ :  

 
20. DÏxc‡Ki †jLwP‡Îi Xvj Gi GKK wb‡Pi †KvbwU? 
 K kg ms–1 L kg ms–2 M kgÑ1mÑ1s–2 N kg ms–3 
21. Q Gi †¶‡Î  
 i. A we› ỳ‡Z m‡e©v”P MwZkw³ AR©b K‡i 
 ii. OA Ges AB As‡ki fi‡e‡Mi cwieZ©b mgvb 
 iii. OA Ges AB As‡k Amg Z¡iY wµqvkxj 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
22. ev ỳo cÖvq KZ K¤•‡¼i kã ˆZwi Ki‡Z cv‡i? 
 K 100 Hz L 200 Hz M 100 KHz N 200 KHz 
23. 50C Gi GKwU Avavb †_‡K 60cm `–ieZ©x †Kv‡bv we›`y‡Z B‡jKwUªK wdì KZ? 
 K 1.25  1010NC–1 L 1.25  1012NC–1 M 2.25  1010NC–1 N 2.25  1012NC–1 
24. Kzj‡¤̂i m–‡Îi mv‡_ wb‡Pi †Kvb m–‡Îi wgj i‡q‡Q? 
 K A¨vw¤•qv‡ii m–Î L d¨viv‡Wi m–Î 
 M gnvKl© m–Î N AvwK©wgwW‡mi m–Î 
25. GKwU UªvÝdg©v‡ii Z_¨ wbæi–c : 

gyL¨ KzÊjxi 
cü vP msL¨v 

†MŠY KzÊjxi 
cü vP msL¨v 

gyL¨ KzÊjx‡Z 
cÖhy³ †fvë 

†MŠY KzÊjx‡Z 
cÖhy³ †fvë 

50 500 6V Q 
 Q Gi gvb KZ? 
 K 50V L 60V M 100V N 120V 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    
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w`bvRcyi †evW©-2024 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)     1  3  6  welq †KvW  
mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM ẁ ‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 
1| 

 
 GKwU MwZkxj e¯‘i †eM ebvg mgq †jLwPÎ †`Lvb n‡jv| 

K. miY Kv‡K e‡j? 1 
L. gm„Y iv¯@vq †eªK Ki‡j Pjš@ Mvwoi PvKv wcQwj‡q 

hvq †Kb? 2 
M. e¯‘i 6 †m‡K‡Û AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. DÏxc‡Ki †jLwPÎ †_‡K Z¡iY-mgq †jLwPÎ A¼b 

K‡i e¯‘i MwZi cÖK…wZ we‡kÐlY Ki| 4 

2|  mgf‡ii ỳwU Mvwo ci¯•i †_‡K 200 m –̀i †_‡K 15 ms1 I 
20 ms1 †e‡M AMÖmi n‡q GKwU wbw ©̀ó mgq c‡i Mvwo ỳwUi 
g‡a¨ msNl© n‡jv| 
K. Nl©Y Kv‡K e‡j? 1 
L. GKwU wµ‡KU ej‡K e¨vU Øviv AvNvZ Ki‡j A‡bK 

mgq Q°vq cwiYZ nq †Kb? 2 
M. KZ mgq ci Zv‡`i g‡a¨ msNl© n‡jv? 3 
N. msN‡l©i c–‡e© I c‡i Mvwo ỳwUi †gvU kw³i †Kv‡bv 

cwieZ©b n‡e wK bv? MvwYwZKfv‡e e¨vL¨v `vI| 4 

3|  

 
 A e¯‘‡K †h mg‡q co‡Z †`Iqv n‡jv wVK GKB mgq B 

e¯‘‡K Lvov Dc‡ii w`‡K wb‡¶c Kiv n‡jv| †Kv‡bv GK 
mgq Zviv ci¯•i‡K AwZµg K‡i| 
K. Zvr¶wYK ª̀“wZ Kv‡K e‡j? 1 
L. fvOv iv¯@vi †P‡q wcPXvjv c‡_ Mvwo Pvjv‡bv †ewk 

myweavÑ e¨vL¨v Ki| 2 
M. Aa© D”PZvq A e¯‘i †eM wbY©q Ki| 3 
N. ci¯•i‡K AwZµ‡gi mgq A I B e¯‘i kw³ mgvb 

n‡e wK bvÑ we‡kÐlY Ki| 4 

4|  20C ZvcgvÎvi 100g wUb‡K 1680J Zvc †`Iqvq Gi 
ZvcgvÎv 100C n‡jv| wU‡bi Mjbv¼ 232C Ges Mj‡bi 
Av‡cw¶K myßZvc  58800 J/kg. 
K. AvqZb cÖmviY mnM Kv‡K e‡j? 1 
L. Kvco kyKv‡bvi mgq Kvco‡K h_vm¤¢e Qwo‡q 

†`Iqv nq †Kb? 2 
M. wU‡bi Av‡cw¶K Zvc wbY©q Ki| 3 
N. DÏxc‡Ki wU‡bi ZvcgvÎv 20C _vKv Ae¯’vq 

µgvMZ 10.4 kJ Zvc cÖ‡qvM K‡i G‡K Mjv‡bv m¤¢e 
wK bvÑ we‡kÐlY Ki| 4 

5|  myikjvKv †_‡K m„ó k‡ãi X I Y gva¨‡g Zi½‰`N©̈  
h_vµ‡g 0.634 m I 2.871 m Ges K¤•v¼ 520 Hz. 
K. k‡ãi ZxeªZv Kv‡K e‡j? 1 
L. k‡ãi †eM gva¨‡gi Nb‡Z¡i Dci wbf©ikxj †Kb? 

e¨vL¨v Ki| 2 
M. Zi‡½i ch©vqKvj wbY©q Ki| 3 
N. X I Y †Kvb ai‡bi gva¨gÑ MvwYwZKfv‡e e¨vL¨v Ki| 4 

6|  P e¨w³ GKw`b eo c ©̀vq dzUej †Ljv †`L‡Z wM‡q †LjvwU 
A¯•ó †`‡L| †m Wv³v‡ii kiYvcbœ n‡j Wv³vi Zv‡K 50 
cm †dvKvm `–i‡Z¡i Pkgv e¨env‡ii civgk© w`‡jb| 
K. Av‡jvi cÖwZmiY Kv‡K e‡j? 1 
L. Av‡jvi cÖwZmi‡Yi †¶‡Î cÖwZmwiZ iwk¥ †eu‡K hvq †Kb? 2 
M. †jÝwUi ¶gZv wbY©q Ki| 3 
N. PkgvwU Kxfv‡e P e¨w³i †Pv‡Li Î“wU –̀ixKi‡Y 

mnvqK n‡eÑ iwk¥wPÎ A¼bmn e¨vL¨v Ki| 4 

7| 

 
K. In‡gi m–ÎwU wee„Z Ki| 1 
L. wdjv‡g‡›Ui evj¦My‡jvi cÖPjb ax‡i ax‡i K‡g hvq †Kb? 2 
M. eZ©bxi †gvU †iva wbY©q Ki| 3 
N. AC I DE As‡ki wefe cv_©K¨ mgvb n‡e wK bvÑ 

MvwYwZKfv‡e e¨vL¨v Ki| 4 
8| 

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

e¨vL¨v Ki| 4
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  

 
 GKwU MwZkxj e¯‘i †eM ebvg mgq †jLwPÎ †`Lvb n‡jv| 

K. miY Kv‡K e‡j?  1 
L. gm„Y iv¯@vq †eªK Ki‡j Pjš@ Mvwoi PvKv wcQwj‡q 

hvq †Kb? 2 
M. e¯‘i 6 †m‡K‡Û AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. DÏxc‡Ki †jLwPÎ †_‡K Z¡iY-mgq †jLwPÎ A¼b 

K‡i e¯‘i MwZi cÖK…wZ we‡kÐlY Ki| 4 
 [Aa¨vq-2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 
h wbw ©̀ó w`‡K †Kv‡bv e¯‘i Ae¯’v‡bi cwieZ©b‡K miY e‡j|  

i Mvwoi MwZi Dci iv¯@vi gm„YZvi cÖfve j¶Yxq| 
D`vniY¯̂iƒc : Agm„Y iv¯@vq PjvKvjxb Ae¯’vq Mvwoi PvKvi 
Luv‡Ri mv‡_ iv¯@vi Ge‡ov †_e‡ov As‡ki ms¯•k© N‡U| d‡j, 
Nl©Yej wµqvkxj nq| G‡Z, iv¯@vq Mvwo mn‡R Pj‡Z cv‡i Ges 
†eªK Pvcvi Øviv mn‡R Mvwo _vgv‡bv hvq| Z‡e, iv¯@v gm„Y n‡j, 
Mvwoi PvKvi Luv‡Ri mv‡_ iv¯@vi ms¯•k© mwVKiƒ‡c N‡U bv| ZvB 
gm„b iv¯@vq †eªK Ki‡j Pjš@ Mvwoi PvKv wcQwj‡q hvq| 

j DÏxcK n‡Z, 
e¯‘i Avw`‡eM, u = 8ms1 
e¯‘i †kl‡eM, v = 32ms1 
mgq, t = 6 sec 
AwZµvš@ –̀iZ¡, S = ? 
Avgiv Rvwb, 

 s = ( )u + v
2   t 

  = ( )8 + 32
2   6 

  = ( )40
2   6 = 120 m. 

AZGe e¯‘i 6 sec G AwZµvš@ –̀iZ¡ 120 m. (Ans.) 

k 1g 8 sec G e¯‘i Z¡iY, 

a1 = 
v  u

t  

 = 
40  8

8  

 = 
32
8  

 = 4 ms2 

GLv‡b, 
Avw`‡eM, u = 8 ms1 
†kl‡eM, v = 40 ms1 

mgq, t = 8 sec 

cieZ©x 14  8 = 6 sec e¯‘wU mg‡e‡M P‡j 
 a2 = 0 ms2 
Avevi cieZ©x (18  14) = 4 sec G e¯‘wU g›`‡b P‡j| AZGe G 
As‡k e¯‘i Z¡iY, 

a3 = 
v  u

t  

 = 
32  40

4  

 = 
 8
4  

 =  2 ms2 

GLv‡b, 
Avw`‡eM, u = 40 ms1 
†kl‡eM, v = 32 ms1 

mgq, t = 4 s 

e¯‘wUi Z¡iY-mgq †jLwPÎ wbæiƒc : 

 
†jLwPÎ n‡Z †`Lv hvq, e¯‘wU hvÎv kyi“i mgq †_‡K 8 sec mgq 
ch©š@ 4 ms2 eivei mgq A‡¶i mgvš@ivj mij‡iLv n‡e| 8s 
†_‡K 14s mgq ch©š@ A¶Mvgx mij‡iLv n‡e| Avevi 14 s †_‡K 
18s mgq ch©š@  2 ms2 eivei mgq A‡¶i mgvš@ivj mij‡iLv n‡e| 

 cÖkœ  02  mgf‡ii ỳwU Mvwo ci¯•i †_‡K 200 m –̀i †_‡K 15 
ms1 I 20 ms1 †e‡M AMÖmi n‡q GKwU wbw ©̀ó mgq c‡i Mvwo 
`ywUi g‡a¨ msNl© n‡jv| 

K. Nl©Y Kv‡K e‡j? 1 
L. GKwU wµ‡KU ej‡K e¨vU Øviv AvNvZ Ki‡j A‡bK 

mgq Q°vq cwiYZ nq †Kb? 2 
M. KZ mgq ci Zv‡`i g‡a¨ msNl© n‡jv? 3 
N. msN‡l©i c–‡e© I c‡i Mvwo ỳwUi †gvU kw³i †Kv‡bv 

cwieZ©b n‡e wK bv? MvwYwZKfv‡e e¨vL¨v `vI| 4  
[Aa¨vq-2 I 4 Gi mgš̂‡q] 
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2bs cÖ‡kœi DËi 

h `yBwU e¯‘i cÖZ¨¶ ms¯•k© QvovB †h ej wµqv K‡i Zv‡K 
A¯•k© ej e‡j| 

i †evjvi hLb ej K‡i ZLb ejwU e¨vUmg¨v‡bi wbKU †cuŠQv‡bvi 
mgq e‡ji GKwU MwZ RoZv _v‡K| e¨vUmg¨vb hLb e¨vU Øviv 
e‡j AvNvZ K‡i ZLb Lye Aí mg‡qi Rb¨ A‡bK eo gv‡bi ej 
ejwUi Dci wµqv K‡i| GB ej‡K NvZ ej e‡j| NvZ e‡ji Rb¨ 
e‡ji MwZ RoZvi cwieZ©b n‡Z cv‡i| KL‡bv KL‡bv ejwU Q°vq 
I cwiYZ n‡Z cv‡i| 

j DÏxcK n‡Z, 
1g Mvwoi Avw`‡eM, u1 = 15 ms1 
2q Ó Ó u2 = 20 ms1 
Mvwo `ywUi ga¨eZ©x –̀iZ¡, S = 200 m 

awi, 1g MvwowU x –̀iZ¡ AwZµg K‡i| Zvn‡j wØZxq MvwowU 
(200  x) `–iZ¡ AwZµg Ki‡e| 
1g Mvwoi †¶‡Î, 
 x = u1t 
 = 15  t 
Avevi 2q Mvwoi †¶‡Î, 
 (200  x) = u2t 
ev, 200  15t = 20t 

ev, 35t = 200 

ev, t = 
200
35  

 t = 5.714 sec 
myZivs Mvwo `ywU 5.714 sec ci msN‡l© wjß n‡e| 

k msN‡l©i c–‡e© MwZkw³, 

E1 = 
1
2 m1u1

2 + 
1
2 m2 u2

2 

 = 
1
2 m (u1

2 + u2
2) 

 = 
1
2 m { }(15)2 + (20)2  

 = 
1
2 m (225 + 400) 

 = 312.5 m 

GLv‡b, 
awi e¯‘ ỳwUi fi, m1 = m2 = m kg 

1g e¯‘i Avw`‡eM, u1 = 15 ms 1 
2q e¯‘i Avw`‡eM, u2 = 20 ms 1 

msN‡l©i ci e¯‘Ø‡qi †eM h_vµ‡g, 
v1 I v2 awi 

GLb, msN‡l©i c‡i 1g Mvwoi †eM, 

 v1 = 
u1 (m1  m2) + 2m2u2

m1 + m2
 

ev, v1 = 
u1 (m  m) + 2m u2

2m   

ev, v1 = 
2m u2

2m  

ev, v1 = u2 

 v1 = 20 ms1 

Avevi msN‡l©i c‡i 2q Mvwoi †eM, 

 v2 = 
u2 (m2  m1) + 2m1u1

2m  

ev, v2 = 
u2 (m  m) + 2m u1

2m   

ev, v2 = 
2m u1

2m  

ev, v2 = u1 
 v2 = 15 ms1 
myZivs msN‡l©i c‡i MwZkw³, 

E2 = 
1
2 m1v1

2 + 
1
2 m2 v2

2 

 = 
1
2 m (v1

2 + v2
2) 

 = 
1
2 m { }(20)2 + (15)2  

 = 
1
2 m (400 + 225) 

 = 312.5 J 
 E1 = E2 

myZivs msN‡l©i c–‡e© I c‡i Mvwo ỳwUi †gvU MwZkw³i †Kv‡bv 
cwieZ©b n‡e bv| 

 

 cÖkœ  03  

 
A e¯‘‡K †h mg‡q co‡Z †`Iqv n‡jv wVK GKB mgq B e¯‘‡K 
Lvov Dc‡ii w`‡K wb‡¶c Kiv n‡jv| †Kv‡bv GK mgq Zviv 
ci¯•i‡K AwZµg K‡i| 

K. Zvr¶wYK ª̀“wZ Kv‡K e‡j? 1 
L. fvOv iv¯@vi †P‡q wcPXvjv c‡_ Mvwo Pvjv‡bv †ewk 

myweavÑ e¨vL¨v Ki| 2 
M. Aa© D”PZvq A e¯‘i †eM wbY©q Ki| 3 
N. ci¯•i‡K AwZµ‡gi mgq A I B e¯‘i kw³ mgvb 

n‡e wK bvÑ we‡kÐlY Ki| 4 

 [Aa¨vq-2 I 4 Gi mgš̂‡q] 
3bs cÖ‡kœi DËi 

h AwZ Aí mgq e¨eav‡b †Kv‡bv e¯‘i AwZµvš@ –̀iZ¡ I mgq 
e¨eav‡bi AbycvZ‡K H gyn–Z©Kv‡j e¯‘wUi Zvr¶wYK ª̀“wZ e‡j|  

i fvOv iv¯@vi †P‡q wcP Xvjv iv¯@vq Mvwo Pvjv‡bv †ewk 
myweavRbK| fvOv iv¯@vq iv¯@vi g‡a¨ A‡bK DuPz-wbPz LuvR _v‡K, 
d‡j Mvwoi PvKv I iv¯@vi ga¨eZ©x Nl©Y ej †hgb †e‡o hvq 
†Zgwbfv‡e Mvwoi MwZI A‡bK K‡g _v‡K| Aciw`‡K wcP Xvjv 
iv¯@vq Nl©Y _vK‡jI A‡bK Kg| KviY wcP Xvjv iv¯@vq †Kv‡bv 
DuPz-wbPz LuvR _v‡K bv| d‡j Mvwo Pvjv‡bv mnR nq|  
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j  

Avgiv Rvwb,  
 v2 = u2 + 2 gh 
ev, v2 = 0 + 2 gh 

ev, v2 = 2  98  60 

ev, v = 1176 

 v = 34.292 ms1 

DÏxcK n‡Z, 

e¯‘i D”PZv, h = 
1
2  120 m = 60 m 

Avw`‡eM, u = 0 ms1 
AwfKl©R Z¡iY, g = 9.8 ms2 

AZGe Aa© D”PZvq A e¯‘i †eM 34.292 ms1| 

k awi, e¯‘Øq f‚wg n‡Z x wgUvi D”PZvq ci¯•i‡K AwZµg 
Ki‡e| 
A e¯‘i †¶‡Î, 

 h  x = ut + 
1
2 gt2 

ev, x = h  0 + 
1
2 gt2 

 x = h  
1
2 gt2 ..................... (i) 

B e¯‘i †¶‡Î, 

 x = ut  
1
2 gt2 .................. (ii)  

(i) I (ii) bs n‡Z, 

 ut  
1
2 gt2 = h  

1
2 gt2 

ev, ut = h 

ev, t = 
h
u = 

120
30  = 4 sec  

 (i) bs mgxKiY n‡Z, 

x = h  
1
2 gt2 

 = 120  
1
2  9.8  (4)2 

 = 41.6 m 
2 wgUvi D”PZvq A e¯‘i †gvU kw³, 

E1 = mAgx + 
1
2 mAv2

A 

 = mAgx + 
1
2 mA (u2

A + 2gx) 

 = mAgx + 
1
2 mA  /2gx 

 = mAgx + mAgx 
 = mAg (x + x) 
 = 0.2  9.8 (41.6 + 78.4) 
 = 235.2 J 

GLv‡b, 
A e¯‘i Avw`‡eM, uA = 0 ms 1 

B e¯‘i Avw`‡eM, uB = 30 ms 1 

A e¯‘i fi, mA = 0.2 kg 

B e¯‘i fi, mB = 1.913 kg 
f‚wg †_‡K D”PZv, x = 41.6 m 

e¯‘i AwZµvš@ –̀iZ¡,  
 x = 120  41.6 
 = 78.4 m 

x wgUvi D”PZvq B e¯‘i wefekw³, 
V = mBgx 
 = 1.913  9.8  41.6 
 = 779.89 J 

 x wgUvi D”PZvq B e¯‘i MwZkw³ 

T = 
1
2 mBv2

B 

 = 
1
2 mB(u2

B  2 gx) 

 = 
1
2  1.913 {(30)2  2  9.8  41.6} 

 = 
1
2  1.913 (900  815.36) 

 = 
1
2  1.913  84.68 

 = 80.958 J. 
 B e¯‘i †gvU kw³, E2 = V + T 
 = 779.89 + 80.958 
 = 860.848 J 
 E1  E2 
myZivs A I B e¯‘ `ywU ci¯•i‡K AwZµg Kivi mgq Zv‡`i 
kw³ mgvb n‡e bv| 

 cÖkœ  04  20C ZvcgvÎvi 100g wUb‡K 1680J Zvc †`Iqvq 
Gi ZvcgvÎv 100C n‡jv| wU‡bi Mjbv¼ 232C Ges Mj‡bi 
Av‡cw¶K myßZvc  58800 J/kg. 

K. AvqZb cÖmviY mnM Kv‡K e‡j? 1 
L. Kvco kyKv‡bvi mgq Kvco‡K h_vm¤¢e Qwo‡q 

†`Iqv nq †Kb? 2 
M. wU‡bi Av‡cw¶K Zvc wbY©q Ki| 3 
N. DÏxc‡Ki wU‡bi ZvcgvÎv 20C _vKv Ae¯’vq 

µgvMZ 10.4 kJ Zvc cÖ‡qvM K‡i G‡K Mjv‡bv m¤¢e 
wK bvÑ we‡kÐlY Ki| 4 

 [Aa¨vq-6 Gi Av‡jv‡K] 
4bs cÖ‡kœi DËi 

h †Kv‡bv c`v‡_©i 1 m3 AvqZ‡bi UzKivi ZvcgvÎv 1 K e„w× 
Ki‡j Gi AvqZb †h cwigv‡Y e„w× cvq Zv‡K H c`v‡_©i AvqZb 
cÖmviY mnM e‡j|  

i ev®•vqb †ewk nIqvi Rb¨ Kvco kyKv‡bvi mgq Kvco‡K 
h_vm¤¢e Qwo‡q †`Iqv nq| 
ev®•vqb Zi‡ji Dcwifv‡Mi †¶Îd‡ji Dci wbf©i K‡i| 
†¶Îdj †ewk n‡j ev®•vqbI †ewk nq| Kvco kyKv‡bvi mgq 
Kvco‡K h_vm¤¢e Qwo‡q w`‡j cvwbi Dcwifv‡Mi †¶Îdj e„w× 
cvq Ges G‡Z K‡i ev®•vqb †ewk nq| Avi ev®•vqb †ewk n‡j 
Kvco Lye `ª“Z kywK‡q hvq|  

j Avgiv Rvwb, 
 Q = ms 

ev, s = 
Q

m 

 = 
1680

0.1  (100  20) 

 = 210 Jmol 1 K 1 (Ans.) 

†`Iqv Av‡Q, 
wU‡bi fi, m = 100 g 
 = 0.1 kg 
Avw` ZvcgvÎv, 1 = 20C 
†kl ZvcgvÎv, 2 = 100C 
Zvc †`Iqv n‡qwQj, Q = 1680 J 
wU‡bi Av‡cw¶K Zvc, S = ? 
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k  
 wUb‡K Mjv‡Z cÖ‡qvRbxq Zvc 
= ms + mL 
= 0.1  210  (232  20) + 0.1 
 58800 

= 10332 J 
= 10.332 kJ 

ÔMÕ n‡Z cÖvß, 
wU‡bi Av‡cw¶K Zvc, 
s = 210 Jmol 1 K 1 
†`Iqv Av‡Q, 
wU‡bi fi, m = 100g = 0.1 kg 
wU‡bi Avw` ZvcgvÎv, 
1 = 20C 
wU‡bi Mjbv¼, 2 = 232C 
Mj‡bi Av‡cw¶K myßZvc, 
L = 58800 J/kg 

†h‡nZz 10.4 kJ > 10.332 kJ ZvB DÏxc‡Ki wU‡bi ZvcgvÎv 20C 
_vKv Ae¯’vq µgvMZ 10.4 kJ Zvc cÖ‡qvM K‡i G‡K Mjv‡bv m¤¢e| 

 cÖkœ  05  myikjvKv †_‡K m„ó k‡ãi X I Y gva¨‡g Zi½‰`N©̈  
h_vµ‡g 0.634 m I 2.871 m Ges K¤•v¼ 520 Hz. 

K. k‡ãi ZxeªZv Kv‡K e‡j? 1 
L. k‡ãi †eM gva¨‡gi Nb‡Z¡i Dci wbf©ikxj †Kb? 

e¨vL¨v Ki| 2 
M. Zi‡½i ch©vqKvj wbY©q Ki| 3 
N. X I Y †Kvb ai‡bi gva¨gÑ MvwYwZKfv‡e e¨vL¨v Ki| 4 

 [Aa¨vq-7 Gi Av‡jv‡K] 
5bs cÖ‡kœi DËi 

h GKK †¶Îd‡ji ga¨ w`‡q cÖwZ †m‡K‡Û †h cwigvY kã kw³ 
cÖevwnZ nq, Zv‡K k‡ãi ZxeªZv e‡j|  

i kã mÂvj‡bi Rb¨ w¯’wZ¯’vcK gva¨‡gi `iKvi nq| ZvB 
kã Zi‡½i †eM gva¨‡gi NbZ¡ I cÖK…wZi Dci wbf©i K‡i| 
evqexq gva¨‡g Gi †eM Kg, Zi‡j Av‡iv †ewk Ges KwVb c`v‡_© 
me‡P‡q †ewk| 
Avevi evqy gva¨‡g Pjvi †¶‡Î k‡ãi †eM evZv‡mi Nb‡Z¡i  

eM©g–‡ji Dci e¨¯@vbycvwZKfv‡e wbf©i K‡i| A_©vr v  
1
p
| ZvB 

evZv‡m Rjxqev®• _vK‡j evZv‡mi NbZ¡ K‡g hvq, GRb¨ k‡ãi 
†eM †e‡o hvq|  

j Avgiv Rvwb, 

T = 
1
f  

 = 
1

520 

 = 1.923  103sec 

GLv‡b, 
K¤•v¼, f = 520 Hz 
ch©vqKvj, T = ? 

k DÏxcK n‡Z, 
X gva¨‡g Zi½‰`N©̈ , 1 = 0.634 m 
Y Ó Ó 2 = 2.871 m 
K¤•v¼, f = 520 Hz  
X gva¨‡gi †¶‡Î, 
 v1 = f1 
ev, v1 = 520  0.634 
 v1 = 329.68  330 ms1 

Avgiv Rvwb, evZv‡m k‡ãi †eM 330 ms1| myZivs X gva¨gwU 
n‡jv evqy gva¨g| 
Avevi, Y gva¨‡gi †¶‡Î, 
v2 = f 2 
 = 520  2.871 
 = 1492.92 ms1 
  1493 ms 1| hv cvwbi †e‡Mi wbKUZg gvb| 
myZivs Y gva¨g n‡jv cvwb gva¨g| 
ZvB ejv hvq, DÏxc‡Ki X evqy gva¨g Ges Y cvwb gva¨g| 

 cÖkœ  06  P e¨w³ GKw`b eo c`©vq dzUej †Ljv †`L‡Z wM‡q 
†LjvwU A¯•ó †`‡L| †m Wv³v‡ii kiYvcbœ n‡j Wv³vi Zv‡K 50 
cm †dvKvm `–i‡Z¡i Pkgv e¨env‡ii civgk© w`‡jb| 

K. Av‡jvi cÖwZmiY Kv‡K e‡j? 1 
L. Av‡jvi cÖwZmi‡Yi †¶‡Î cÖwZmwiZ iwk¥ †eu‡K hvq 

†Kb? 2 
M. †jÝwUi ¶gZv wbY©q Ki| 3 
N. PkgvwU Kxfv‡e P e¨w³i †Pv‡Li Î“wU –̀ixKi‡Y 

mnvqK n‡eÑ iwk¥wPÎ A¼bmn e¨vL¨v Ki| 4  
[Aa¨vq-9 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h Av‡jvK iwk¥ GK ¯̂”Q gva¨g †_‡K wfbœ ¯̂”Q gva¨‡g wZh©Kfv‡e 
cÖ‡ek Ki‡j ỳB gva¨‡gi we‡f`Z‡j Gi w`K cwieZ©b Kivi 
NUbv‡K Av‡jvi cÖwZmiY e‡j|  

i Av‡jvi cÖwZmi‡Yi †¶‡Î cÖwZmwiZ iwk¥ †eu‡K hvq KviY 
Av‡jvK iwk¥ hLb GK ¯̂”Q gva¨g †_‡K Ab¨ ¯̂”Q gva¨‡g hvq ZLb 
`ywU gva¨‡gi cÖwZmiYv¼ ev Av‡jvKxq Nb‡Z¡i wfbœZvi Rb¨ 
Av‡jvi †e‡Mi cwieZ©b N‡U| Av‡jvi GB †e‡Mi cwieZ©‡bi Rb¨ 
Av‡jvKiwk¥ w`K cwieZ©b K‡i| 

 
Av‡jvKiwk¥ nvjKv gva¨g †_‡K Nb gva¨‡g cÖ‡ek Ki‡j Nb 
gva¨‡g Av‡jvi †eM K‡g hvq Ges Av‡jv Awfj‡¤̂i w`‡K †eu‡K 
Av‡m| Avevi Nb gva¨g †_‡K nvjKv gva¨‡g †M‡j nvjKv gva¨‡g 
Av‡jvi †eM Nb gva¨‡gi Zzjbvq †e‡o hvq Ges Av‡jvK iwk¥ 
Awfj¤̂ †_‡K `–‡i m‡i hvq| gva¨‡g Av‡jvKxq Nb‡Z¡i Rb¨ 
w`‡Ki GB cwieZ©b N‡U| 

j †`Iqv Av‡Q, 
†j‡Ýi †dvKvm `–iZ¡, f =  50 cm = 0.5 m 
†j‡Ýi ¶gZv, P = ? 
Avgiv Rvwb, 

P = 
1
f  

 = 
1

 5 cm 

 =  2 D 
 †j‡Ýi ¶gZv  2D. (Ans.) 
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k P e¨w³ eo c ©̀vq †Ljv †`L‡Z wM‡q A¯•ó †`‡L| AZtci P 
e¨w³ Wv³v‡ii kiYvcbœ n‡j Wv³vi Zv‡K 50 cm †dvKvm `–i‡Z¡i 
Pkgv e¨envi Ki‡Z e‡jb| 
P e¨w³i Pkgvi †j‡Ýi ¶gZv FYvÍK, A_©vr GwU AeZj †jÝ| 
G †jÝ Øviv †Pv‡Li n«¯̂ `„wó Î“wU –̀i Kiv hvq| †Pv‡Li †j‡Ýi 
Awfmvix ¶gZv †e‡o †M‡j n«¯̂`„wó Î“wUi D™¢e nq| 
†h‡nZz †Pv‡Li Aw¶‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi 
†dvKvm –̀iZ¡ K‡g †M‡j A_©vr Awfmvix ¶gZv †e‡o †M‡j GB Î“wU 
†`Lv †`q| d‡j G‡¶‡Î –̀ieZ©x e¯‘ †_‡K AvMZ iwk¥My”Q †Pv‡Li 
†j‡Ý cÖwZmwiZ n‡q †iwUbvi mvg‡b I we›`y‡Z wgwjZ nq| 

I
 

 
`„wói G Î“wU `–i Kivi Rb¨ mnvqK †jÝ ev Pkgv wn‡m‡e AeZj 
†jÝ e¨envi Kiv nq| KviY GKgvÎ AeZj †jÝB j¶¨e¯‘i 
†P‡qI wbK‡U †mvRv I Aev¯@e we¤̂ MVb K‡i| GB †jÝwUi 
¶gZv Z_v †dvKvm –̀iZ¡ Ggb n‡e hv Amxg –̀i‡Z¡ Aew¯’Z 
j¶¨e¯‘i we¤̂ Î“wUc–Y© †Pv‡Li `–iwe›`y‡Z MVb K‡i| 

IF

 

 
GB Pkgv †j‡Ýi Acmvix wµqv †Pv‡Li Awfmvix wµqvi wecix‡Z 
wµqv K‡i| d‡j Amxg `–i‡Z¡i e¯‘ †_‡K wbM©Z mgvš@ivj 
Av‡jvKiwk¥ GB mnvqK †jÝ Gi ga¨ w`‡q †Pv‡L covi mgq 
cÖ‡qvRbg‡Zv AcmvwiZ nq Ges AcmvwiZ iwk¥My‡jv †Pv‡Li †j‡Ý 
cÖwZmwiZ n‡q †iwUbvi Dci c‡o| GB AcmvwiZ iwk¥My‡jv‡K 
†cQ‡bi w`‡K ewa©Z Ki‡j Giv F we›`y‡Z wgwjZ nq d‡j †PvL F 
we›`y‡Z e¯‘wU‡K †`L‡Z cvq|  

 cÖkœ  07  
 

 
K. In‡gi m–ÎwU wee„Z Ki| 1 
L. wdjv‡g‡›Ui evj¦My‡jvi cÖPjb ax‡i ax‡i K‡g hvq 

†Kb? 2 
M. eZ©bxi †gvU †iva wbY©q Ki| 3 
N. AC I DE As‡ki wefe cv_©K¨ mgvb n‡e wK bvÑ 

MvwYwZKfv‡e e¨vL¨v Ki| 4  

[Aa¨vq-11 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h In‡gi m–Î : ZvcgvÎv w¯’i _vK‡j †Kv‡bv cwievnxi ga¨ w`‡q 
†h Zwor cÖevn P‡j Zv H cwievnxi ỳB cÖv‡š@i wefe cv_©‡K¨i 
mgvbycvwZK|  

i evwo‡Z †h ˆe`ÿ wZK evj¦ e¨envi Kiv nq Zv‡`i wdjv‡g›U 
Uvs‡÷b Øviv ˆZwi| Uvs‡÷‡bi D”P Av‡cw¶K †iva ev Mjbv‡¼i 
Kvi‡Y GwU ˆe`ÿ wZK kw³‡K Lye mn‡RB Av‡jvK kw³‡Z iƒcvš@i 
Ki‡Z cv‡i| 
eZ©gv‡b wdjv‡g›U †`Iqv evj¦My‡jvi cÖPjb ax‡i ax‡i K‡g 
Avm‡Q| KviY GUv w`‡q Av‡jv ˆZwi Ki‡j wdjv‡g›U‡K DËß 
Ki‡Z nq| G‡Z we`ÿ r kw³i GKUv eo Ask Zvc wn‡m‡e LiP 
nq e‡j GLv‡b kw³i AcPq nq| A_©vr G‡`i `¶Zv A‡bK Kg 
e‡j GLb G‡`i cÖPjb K‡g †M‡Q| 

j  

 
eZ©bx‡Z R1 I R4 †iva †kÖwYmgev‡q hy³| AZGe †ivaØ‡qi 
Zzj¨‡iva Rs1 = R1 + R4 = 8 + 12 = 20 

Avevi, Rs I R2 †iva mgvš@ivj mgev‡q hy³| G‡`i Zzj¨‡iva, 

 
1

Rp1
 = 

1
Rs1

 + 
1
R2

 

ev, 1
Rp1

 = 
1
20 + 

1
20 

ev, 1
Rp1

 = 
1 + 1

20  

ev, 1
Rp1

 = 
2
20 

ev, 1
Rp1

 = 
1
10 

 Rp1
 = 10 

Avevi, R5 I R7 †kÖwY‡Z hy³| G‡`i Z‚j¨‡iva n‡e, 
 Rs2 = R5 + R7 = 7 + 5 = 12 
Rs2 I R6 †iva mgvš@iv‡j hy³| G‡`i Zzj¨‡iva n‡e, 

 
1

Rp2
 = 

1
Rs2

 + 
1
R6

 

ev, 1
Rp2

 = 
1
12 + 

1
12 

ev, 1
Rp2

 = 
1 + 1

12  

ev, 1
Rp2

 = 
2
12 

 Rp2
 = 6 
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GLb, Rp I Rp1
 †iva †kÖwY‡Z hy³| AZGe eZ©bxi †gvU Zzj¨‡ivaÑ 

 Rs = Rp1
 + Rp2

 
 = 10 + 6 
 = 16 
myZivs eZ©bxi †gvU Zzj¨‡iva 16 | 
k  

 
ÔMÕ n‡Z cÖvß Rs = 16  
eZ©bxi wefe cv_©K¨, v = 96V 

GLb, eZ©bxi we ỳ̈ r cÖevn, I = 
v
Rs

 = 
96
16 = 6A 

AC As‡k cÖevwnZ we`ÿ rcÖevn IAC = 



Rs1

Rs1 + R2
  I 

 = ( )20
20 + 20   6 

 = 3A 
 AC As‡k wefe cv_©K¨ VAC = IR2 = 3  20 = 60V 

Avevi DF As‡k cÖevwnZ we`ÿ r cÖevn, IDE = 



Rs2

Rs2 + R6
  I 

 = ( )12
12 + 12   6 

 ev, IDE = 3A 
 DE As‡k wefe cv_©K¨, VDE = IR7 
 = 3  5 
 = 15V 
myZivs VAC  VDE 
AZGe, AC I DE As‡ki wefe cv_©K¨ mgvb n‡e bv| 

 cÖkœ  08 
 

 
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 bvÑ 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

 = 
np
ns

 

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 †gvUiwUi 
¶gZv 12 kW Gi †P‡q †ewk| myZivs Zwor †gvUiwU Kvh©Ki     
n‡e bv| 
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gqgbwmsn †evW©-2024 
 c`v_©weÁvb (eûwbe©vPwb Afx¶v)     1  3  6  welq †KvW  
mgq : 25 wgwbU c–Y©gvb : 25 
[we‡kl ª̀óe¨ : mieivnK…Z eûwbe©vPwb Afx¶vi DËic‡Î cÖ‡kœi µwgK b¤̂‡ii wecix‡Z cÖ̀ Ë eY©msewjZ e„Ëmg–n n‡Z mwVK/m‡e©vrK…ó DË‡ii e„ËwU 
ej c‡q›U Kjg Øviv m¤•–Y© fivU Ki| cÖwZwU cÖ‡kœi gvb- 1] 

cÖkœc‡Î †Kv‡bv cÖKvi `vM/wP ý †`Iqv hv‡e bv| 
1. †Kv‡bv e¯‘i fi A‡a©K Ges †eM PviMyY Ki‡j MwZkw³ c–‡e©i KZMyY n‡e? 
 K wØMyY L PviMyY M AvUMyY N †lvjMyY 
 wb‡Pi wPÎwU †_‡K 2 I 3 bs cÖ‡kœi DËi `vI : 

 
2. †jÝwU‡Z j¶¨e¯‘i m„ó cÖwZwe‡¤̂i †¶‡ÎÑ 
 i. ev¯@e I D‡ëv n‡e  ii. –̀iZ¡ 30 cm n‡e   iii. weea©b 0.5 n‡e 
 wb‡Pi †KvbwU mwVK? 
 K i L ii M i I ii N ii I iii 
3. OA j¶¨e¯‘ cÖavb A‡¶i Dci †Kvb Ae¯’v‡b ivL‡j weea©b, m 

Gi gvb 1 Gi †P‡q †QvU n‡e bv? 
 K 10 cm – 20 cm L 20 cm – 30 cm   
 M 20 cm – 40 cm N 10 cm – 40 cm 
4. B‡jKUªwbK mvwK©‡U UªvbwR÷i e¨envi nqÑ 
 i. weea©K wn‡m‡e  ii. †iKwUdvqvi wn‡m‡e  iii. msMÖvnK wn‡m‡e 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M ii I iii N i, ii I iii 
 DÏxc‡Ki Av‡jv‡K 5 I 6 bs cÖ‡kœi DËi `vI : 
 2 kg f‡ii GKwU e¯‘ Q Gi Dci cÖhy³ ej ebvg mg‡qi †jLwPÎ :  

 
5. DÏxc‡Ki †jLwP‡Îi Xvj Gi GKK wb‡Pi †KvbwU? 
 K kg ms–1 L kg ms–2 M kgÑ1mÑ1s–2 N kg ms–3 
6. Q Gi †¶‡ÎÑ 
 i. A we› ỳ‡Z m‡e©v”P MwZkw³ AR©b K‡i 
 ii. OA Ges AB As‡ki fi‡e‡Mi cwieZ©b mgvb 
 iii. OA Ges AB As‡ki Amg Z¡iY wµqvkxj 
 wb‡Pi †KvbwU mwVK? 
 K i I ii L i I iii M i I iii N i, ii I iii 
7.  

 
 j¶¨e¯‘i cÖwZwe‡¤̂i †¶‡Î †KvbwU mwVK? 
 K ev¯@e, †mvRv I weewa©Z L Aev¯@e, †mvRv I weewa©Z 
 M Aev¯@e, †mvRv I Lwe©Z N ev¯@e, D‡ëv I Lwe©Z 
8. wbDwK¬qv‡mi wfZ‡i †cÖvUb I wbDUª‡bi g‡a¨ †Kvb ej KvR K‡i? 
 K we`ÿ r †PŠ¤^Kxq ej L gnvKl© ej 
 M `ye©j wbDwK¬q ej N mej wbDwK¬q ej 
9. 3kg I 9kg f‡ii ỳwU MwZkxj e¯‘i †e‡Mi AbycvZ KZ n‡j e¯‘ 

`ywUi MwZkw³ mgvb n‡e? 
 K 1 t 3 L 3 t 1 M 1 t 3 N 3 t 1 

10. wb‡Pi †Kvb mgxKiYwU mwVK? 

 K h = 
v2 + v2

2g  L g = 
4x2L
T2  M G = 

gM
R2  N F1 = F2 ( )A2

A1
 

11. †KvbwUi we‡kl †PŠ¤̂Kxq ag© Av‡Q? 
 K A¨vjywgwbqvg L †Kvevë M Zvgv N †jW 
12. myßZvc c`v‡_©i †KvbwUi cwieZ©b NUvq? 
 K Pv‡ci L Zv‡ci M ZvcgvÎvi N Ae¯’vi 
13. †KvbwU‡Z w¯’i Zwor Gi e¨envi †bB? 
 K UP©jvB‡U L d‡UvKwc‡Z 
 M Rvjvwb Uªv‡¼ N f¨vb wW MÖvd †gwk‡b 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 14 I 15 bs cÖ‡kœi DËi `vI : 

 
14. R1, R2, R3 Ges R4 Gi Zwor cÖevn h_vµ‡g I1, I2, I3 Ges I4 n‡jÑ 
 i. I2 + I3 > I1   ii. I2 + I4 > I3   iii. I1 – 5I4 
 wb‡Pi †KvbwU mwVK? 
 K i L ii M i I ii N ii I iii 
15. eZ©bxi ¶gZv KZ? 
 K 24 W L 12 W M 6 W N 0.5 W 
16. †Kvb weÁvbx cÖwZ c`v‡_©i Aw¯@Z¡ †NvlYv K‡ib? 
 K nvej L A‡Uvnvb M wWivK N ië‡Rb 
17. GKwU e¯‘‡K f‚-c„ô †_‡K 54kmh–1 †e‡M Lvov Dc‡ii w`‡K 

wb‡¶c Kiv n‡jv| e¯‘wUi m‡e©v”P D”PZvq Av‡ivnb Ki‡Z KZ 
mgq jvM‡e? [AwfKl©R Z¡iY g = 9.8ms–2] 

 K 1.53 sec L 3.06 sec M 5.51 sec N 11.02 sec 
18. myihy³ k‡ãi ˆewkó¨ bq †KvbwU? 
 K ZxeªZv L gva¨‡gi w¯’wZ¯’vcKZv 
 M wcP N wU¤^vi 
19. †KvbwU †gvjvi M¨vm aª“eK (R) Gi gvb? 
 K 8.134 JK–1mol–1 L 8.314 JK–1mol–1 
 M 8.431 J–1Kmol–1 N 8.413 JÑ1K–1mol 
20. wb‡Pi †KvbwU‡Z Avëªvm‡bvMÖvwd e¨eüZ nq? 
 K åƒ‡Yi AvKvi Rvb‡Z 
 L †iwWI‡_ivwc‡Z wPwKrmvi Rb¨ 
 M dzmdz‡mi K¨vÝvi wbY©q 
  N wKWwb‡Z cv_‡ii Aw¯@Z¡ wbY©‡q 
21. †K‡ivwm‡bi ev®•vqb wb‡Pi †KvbwUi Dci wbf©ikxj bq? 
 K NbZ¡ L †¶Îdj M Pvc N DòZv 
22. GK‡Ki MywYZK ev Dcm‡M©i †¶‡Z wb‡Pi †Kvb m¤•K©wU mwVK? 
 K †Uiv > wc‡Kv L wMMv > †Uiv 
 M †Uiv < †gNv N G·v < G‡Uv 
23. wb‡Pi †Kvb c`v_©wUi w¯’wZ¯’vcKZv me©vwaK? 
 K †jvnv L Zvgv M KvV N nvo 
24. UªvÝdg©vi wb‡Pi †KvbwU i–cvš@i K‡i? 
 K ¶gZvi L kyay Zwor cÖev‡ni 
 M kyay †fv‡ë‡Ri N †fv‡ëR I Zwor cÖev‡ni 
25. wb‡Pi †Kvb hš¿wU kã kw³‡K Zwor kw³‡Z i–cvš@i K‡i‡Z cv‡i? 
 K UªvÝdg©vi L w¯•Kvi M UªvÝwR÷i  N gvB‡µv‡dvb 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †j‡Lv| Gici cÖ̀ Ë DËigvjvi mv‡_ wgwj‡q †`‡Lv †Zvgvi DËiMy‡jv mwVK wK bv| 
 

DË
i 1  2  3  4  5  6  7  8  9  10  11  12  13  

14  15  16  17  18  19  20  21  22  23  24  25    
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gqgbwmsn †evW©-2024 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)     1  3  6  welq †KvW  

mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 
[ ª̀óe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM ẁ ‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 

1|  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 `ª“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 

2|  735 W Kvh©Ki ¶gZvi GKwU †gvUi 9 m DuPz `vjv‡bi ¯’v‡b 
1000 wjUvi cvwbi U¨vsK c–Y© Ki‡Z 2 wgwbU 12 †m‡KÛ 
Pvjv‡bv nq| 1470 W Kvh©Ki ¶gZvi 2q †gvUi 15 m DuPz 
`vjv‡bi Qv‡` 3000 wjUvi cvwbi U¨vsK c–Y© Ki‡Z 5 wgwbU 
12 †m‡KÛ Pvjv‡bv nq| Dfq U¨vsK c–Y© n‡q cvwb c‡o hvq| 
K. mvg¨ e‡ji msÁv `vI| 1 
L. K`©gv³ iv¯@vq Avgiv wcQ‡j hvB †Kb? eywS‡q †jL| 2 
M. 1g U¨vsK cvwb c–Y© Ae¯’vq cvwbi wefe kw³ wbY©q Ki| 3 
N. Dfq †gvUi Øviv DVv‡bv AwZwi³ cvwbi cwigvY mgvb 

n‡e wK? MvwYwZKfv‡e we‡kÐlY Ki| 4 

3|   

 
r2 = 1.25cm r1 = 25cm 

 
K. û‡Ki m–ÎwU †jL| 1 
L. wcZ‡ji Kj‡mi †P‡q gvwUi Kj‡mi cvwb †ewk VvÛv 

_v‡K †Kb? e¨vL¨v Ki| 2 
M. †QvU wc÷‡b 10 kg fi Pvcv‡j mvg¨ve¯’v‡bi Rb¨ eo 

wc÷‡bi KZ fi w`‡Z n‡e? wbY©q Ki| 3 
N. wc÷bØ‡qi mi‡Yi AbycvZ 25 : 1 n‡e wK bv? MvwYwZK 

we‡kÐl‡Yi gva¨‡g †`LvI| 4 

4|  2 m ˆ`N©̈ wewkó GKwU avZK `Ê 'A' Gi ZvcgvÎv 30C 
n‡Z 100C G DbœxZ Kiv n‡jv| `ÊwUi Dcv`v‡bi ˆ`N©̈  
cÖmviY mnM 16.7  106K1| 'B' Aci GKwU Zij c`v_©| 
K. ZvcaviY ¶gZv Kv‡K e‡j? 1 
L. Zvc I ZvcgvÎvi g‡a¨ cv_©K¨ †jL| 2 
M. `ÊwUi ˆ`N©̈  e„w× wbY©q Ki| 3 
N. Zvc cÖ̀ v‡bi d‡j A I B c`v‡_©i cÖmvi‡Yi Zzjbvg–jK 

we‡kÐlY Ki| 4 

5|  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 

6|  

 
K. cÖavb A¶ Kv‡K e‡j? 1 
L. ev¯@e Ges Aev¯@e we‡¤̂i g‡a¨ cv_©K¨ †jL| 2 
M. AB Gi weea©b wbY©q Ki| 3 
N. `c©YwU‡Z MwVZ we‡¤̂i iwk¥wPÎ Gu‡K Zv wbivc` 

WªvBwfs-G Kxfv‡e f‚wgKv iv‡L? we‡kÐlY Ki| 4 

7|  

 
K. Av‡cw¶K †iva Kv‡K e‡j? 1 
L. we`ÿ ‡Zi AcPq †iva Ki‡j †jvW‡kwWs Kg‡eÑ e¨vL¨v 

Ki| 2 
M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. f‚-ms‡hv‡Mi c–‡e© I c‡i B I D we› ỳi wef‡ei Kxiƒc 

cwieZ©b NU‡e Zv MvwYwZKfv‡e †`LvI| 4 

8|  GKwU UªvÝdg©v‡ii gyL¨ KzÊjxi †fv‡ëR 220 Volt gyL¨ I 
†MŠY KzÊjxi cvK msL¨vi AbycvZ 3 : 7 Ges †gvU cvK msL¨v 
700wU| gyL¨ KzÊjx‡Z 5 A Zwor cÖevn †`Iqv n‡jv| 
K. IC Kv‡K e‡j? 1 
L. †`LvI †h, c„w_ex GKwU e„nr Pz¤̂K| 2 
M. †MŠY KzÊjxi †fv‡ëR wbY©q Ki| 3 
N. UªvÝdg©viwU †h bxwZi Dci wfwË K‡i ˆZwi, Zv 

we‡kÐlYc–e©K Gi e¨envi Av‡jvPbv Ki| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

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 `ª“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  735 W Kvh©Ki ¶gZvi GKwU †gvUi 9 m DuPz 
`vjv‡bi ¯’v‡b 1000 wjUvi cvwbi U¨vsK c–Y© Ki‡Z 2 wgwbU 12 
†m‡KÛ Pvjv‡bv nq| 1470 W Kvh©Ki ¶gZvi 2q †gvUi 15 m DuPz 
`vjv‡bi Qv‡` 3000 wjUvi cvwbi U¨vsK c–Y© Ki‡Z 5 wgwbU 12 
†m‡KÛ Pvjv‡bv nq| Dfq U¨vsK c–Y© n‡q cvwb c‡o hvq| 

K. mvg¨ e‡ji msÁv `vI| 1 
L. K`©gv³ iv¯@vq Avgiv wcQ‡j hvB †Kb? eywS‡q †jL| 2 
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M. 1g U¨vsK cvwbc–Y© Ae¯’vq cvwbi wefe kw³ wbY©q Ki| 3 
N. Dfq †gvUi Øviv DVv‡bv AwZwi³ cvwbi cwigvY mgvb 

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

2bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘i Dci GKvwaK ej wµqv Ki‡j hw` e‡ji jwä k–b¨ 
nq A_©vr e¯‘i †Kv‡bv Z¡iY bv nq, ZLb †hB ejMy‡jv GB 
mvg¨ve¯’v m„wó K‡i Zv‡`i‡K mvg¨ej e‡j|  

i iv¯@vq nuvUvi mgq iv¯@v I cv‡qi Zjvi ga¨ †h Nl©Y ej 
ˆZwi nq Zvi Rb¨ Avgiv Pj‡Z cvwi| wKš‘ iv¯@v K ©̀gv³ n‡j 
iv¯@v I cv‡qi Zjvi ga¨Kvi Nl©Y ej n«vm cvq| Gi d‡j 
K`©gv³ iv¯@vq Avgiv wcQ‡j hvB|  

j 1g U¨vsKwUi †¶‡Î, 
Avgiv Rvwb, GLv‡b, 
V = mgh 
 = 1000 kg  9.8 ms 2  9 m 
 V = 88200 J (Ans.) 

1000 wjUvi cvwbi fi, m = 1000 kg 
D”PZv, h = 9 m 
AwfKl©R Z¡iY, g = 9.8 ms2 

wefe kw³, V = ? 

k 1g †gvUi Øviv †Zvjv cvwbi fi m1 n‡j, 

P1  = 
m1gh1

t1
  

ev, m1 = 
P1t1
gh1

  

 = 
735  132

9.8  9   

 = 1100 kg 

GLv‡b, 
¶gZv, P1 = 735 W 
mgq, t1 = 2 min 12 s  
 = 60  2 + 12 
 = 132 s 
cÖ_g cvwbi U¨vs‡Ki AvqZb,  
V = 1000 L  
U¨vs‡Ki cvwb aviY¶gZv, m = 1000 kg  
D”PZv, h1 = 9 m 

 1g †gvUi Øviv DVv‡bv AwZwi³ cvwbi fi m = m1  m 
 = 1100  1000 
 = 100 kg 
 Avevi, 2q †gvUi Øviv †Zvjv cvwbi fi m2 n‡j, 

P2  = 
m2gh2

t2
  

ev, m2 = 
P2t2
gh2

  

 = 
1470  312

9.8  15   

 = 3120 kg 

GLv‡b, 
¶gZv, P2 = 1470 W 
mgq, t2 = 5 min 12 s 
  = 60  5 + 12 
           = 312 s  
wØZxq U¨vs‡Ki cvwbi AvqZb,  
 V = 3000 L 
 U¨vs‡Ki cvwb aviY¶gZv, m = 3000 kg 
D”PZv, h2 = 15 m 

 2q †gvUi Øviv DVv‡bv AwZwi³ cvwbi fi,  
m = m2  m = 3120  3000 = 120 kg  
†`Lv hv‡”Q, m  m 
myZivs Dfq †gvUi Øviv DVv‡bv AwZwi³ cvwbi cwigvY mgvb n‡e bv| 

 cÖkœ  03  

 
K. û‡Ki m–ÎwU †jL| 1 
L. wcZ‡ji Kj‡mi †P‡q gvwUi Kj‡mi cvwb †ewk VvÛv 

_v‡K †Kb? e¨vL¨v Ki| 2 
M. †QvU wc÷‡b 10 kg fi Pvcv‡j mvg¨ve¯’v‡bi Rb¨ eo 

wc÷‡bi KZ fi w`‡Z n‡e? wbY©q Ki| 3 
N. wc÷bØ‡qi mi‡Yi AbycvZ 25 : 1 n‡e wK bv? MvwYwZK 

we‡kÐl‡Yi gva¨‡g †`LvI| 4 
 [Aa¨vq-5 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h û‡Ki m–ÎwU n‡jv w¯’wZ¯’vcK mxgvi g‡a¨ cxob weK…wZi 
mgvbycvwZK|  

i Mi‡gi w`‡b gvwUi Kj‡m cvwb ivL‡j H cvwb VvÛv nq| KviY 
gvwUi Kj‡mi Mv‡q AmsL¨ wQ ª̀ _v‡K| H wQ ª̀ w`‡q me©̀ v cvwb 
PzB‡q evwn‡i Av‡m I ev‡®• cwiYZ nq| GRb¨ cÖ‡qvRbxq myß 
Zvc Kj‡mi wfZ‡ii cvwb mieivn K‡i| d‡j Kj‡mi cvwb VvÛv 
nq| wcZ‡ji Kj‡m cvwb ivL‡j Zv VvÛv nq bv| KviY H cv‡Îi 
Mv‡q wQ ª̀ _v‡K bv Ges ev®•vq‡bi †Kv‡bv my‡hvM m„wó nq bv| G 
Kvi‡Y wcZ‡ji Kj‡mi †P‡q gvwUi Kj‡mi cvwb †ewk VvÛv 
_v‡K|  

j c¨vm‡K‡ji m–Îvbymv‡i, 

 
F2
F1

 = 
A2
A1

  

ev, m2g
m1g

 = 
r2

2

r1
2  

ev, m2 = ( )1.25
0.25

2
  10 

GLv‡b, 
†QvU wc÷‡bi e¨vmva©, r1 = 25 cm 
 = 0.25 m 
eo wc÷‡bi e¨vmva©, r2 = 1.25 m 

†QvU wc÷‡bi fi, m1 = 10 kg 

awi, eo wc÷‡bi fi, = m2 

 = 250 kg 
 mvg¨ve¯’v‡bi Rb¨ eo wc÷‡b 250 kg fi w`‡Z n‡e| (Ans.) 

k awi, †QvU wc÷‡b F1 ej 
cÖhy³ nIqvi Kvi‡Y Gi 
miY nq l1| d‡j eo 
wc÷‡b F2 ej Abyf‚Z nq I 
Gi miY nq l2 

GLv‡b, 
†QvU wc÷‡bi e¨vmva©, r1 = 25 cm 
 = 0.25 m 
eo wc÷‡bi e¨vmva©, r2 = 1.25 m 

 

c¨vm‡K‡ji m–Îvbymv‡i, 

 F2
F1

 = 
A2
A1

  

ev, F2
F1

 = 
r2

2

r1
2  
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ev, F2
F1

 = ( )1.25
0.25

2
  

ev, F2
F1

 = 25  

eo wc÷‡b Kv‡Ri cwigvY, W2 = F2l2 

†QvU wc÷‡b Kv‡Ri cwigvY, W1 = F1l1 
Avgiv Rvwb, 
 W2 = W1 

   F2l2 = F1l1 

 
l1
l2

 = 
F2
F1

 = 
25
1   

 wc÷bØ‡qi mi‡Yi AbycvZ 25 : 1 n‡e| 
 

 cÖkœ  04  2 m ˆ`N©̈ wewkó GKwU avZK `Ê 'A' Gi ZvcgvÎv 
30C n‡Z 100C G DbœxZ Kiv n‡jv| `ÊwUi Dcv`v‡bi ˆ`N©̈  
cÖmviY mnM 16.7  106K1| 'B' Aci GKwU Zij c`v_©| 

K. ZvcaviY ¶gZv Kv‡K e‡j? 1 
L. Zvc I ZvcgvÎvi g‡a¨ cv_©K¨ †jL| 2 
M. `ÊwUi ˆ`N©̈  e„w× wbY©q Ki| 3 
N. Zvc cÖ̀ v‡bi d‡j A I B c`v‡_©i cÖmvi‡Yi Zzjbvg–jK 

we‡kÐlY Ki| 4 
 [Aa¨vq-6 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘i ZvcgvÎv 1 K e„w× Ki‡Z †h cwigvY Zv‡ci 
cÖ‡qvRb nq, Zv‡K H e¯‘i ZvcaviY ¶gZv e‡j|   

i Zvc I ZvcgvÎvi g‡a¨ cv_©K¨ n‡jv 
Zvc ZvcgvÎv 

i. Zvc n‡”Q GK cÖKvi kw³ 
hv VvÛv ev Mi‡gi Abyf‚wZ 
RvMvq| 

i. ZvcgvÎv n‡”Q e¯‘i Zvcxq 
Ae¯’v hv Ab¨ e¯‘i Zvcxq 
ms¯•‡k© Avm‡j Zvc MÖnY 
Ki‡e bv eR©b Kie Zv 
wba©viY K‡i| 

ii. Zv‡ci cÖevn Zv‡ci cwigv‡Yi 
Dci wbf©i K‡i bv|  

ii. Zv‡ci cÖevn ZvcgvÎvi Dci 
wbf©i K‡i|  

iii. Zvc cwigv‡ci GKK 
Ryj (J)| 

iii. ZvcgvÎv cwigv‡ci GKK 
†Kjwfb (K)| 

j  
Avgiv Rvwb, 
ˆ`N©̈  e„w×, 
L = L0   
 = 2  16.7  106  70 
 = 2.338  103 m 
 = 0.234 cm (Ans.) 

†`Iqv Av‡Q, 
`ÊwUi Avw` ˆ`N©̈ , L0 = 2 m 

ZvcgvÎvi e„w×,  
 = (100  30)C = 70 = 70K 
ˆ`N©̈  cÖmviY mnM,  
 = 16.7  106K1 

ˆ`N©̈  e„w×, L = ? 

k DÏxc‡Ki A c`v_© n‡jv KwVb c`v_© Ges B c`v_© n‡jv GKwU 
Zij c`v_©| Zvc cÖ̀ v‡bi d‡j KwVb c`v‡_©i cÖmviY Zij 
c`v‡_©i cÖmvi‡Yi Zzjbvq Kg nq| KwVb c`v_©‡K A‡bKMy‡jv AYy 
wn‡m‡e Avgiv Kíbv Ki‡Z cvwi| G AYyMy‡jv ci¯•i 
Avš@tAvYweK ej Øviv k³fv‡e †j‡M _v‡K| KwVb c`v_©‡K 
DËß Ki‡j G AYyMy‡jv Kuvc‡Z _v‡K| ZvcgvÎv hZ †ewk n‡e 
AYyMy‡jv ZZ †ewk Kuvc‡Z _vK‡e| d‡j AYyMy‡jv G‡K Aci †_‡K 
`–‡i m‡i wM‡q bZzb mvg¨ve¯’vi m„wó Ki‡e| me AYy hLb G‡K 
Ab¨ †_‡K –̀‡i m‡i hv‡e ZLb e¯‘wUi cÖmviY N‡U| KwVb 
c`v‡_©i AYyMy‡jvi gv‡S Avš@tAvYweK e‡ji Rb¨ Avš@tAvYweK 
`–iZ¡ Kg _vKvq Gi cÖmviY Lye Kg nq| Aciw`‡K Zi‡ji ˆ`N©̈  
ev †¶Îdj e‡j wKQy †bB| Zij c`v‡_©i kyay AvqZbB Av‡Q| 
Kv‡RB Zv‡c Zij c`v‡_©i cÖmviY ej‡Z Zvi AvqZb cÖmviY‡KB 
†evSvq| KwV‡bi Zzjbvq Zij c`v‡_©i Avš@tAvYweK ej Kg 
_vKvq AYyMy‡jv `–‡i Ae¯’vb K‡i| d‡j Zv‡ci cÖfv‡e AYyMy‡jv 
Av‡iv –̀‡i wM‡q mvg¨ve¯’vi m„wó K‡i| ZvB KwV‡bi Zzjbvq 
Zi‡ji cÖmviY †ewk nq| Z‡e Zi‡ji †¶‡Î Avgiv †hB cÖmviY 
†`wL, Zv n‡jv AvcvZ cÖmviY| KviY G‡Z cv‡Îi cÖmviYI _v‡K| 
AvcvZ cÖmviY †_‡K cv‡Îi cÖmviY ev` w`‡j Zi‡ji cÖK…Z cÖmviY 
cvIqv hvq| 
ZvB ejv hvq, Zvc cÖ‡qv‡M 'B' c`v‡_©i cÖmviY 'A' c`v_© †_‡K 
†ewk n‡e|  

 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 K‡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 Dc‡iv³ 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    

 

K. cÖavb A¶ Kv‡K e‡j? 1 
L. ev¯@e Ges Aev¯@e we‡¤̂i g‡a¨ cv_©K¨ †jL| 2 
M. AB Gi weea©b wbY©q Ki| 3 
N. `c©YwU‡Z MwVZ we‡¤̂i iwk¥wPÎ Gu‡K Zv wbivc` 

WªvBwfs-G Kxfv‡e f‚wgKv iv‡L? we‡kÐlY Ki| 4  
[Aa¨vq-8 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h †Mvjxq `c©‡Yi †gi“ I eµZvi †K‡›`ªi ga¨ w`‡q AwZµgKvix 
mij‡iLv‡K `c©‡Yi cÖavb A¶ e‡j|  

i ev¯@e I ev¯@e cÖwZwe‡¤̂i cv_©K¨ wbæiƒc :  
Zvc ZvcgvÎv 

i. cÖwZdwiZ ev cÖwZmwiZ 
Av‡jvK iwk¥i cÖK…Z wgj‡bi 
d‡j ev¯@e we¤̂ MwVZ nq|  

ii. †Pv‡L †`Lv hvq Ges c`©vqI 
†djv hvq|  

iii. AeZj `c©Y I DËj †j‡Ý 
Drcbœ nq|  

i. Aev¯@e we‡¤̂i †¶‡Î 
cÖwZdwjZ ev cÖwZmwiZ 
iwk¥i cÖK…Z wgjb nq bv|  

ii. †Pv‡L †`Lv hvq wKš‘ c ©̀q 
†djv hvq bv|  

iii. me iKg `c©Y I †j‡Ý 
Drcbœ nq|  

j DÏxc‡Ki `c©YwU DËj `c©Y|  
ZvB †dvKvm `–iZ¡ n‡e FYvÍK, 

 f = 
r
2 = 

12
2  = 6 cm  

 A_©vr †dvKvm `–iZ¡ n‡e, f =  6 cm 
Avgiv Rvwb, 

 
1
u + 

1
v = 

1
f  

ev, 1
v = 

1
f  

1
u = 

1
6  

1
8 =  

7
24  

ev, v =  
24
7   

GLv‡b, 
eµZvi e¨vmva©,  
 CP = r = 12 cm 
`c©Y n‡Z e¯‘i `–iZ¡,  
 u = PB = 8 cm 
`c©Y n‡Z cÖwZwe‡¤̂i `–iZ¡ = v 
I weea©b = m 

AB Gi weea©b, m = | |vu  = 





 

24
7

8  = 
3
7 = 0.428 (Ans.) 

k DÏxc‡Ki `c©YwU n‡jv DËj `c©Y| GwU wbivc` WªvBwfs Gi 
Rb¨ e¨eüZ nq| DËj `c©Y me©̀ v Aev¯@e, †mvRv I Lwe©Z 
cÖwZwe¤̂ MVb K‡i weavq A‡bKUv AÂj Ry‡o †cQ‡bi hvbevnb ev 
c_Pvix‡K †`Lv hvq| iwk¥wP‡Îi gva¨‡g wb‡P e¨vL¨v †`Iqv n‡jv|  

 

C B F P 

A R M 

O 

B F C 

N A 

M 
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wP‡Î DËj Avqbvi mvg‡b AB e¯‘wUi A we›`y †_‡K cÖavb A‡¶i 
mgvš@ivj Av‡jvKiwk¥ cÖwZdwjZ n‡q RQ c‡_ P‡j hvq| 
iwk¥wU‡K ewa©Z Ki‡j GKwU cÖavb †dvKv‡m wgwjZ n‡e| Avevi 
Av‡iKwU Av‡jvKiwk¥ Av‡jvK †K›`ª eivei `c©‡Y N we›`y‡Z 
AvcwZZ n‡q NA c‡_ wd‡i Avm‡e| G‡K wcQ‡bi w`‡K ewa©Z 
Ki‡j AF I AC †iLv A we›`y‡Z wgwjZ n‡e| AB  BF AuvwK| 
ZLb AB B n‡e AB e¯‘i cÖwZwe¤̂| GLb AB e¯‘wU‡K `c©Y 
n‡Z †h‡Kv‡bv `–i‡Z¡B ivLv †nvK bv †Kb GwU Aev¯@e, †mvRv I 
Lwe©Z cÖwZwe¤̂ ˆZwi Ki‡e| ZvB wbivc` WªvBwfs Gi Rb¨ DËj 
`c©Y e¨envi Kiv nq|  

 cÖkœ  07   

E = 6V 
 

K. Av‡cw¶K †iva Kv‡K e‡j? 1 
L. we ỳ¨‡Zi AcPq †iva Ki‡j †jvW‡kwWs Kg‡eÑ e¨vL¨v Ki| 2 
M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. f‚-ms‡hv‡Mi c–‡e© I c‡i B I D we› ỳi wef‡ei Kxiƒc 

cwieZ©b NU‡e Zv MvwYwZKfv‡e †`LvI| 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 †Kv‡bv GjvKvq we`ÿ ‡Zi Pvwn`v hw` Drcv`b †_‡K †ewk nq 
Zvn‡j wMÖW †mLv‡b cÖ‡qvRbxq we`ÿ r mieivn Ki‡Z cv‡i bv| 
ZLb mve‡÷kbMy‡jv GK GjvKvi we ỳ̈ r mieivn Kivi Rb¨ Ab¨ 
GKwU GjvKvq we`ÿ r mieivn eÜ ivL‡Z eva¨ nq| G‡K 
†jvW‡kwWs e‡j| 
†jvW‡kwWs Gi Ab¨Zg cÖavb KviY we`ÿ ‡Zi AcPq ev Zwo‡Zi 
wm‡÷g jm| KviY ˆe`ÿ wZK Zv‡i we ỳ̈ r cvVv‡bvi mgq Zv‡ii 
†iv‡ai Rb¨ (I2R cwigvY Zvc) jm nq hv‡K wm‡÷g jm e‡j| 
Gi Rb¨ ˆe ỳ̈ wZK Zv‡i we ỳ̈ ‡Zi AcPq nq| GB AcPq ev 
wm‡÷g jm Kgv‡bvi Rb¨ D”P †fv‡ëR we ỳ̈ r cvVv‡bv nq| GB 
AcPq Kg n‡j †jvW‡kwWsI Kg n‡e| 

j eZ©bx‡Z R3 I R4 mgvš@iv‡j hy³| G‡`i Zzj¨‡iva RP n‡j, 
1

RP
 = 

1
R3

 + 
1
R4

 = 
1
3 + 

1
3 = 

2
3  

  RP = 
3
2 = 1.5  

GLv‡b,  
R1 = R2 = 2  
R3 = R4 = 3  

GLb R1, R2 I RP eZ©bx‡Z †kÖwY mgev‡q hy³, 
 eZ©bxi Zzj¨‡iva, 
Req = R1 + R2 + RP = (2 + 2 + 1.5) = 5.5  (Ans.) 

k f‚ms‡hv‡Mi c–‡e© : 

 

 

 

 

 
 

ÔMÕ †_‡K cvB, eZ©bxi Zzj¨‡iva  
Req = 5.5  

 eZ©bxi cÖevn, I = 
E

Req
 = 

6
5.5 = 1.09 A  

 A we› ỳi wefe VA = 6V 

AB As‡ki wefe cv_©K¨, VAB = IR1 = 1.09  2 = 2.18 V 

 B we› ỳi wefe, VB = = VA  VAB = 6  2.18 = 3.82 V 

BD As‡ki †iva, RBD = (2 + 1.5) = 3.5  

[ (M) †_‡K cvB, R3 I R4 Gi Zzj¨‡iva, RP = 1.5 ] 

 BD As‡ki wefe cv_©K¨, VBD = IRBD = 1.09  3.5 = 3.82 V 

 D we› ỳi wefe, VD = VB  VBD = (3.82  3.82) V = 0 V 

f‚ms‡hv‡Mi ci :  

 
C we›`y‡Z f‚-ms‡hvM Ki‡j C we›`yi wefe, VC = 0 V eZ©bxi 
cÖevn I = 1.09 A n‡j,  
BC As‡ki wefe cv_©K¨ VBC = IR2 = 1.09  2 = 2.18 V 

  B we›`yi wefe VB n‡j, VBC = VB  VC  

ev,  2.18 = VB  0 
  VB = 2.18 V 
 CD As‡ki wefe cv_©K¨ VCD = IRP = 1.09  1.5 = 1.635 V 

  D we›`yi wefe VCD = VC  VD 

ev,   1.635 = 0  VD 
  VD =  1.635 V 
†`Lv hv‡”Q, VB < VB Ges VD < VD 

  f‚ms‡hv‡Mi ci B I D Dfq we›`yi wefe n«vm cv‡e|  
B we›`yi wefe K‡g AB = VB  VB = (3.82  2.18) V = 1.64 V 

D we›`yi wefe K‡g, VD = VD  VD = 0  (1.635) = 1.635 V 

 cÖkœ  08  GKwU UªvÝdg©v‡ii gyL¨ KzÊjxi †fv‡ëR 220 Volt 
gyL¨ I †MŠY KzÊjxi cvK msL¨vi AbycvZ 3 : 7 Ges †gvU cvK 
msL¨v 700wU| gyL¨ KzÊjx‡Z 5 A Zwor cÖevn †`Iqv n‡jv| 

K. IC Kv‡K e‡j? 1 
L. †`LvI †h, c„w_ex GKwU e„nr Pz¤̂K| 2 

R1 = 2 R3 = 3 
A 

R4 = 3 R2 = 2 
B C 

E = 6V D 

R1 = 2 R3 = 3 
A 

R4 = 3 R2 = 2 
B C 

E = 6V D 
I 
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M. †MŠY KzÊjxi †fv‡ëR wbY©q Ki| 3 

N. UªvÝdg©viwU †h bxwZi Dci wfwË K‡i ˆZwi, Zv 

we‡kÐlYc–e©K Gi e¨envi Av‡jvPbv Ki| 4 

 [Aa¨vq-12 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h wmwjK‡bi g‡Zv Aa©cwievnx e¨envi K‡i Avgv‡`i AvOz‡ji 
b‡Li mgvb RvqMvq j¶ j¶ AvYyex¶wYK Zwor eZ©bx mshy³ ev 

A½xf‚Z Kiv nq, G‡K IC ev mgwš^Z eZ©bx e‡j||  

i c„w_ex GKwU e„nr Pz¤̂K| GKwU `Ê Pz¤̂K hLb Szwj‡q †`Iqv 
nq ZLb GwU me©̀ v DËi `w¶Y eivei Ae¯’vb K‡i| c„w_exi 

†fŠ‡MvwjK DËi †gi“ Avm‡j c„w_exi †PŠ¤̂K `w¶Y †gi“| ZvB GKwU 

`Ê Pz¤̂K‡K Szwj‡q w`‡j Pz¤̂KwUi DËi †gi“ c„w_exi †fŠ‡MvwjK 

DËi †gi“i w`‡K AvK…ó nq| Avevi c„w_exi †fŠ‡MvwjK `w¶Y †gi“ 

Avm‡j c„w_exi †PŠ¤̂K DËi †gi“| GRb¨ `w¶Y †gi“‡Z GKwU `Ê 

Pz¤̂K Szwj‡q w`‡j Gi `w¶Y †gi“ c„w_exi †fŠ‡MvwjK `w¶Y †gi“i 

w`‡K gyL K‡i _v‡K|  

 

wPÎ : c„w_ex GKwU weivU Pz¤̂K 

Z‡e †fŠ‡MvwjK DËi †gi“ Ges †PŠ¤̂K `w¶Y †gi“ GK we› ỳ‡Z 

Aew¯’Z bq| GKBfv‡e †fŠ‡MvwjK `w¶Y †gi“ Ges †PŠ¤̂K DËi 

†gi“ Avjv`v we› ỳ| A_©vr †fŠ‡MvwjK ga¨Zj Ges R¨vwgwZK ga¨Zj 

wKQyUv †KvY K‡i Aew¯’Z|  

j Avgiv Rvwb, 

 
VP
VS

 = 
NP
NS

  

ev, VS
VP

 = 
NS
NP

  

ev, VS = 
NS
NP

  VP 

  = 
7
3  220  

GLv‡b, 

gyL¨KzÊjxi †fv‡ëR, VP = 220 V 

gyL¨KzÊjx I †MŠY KzÊjxi 

cvKmsL¨v NP I NS n‡j NP
NS

 = 
3
7  

†MŠY KzÊjxi †fv‡ëR, VS = ? 

 = 513.33 V 
myZivs †MŠY KzÊjxi †fv‡ëR, VS = 513.33 V (Ans.) 

k UªvÝdg©vi †h bxwZi Dci wfwË K‡i ˆZwi : 
Zvwor‡PŠ¤̂K Av‡e‡ki Dci wfwË K‡i UªvÝdg©vi ˆZwi Kiv nq|  
GKwU cwieZ©bkxj †PŠ¤̂K †¶‡Îi wfZi hw` GKwU cwievnx Zv‡ii 
KzÊjx ivLv nq Z‡e H KzÊjxwU‡Z Zwo”PvjK kw³ (electro-
motive force) Avweó nq, hvi d‡j H Zvi KzÊjx‡Z Zwor 
cÖevwnZ nq| 
 UªvÝdg©v‡ii ỳwU Zv‡ii KzÊjx _v‡K, hviv mivmwi Zvi w`‡q 

hy³ bqÑ A_©vr Zv‡`i g‡a¨ †Kv‡bv mivmwi ms‡hvM †bB| wKš‘ 
Zviv ZvwoZ‡PŠ¤̂K Av‡e‡ki mvnv‡h¨ mshy³|  

 GKwU KzÊjx‡Z cwieZx© wefe (AC Voltage ev AC Potenial) 
cÖ‡qvM Kiv n‡j H KzÊjxi Pvwiw`‡K †PŠ¤̂K †¶Î cvIqv hvq 
(I‡q‡i‡÷‡Wi Zwor cÖev‡ni †PŠ¤̂Kwµqvi wbqgvbyhvqx) Ges 
†h‡nZz Drm wn‡m‡e AC Voltage e¨envi Kiv n‡q ZvB †PŠ¤̂K 
ej‡iLvMy‡jv (†PŠ¤̂K d¬v·) wØZxq KzÊjxi wfZi w`‡q AwZµg 
K‡i| d¨viv‡Wi cÖ_g m–Îvbyhvqx, GKwU e× Zvi KzÊjx‡Z 
†PŠ¤̂K d¬v‡·i cwieZ©b NU‡j H Zvi KzÊjx‡Z Zwo”PvjK 
kw³ Avweó nq|  


†h KzÊjx‡Z cwieZx© wefe cÖ‡qvM Kiv nq Zv‡K cÖvBgvwi KzÊjx ev 
gyL¨ KzÊjx Ges †h KzÊjx‡Z cwieZx© wefe Avweó nq Zv‡K 
†m‡KÛvwi KzÊjx ev †MŠY KzÊjx e‡j| 
cÖvBgvwi KzÊjxi †fv‡ëR VP Ges KzÊjx‡Z ZworcÖevn IP n‡j 
cÖvBgvwi KzÊjxi ¶gZv VPIP| †m‡KÛvwi KzÊjx‡Z Avweó †fv‡ëR 
VS Ges cÖevn IS n‡j Gi ¶gZv VSIS| Av`k© UªvÝdg©v‡i 
Zworkw³i AcPq nq bv e‡jÑ  
 IPIP = VSIS nq 
cÖvBgvwi KzÊjxi cvKmsL¨v NP Ges †m‡KÛvwi KzÊjxi cvKmsL¨v 
NS n‡j cÖvBgvwi I †m‡KÛvwi K‡q‡ji †fv‡ë‡Ri AbycvZÑ 

 
VP
VS

 = 
NP
NS

  

cÖvBgvwi KzÊjxi †P‡q †m‡KÛvwi KzÊjxi cvKmsL¨v 10 MyY n‡j 
†m‡KÛvwi KzÊjx‡Z cÖvBgvwi †fv‡ë‡Ri 10 MyY †fv‡ëR cvIqv 
hv‡e| wKš‘ KzÊjxØ‡qi ¶gZv wVK _v‡K e‡j †m‡KÛvwi KzÊjxi 
Kv‡i›U 10 fv‡Mi 1 fvM n‡q hv‡e|  

 
VP
VS

 = 
NP
NS

 = 
IS
IP

  
 

†PŠ¤̂K DËi †gi“ 
†fŠ‡MvwjK DËi †gi“ 

†fŠ‡MvwjK ga¨Zj 
†PŠ¤̂K ga¨Zj 

†PŠ¤̂K DËi †gi“ 
†fŠ‡MvwjK `w¶Y †gi“ 

S 

N 
V  

Avweó 
Zwo”PvjK 

kw³ 

Zvi KzÊjx 

†jvnvi †Kvi/g¾v 
Gw

m 
†f

v‡ë
R

 

†PŠ¤^K ej‡iLv/ 
 †PŠ¤^K d¬v· 
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