
c`v_©weÁvb     1447 

XvKv †evW© 2023 
 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©m¤̂wjZ 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/wPý †`Iqv hv‡e bv| 
 wb‡Pi Z‡_¨i Av‡jv‡K 1 I 2bs cÖ‡kœi DËi `vI : 
 1000 †KwR f‡ii GKwU Mvwo wb‡Pi Q‡Ki Z_¨ Abyhvqx Pj‡Q| 

mgq (sec) 0 10 20 30 40 50 60 70 80 90 
†eM (m/s) 0 20 40 40 40 40 30 20 10 0 

1. Mvwoi m‡e©v”P MwZkw³ KZ? 
 E 2  104J F 4  104J G 8  105J H 16  107J
2. MvwowUÑ 
 i. 2 m/s2 Z¡i‡Y hvÎv ïi“ K‡i ii. _vgvi c–‡e© MvwowUi g›`b 1 m/s2 

 iii. mg‡e‡M 1200 m c_ AwZµg K‡i 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii 
 wb‡Pi eZ©bxwU j¶ Ki Ges 3 I 4bs cÖ‡kœi DËi `vI : 

 
 

6V 

 R1 = 6  R2 = 4  R3 = 2 

 
 

3. eZ©bx‡Z Kx cwigvY Zwor cÖevwnZ n‡”Q? 
 E 0.5A F 2A G 5.5A H 72A
4. meKwU †iva‡K mgvš@iv‡j mvRv‡j Zzj¨ †iva 'Rp' †Kgb n‡e? 
 E Rp < R2 wKš‘ Rp > R3 F Rp < R1 wKš‘ Rp > R2
 G Rp < R2 Ges Rp = R3 H Rp < R2 Ges Rp > R3
5. GKwU DËj Avqbvi eµZvi e¨vmva© 6cm| AvqbvwUi 2cm mvg‡b 

GKwU j¶¨e¯‘ ivL‡j Gi cÖwZwe¤̂ n‡e 
 i. Aev¯@e I †mvRv  ii. ev¯@e I Dëv  iii. wZbMyY weewa©Z 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii 
6. GKwU kãZi½ evZv‡m 5s G 1750m c_ AwZµg K‡i| Zi½wUi 

Zi½‰`N©̈  0.5m n‡j K¤•v¼ KZ? 
 E 0.00143 Hz F 175 Hz G 700 Hz H 3500 Hz
7. 1 cc †K‡ivwm‡bi fi 0.8g| †K‡ivwm‡bi 50 cm Mfx‡i Pvc KZ? 
 E 392000 Nm–2 F 3920 Nm–2 

 G 392 Nm–2 H 3.92 Nm–2
8. GKwU Xvjy Z‡ji Dci w`‡q GKwU wµ‡KU ej Mwo‡q co‡j †Kvb 

ai‡bi Nl©Y m„wó nq? 
 E w¯’wZ Nl©Y F MwZ Nl©Y G AveZ© Nl©YH cÖevnx Nl©Y
9. Ônv‡Z nv‡Z Nl‡j Zvc Drcbœ nqÕ| GwU kw³i Kx ai‡bi iƒcvš@i? 
 E ivmvqwbK kw³ †_‡K Zvc kw³ 
 F Zwor kw³ †_‡K Zvc kw³
 G Zvc kw³ †_‡K hvwš¿K kw³
 H hvwš¿K kw³ †_‡K Zvc kw³ 
10. wb‡Pi †Kvb c`v‡_©i Bqs gWzjvm me‡P‡q Kg? 
 E KvV F KvP G Zvgv H nxiv
11. wb‡Pi †Kvb gva¨‡g kã me‡P‡q ª̀“Z P‡j? 
 E nvB‡Wªv‡Rb F †jvnv G cvi` H cvwb

12. AeZj AvqbviÑ 
 i. †dvKvm –̀iZ¡, eµZvi e¨vmv‡a©i A‡a©K 
 ii. †dvKvm –̀iZ¡ Amxg n‡j, †mwU mgZj Avqbv n‡e 
 iii. †gi“ I cÖavb †dvKv‡mi gv‡S †Kv‡bv e¯‘ ivL‡j Zvi cÖwZwe¤^ 

Aev¯@e n‡e 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
13. wb‡Pi †Kvb c`v_©wU me©vwaK we ỳ̈ r cwievnx? 
 E †mvbv F Zvgv G i“cv H MÖvdvBU
14. †jvnvi NbZ¡ KZ? 
 E 7.80 gm/cc F 2.60 gm/cc 
 G 1.00 gm/cc H 0.25 gm/cc
15. k‡ãi ZxeªZvi GKK n‡”QÑ 
 E Hz F dB G Wm–2 H W-Hz
16. Zi½‰`N©̈  hw` „̀k¨gvb Av‡jvi me‡P‡q eo Zi½‰`N©̈  †_‡KI eo 

nq, †mUv‡K Avgiv Kx ewj? 
 E AvjUªvfv‡qv‡jU F G·-†i
 G Mvgv-†i H Bbd«v‡iW
17. †Kv‡bv cwievnxi ga¨ w`‡q t mg‡q hw` Q PvR© cÖevwnZ nq Z‡e 

Zwor cÖevn n‡eÑ 
 E I = 

Q
t  F I = 

t
Q G I = Qt H I = Q2t

18. 1 wMMvevBU n‡jvÑ 
 i. 1 †gMvevBU Gi 1000 MyY eo ii. 1 †UivevB‡Ui 1000 MyY †QvU 
 iii. 1 wK‡jvevBU Gi 109 MyY eo 
 wb‡Pi †KvbwU mwVK? 
 E iii F i I ii G i I iii H i, ii I iii
19. w¯’i Ae¯’vb n‡Z mylg Z¡i‡Y Pjgvb †Kv‡bv e¯‘i †eMÑ 
 E mg‡qi eM©g–‡ji mgvbycvwZKF mi‡Yi eM©g–‡ji mgvbycvwZK
 G mg‡qi e‡M©i mgvbycvwZK H mi‡Yi e‡M©i mgvbycvwZK
20. †K cÖ_g Kvh©KviY Ges hyw³ Qvov ïay ag© AZxw› ª̀q Ges †cŠivwYK 

KvwnwbwfwËK e¨vL¨v MÖnY Ki‡Z A¯̂xKvi K‡iwQ‡jb? 
 E †_wjm F wc_v‡Mvivm
 G †W‡gvwµUvm H Avwi¯@vivKm
21. †cÖvU‡bi e¨vmva© KZ? 
 E 7  10–7m F 5  10–11mG 1  10–15mH 9  1031m
22. †e‡Mi gvÎv †KvbwU? 
 E LT–2 F L2T G L–1T H LT–1
23. m–h© †_‡K Av‡jv I Zvc ˆZwi nq †Kvb ej w`‡q? 
 E gnvKl© ej F we`ÿ r †PŠ¤^Kxq ej
 G `ye©j wbDwK¬q ej H mej wbDwK¬q ej
24. e¯‘i fi‡e‡Mi cwieZ©‡bi nvi Zvi Dci cÖhy³ e‡ji 
 E e¨¯@vbycvwZK F e‡M©i mgvbycvwZK
 G mgvbycvwZK H e‡M©i e¨¯@vbycvwZK
25. cÖK…wZ‡Z BD‡iwbqv‡gi cwigvY KZ? 
 E 0.07% F 0.7% G 7% H 7.7% 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †jL| 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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XvKv †evW©Ñ2023 
 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| `„k¨Kí-1 : GKwU ¶z`ª ˆ`N©̈  cwigvcK h‡š¿i cÖavb †¯‹‡j ¶z`ªZg 

1 fv‡Mi gvb 1mn| hš¿wUi fvwb©qvi †¯‹‡ji 20 fv‡Mi ˆ`N©̈  cÖavb 
†¯‹‡ji 19 fv‡Mi ˆ`‡N©̈ i mgvb| hš¿wU Øviv cwigv‡c GKwU `Ê B 
Gi ˆ`N©̈  8.73 cm I cÖavb †¯‹j cvV 8.7 cm cvIqv †Mj| 

 `„k¨Kí-2 : GKwU NbK AvK…wZi e¯‘ P Gi GK evûi cwigvcK…Z 
ˆ`N©̈  5.5 cm hv‡Z Av‡cw¶K Î“wU 7%| 
K. ¯Œz‡qi wcP Kv‡K e‡j? 1 
L. †Kv‡bv ivwki cwigvc cÖKvk Ki‡Z GK‡Ki cÖ‡qvRb nq †Kb? 2 
M. „̀k¨Kí-1 G 'B' ˆ`N©̈  cwigv‡ci cÖvß fvwb©qvi mgcvZb wbY©q Ki| 3 
N. `„k¨Kí-2 G P Gi AvqZb I GK c„‡ôi †¶Îdj cwigv‡c 

Av‡cw¶K Î“wUi Zzjbv Ki| 4 
2| `„k¨Kí-1 : 

 

e¨vmva© = 4 cm 
C A 

B 

O 

 
 „̀k¨Kí-2 : GKwU e¯‘‡K ABC c‡_ A n‡Z C G wb‡q hvIqv n‡jv| 

 

†e
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mgq (s)   
 wP‡Î OK Ges OL h_vµ‡g P Ges Q Mvwoi †eMÑ mgq †jLwPÎ 

wb‡ ©̀k K‡i| 
K. RoZv Kv‡K e‡j? 1 
L. m–‡h©i Pviw`‡K c„w_exi MwZ †Kvb ai‡bi MwZ? e¨vL¨v Ki| 2 
M. `„k¨Kí-1 †_‡K –̀iZ¡ I mi‡Yi cv_©K¨ wbY©q Ki| 3 
N. `„k¨Kí-2 G GKB mg‡q 'P' A‡c¶v 'Q' AwaKZi `–iZ¡ AwZµg 

Ki‡Z cvi‡e wK? we‡kÐl‡Yi gva¨‡g gZvgZ `vI| 4 
3| DÏxcK-1 : 

 30 ms1 
A 20 ms1 B A B 

VA 
A B 

VB 

msNl©Kvj  
 wP‡Îi A I B Gi fi h_vµ‡g 50 kg I 40 kg| 
 DÏxcK-2 : 200 MÖvg f‡ii GKwU e¯‘i †eM ebvg mgq †jLwPÎ 

wb‡P †`Iqv n‡jv : 
 Y 

20 40 

 
40 ms1 

X 
O 

mgq (sec)  
60 

C 

B A 

 
 K. coš@ e¯‘i 2q m–ÎwU †jL| 1 
L. †Kv‡bv MwZkxj e¯‘i fi‡eM I MwZkw³i ga¨Kvi m¤•K© e¨vL¨v Ki| 2 
M. DÏxcK-1 Gi Av‡jv‡K vA Gi gvb wbY©q Ki| 3 
N. DÏxcK-2 Gi †jLwPÎwU‡K e‡ji cÖK…wZ we‡ePbvq we‡kÐlY Ki| 4 

4| DÏxcK : `ywU Zwor †gvUi mswkÐó Z_¨ wb‡Pi Q‡K Dc¯’vcb Kiv n‡jv : 
Zwor †gvUi 
Gi ¶gZv 

mvcÐvB U¨vs‡K 
DVv‡bv cvwbi 

fi (kg) 

f‚wg n‡Z 
U¨vs‡Ki 

D”PZv (m) 

Kvh©Ki 
mgq (s) 

AwfKl©R 
Z¡iY 

(ms–2) 
P(2.5 kw) 2000 20 210 9.8 
Q(2.4 kw) 2100 15 180 9.8 

K. K‡›Uªvj iW Kv‡K e‡j? 1 
L. `xN© jvd †`Iqvi c–‡e© wKQz`–‡i †`Š‡o Avm‡Z nq †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki 'P' Øviv DVv‡bv cvwbi wefe kw³ wbY©q Ki| 3 
N. DÏxc‡Ki 'Q' A‡c¶v 'P' B †kÖqÑ Kg©̀ ¶Zv we‡ePbvq gZvgZ e¨³ Ki|4 

5| `„k¨Kí-1 : 500 MÖvg f‡ii GKwU †Mvj‡Ki e¨vm 6 cm. 
 `„k¨Kí-2 : 

 F1 = 100 N F2 

 
 †QvU I eo wc÷‡bi †¶Îdj h_vµ‡g 5 cm2 Ges 100 cm2| ej 

cÖ‡qvM K‡i †QvU wc÷b‡K 20 cm wb‡P bvgv‡bv n‡jv| 
K. AvwK©wgwW‡mi m–ÎwU †jL| 1 
L. cPv wWg cvwb‡Z fv‡m †Kb? e¨vL¨v Ki| 2 
M. `„k¨Kí-1 †_‡K †MvjKwUi Dcv`v‡bi NbZ¡ wbY©q Ki| 3 
N. `„k¨Kí-2 G Dfq wc÷‡b Kv‡Ri cwigvY AcwiewZ©Z wQjÑ 

we‡kÐl‡Yi gva¨‡g gZvgZ `vI| 4 
6| `„k¨Kí-1 : GKwU mij †`vjK, P Gi myZiv ˆ`N©¨ 99 cm| †`vjKwU‡K 9.8 ms–2 

AwfKl©R Z¡iY m¤•bœ ¯’v‡b `yj‡Z †`Iqv n‡jv| 
 `„k¨Kí-2 : †Kv‡bv gva¨‡g mÂvwjZ ỳwU Drm KZ…©K m„ó Zi½ 

wb‡P Av‡jvKcvZ Kiv n‡jv : 
 8 cm 8 cm 

 
  wPÎ-A      wPÎ-B 

K. k‡ãi Zx²Zv Kv‡K e‡j? 1 
L. mKj cÖwZdwjZ k‡ãi cÖwZaŸwb †kvbv hvq bv †Kb? 2 
M. `„k¨Kí-1 Gi P Gi †`vjbKvj wbY©q Ki| 3 
N. `„k¨Kí-2 Gi wPÎ A I B Gi ch©vqKv‡ji Zzjbv Ki| 4 

7| `„k¨Kí-1 : GKwU mgZj `c©‡Yi mvg‡b 20 †m.wg. D”PZvi GKwU 
e¯‘ ivLv n‡jv| 

 `„k¨Kí-2 : 
 
 
 
 
 
  

Av‡jvKxq e¯‘ (M) 
K. †Mvjxq `c©‡Yi †dvKvm –̀iZ¡ Kv‡K e‡j? 1 
L. †Mvjxq `c©‡Yi cÖavb A¶ GKwU nq †Kb? e¨vL¨v Ki| 2 
M. `„k¨Kí-1 Gi Av‡jv‡K we‡¤̂i D”PZv wbY©q Ki| 3 
N. `„k¨Kí-2 Gi M2, c ©̀vq †djv hvq bv Ggb we¤̂ MVb Ki‡Z 

cv‡i| iwk¥wP‡Îi Av‡jv‡K we‡kÐlY Ki| 4 
8|  

 

A 

C 

B 5 

10 10 

 R1 = 24 

 

 R2 = 12 

 R3 = 12 

12V 

 +I 

 
   wPÎ-1 wPÎ-2 

K. Aa©cwievnx c`v_© Kv‡K e‡j? 1 
L. GKwU wbw ©̀ó Zvgvi Zvi‡K mylgfv‡e †U‡b j¤̂v Kiv n‡j Gi 

cwievwnZv n«vm cvq †Kb? e¨vL¨v Ki| 2 
M. wPÎ-1 Gi A I B Gi ga¨Kvi Zzj¨ †iva wbY©q Ki| 3 
N. wPÎ-2 Gi R2 I R3 Kx GKB mg‡q GKB cwigvY kw³ e¨q 

K‡i? we‡kÐlYc–e©K gZvgZ `vI| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

[ ª̀óe¨ : 5. mwVK DËi : kyaygvÎv (i) 

m„Rbkxj 
 cÖkœ  01  `„k¨Kí-1 : GKwU ¶z`ª ˆ`N©̈  cwigvcK h‡š¿i cÖavb 
†¯‹‡j ¶z`ªZg 1 fv‡Mi gvb 1mn| hš¿wUi fvwb©qvi †¯‹‡ji 20 

fv‡Mi ˆ`N©̈  cÖavb †¯‹‡ji 19 fv‡Mi ˆ`‡N©̈ i mgvb| hš¿wU Øviv 
cwigv‡c GKwU `Ê B Gi ˆ`N©̈  8.73 cm I cÖavb †¯‹j cvV 8.7 

cm cvIqv †Mj| 

`„k¨Kí-2 : GKwU NbK AvK…wZi e¯‘ P Gi GK evûi cwigvcK…Z 
ˆ`N©̈  5.5 cm hv‡Z Av‡cw¶K Î“wU 7%| 

K. ¯Œz‡qi wcP Kv‡K e‡j? 1 
L. †Kv‡bv ivwki cwigvc cÖKvk Ki‡Z GK‡Ki cÖ‡qvRb nq 

†Kb? 2 
M. `„k¨Kí-1 G ʻBʼ ˆ`N©̈  cwigv‡ci cÖvß fvwb©qvi 

mgcvZb wbY©q Ki| 3 
N. `„k¨Kí-2 G P Gi AvqZb I GK c„‡ôi †¶Îdj 

cwigv‡c Av‡cw¶K Î“wUi Zzjbv Ki| 4 
 [Aa¨vq-1 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h ¯ŒzM‡Ri Uzwc GKevi m¤•–Y© Nyiv‡j Gi hZUzKz miY N‡U Ges 
ˆiwLK †¯‹j eivei †h ˆ`N©̈  GwU AwZµg K‡i Zv‡K ¯Œz‡qi wcP 
e‡j| 

i †h‡Kv‡bv cwigv‡ci Rb¨ GKwU ÷¨vÛvW© ev Av`k© cwigv‡Yi 
cÖ‡qvRb nq †hb Zvi mv‡_ Zzjbv K‡i cwigvc Kiv hvq| G Av`k© 
cwigvY n‡”Q cwigv‡ci GKK| G GKKMy‡jv Ggbfv‡e wVK Kiv 
n‡q‡Q hv‡Z GMy‡jv myweavRbK AvKv‡ii nq Ges mn‡R I 
mwVKfv‡e Zv cybi“rcv`b Kiv hvq| GRb¨ †Kv‡bv ivwki cwigvY 
cÖKvk Ki‡Z GK‡Ki cÖ‡qvRb nq| 

j GLv‡b, cÖavb †¯‹‡ji ¶z`ªZg 1 Ni = 1 mm 

fvwb©qvi †¯‹‡ji 20 Ni = cÖavb †¯‹‡ji 19 Ni 

 fvwb©qvi †¯‹‡ji 1 N‡ii ˆ`N©̈  = 
19
20 mm = 0.95 mm 

 fvwb©qvi aª“eK VC = cÖavb †¯‹‡ji 1 Ni  fvwb©qvi †¯‹‡ji 1 Ni 
 = 1 mm  0.95 mm 
 = 0.05 mm = 0.005 cm 
B e¯‘i ˆ`N©̈ , L = 8.73 cm 

cÖavb †¯‹j cvV, M = 8.7 cm 

fvwb©qvi mgcvZb, V = ? 

Avgiv Rvwb, L = M + V  VC 

 ev, V = 
L  M

VC  

 ev, V = 
8.73  8.7

0.005  

 ev, V = 
0.03
0.005 

 ev, V = 6 
AZGe B ˆ`N©̈  cwigv‡ci cÖvß fvwb©qvi mgcvZb 6| (Ans.) 

k cwigvcK…Z Nb‡Ki AvqZb, 
 V = 5.5  5.5  5.5 
 = 166.37 cm3  

GLv‡b, 
cwigvcK…Z Nb‡Ki av‡ii 
ˆ`N©̈ , L = 5.5 cm 

Ges Nb‡Ki GK c„‡ôi †¶Îdj, A = 5.5  5.5 
 = 30.25 cm2  
7% Av‡cw¶K Î“wU‡Z ˆ`N©̈  me‡P‡q Kg n‡Z cv‡i,  

 Lmin = 5.5  5.5  
7

100 

  = 5.5  5.5  0.07 
  = 5.5  0.385 
  = 5.115 cm 

ˆ`N©̈  me‡P‡q †ewk n‡Z cv‡i, Lmax = 5.5 + 5.5  
7

100 

 = 5.5 + 5.5  0.07 
 = 5.5 + 0.385 
 = 5.885 cm 
AvqZ‡bi †¶‡Î : 
me‡P‡q Kg AvqZb, Vmin = (5.115 cm)3 = 133.82 cm3  
me‡P‡q †ewk AvqZb, Vmax = (5.8 cm)3 = 203.81 cm3  
 P‚ovš@ Î“wU = |203.81  166.37| = 37.446 cm3 (m‡e©v”P gvb wb‡q) 
A_ev, |166.37  133.82| = 32.55 cm3 (me©wbæ gvb wb‡q) 
 Î“wUi m‡e©v”P gvb MÖnY K‡i P‚ovš@ Î“wU cvB, 37.446 cm3 

 Av‡cw¶K Î“wU = 37.446
166.37 = 0.225 = 22.5% 

†¶Îd‡ji †¶‡Î : 
me‡P‡q Kg AvqZb, Amin = (5.11 cm)2 = 26.11 cm2  
me‡P‡q †ewk †¶Îdj, Amax = (5.885 cm)2 = 34.63 cm2  
 P‚ovš@ Î“wU |34.63  30.25| = 4.38 cm2 [m‡e©v”P gvb wb‡q] 
A_ev, |30.25  26.11| = 4.14 cm2 [me©wbæ gvb wb‡q] 
 Î“wUi m‡e©v”P gvb MÖnY K‡i P‚ovš@ Î“wU 4.38 cm2  

 Av‡cw¶K Î“wU = 
4.38
30.25 = 0.1447 = 14.47%  

myZivs AvqZb Î“wU GK c„‡ôi †¶Îdj Î“wUi 0.225
0.1447 = 1.55 MyY 
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 cÖkœ  02  `„k¨Kí-1 : 
 

e¨vmva© = 4 cm 
C A 

B 

O 

 
GKwU e¯‘‡K ABC c‡_ A n‡Z C G wb‡q hvIqv n‡jv| 
`„k¨Kí-2 : 
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mgq (s)   
wP‡Î OK Ges OL h_vµ‡g P Ges Q Mvwoi †eMÑ mgq †jLwPÎ 
wb‡ ©̀k K‡i| 

K. RoZv Kv‡K e‡j? 1 
L. m–‡h©i Pviw`‡K c„w_exi MwZ †Kvb ai‡bi MwZ? e¨vL¨v 

Ki| 2 
M. `„k¨Kí-1 †_‡K `–iZ¡ I mi‡Yi cv_©K¨ wbY©q Ki| 3 
N. `„k¨Kí-2 G GKB mg‡q 'P' A‡c¶v 'Q' AwaKZi `–iZ¡ 

AwZµg Ki‡Z cvi‡e wK? we‡kÐl‡Yi gva¨‡g gZvgZ 
`vI| 4 

 [Aa¨vq-2 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h e¯‘ †h Ae¯’vq Av‡Q wPiKvj †m Ae¯’v eRvq ivL‡Z 
PvIqvi †h cÖeYZv ev †m Ae¯’v eRvq ivL‡Z PvIqvi †h ag© Zv‡K 
RoZv e‡j| 

i Avgiv Rvwb, †Kv‡bv MwZkxj e¯‘KYvi MwZ hw` Ggb nq †h, 
GwU Gi MwZi c‡_ †Kv‡bv wbw ©̀ó we›`y‡K wbw ©̀ó mgq cici 
GKB w`K †_‡K AwZµg K‡i, Zvn‡j †mB MwZ‡K ch©vqe„Ë MwZ 
e‡j| c„w_ex m–h©‡K Dce„ËvKvi c‡_ cÖwZ 1 eQi ev 365 w`b 
cici GKB w`K †_‡K cwiågY K‡i, ZvB c„w_exi MwZ ch©vqe„Ë 
MwZ| Avevi, †Kv‡bv e¯‘ hw` †Kv‡bv we› ỳ ev A¶ †_‡K mgvb  
`–iZ¡ eRvq †i‡L H we›`y ev A‡¶i Pvicv‡k e„ËvKvi c‡_ Ny‡i, 
Z‡e e¯‘i †mB MwZ n‡jv N–Y©b MwZ| †h‡nZz c„w_exi K¶c_ 
Dce„ËvKvi, †m‡nZz m–h© †_‡K c„w_exi `–iZ¡ me©̀ v mgvb bq, 
ch©vqKv‡ji wewfbœ mg‡q GB `–iZ¡ wewfbœ| ZvB m–‡h©i Pviw`‡K 
c„w_exi MwZ e„ËvKvi MwZ| 

j ABC c‡_,  

 `–iZ¡ = 2r
2  

 = r 
 = 3.1416  4 cm 
 = 12.5664 cm 

†`Iqv Av‡Q, 
e¨vmva©, r = 4cm 
  = 3.1416 

Ges miY = e„‡Ëi e¨vm, AC = 2  e¨vmva© = 2  4 =  8cm 
 „̀k¨Kí-1 †_‡K –̀iZ¡ I mi‡Yi cv_©K¨ = 12.5664  8 
 = 4.5664 cm 
 = 0.45664 m (Ans.) 

k P Mvwoi †¶‡Î, 
GLv‡b, P MvwowU OK c‡_ mgZ¡i‡Y P‡j, 

 s1 = ( )u1 + v1
2  t1 

 = ( )0 + 80
2   6 

 = 40  6 
 = 240 m 

Avw`‡eM, u1 = 0 
†kl‡eM, v1 = 80 ms1 

mgq, t1 = 6 s 
`–iZ¡, s1 = ? 

Avevi, Q MvwowU OL c‡_ mgZ¡i‡Y P‡j, 

 s2 = ( )u2 + v2
2   t2 

 = ( )0 + 40
2   6 

 = 20  6 
 = 120 m 

†`Iqv Av‡Q, 
Avw`‡eM, u2 = 0 
†kl‡eM, v2 = 40 ms1 
mgq, t2 = 8s 

A_©vr, s1  s2  
myZivs `„k¨Kí-2 G GKB mg‡q P A‡c¶v Q AwaKZi –̀iZ¡ 
AwZµg Ki‡Z cvi‡e bv| 

 cÖkœ  03  DÏxcK-1 : 
 30 ms1 

A 20 ms1 B A B 
VA 

A B 
VB 

msNl©Kvj  
wP‡Îi A I B Gi fi h_vµ‡g 50 kg I 40 kg| 
DÏxcK-2 : 200 MÖvg f‡ii GKwU e¯‘i †eM ebvg mgq †jLwPÎ 
wb‡P †`Iqv n‡jv : 

 Y 

20 40 

 
40 ms1 

X 
O 

mgq (sec)  
60 

C 

B A 

 
K. coš@ e¯‘i 2q m–ÎwU †jL| 1 
L. †Kv‡bv MwZkxj e¯‘i fi‡eM I MwZkw³i ga¨Kvi 

m¤•K© e¨vL¨v Ki| 2 
M. DÏxcK-1 Gi Av‡jv‡K vA Gi gvb wbY©q Ki| 3 
N. DÏxcK-2 Gi †jLwPÎwU‡K e‡ji cÖK…wZ we‡ePbvq 

we‡kÐlY Ki| 4 
 [Aa¨vq-3 Gi Av‡jv‡K] 
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3bs cÖ‡kœi DËi 

h w¯’i Ae¯’vb †_‡K webv evavq coš@ e¯‘i wbw ©̀ó mg‡q (t) 
cÖvß †eM (v) H mg‡qi mgvbycvwZK A_©vr v  t| 

i hw` m f‡ii †Kv‡bv e¯‘ v †e‡M MwZkxj nIqvq Gi MwZkw³ 

EK nq Z‡e, EK = 
1
2 mv2| 

Avevi, e¯‘wUi fi‡eM p n‡j, p = mv 

  EK = 
1
2 

m2v2

m   

ev,  EK = 
1
2 

p2

m = 
p2

2m ................(i) 

ev,  p2 = 2m EK 
†h‡nZz e¯‘i fi m aª“eK 
  p2  EK 

ev,  p  EK ....................... (ii) 
(i) Ges (ii) bs Gi DfqB e¯‘i fi‡eM Ges MwZkw³i ga¨Kvi m¤•K©| 

j Avgiv Rvwb, 

vA = 
(mA  mB) uA  2mBuB

mA + mB
 

 = 
(50  40) 30 + 2  40  20

50 + 40  

 = 
300 + 1600

90  

 = 
1900

90  

 = 21.11 ms1 (Ans.) 

†`Iqv Av‡Q, 
uA = 30ms1 
uB = 20 ms1 
mA = 50 kg 
mB =  40 kg 
vA = ? 

k OA As‡k, 

 a1 = 
v  u

t  

 = 
40  0

20  

 = 2ms2 

GLv‡b,  
Avw`‡eM, u = 0 
†kl‡eM, v = 40ms1 
mgq, t = 20 s. 

 
 ej, F1 = mu1 
 = 0.2 kg  2 
 = 0.4 N. 

GLv‡b, 
a1 = 2ms1 

m = 200g = 0.2 kg 
F1 = ? 

OA As‡k e‡ji Kvi‡Y †eM e„w× cvq| 

Avevi AB As‡k, e¯‘wU mg‡eM P‡j ZvB G As‡k Z¡iY, a1 = 0 
 F2 = ma2  
 = 0.2  0 = 0 

GLv‡b,  
a2 = 0 
m = 0.2 kg 
F2 = ? 

 AB As‡k †Kv‡bv ej cÖ‡qvM Kiv nqwb| 

Avevi BC As‡k 

a3 = 
v  u

t  

ev, a3 = 
0  40

20  =  2 ms-2 

GLv‡b,  
u = 40ms1 
v = 0 
t = 60  40 = 20s 
a3 = ? 

 F3 = ma3  
 = 0.2  ( 2) 
 =  0.4 ms2 
 BC †iLv eivei e¯‘wUi MwZi wecix‡Z e¯‘i Dci 0.4 N aª“e 
ej cÖ‡qvM Kiv n‡q‡Q|  

 cÖkœ  04  DÏxcK : `ywU Zwor †gvUi mswkÐó Z_¨ wb‡Pi Q‡K 
Dc¯’vcb Kiv n‡jv : 
Zwor †gvUi 
Gi ¶gZv 

mvcÐvB U¨vs‡K 
DVv‡bv cvwbi 

fi (kg) 

f‚wg n‡Z 
U¨vs‡Ki 

D”PZv (m) 

Kvh©Ki 
mgq (s) 

AwfKl©R 
Z¡iY 

(ms–2) 

P(2.5 kW) 2000 20 210 9.8 
Q(2.4 kW) 2100 15 180 9.8 

K. K‡›Uªvj iW Kv‡K e‡j? 1 
L. `xN© jvd †`Iqvi c–‡e© wKQz`–‡i †`Š‡o Avm‡Z nq †Kb? 

e¨vL¨v Ki| 2 
M. DÏxc‡Ki ʻPʼ Øviv DVv‡bv cvwbi wefe kw³ wbY©q Ki|3 
N. DÏxc‡Ki ʻQʼ A‡c¶v ʻPʼ B †kÖq Kg©̀ ¶Zv we‡ePbvq 

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

4bs cÖ‡kœi DËi 

h wbDwK¬qvi wi-A¨v±i cÖwµqv wbqš¿Y ivL‡Z evowZ wbDwUb 
†kvl‡Yi Rb¨ †h iW e¨envi Kiv nq Zv‡K K‡›Uªvj iW e‡j| 

i wbDU‡bi MwZi cÖ_g m–Î n‡Z Avgiv Rvwb, †Kv‡bv e¯‘i Dci 
evwn¨Kfv‡e ej cÖ‡qvM bv Kiv n‡j w¯’i e¯‘ wPiKvj w¯’i 
_vK‡Z Pvq Avi MwZkxj e¯‘ wPiKvj mg‡e‡M GKB mij‡iLvq 
Pj‡Z Pvq| e¯‘i GB ag©B n‡jv RoZv| GKRb A¨v_‡jwUK `xN© 
jvd †`Iqvi c–‡e© wKQỳ –i †_‡K †`Š‡o Av‡m hv‡Z Zvi g‡a¨ MwZ 
RoZv AwR©Z nq| hvi `i“b †m jvd †`Iqvi ci †ek wKQyUv –̀iZ¡ 
AwZµg Ki‡Z cv‡i| 

j P †gvU‡ii †¶‡Î, 
Ep = mgh 
 = 2000 kg  9.8ms2  20 m 
 = 392000 J (Ans.) 

GLv‡b,  
cvwbi fi, m = 2000 kg 
AwfKl©R Z¡iY, g = 9.8 ms2  
D”PZi, h = 20m 
wefe kw³, Ep = ? 

k PQ †gvU‡ii Kg©̀ ¶Zv : 

p = 
Kvh©Ki ¶gZv
cÖ̀ Ë ¶gZv   100% 

 = 

mgh
t

2500 W  100% 

 = 

2000  9.8  20
210

 2500   100% 

 = 74.67% 

GLv‡b, 
fi, m = 2000 kg 
AwfKl©R Z¡iY, g = 9.8 ms2  
mgq, t = 210 s 
cÖ̀ Ë ¶gZv = 2.5 kW 
 = 2500 W 
Kg©̀ ¶Zv, p = ? 
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Avevi Q †gvU‡ii Kg©̀ ¶Zv : 

Q = 
Kvh©Ki ¶gZv
cÖ̀ Ë ¶gZv   100% 

 = 

mgh
t

2500 W  100% 

 = 

2100  9.8  15
180

 2400   100% 

 = 71.46% 

GLv‡b, 
fi, m = 2100 kg 
AwfKl©R Z¡iY, g = 9.8 ms2  
mgq, t = 180 s 
cÖ̀ Ë ¶gZv = 2.4 kW 
 = 2400 W 
Kg©̀ ¶Zv, Q = ? 

GLv‡b P > Q 

 Q A‡c¶v P-B †kÖq Dw³wU mwVK| 

 cÖkœ  05  „̀k¨Kí-1 : 500 MÖvg f‡ii GKwU †Mvj‡Ki e¨vm 6 cm. 
`„k¨Kí-2 : 

 F1 = 100 N F2 

 
†QvU I eo wc÷‡bi †¶Îdj h_vµ‡g 5 cm2 Ges 100 cm2| ej 
cÖ‡qvM K‡i †QvU wc÷b‡K 20 cm wb‡P bvgv‡bv n‡jv| 

K. AvwK©wgwW‡mi m–ÎwU †jL| 1 
L. cPv wWg cvwb‡Z fv‡m †Kb? e¨vL¨v Ki| 2 
M. `„k¨Kí-1 †_‡K †MvjKwUi Dcv`v‡bi NbZ¡ wbY©q Ki| 3 
N. `„k¨Kí-2 G Dfq wc÷‡b Kv‡Ri cwigvY AcwiewZ©Z 

wQj we‡kÐl‡Yi gva¨‡g gZvgZ `vI| 4 
 [Aa¨vq-5 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘‡K w¯’i Zij ev evqexq c`v‡_© AvswkK ev m¤•–Y© 
Wzev‡j e¯‘wU wKQz IRb nvivq e‡j g‡b nq| GB nviv‡bv IRb 
e¯‘wUi Øviv AcmvwiZ Zij ev evqexq c`v‡_©i IR‡bi mgvb| 

i cPv wWg cvwb‡Z fv‡m KviY cPv wW‡gi Mo NbZ¡ cvwbi 
Nb‡Z¡i †P‡q Kg| wKš‘ fv‡jv wWg cvwb‡Z Wz‡e, KviY fv‡jv 
wW‡gi NbZ¡ cvwbi Nb‡Z¡i †ewk| wWg hLb c‡P hvq ZLb wW‡gi 
mw”Q`ª †Lvmvi ga¨ w`‡q M¨vm †ei n‡q hvq Avi G Kvi‡Y GKB 
AvqZ‡bi wW‡gi NbZ¡ K‡g hvq| Avi NbZ¡ K‡g hvIqvi Kvi‡YB 
cPv wWg cvwb‡Z fv‡m| 

j †`Iqv Av‡Q, fi, m = 500 gm = 0.5 kg 
 e¨vm, 2r = 6 cm 

 e¨vmva©, r = 
6
2 cm = 3 cm = 0.03 m 

 NbZ¡,  = 
m
v  

 = 
m

4
3r3

 

 = 
0.5

4
3  3.1416  (0.03)3

 

 = 4420.96 kgm3 (Ans.) 

k Avgiv Rvwb,  

 
F2
F1

 = 
A2
A1

 

ev, F2 = F1  
A2
A1

 

ev, F2 = 100  
100
5  = 2000 N. 

GLv‡b, 
†QvU wc÷‡bi †¶‡Î,  
ej, F1 = 100 N 
†¶Îdj, A1 = 5 cm2 

miY, l1 = 20 cm = 0.2 m 
eo wc÷‡bi †¶‡Î,  
 †¶Îdj, A2 = 100 cm2 

ej, F2 = ? 
miY l2 = ? 

GLb, F1l1 = F2l2  

ev,    l2  = 
F1l1
F2

 

 = 
100  0.2

2000  

 = 0.01 m 

†QvU wc÷‡bi K…ZKvR, W1 = F1l1  
 = 100  0.2 
 = 20 J. 
Ges eo wc÷‡bi K…ZKvR, W2 = F2l2 

 = 2000  0.01 
 = 20 J. 
 W1 = W2  
myZivs †QvU I eo Dfq wc÷‡b Kv‡Ri cwigvY mgvb wQj A_©vr 
AcwiewZ©Z wQj| 

 cÖkœ  06  `„k¨Kí-1 : GKwU mij †`vjK, P Gi myZiv ˆ`N©̈  99 
cm| †`vjKwU‡K 9.8 ms–2 AwfKl©R Z¡iY m¤•bœ ¯’v‡b `yj‡Z 
†`Iqv n‡jv| 
`„k¨Kí-2 : †Kv‡bv gva¨‡g mÂvwjZ ỳwU Drm KZ…©K m„ó Zi½ 
wb‡P Av‡jvKcvZ Kiv n‡jv : 

 8 cm 8 cm 

 
  wPÎ-A      wPÎ-B 

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

 [Aa¨vq-7 Gi Av‡jv‡K] 
6bs cÖ‡kœi DËi 

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

i cÖwZaŸwb †kvbvi Rb¨ k‡ãi cÖwZdjb n‡Z nq| GQvovI 
cÖwZaŸwb †kvbvi Rb¨ Drm I cÖwZdj‡bi –̀iZ¡ Ggb nIqv `iKvi 
hv‡Z k‡ãi †mB –̀iZ¡ AwZµg Ki‡Z 0.1s Gi †ewk mgq jv‡M| 
ZvB ejv hvq, kyay cÖwZdjb n‡jB mKj †¶‡Î cÖwZaŸwb †kvbv hvq bv| 
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j †`Iqv Av‡Q, myZivs ˆ`N©̈ , L = 99 cm 
 = 0.99 m 
AwfKl©R Z¡iY, g = 9.8 ms-2  

Avgiv Rvwb, †`vjbKvj, T = 2 
L
g 

 = 2  3.1416 
0.99
9.8  

 = 1.997 s. (Ans.) 

k wPÎ A n‡Z  
ch©vqKvj, 2A = 8cm 

ev,  A = 
8
2 cm 

  A = 4 cm 
Avgiv Rvwb, v = fA  

ev,  v = 
1

TA
.A  [ f = 

1
T] 

ev,  TA = 
A
v  = 

4
v 

wPÎ-B †Z, GKwU c–Y© Zi‡½i AwZµvš@ –̀iZ¡ 8 cm 

 Zi½‰`N©̈ , B = 8 cm  

 †`vjbKvj, TB = 
B
v  = 

8
v  

  TA
TB

 = 

4
v
8
v

 = 
1
2  

A_©vr TA = 
TB
2   

 A Gi ch©vqKvj B Gi ch©vqKv‡ji 12 MyY| 

 cÖkœ  07  `„k¨Kí-1 : GKwU mgZj `c©‡Yi mvg‡b 20 †m.wg. 
D”PZvi GKwU e¯‘ ivLv n‡jv| 
`„k¨Kí-2 : 

 
 
 
 
 
  

Av‡jvKxq e¯‘ (M) 

K. †Mvjxq `c©‡Yi †dvKvm `–iZ¡ Kv‡K e‡j? 1 
L. †Mvjxq `c©‡Yi cÖavb A¶ GKwU nq †Kb? e¨vL¨v Ki| 2 
M. `„k¨Kí-1 Gi Av‡jv‡K we‡¤̂i D”PZv wbY©q Ki| 3 
N. `„k¨Kí-2 Gi M2, c ©̀vq †djv hvq bv Ggb we¤̂ MVb 

Ki‡Z cv‡i| iwk¥wP‡Îi Av‡jv‡K we‡kÐlY Ki| 4 
 [Aa¨vq-8 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h †Mvjxq `c©‡Yi †gi“ we›`y †_‡K cÖavb †dvKvm ch©š@ –̀iZ¡‡K 
†dvKvm –̀iZ¡ e‡j| 

i †Mvjxq `c©‡Yi †gi“ we›`y I eµZvi †K‡›`ªi ga¨ w`‡q 
AwZµgKvix KvíwbK mij‡iLv‡K `c©‡Yi cÖavb A¶ ejv nq| 
Avevi, †gi“ we›`y e¨ZxZ Ab¨ we› ỳ I eµZvi †K‡›`ªi ga¨ w`‡q 
AwZµgKvix mij‡iLv‡K `c©‡Yi †MŠY A¶ ejv nq|  
†Mvjxq `c©‡Yi †MŠY A¶ AmsL¨ n‡jI cÖavb A¶ GKwU nq| 
KviY †gi“ we›`y I eµZvi †K‡›`ªi ga¨ w`‡q †Kej 1wU mij‡iLv 
Uvbv hvq hvi Dci `c©‡Yi cÖavb †dvKvm _v‡K| A_©vr †Mvjxq 
`c©‡Yi 1wU †gi“we›`y I 1wU eµZvi †K› ª̀ _vKvq cÖavb A¶ GKwU 
nq| 

j Avgiv Rvwb, 
mgZj `c©‡Y ¯’vwcZ †Kv‡bv j¶¨e¯‘i –̀iZ¡ ev ˆ`‡N©̈ i cÖwZwe‡¤̂i 
`–iZ¡ ev ˆ`‡N©̈ i mgvb nq| 
†h‡nZz DÏxc‡Ki `c©‡Yi mvg‡b 20cm D”PZvi ev ˆ`‡N©̈ i e¯‘ 
ivLv Av‡Q| ZvB e¯‘i cÖwZwe‡¤̂i D”PZvI 20cm n‡e| 

k `„k¨Kí-2 G M n‡”Q GKwU AeZj `c©Y| c ©̀vq †djv hvq bv 
Ggb we¤̂ n‡”Q Aev¯@e we¤̂| AeZj `c©‡Y Aew¯’Z we¤̂ MVb 
Ki‡Z n‡j j¶¨e¯‘i Ae¯’vb n‡Z n‡e †dvKvm I †gi“i gv‡S| 
wb‡P iwk¥wP‡Îi mvnv‡h¨ we‡kÐlY Kiv n‡jv: 

 

Y 

X 

F O Y 

X 

P 

M 

M 

 
X †_‡K cÖavb A‡¶i mgvš@ivj GKwU Av‡jvKiwk¥ cÖwZdj‡bi 
ci cÖavb †dvKvm F w`‡q hvq Ges X †_‡K eµZvi e¨vmva© eivei 
Aci GKwU Av‡jvKiwk¥ `c©‡Y j¤̂fv‡e AvcwZZ n‡q GKB c‡_ 
cÖwZdwjZ nq| G iwk¥ ỳwU‡K †cQ‡b ewa©Z Ki‡j Giv X we›`y 
†_‡K Avm‡Q e‡j g‡b nq| A_©vr X n‡e X we› ỳi Aev¯@e 
cÖwZwe¤̂| myZivs X †_‡K cÖavb A‡¶i Dci Aw¼Z j¤̂ XY n‡e 
XY j¶¨e¯‘i Aev¯@e cÖwZwe¤̂| 
wPÎvbyhvqx †`Lv hvq,  
cÖwZwe‡¤̂i Ae¯’vb : `c©‡Yi wcQ‡b A_©vr XY j¶¨e¯‘ `c‡Y©i †h 
cv‡k Aew¯’Z Zvi wecixZ cv‡k| 
cÖK…wZ : Aev¯@e I †mvRv| 
AvK…wZ : weewa©Z| 

 cÖkœ  08  
 
 

A 

C 

B 5 

10 10 

 R1 = 24 

 

 R2 = 12 

 R3 = 12 

12V 

 +I 

 
    wPÎ-1 wPÎ-2 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1454 

K. Aa©cwievnx c`v_© Kv‡K e‡j? 1 
L. GKwU wbw ©̀ó Zvgvi Zvi‡K mylgfv‡e †U‡b j¤̂v Kiv 

n‡j Gi cwievwnZv n«vm cvq †Kb? e¨vL¨v Ki| 2 
M. wPÎ-1 Gi A I B Gi ga¨Kvi Zzj¨‡iva wbY©q Ki| 3 
N. wPÎ-2 Gi R2 I R3 Kx GKB mg‡q GKB cwigvY kw³ 

e¨q K‡i? we‡kÐlYc–e©K gZvgZ `vI| 4 
 [Aa¨vq-11 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h †h mKj c`v‡_©i Zwor cwienY ¶gZv mvaviY ZvcgvÎvq 
cwievnx Ges Acwievnx c`v‡_©i gvSvgvwS, †m mKj c`v_©‡K 
Aa©cwievnx e‡j| 

i Avgiv Rvwb, †Kv‡bv cwievnxi †iva, R =  
L
A  

GKwU Zvgvi Zvi‡K †U‡b mylgfv‡e j¤̂v Ki‡j Gi ˆ`N©̈  e„w× cvq 
Ges GKB mv‡_ cȪ ’‡”Q‡`i †¶Îdj n«vm cvq| wKš‘ AvqZb 
AcwiewZ©Z _v‡K| 
GLb ˆ`N©̈  n MyY Kiv n‡j hw` cȪ ’‡”Q‡`i †¶Îdj A nq Z‡e 
AL = nLA = AvqZb (V) [ L = nL] 

ev, A = 
A
n  

myZivs bZzb †iva, R =  
nL
A
n

 = n2 
L
A n2R 

AZGe, GKwU Zvgvi Zvi‡K mylgfv‡e †U‡b hZ MyY j¤̂v Kiv 
n‡e, †ivaI Zvi e‡M©i mgvbycv‡Z evo‡e| d‡j Gi cwievwnZv 
n«vm cv‡e| 

j wPÎ-1 n‡Z, 
10 I 10 †kÖwY‡Z hy³, 
 RS = 10 + 10 = 20 

 20 

5 A B  
GLv‡b, 20 I 5 mgvš@iv‡j Av‡Q, 

  1
Rp

 = 
1
20 + 

1
5 

ev,  1
Rp

 = 
1 + 4

20  

ev,  1
Rp

 = 
5
20 

ev, 1
Rp

 = 
1
4 

  RP = 4 
AZGe A I B Gi ga¨Kvi Zzj¨‡iva 4| 

k wPÎ-2 n‡Z cvB, R1 = 24 
 R2 = 12 
 R3 = 12 
GLv‡b, R1 I R2 †kÖwY mgev‡q hy³, 
 RS = R1 + R2  
  = 24 + 12 
  = 36 
Avevi, RS I R3 mgvš@iv‡j hy³, 

  1
Rp

 = 
1
Rs

 + 
1
R3

 

ev,  1
Rp

 = 
1
36 + 

1
12 

ev,  1
Rp

 = 
1 + 3

36  

ev,  1
Rp

 = 
4
36 

ev,  1
Rp

 = 
1
9 

  Rp = 9 

  Zwor cÖevn, I = 
E
Rp

 = 
12
9  = 

4
3A. 

GLv‡b, R3 Gi `yB cÖv‡š@i wefe cv_©K¨, V3 = 12V 

  R3 †iv‡ai e¨wqZ kw³ P3 n‡j, P3 = 
V3

2

R3
  

ev,  P3 = 
(12)2

12  = 12 W 

Avevi, R1 I R2 Gi ga¨ w`‡q Zwor cÖevn, I1 = I2 = 
V
RS

 

 = 
12 V
36  

 = 
1
3 A. 

R2 †iv‡ai e¨wqZ kw³, P2 n‡j, 
  P2 = I2

2R2 

  = ( )1
3

2

  12  

  = 1.33 W 
  P3 > P2  
myZivs R2 I R3 †iva GKB mg‡q GKB cwigvY kw³ e¨q K‡i bv|
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ivRkvnx †evW©Ñ2023 
 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©m¤̂wjZ 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/wPý †`Iqv hv‡e bv| 
1. †ZRw¯Œq wbDwK¬qvm †_‡K †h weUv () iwk¥ †ei nq †mUvi KviY 
 E gnvKl© ej F Zwor †PŠ¤^K ej
 G mej wbDwK¬q ej H `ye©j wbDwK¬q ej
2. w¯’i Ae¯’vb †_‡K webv evavq coš@ e¯‘i †¶‡Î †KvbwU mwVK? 
 E v  t F v  t G h  t H h  t
3. BD‡iwbqv‡gi †¶‡Î 
 i. cÖK…wZ‡Z Gi cwigvY 0.7%  ii. 143wU †cÖvwUb I 92wU wbDUªb Av‡Q 
 iii. 92wU †cÖvUb I 143wU wbDUªb Av‡Q 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
4. 40C ZvcgvÎvq k‡ãi †eM KZ n‡e? 
 E 332 ms–1 F 350 ms–1 G 353 ms–1 H 362 ms–1
5. me‡P‡q ỳe©j ej †KvbwU? 
 E gnvKl© ej F Zwor †PŠ¤^K ej
 G mej wbDwK¬qv ej H `ye©j wbDwK¬q ej 
6. †Kvb weÁvbx‡K Av‡jvKweÁv‡bi ¯’cwZ wn‡m‡e we‡ePbv Kiv nq? 
 E Avj gvmyw` F Be‡b Avj nvBqvg
 G Igi ˆLqvg H Avj †LvqvwiRwg
7. ürwc‡Êi ms‡KvPb cÖmviY †Kvb ai‡bi MwZ? 
 E mij ˆiwLK MwZ F Pjb MwZ
 G ch©vqe„Ë MwZ H mij ¯•›`b MwZ
8. Aa©cwievnx c`v‡_©i Rš§ wb‡Pi †KvbwUi M‡elYvi dmj? 
 E KwVb c`v‡_©i weÁvb F wbDwK¬q c`v_©weÁvb
 G cvigvYweK c`v_©weÁvb H we`ÿ r I †PŠ¤̂KweÁvb
9. 5 kg f‡ii GKwU e¯‘‡K 50 ms–1 †e‡M Lvov Dc‡ii w`‡K Qz‡o 

w`‡j m‡e©v”P D”PZvq Gi hvwš¿K kw³ KZ n‡e? 
 E 3150J F 6250J G 12.500J H 25.000J
10. eRªcvZ n‡j †h weRwji Av‡jv †`Lv hvq †mwU c`v‡_©i †Kvb Ae¯’v? 
 E KwVb F Zij G M¨vmxq H cÐvRgv
11. wb‡Pi †Kvb gva¨‡g k‡ãi †eM me‡P‡q Kg? 
 E †jvnv F cvwb G evZvm H †K‡ivwmb
12. †Kv‡bv GKwU `c©‡Yi mvg‡b ivLv e¯‘i cÖwZwe¤̂ hw` e¯‘i mgvb 

AvKv‡ii nq, Z‡e `c©YwUÑ 
 E DËj F AeZj G mgZj H †Mvjxq
13. Zi‡j wbgw¾Z e¯‘ IRb nvivq wb‡Pi †KvbwUi Rb¨? 
 E EaŸ©gyLx ej F wbægyLx ej
 G Zi‡ji cvk̂©Pvc H Zi‡ji Dci¯@ evqyPvc 
  

 




 I 
(A

) 

A 

10 

15 

20 

25 

20 

C 

D 

O 
 V (Volt) 

5 

B 

15 10 5 

 
 DÏxc‡Ki wP‡Îi Av‡jv‡K 14 Ges 15bs cÖ‡kœi DËi `vI : 
14. DÏxc‡Ki Av‡jv‡K 
 i. A, B Gi †P‡q fv‡jv cwievnK 
 ii. mgZwor cÖev‡n C A‡c¶v  Gi wefe cv_©K¨ †ewk 
 iii. B Gi †iva A Gi †iv‡ai †P‡q †ewk 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii

15. †KvbwUi cwievnKZ¡ me‡P‡q †ewk? 
 E A F B G C H D
16. c`v_©weÁvbxiv wek̂eªþv‡Êi „̀k¨gvb MÖn, b¶Î, M¨vjvw·i gvÎ KZ 

kZvsk e¨vL¨v Ki‡Z cv‡ib? 
 E 1 F 4 G 5 H 6 
 wb‡Pi wPÎ †_‡K 17 I 18bs cÖ‡kœi DËi `vI : 

 
 
 
 
 
 

P 
C A 

B 

F 

 
17. cÖwZwe‡¤̂i Ae¯’vb n‡eÑ 
 E †dvKvm we› ỳ‡Z F eµZvi †K‡› ª̀
 G `c©‡Yi mvg‡b H `c©‡Yi †cQ‡b
18. m„ó cÖwZwe¤̂wU n‡eÑ 
 E weewa©Z, D‡ëv F weewa©Z, †mvRv 
 G Lwe©Z, †mvRv H Lwe©Z, D‡ëv
19. GKwU Mvwoi †eM 2 wgwb‡U w¯’i Ae¯’v †_‡K †e‡o 90 km/hour 

n‡q‡Q, MvwowUi Z¡iY KZ ms–2? 
 E 0.108 F 0.128 G 0.208 H 0.228
20. Pjš@ Mvwo †_‡K bvg‡Z wM‡q Avgiv AvQvo †L‡q cwo, KviYÑ 
 E w¯’wZRoZv F MwZRoZv
 G mvg¨Zv ej H mvg¨Zvwenxb ej
21. Nl©‡Yi d‡j kw³i †h AcPq nq Zv cÖavbZ Kxiƒ‡c Avwef‚©Z nq? 
 E Av‡jv F Zvc G kã H ej
22. †KvqvK© w`‡q MwVZ 
 i. B‡jKUªb ii. †cÖvUb iii. wbDUªb 
 wb‡Pi †KvbwU mwVK? 
 E i  F ii G iii H ii I iii
23. ev ỳo 100 kHz K¤•‡bi kã ˆZwi Ki‡Z cv‡i, GwU Kx ai‡bi kã? 
 E k‡ãZi F kÖ“wZKUz G k‡ãvËi H kÖ“wZgayi
24.  

 
 

6V 

R3 = 5 

 

R2 = 3 

R1 = 2 

V = 5V 

 
 eZ©bxi g–j Zwor cÖevn KZ? 
 E 12.5A F 2.5A G 2A H 0.5A
25. e¯‘ IRb Zi‡ji cÐeZvi †P‡q †ewk n‡j †KvbwU NU‡e? 
 E e¯‘wU Zi‡j m¤•–Y©fv‡e Zz‡j hv‡e 
 F e¯‘wU Zi‡j AvswkK Wz‡e hv‡e
 G e¯‘wU Zi‡j IRbnxb g‡b n‡e
 H e¯‘wU Zi‡j †f‡m DV‡e 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †jL| 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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ivRkvnx †evW©Ñ2023 
 c`v_©weÁvb (ZË¡xq-m„Rbkxj)     1  3  6  welq †KvW  
mgq : 2 NÈv 35 wgwbU c–Y©gvb : 50 

[`ªóe¨ : Wvb cv‡ki msL¨v cÖ‡kœi c–Y©gvb ÁvcK| cÖ̀ Ë DÏxcKMy‡jv g‡bv‡hvM w`‡q co Ges mswkÐó cÖkœMy‡jvi h_vh_ DËi `vI| †h‡Kv‡bv cuvPwU cÖ‡kœi DËi w`‡Z n‡e|] 
1| 1.96 cm ˆ`‡N©̈ i GKwU wb‡iU NbK AvK…wZi ev· †bIqv n‡jv| 

Aci GKwU wb‡iU †Mvj‡Ki e¨vm cwigv‡c cÖavb †¯‹‡ji cvV 2.4 
cm Ges fvwb©qvi mgcvZb 6 cvIqv †Mj| [fvwb©qvi aª“eK 0.05 mm] 
K. †gŠwjK ivwk Kv‡K e‡j? 1 
L. e¯‘i fi I IRb mgvb nq wK bv e¨vL¨v Ki| 2 
M. wb‡iU †Mvj‡Ki e¨vmva© wbY©q Ki| 3 
N. DÏxc‡Ki †MvjK I wb‡iU NbK AvK…wZi e¯‘i g‡a¨ 

†KvbwUi AvqZb †ewk MvwYwZK we‡kÐlY `vI| 4 
2|  

 

†e
M 

(m
s

1 ) 




 

Y 

30 

10 X O 
mgq (s)  

20 30 

1g Mvwo 

 
 2q Mvwoi 5s cici †eM †`Lv‡bv n‡jv : 

mgq (s) 0 5 10 15 20 25 30 35 40 
†eM (ms–1) 0 2 4 6 6 6 4 2 0 
K. Nl©Y ej Kv‡K e‡j? 1 
L. mg`ª“wZ‡Z Pjgvb e¯‘i Kxfv‡e Z¡iY _vK‡Z cv‡i? e¨vL¨v Ki| 2 
M. 2q Mvwo KZ…©K †gvU AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. 1g Mvwoi m¤•–Y© c‡_i Mo‡eM m‡e©v”P †e‡Mi mgvb 

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

ms‡N©i Av‡M 

  

 

950 kg 

50 km/h 

700 kg 

65 km/h 

 

msN‡l©i mgq 
 

950 kg 700 kg 

 
 [msN‡l©i ci e¯‘Øq GKB †e‡M Pj‡Z Lv‡K] 

K. RoZv Kv‡K e‡j? 1 
L. Mvwoi Uvqvi LuvRKvUv _v‡K †Kb? e¨vL¨v Ki| 2 
M. wgwjZ e¯‘i †eM wbY©q Ki| 3 
N. DÏxc‡Ki †¶‡Î fi‡eM I MwZkw³ †KvbwU msiw¶Z 

nq? MvwYwZKfv‡e we‡kÐlY Ki| 4 
4|  

 

A 

R Q 

P 

5 m 3 m 

 
 eÐK A Gi IRb 100N Ges eÐKwU‡K 100N ej Øviv 5m 

ˆ`‡N©̈ i Xvj eivei Uvbv nq| 
K. Kg©̀ ¶Zv Kv‡K e‡j? 1 
L. Kuv‡a Szjv‡bv ¯‹zj e¨v‡Mi †gvUv †eë wPKb †e‡ëi 

Zzjbvq Avivg`vqK †Kb? e¨vL¨v Ki| 2 
M. Xvj eivei eÐK A-†K R we›`y †_‡K P we›`y‡Z miv‡bv 

n‡j ej Øviv K…ZKvR Ges P we›`y‡Z e¯‘wUi 
wefekw³i cv_©K¨ KZ n‡e? 3 

N. eÐKwU P we›`y n‡Z gy³fv‡e co‡Z _vK‡j f‚wg n‡Z KZ 
D”PZvq wefe kw³ MwZkw³i 1

3 n‡e? MvwYwZKfv‡e 
we‡kÐlY Ki| 4 

5|  
e¯‘ ˆ`N©̈  cȪ ’ D”PZv fi NbZ¡ 
A 25 cm 16 cm 12 cm 10 kg  
B    2kg 400 kgm–3 

 cvwbi NbZ¡ 103 kgm–3 

K. weK…wZ Kv‡K e‡j? 1 
L. evZv‡mi NbZ¡ Kg n‡j evZv‡mi Pvc K‡g hv‡e †Kb? 

e¨vL¨v Ki| 2 
M. A e¯‘wUi cvwb‡Z IRb KZ n‡e? 3 
N. A I B e¯‘Øq‡K GK‡Î †eu‡a cvwb‡Z Wzev‡bv n‡j GwU 

fvm‡e bv Wze‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 
6|  

gva¨g Zi½‰`N©̈  (m) Zi½‡eM (ms–1) 
A 0.4 160 
B  240 

 e¯‘wU GKwU wbw ©̀ó K¤•v‡¼ K¤•biZ| 
K. `kv Kv‡K e‡j? 1 
L. Drm Ges cÖwZdj‡Ki ga¨eZ©x –̀iZ¡ 16.5m nIqv m‡Ë¡I 

ZvcgvÎv e„w×‡Z cÖwZaŸwb †kvbv hv‡e bv †Kb? e¨vL¨v Ki| 2 
M. A gva¨‡g Zi½wUi ch©vqKvj KZ? 3 
N. A gva¨‡g †h mg‡q Zi½wU 360m AMÖmi n‡e †mB mg‡q B 

gva¨‡g KZMy‡jv c–Y©K¤•b w`‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 
7|  

 
 
 
 
 
 

30 cm 

C F 

M 

M 

P 
C F 

M 

M 

6 mm 
4 mm 

 
  `c©Y-01 `c©Y-02 

K. cÖavb †dvKvm Kv‡K e‡j? 1 
L. Kxfv‡e we‡¤^i cvk̂© cwieZ©b †iva Kiv hvq? e¨vL¨v Ki| 2 
M. `c©Y-01 Gi mvg‡b KZUzKz `–‡i e¯‘ ivL‡j e¯‘i 

AvKv‡ii wZbMyY weewa©Z we¤̂ cvIqv hv‡e? 3 
N. `c©Y-02 Gi mvg‡b DÏxc‡K cÖ̀ Ë `–i‡Z¡ e¯‘ ivL‡j 

we‡¤̂i AvK…wZ GKB n‡e wK bv? iwk¥wP‡Îi gva¨‡g 
we‡kÐlY Ki| 4 

8|  
 
 

6V 

12V 

 

1 

A

+  

3 2.67 A 

R = 5 

ˆe`ÿ wZK Zvi 

6  
K. Zwo”PvjK kw³ Kv‡K e‡j? 1 
L. wdjv‡g›U evj¦ e¨env‡i we`ÿ r kw³i AcPq nq †Kb? e¨vL¨v Ki| 2 
M. DÏxc‡Ki ZviwUi ˆ`N©̈  wZbMyY Kiv n‡j Ges 

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

N. DÏxc‡Ki A¨vwgUviwU mwVK cvV w`‡”Q wK bv? 
MvwYwZKfv‡e we‡kÐlY Ki| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  1.96 cm ˆ`‡N©̈ i GKwU wb‡iU NbK AvK…wZi ev· 
†bIqv n‡jv| Aci GKwU wb‡iU †Mvj‡Ki e¨vm cwigv‡c cÖavb 
†¯‹‡ji cvV 2.4 cm Ges fvwb©qvi mgcvZb 6 cvIqv †Mj| 
[fvwb©qvi aª“eK 0.05 mm] 

K. †gŠwjK ivwk Kv‡K e‡j? 1 
L. e¯‘i fi I IRb mgvb nq wK bv e¨vL¨v Ki| 2 
M. wb‡iU †Mvj‡Ki e¨vmva© wbY©q Ki| 3 
N. DÏxc‡Ki †MvjK I wb‡iU NbK AvK…wZi e¯‘i g‡a¨ 

†KvbwUi AvqZb †ewk MvwYwZK we‡kÐlY `vI| 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 e¯‘i fi I IRb mgvb nq bv| KviY f‚-c„‡ô ev f‚-c„‡ôi 
Dc‡i e¯‘i Ae¯’v‡bi mv‡_ fi cwiewZ©Z nq bv| Avevi †Kv‡bv 
e¯‘‡K c„w_ex †h ej Øviv AvKl©Y K‡i ZvB e¯‘i IRb|  
IRb, w = mg. 
g Gi gvb cwieZ©b n‡j e¯‘i IRbI cwiewZ©Z nq| GRb¨ e¯‘i 
fi I IRb mgvb nq bv| 

j †`Iqv Av‡Q, cÖavb †¯‹‡ji cvV, M = 2.4 cm 
  fvwb©qvi mgcvZb, V = 6 
  fvwb©qvi aª“eK, vc = 0.05 mm = 0.005 cm 
  e¨vm, D = ? 
Avgiv Rvwb, 
D = M + V  VC 
 = 2.4 + 6  0.005 
 = 2.436 cm 

  e¨vmva©, r = 
D
2 

ev,  r = 
2.436

2  

  r = 1.218 cm (Ans.) 

k ÔMÕ n‡Z cvB †Mvj‡Ki e¨vmva©, r = 1.218 cm 
DÏxcK n‡Z cvB, NbK AvK…wZi ev‡·i ˆ`N©̈ , l = 1.95 cm 

Avgiv Rvwb, †Mvj‡Ki AvqZb, V = 
4
3 r3 

  = 
4
3  3.1416  (1.218)3 

  = 7.567 cm3 

Avevi wb‡iU NbK AvK…wZi ev‡·i AvqZb, V = l3 
  = (1.95)3 
  = 7.415 
A_©vr V > V 
myZivs †MvjK I wb‡iU NbK AvK…wZi e¯‘i g‡a¨ †Mvj‡Ki 
AvqZb †ewk| 

 cÖkœ  02  
 

†e
M 

(m
s

1 ) 




 

Y 

30 

10 X O 
mgq (s)  

20 30 

1g Mvwo 

 
2q Mvwoi 5 s cici †eM †`Lv‡bv n‡jv : 

mgq (s) 0 5 10 15 20 25 30 35 40 

†eM (ms–1) 0 2 4 6 6 6 4 2 0 

K. Nl©Y ej Kv‡K e‡j? 1 
L. mg`ª“wZ‡Z Pjgvb e¯‘i Kxfv‡e Z¡iY _vK‡Z cv‡i? 

e¨vL¨v Ki| 2 
M. 2q Mvwo KZ…©K †gvU AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. 1g Mvwoi m¤•–Y© c‡_i Mo‡eM m‡e©v”P †e‡Mi mgvb 

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

2bs cÖ‡kœi DËi 

h GKwU e¯‘ hLb Ab¨ GKwU e¯‘i Dci w`‡q Pj‡Z †Póv K‡i 
ev Pj‡Z _v‡K ZLb e¯‘Ø‡qi ¯•k© Z‡j MwZi wei“‡× 
evav`vbKvix †h e‡ji m„wó nq Zv‡K Nl©Y e‡j| 
i e„ËvKvi c‡_ MwZkxj e¯‘i †e‡Mi w`K me©`v cwiewZ©Z 
nq| ZvB mg`ª“wZ‡Z e„Ëc‡_ N–Y©bkxj e¯‘iI me©̀ v Z¡iY _v‡K| 
GB Z¡iY e„‡Ëi †K›`ª eivei wµqv K‡i weavq G‡K †K›`ªgyLx Z¡iY 
e‡j| Avevi e„Ëc‡_ Amg `ª“wZ‡Z Pjgvb e¯‘i †e‡Mi gvbI 
cwiewZ©Z n‡Z cv‡i hv‡K †KŠwYK Z¡iY e‡j| GKK mg‡q 
e„Ëc‡_ N–Y©bkxj KYvi †KŠwYK †e‡Mi cwieZ©‡bi nviB †KŠwYK 
Z¡iY| A_©vr e„ËvKvi c‡_ MwZkxj e¯‘i MwZi mv‡_ `yB ai‡bi 
Z¡iY RwoZ hviv h_vµ‡g †K›`ªgyLx Z¡iY I †KŠwYK Z¡iY bv‡g 
cwiwPZ| 
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j 1g 15 s Mvwo mgZ¡i‡Y P‡j| 
DÏxc‡Ki mviwY n‡Z cvB, Avw`‡eM, u = 0 
 †kl‡eM, v = 6ms1 
 mgq, t1 = 15 s 

 s1 = ( )u + v
2    t1 

 = ( )0 + 6
2    15 

   = 45 m 
Avevi, 15 †m‡KÛ n‡Z 25 †m‡KÛ ch©š@ A_©vr cieZ©x 10 †m‡KÛ 
MvwowU mg‡e‡M P‡j| 
 s2 = v t2 
    = 6  10 
   = 60 m 

GLv‡b, 
†eM, v = 6 ms1 
mgq, t2 = 10 s 

Avevi 25 †_‡K 40 †m‡KÛ ch©š@ A_©vr cieZ©x 15 s mgg›`‡b 
P‡j|  

 s3 = ( )u + v
2   t3 

 = ( )6 + 0
2   15 

 = 45 m 

GLv‡b, 
Avw`‡eM, u = 6ms1 
†kl‡eM, v = 0 
mgq, t3 = 15 s 

 †gvU `–iZ¡, s  = s1 + s2 + s3 
 = (45 + 60 + 45) m 
 = 150 m (Ans.) 

k 1g Mvwoi m‡e©v”P †eM, vmax = 30 ms1 
1g 10 s MvwowU mgZ¡i‡Y P‡j, 

 s1 = ( )u + v
2    t1 

 = ( )0 + 30
2   10 

 = 150 m 

GLv‡b, 
Avw`‡eM, u = 0 
†kl‡eM, v = 30 ms1 
mgq, t1 = 10 s 

MvwowU cieZ©x 10 n‡Z 20 s A_©vr cieZ©x 10 s mg‡e‡M P‡j, 
 s2 = v t2 
 = 30  10 
 = 300 m 

GLv‡b, 
†eM, v= 30ms1 
mgq, t2 = 10 s 

Avevi 20 s n‡Z 30 s ch©š@ A_©vr cieZ©x  10 s MvwowU mgg›`‡b 
P‡j| 

 s3 = ( )u + v
2    t3 

 = ( )30 + 0
2   10 

 = 150 m 

GLv‡b, 
Avw`‡eM, u = 30 ms1 
†kl‡eM, v = 0 
mgq, t3 = 10 s 

 MvwowUi †gvU `–iZ¡, s = s1 + s2 + s3 
 = (150 + 300 + 150)m 
 = 600 m 

 Mo †eM, va = 
†gvU –̀iZ¡
 †gvU mgq = 

600 m
30 s  = 20 ms1 

GLv‡b vmax  va 

AZGe MvwowUi m¤•–Y© c‡_i Mo †eM m‡e©v”P †e‡Mi mgvb n‡e bv| 

 cÖkœ  03  

msN‡l©i 
Av‡M 

      

 

950 kg 

50 km/h 

700 kg 

65 km/h 

 

msN‡l©i 
mgq 

 
950 kg 700 kg 

 
 [msN‡l©i ci e¯‘Øq GKB †e‡M Pj‡Z _v‡K] 

K. RoZv Kv‡K e‡j? 1 
L. Mvwoi Uvqvi LuvRKvUv _v‡K †Kb? e¨vL¨v Ki| 2 
M. wgwjZ e¯‘i †eM wbY©q Ki| 3 
N. DÏxc‡Ki †¶‡Î fi‡eM I MwZkw³ †KvbwU msiw¶Z 

nq? MvwYwZKfv‡e we‡kÐlY Ki| 4 
 [Aa¨vq-3 I 4 Gi mgš̂‡q] 

3bs cÖ‡kœi DËi 

h e¯‘ †h Ae¯’vq Av‡Q wPiKvj †m Ae¯’v eRvq ivL‡Z 
PvIqvi †h cÖeYZv ev †m Ae¯’v eRvq ivL‡Z PvIqvi †h ag© Zv‡K 
RoZv e‡j| 

i iv¯@vq Pjvi Dc‡hvMx cÖ‡qvRbxq AveZ© Nl©Y cvIqvi Rb¨ 
Mvwoi Uvqv‡ii c„ô LuvRKvUv _v‡K| Mvwoi Uvqvi‡K Ggbfv‡e 
ˆZwi Kiv nq †hb GwU Pjvi mgq iv¯@v‡K fv‡jvfv‡e AuvK‡o a‡i 
_v‡K Ges cÖ‡qvRbxq Nl©Y ej m„wó K‡i| GRb¨ Uvqv‡ii Dc‡ii 
c„‡ô wewfbœ ai‡bi ùvZ ev LuvRKvUv _v‡K| e„wói w`‡b e„wói cvwb 
ev Kv`v Uvqv‡ii Luv‡Ri g‡a¨ Xz‡K c‡o Ges Uvqvi cvwb ev 
Kv`v‡K m‡Rv‡i †ei K‡i †`q| d‡j Uvqvi iv¯@vi Zj‡K 
fv‡jvfv‡e AuvK‡o ai‡Z cv‡i| A_©vr Zj‡K Agm„Y Kivi gva¨‡g 
Nl©Y‡K evov‡bv †h‡Z cv‡i| Gme Kvi‡Y Mvwoi Uvqv‡ii c„ô 
LuvRKvUv _v‡K| 

j †`Iqv Av‡Q, 1g e¯‘i fi, m1 = 950 kg 

  2q e¯‘i fi, m2 = 700 kg 
 1g e¯‘i †eM, u1 = 50 km/h 

  = 
50  1000

3600  = 13.89 ms1  

2q e¯‘i †eM, u2 =  65 km/h = 
65  1000

3600  = 18.056 ms1 

wgwjZ †eM, v = ? 

Avgiv Rvwb, 
 m1u1 + m2u2 = (m1 + m2) v 
ev, (950  13.89) + {700  (18.056)} = (950 + 700) v 

ev,  13195.5  12639.2 = 1650 v 

ev,  v = 
556.3
1650 

  v = 0.337 ms1 (Ans.) 
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k †`Iqv Av‡Q, 1g e¯‘i fi,  m1 = 950 kg 
 2q e¯‘i fi, m2 = 700 kg 
 1g e¯‘i †eM, u1 = 13.89ms1  [ÔMÕ n‡Z] 
 2q e¯‘i †eM, u2 = 18.056 ms1 [ÔMÕ n‡Z] 
wgwjZ †eM, v = 0.337 ms1 [ÔMÕ n‡Z] 
msN‡l©i c–‡e© fi‡eM = m1u1 + m2u2 
 = 950  13.89 + 700  (18.056) 
 = 556.3 kgms1 
Avevi msN‡l©i c‡i fi‡eM = (m1 + m2)V 
 = (950 + 700)  0.337 
 = 556.3 kg ms1 
 fi‡eM msiw¶Z n‡q‡Q| 

msN‡l©i c–‡e© †gvU MwZkw³ = 12 m1u1
2 + 

1
2 m2u2

2 

 = 12  950  (13.89)2 + 12  700  (18.056)2  

 = 205749.445 J 

Avevi msN‡l©i c‡i †gvU MwZkw³ = ( )1
2 m1

 + 
1
2 m2  V2 

 = ( )1
2  950 + 

1
2  700  (0.337)2 

 = 93.6944 J 
 MwZkw³ msiw¶Z nqwb| 
myZivs ejv hvq, DÏxc‡Ki †¶‡Î fi‡eM msiw¶Z n‡jI MwZkw³ 
msiw¶Z nqwb| 
 cÖkœ  04  

 

A 

R Q 

P 

5 m 3 m 

 
eÐK A Gi IRb 100N Ges eÐKwU‡K 100N ej Øviv 5m ˆ`‡N©̈ i 
Xvj eivei Uvbv nq| 

K. Kg©̀ ¶Zv Kv‡K e‡j? 1 
L. Kuv‡a Szjv‡bv ¯‹zj e¨v‡Mi †gvUv †eë wPKb †e‡ëi 

Zzjbvq Avivg`vqK †Kb? e¨vL¨v Ki| 2 
M. Xvj eivei eÐK A-†K R we›`y †_‡K P we›`y‡Z miv‡bv 

n‡j ej Øviv K…ZKvR Ges P we›`y‡Z e¯‘wUi 
wefekw³i cv_©K¨ KZ n‡e? 3 

N. eÐKwU P we›`y n‡Z gy³fv‡e co‡Z _vK‡j f‚wg n‡Z KZ 

D”PZvq wefe kw³ MwZkw³i 1
3 n‡e? MvwYwZKfv‡e 

we‡kÐlY Ki| 4  
 [Aa¨vq-4 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 Kuv‡a Szjv‡bv e¨v‡Mi †gvUv †eë wPKb †e‡ëi Zzjbvq 
Avivg`vqK| g–jZ †e‡ëi Dci cÖhy³ Pv‡ci cwigv‡Yi cv_©‡K¨i 
Kvi‡Y GgbwU nq| 

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

Z‡ji †¶Îdj †ewk †mwUi Dci Kg Pvc cÖhy³ n‡e| †h‡nZz †gvUv 
†e‡ëi †¶Îdj wPKb †e‡ëi †¶Îdj A‡c¶v †ewk| ZvB †gvUv 
†e‡ëi Dci cÖhy³ Pvc Kg n‡e| GRb¨ Kuv‡a Szjv‡bv ¯‹zj e¨v‡Mi 
†gvUv †eë wPKb †e‡ëi Zzjbvq Avivg`vqK| 

j R we› ỳ †_‡K P we›`y‡Z 
miv‡bvi d‡j, ej Øviv K…ZKvR, 
W = Fs 
 = 100  5 
 = 500 J 

GLv‡b, 
eÐK A Gi IRb, mg = 100 N 
eÐKwUi Ici ej, F = 100 N 
P I R Gi ga¨eZx© miY, s = 5m 
P we›`yi D”PZv, h = 3m 

P we›`y‡Z wefekw³, EP = mgh = 100  3 = 300 J 

 K…ZKvR I wefekw³i cv_©K¨ = (500  300) = 200 J (Ans.) 

k GLv‡b P we›`yi D”PZv, h = 3m 

g‡b Kwi, f‚wg n‡Z x D”PZvq wefekw³ MwZkw³i 13 n‡e| 

wefekw³ = 13  MwZkw³ 

ev, v =  13  T 

ev,  mg x = 
1
3  

1
2 mv2 

ev,  gx = 
2
6 [u2 + 2g (h  x)] 

ev,  gx = 
2
6 g (h  x) [Avw`‡eM, 4 = 0]  

ev,  x = 
1
3 (h  x) 

ev,  3x = h  x 
ev,  3x + x = h 
ev,  4x = h 

ev,  x = 
3
4 

  x = 0.75 m 

  f‚wg n‡Z 0.75 m D”PZvq wefekw³ MwZkw³i 13 n‡e| 

 cÖkœ  05  
e¯‘ ˆ`N©̈  cȪ ’ D”PZv fi NbZ¡ 
A 25 cm 16 cm 12 cm 10 kg  
B    2kg 400 kgm–3 

cvwbi NbZ¡ 103 kgm–3 

K. weK…wZ Kv‡K e‡j? 1 
L. evZv‡mi NbZ¡ Kg n‡j evZv‡mi Pvc K‡g hv‡e †Kb? 

e¨vL¨v Ki| 2 
M. A e¯‘wUi cvwb‡Z IRb KZ n‡e? 3 
N. A I B e¯‘Øq‡K GK‡Î †eu‡a cvwb‡Z Wzev‡bv n‡j GwU 

fvm‡e bv Wze‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 
 [Aa¨vq-5 Gi Av‡jv‡K] 
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5bs cÖ‡kœi DËi 

h †Kv‡bv w¯’wZ¯’vcK e¯‘i Dci evwn¨K ej cÖ‡qvM Kivi d‡j 
e¯‘i ˆ`N©̈ , AvqZb ev AvK…wZi cwieZ©b N‡U| GKK ˆ`‡N©̈ i ev 
GKK AvqZ‡bi GB cwieZ©b‡K weK…wZ e‡j| 

i evZv‡mi Nb‡Z¡i mv‡_ evZv‡mi Pv‡ci m¤•K© mgvbycvwZK| 
evZv‡mi Pvc, P = hg, †hLv‡b,  n‡”Q evZv‡mi NbZ¡| ZvB hw` 
evZv‡mi NbZ¡ †ewk nq Zvn‡j evqyi Pvc †ewk n‡e Avi hw` 
evZv‡mi NbZ¡ K‡g hvq Zvn‡j evZv‡mi Pvc K‡g hv‡e| 

j A e¯‘i IRb,  
 W = mg 
 = 10  9.8 
 = 98 N 

GLv‡b, 
e¯‘i fi, mA = 10kg 

AwfKl©R Z¡iY, g = 9.8 ms2 

e¯‘i ˆ`N ©̈ = 25 cm = 0.25 m  
e¯‘i cȪ ’ = 16cm = 0.16 m 

e¯‘i D”PZv = 12 cm = 0.12 m 

A e¯‘i AvqZb,  
 VA = (0.25  0.16  0.12m  
  = 0.0048m3 
cvwbi NbZ¡, P = 1000 kgm3 

Avgiv Rvwb, 
e¯‘ cvwb‡Z nviv‡bv IRb = AcmvwiZ Zi‡ji IRb 
 = Zi‡ji fi  g 

 = Zi‡ji NbZ¡  Zi‡ji AvqZb  g 

 = 1000  A e¯‘i AvqZb  9.8 
 = 1000  0.0048  9.8 
 = 47.04 N  
 A e¯‘wUi cvwb‡Z IRb = 98  47.04 = 50.96 N (Ans.) 

k B e¯‘i †¶‡Î, 

NbZ¡, 3 = 
mB
VB

  

ev, VB = 
mB

B
 

†`Iqv Av‡Q, 
B e¯‘i fi, mB = 200g 

B e¯‘i NbZ¡, B = 400 kgm3 

 = 
2kg

400 kgm3 

 = 
1 m3

200  

 = 0.005 m3 
wgwjZ A I B e¯‘i NbZ¡, 

  = 
†gvU fi

†gvU AvqZb = mA + mB
VA + VB

 

 = 
10 + 2

0.0048 + 0.005 

 = 1224.49 kgm3 
GLv‡b, w = 100 kgm3 

†h‡nZz  > w  

myZivs wgwjZ e¯‘wU cvwb‡Z Wz‡e hv‡e| 

 cÖkœ  06  
gva¨g Zi½‰`N©̈  (m) Zi½‡eM (ms–1) 

A 0.4 160 
B  240 

e¯‘wU GKwU wbw ©̀ó K¤•v‡¼ K¤•biZ| 
K. `kv Kv‡K e‡j? 1 
L. Drm Ges cÖwZdj‡Ki ga¨eZ©x `–iZ¡ 16.5m nIqv 

m‡Ë¡I ZvcgvÎv e„w×‡Z cÖwZaŸwb †kvbv hv‡e bv †Kb? 
e¨vL¨v Ki| 2 

M. A gva¨‡g Zi½wUi ch©vqKvj KZ? 3 
N. A gva¨‡g †h mg‡q Zi½wU 360m AMÖmi n‡e †mB 

mg‡q B gva¨‡g KZMy‡jv c–Y©K¤•b w`‡e? MvwYwZKfv‡e 
we‡kÐlY Ki| 4 

 [Aa¨vq-7 Gi Av‡jv‡K] 
6bs cÖ‡kœi DËi  

h †Kv‡bv GKwU Zi½vwqZ KYvi †h‡Kv‡bv gyn–‡Z©i MwZi 
mvgwMÖK Ae¯’v cÖKvkK ivwk‡K Zvi `kv e‡j| 

i cÖwZaŸwb †kvbvi Rb¨ Drm n‡Z kã cÖwZdj‡K wM‡q cybivq 
cÖwZdj‡K †diZ Avm‡Z b–̈ bZg 0.1 s mgq jvM‡Z n‡e| 0C 
ZvcgvÎvq evZv‡m k‡ãi †eM 330 ms1 nIqvq cÖwZdwjZ k‡ãi 
cÖwZaŸwb kyb‡Z n‡j k‡ãi Drm I cÖwZdj‡Ki ga¨eZ©x b–̈ bZg   

`–iZ¡ n‡e 330  0.1
2  ev 16.5 m| Ab¨w`‡K hw` evZv‡mi ZvcgvÎv 

ev‡o Zvn‡j kã 0.1 s G kã Av‡iv †ewk –̀iZ¡ AwZµg Ki‡e| 
d‡j 16.5 m `–iZ¡ AwZµg Ki‡Z k‡ãi 0.1 s A‡c¶v Kg mgq 
jvM‡e| GKvi‡Y Drm I cÖwZdj‡Ki –̀iZ¡ 16.4 m nIqv m‡Ë¡I 
ZvcgvÎv e„w×‡Z cÖwZaŸwb †kvbv hv‡e bv| 

j †`Iqv Av‡Q, 
 A gva¨‡g Zi½‰`N©̈ , A = 0.4 m 
 A gva¨‡g Zi½‡eM, vA = 160 ms1 
Avgiv Rvwb, vA = fAA 

ev,  vA = 
1

TA
. A 

ev,  TA = 
1
vA

  A 

ev,  TA = 
1

160 ms1  0.4 m 

  TA = 2.5  103 s 
AZGe, A gva¨‡g Zi½wUi ch©vqKvj 0.0025 s| 

k A gva¨‡g 0.4 m hvq 0.0025 †m‡K‡Û 

  A gva¨‡g 360 m hvq = 0.0025 s  360 m
0.4 m  

 = 2.25 s 
Avgiv Rvwb,  
   VA = fAA 

ev,  fA = 
VA

A
 = 

160
0.4  = 400 Hz 

  fA = fB = 400 Hz 

GLv‡b, 
vA = 160 ms1 
A = 0.4 m 
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GLb, fB = 400 

ev,  1
TB

 = 400 

ev,  TB = 
1

400 = 0.0025 

B gva¨‡g, 0.0025 s G c–Y©K¤•b †`q = 1 wU 

 1 s G c–Y©K¤•b †`q = 1
0.0025 wU 

  2.25 s G c–Y©K¤•b †`q = 2.25
0.0025 wU 

  = 900 wU 
AZGe A gva¨‡g †h mg‡q Zi½wU 300 m AMÖmi n‡e †mB mg‡q 
B gva¨‡g 900 wU c–Y©K¤•b w`‡e| 

 cÖkœ  07  

 
  `c©Y-01 `c©Y-02 

K. cÖavb †dvKvm Kv‡K e‡j? 1 
L. Kxfv‡e we‡¤̂i cvk^© cwieZ©b †iva Kiv hvq? e¨vL¨v Ki|2 
M. `c©Y-01 Gi mvg‡b KZUzKz `–‡i e¯‘ ivL‡j e¯‘i 

AvKv‡ii wZbMyY weewa©Z we¤̂ cvIqv hv‡e? 3 
N. `c©Y-02 Gi mvg‡b DÏxc‡K cÖ̀ Ë `–i‡Z¡ e¯‘ ivL‡j 

we‡¤̂i AvK…wZ GKB n‡e wK bv? iwk¥wP‡Îi gva¨‡g 
we‡kÐlY Ki| 4 

 [Aa¨vq-8 Gi Av‡jv‡K] 
7bs cÖ‡kœi DËi 

h cÖavb A‡¶i wbKUeZ©x I mgvš@ivj Av‡jvK iwk¥My”Q †Kv‡bv 
†Mvjxq `c©‡Y AvcwZZ n‡q cÖwZdj‡bi ci cÖavb A‡¶i Dci †h 
we›`y‡Z wgwjZ nq (AeZj `c©‡Y) ev †h we›`y †_‡K Acm„Z n‡”Q 
e‡j g‡b nq (DËj `c©‡Y) Zv‡K `c©‡Yi cÖavb †dvKvm e‡j| 

i `c©‡Y wb‡Ri cÖwZwe‡¤̂i Wvbcvk evgcv‡ki Ae¯’v‡bi 
cwieZ©b nIqvi NUbv‡K we‡¤̂i cvk¦© cwieZ©b e‡j| ỳBwU mgZj 
`c©Y‡K 90 †Kv‡Y ivLv n‡j cÖ_g `c©‡Yi m„ó we¤̂ wØZxq `c©‡Y 
cÖwZdwjZ nq| d‡j cÖ_g `c©‡Y cvk¦© cwiewZ©Z we‡¤̂i wØZxq 
`c©‡Y cybivq cvk¦© cwieZ©b nq| myZivs G‡¶‡Î †Kv‡bv cvk¦© 
cwieZ©b n‡e bv| Gfv‡e cvk¦© cwieZ©b †iva Kiv hvq| 

j Avgiv Rvwb, 

weea©b, |m| = 
v
u 

ev, |3| = 
v
u 

ev,  v =  3u 

GLv‡b,  
eµZvi e¨vmva©, r = 30 cm 

†dvKvm –̀iZ¡, f = 
r
2 = 

30
2  = 15 cm 

weea©b,  |m| = 3 

Avevi, Avgiv Rvwb, 1u + 
1
v = 

1
f  

ev,  1
u  

1
3u = 

1
15  [Aev¯@e we‡¤̂i Rb¨ v = 3u] 

ev,  3 1
3u  = 

1
15 

ev,  2
3u = 

1
15 

ev,  3u = 30 

ev,  u = 
30
3  

  u = 10 cm 

Avevi, 1f = 
1
u + 

1
v  

ev, 1
15 = 

1
u + 

1
3u   [ ev¯@e we‡¤̂i Rb¨ v = 3u] 

ev, 1
15 = 

3 + 1
3u   

ev, u = 
4  15

3  = 20 cm 

myZivs `c©‡Yi †gi“ n‡Z 10 cm ev 20 cm mvg‡b e¯‘ ivL‡j 
e¯‘i AvKv‡ii wZbMyY we¤̂ `c©‡Yi †cQ‡b MwVZ n‡e| 

k hLb j¶¨e¯‘ 4 mm –̀‡i, Z_v †dvKv‡m,  

 
D³ `c©‡Yi mvg‡b OI j¶¨e¯‘ ivLv n‡jv| j¶¨e¯‘i kxl© †_‡K 
OB Av‡jvKiwk¥ cÖavb A‡¶i mgvš@iv‡j G‡m `c©‡Y cwZZ n‡q 
BA c‡_ cÖwZdwjZ nq| Aci GKwU Av‡jvKiwk¥ OC c‡_ 
`c©‡Yi eµZvi †K›`ª eivei AvcwZZ n‡q GKB c‡_ cÖwZdwjZ 
nq| Av‡jvKiwk¥Øq‡K `c©‡Yi †cQ‡b ewa©Z Ki‡j OT we¤^ MwVZ nq|  
cÖwZwe‡¤̂i Ae¯’vb : `c©‡Yi †cQ‡b  
cÖwZwe‡¤̂i cÖK…wZ : Aev¯@e I †mvRv  
cÖwZwe‡¤̂i AvK…wZ : Lwe©Z 
hLb j¶¨e¯‘ 6 mm `–‡i Z_v †dvKvm I eµZvi †K‡›`ªi gv‡S,  

 
`c©‡Yi mvg‡b OI e¯‘‡Z j¶¨e¯‘ ivLv n‡jv, j¶¨e¯‘i kxl© 
†_‡K cÖavb A‡¶i mgvš@ivj iwk OB `c©‡Y AvcwZZ n‡q BA 
c‡_ cÖwZdwjZ nq, AB iwk¥‡K `c©‡Yi †cQ‡b weewa©Z Ki‡j Zv 
†dvKvm w`‡q hvq| Aci GKwU iwk¥ O n‡Z `c©Y Z‡ji j¤̂ 
eivei AvcwZZ n‡q GKB c‡_ cÖwZdwjZ nq| GB iwk¥wU‡K 
`c©‡Yi †cQ‡b weewa©Z Ki‡j OI we¤̂ MwVZ nq|  
cÖwZwe‡¤̂i Ae¯’vb : `c©‡Yi †cQ‡b  
cÖwZwe‡¤̂i cÖK…wZ : Aev¯@e I †mvRv  
cÖwZwe‡¤̂i AvK…wZ : Kwe©Z  
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hLb j¶¨e¯‘ †dvKv‡m : 
Avgiv Rvwb, 

 
1
 = 

1
v1

 + 
1
u1

  

ev, 1
4 = 

1
v1

 + 
1
4  

ev, v1 = 2 mm 

GLv‡b,  
†dvKvm –̀iZ¡,  = 4 mm 
j¶¨e¯‘i –̀iZ¡, u1 = 4 mm 
we‡¤̂i `–iZ¡, v1 = ? 

myZivs weea©b,  

m1 = | |v1
u1

 =  
2
4  = 0.5 

hLb j¶¨e¯‘ eµZvi †K‡› ª̀ :  

Avgiv Rvwb, 1 = 
1
u2

 + 
1
v2

  

ev, 1
4 = 

1
6 + 

1
v2

  

GLv‡b,  
†dvKvm –̀iZ¡, u2 = 6 mm 
we‡¤̂i `–iZ¡, v2 = ? 

ev, v2 = 2.4 mm  

myZivs weea©b, m2 = | |v2
u2

 =  
2.4

6  = 0.4 

 m1 > m2 

†h‡nZz j¶¨e¯‘ †dvKv‡m Ae¯’v‡bi mgq weea©b m1 eµZvi 
†K‡›`ª Ae¯’v‡bi mg‡qi weea©b m2 Gi †P‡q eo| ZvB cÖ̀ Ë  
`–i‡Z¡ we‡¤̂i AvK…wZ GKB n‡e bv, cÖ_g †¶‡Î Zzjbvg–jKfv‡e   
eo n‡e|  

 cÖkœ  08  

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

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

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

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

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

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

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

j Avgiv Rvwb, R = 
ρL
A  

 ev, R  
L
A 

 ev, R  
3
1
2

 

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

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

 

A 

E = 12V 

R1 = 3 2.67 A 

R3 = 1 

R2 = 6 

+  

 
GLv‡b R1I R2 mgvš@iv‡j hy³ Av‡Q, 

  
1
Rp

 = 
1
R1

 + 
1
R2

 

ev,  1
Rp

 = 
1
3 + 

1
6 

ev,  1
Rp

 = 
2 +1

6    

ev,  1
Rp

 = 
3
6 

ev,  RP = 
3
6 = 2  

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

GLb, I = 
E
Rs

 = 
12v
3  = 4A 

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

 ev, V1
R1

 = I1 

 ev, 83 = I1 

 ev, I1 = 2.67 A 
 A¨vwgUv‡ii cvV = 2.67 A. 
 myZivs A¨vwgUviwU mwVK cvV w`‡”Q| 
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KzwgjÐv †evW©Ñ2023 
 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©m¤̂wjZ 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/wPý †`Iqv hv‡e bv| 
1. w¯’wZ¯’vcK MyYv‡¼i GKK †KvbwU? 
 E Nm2 F Nm G Nm–1 H Nm–2
2. Av‡cw¶K †iva wbf©i K‡i 
 i. ˆ`‡N©̈ i Dci   ii. ZvcgvÎvi Dci   iii. Dcv`v‡bi Dci 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
3. 20 cm3 AvqZ‡b cvwbi fi KZ? 
 E 10g F 20g G 25g H 50g
4. eZ©bx‡Z e¨eüZ †ivaK KZ cÖKvi? 
 E 2 F 3 G 4 H 5
5. DËj Avqbvq m„ó cÖwZwe¤̂ 
 i. weewa©Z    ii. †mvRv    iii. c`©vq †djv hvq 
 wb‡Pi †KvbwU mwVK? 
 E i  F ii G i I iii H i, ii I iii
6. ¶gZvi gvÎv †KvbwU? 
 E ML2L–1 F MLT–1 G MLT–2 H ML2T–3
7. mgvb AvqZ‡bi †Kvb e¯‘i RoZv †ewk? 
 E Zvgv F i“cv G †mvbv H †jvnv
8. gnvKl©xq aª“e‡Ki mvswLK gvb KZ? 
 E 5.98  1024 F 6.37  106
 G 6.67  10–11 H 1.6  10–24 
 wb‡Pi wP‡Îi Av‡jv‡K 9 I 10bs cÖ‡kœi DËi `vI : 

 8m 

A B C 
f = 100 Hz  

9. Zi½wUi ch©vqKvj KZ? 
 E 0.001s F 0.01s G 0.1s H 250s
10. Zi½wUi 
 i. Zi½‰`N©̈  4m   ii. †eM 4000 ms–1 

 iii. A, B I C we› ỳ‡Z Zi½wUi `kv wfbœ 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
11. GKwU ej wbw ©̀ó †e‡M GKUv †`qv‡j Qz‡o †`Iqvi ci ejwU GKB 

†e‡M wd‡i G‡jv|  
Dc‡ii NUbvwU †KvbwU‡K mg_©b K‡i? 

 E gnvKl©xq m–Î F wbDU‡bi MwZi 3q m–Î
 G fi‡e‡Mi msi¶Y m–Î H kw³i wbZ¨Zvi m–Î
12. `„k¨gvb Av‡jvi Zi½‰`‡N©̈ i mxgv †KvbwU? 
 E 400nm – 500nm F 500nm – 700nm
 G 600nm – 700nm H 400nm – 700nm
13.  

 
 
 
 
 
 

D 
O 

C B A 

 
 wP‡Î, 
 CO  †dvKvm –̀iZ¡  
 BO  eµZvi e¨vmva© 
 wb‡æi †Kvb we› ỳ‡Z e¯‘ ¯’vcb Ki‡j ev¯@e I Aev¯@e Dfq 

cÖKvi we¤̂ cvIqv hv‡e? 
 E A F B G C H D 

 wb‡Pi eZ©bx †_‡K 14 I 15bs cÖ‡kœi DËi `vI : 
 
 

 

R1 

E = 10V 

R3 

I1 = 3 amp

I2 R2 I3 

I4 

 
14. eZ©bxwUi ˆe ỳ̈ wZK ¶gZv KZ? 
 E 30W F 13W G 3.33W H 0.3W
15. eZ©bxwUi †¶‡ÎÑ 
 i. I1 = I2 + I3     ii. I2 = I3    iii. I2 + I3 = I4 
 wb‡Pi †KvbwU mwVK? 
 E i F ii G i I iii H ii I iii
16. 1 G‡Uv wgUvi = KZ wgUvi? 
 E 10–9 F 10–12 G 10–15 H 10–18
17. cix¶vi gva¨‡g Av‡jvi Zi½ a‡g©i cÖgvY K‡iwQ‡jb †Kvb weÁvbx? 
 E †_wjm F Bqs G g¨v·I‡qjH †e‡K‡ij
18. mg‡e‡M Pjgvb mvB‡K‡ji PvKvi MwZ †Kvb ai‡bi? 
 E ˆiwLK  F ch©vqe„Ë
 G ¯•›`b  H Pjb
19. GKwU Mvwoi †eM 18 ms–1| MvwowU‡Z †eªK Pvcvi ci 2ms–2 g›`b 

n‡Z _v‡K| 3 sec ci Gi †eM KZ n‡e? 
 E 27 ms–1 F 12 ms–1 G 9 ms–1 H 3 ms–1
20. coš@ e¯‘i †¶‡Î wb‡Pi †KvbwU mwVK? 
 E h  t2 F h  t G v  t2 H h  v
21. c„w_exi cÖwZ eM©wgUv‡i evqygÊjxq Pvc KZ? 
 E 76N F 1033.6N G 105N H 105N/m2
22. wmwjÛv‡ii wfZi wc÷‡bi MwZÑ 
 i. Pjb    ii. ch©vqe„Ë   iii. ¯•›`b 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii 
 wb‡Pi wPÎwU j¶ Ki Ges Gi Av‡jv‡K 23 I 24bs cÖ‡kœi DËi `vI : 

 

40 m 

60 m 

10 m 

S 

P 

R 

 
 P we› ỳ †_‡K 10 kg f‡ii GKwU e¯‘ gy³fv‡e wb‡Pi w`‡K co‡Q| 
23. R we› ỳ‡Z wefe kw³ KZ? 
 E 1960J F 3920J G 4230J H 5880J
24. P e¯‘wUi 
 i. A‡a©K D”PZvq MwZkw³ †gvU kw³i A‡a©K 
 ii. MwZkw³ wefe kw³‡Z iƒcvš@i n‡q‡Q 
 iii. S we› ỳ‡Z MwZ kw³ wefe kw³i 5 MyY 
 wb‡Pi †KvbwU mwVK? 
 E i  F ii G i I iii H ii I iii
25. wb‡Pi †KvbwU Aby‰`N©̈  Zi½? 
 E †eZvi Zi½ F Av‡jvK Zi½
 G cvwbi Zi½ H kã Zi½

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †jL| 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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KzwgjÐv †evW©Ñ 2023 
 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| úvBW K¨vwjcvm© w`‡q GKwU AvqvZvKvi e¯‘i ˆ`N©̈  I cȪ ’ 

cwigv‡c wbæiƒc Z_¨ cvIqv hvq : 
e¯‘i cÖavb 

†¯‹j cvV 
fvwb©qvi 
mgcvZb 

fvwb©qvi 
aª“eK 

cvV 

ˆ`N©̈  15 cm X 
0.1 mm 

15.12 
cm 

cȪ ’ 10 cm 8 Y 
ˆ`N©̈  I cȪ ’ cwigv‡c Av‡cw¶K Î“wU 0.5%| 
K. Mo †eM Kv‡K e‡j? 1 
L. e„ËvKvi c‡_ mg`ª“wZ‡Z Pjgvb e¯‘i Z¡iY _v‡KÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki QK n‡Z 'X' Gi gvb wbY©q Ki| 3 
N. DÏxc‡Ki AvqZvKvi e¯‘i †¶Îdj wbY©‡q Av‡cw¶K 

Î“wU ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wUi wØMyY MvwYwZKfv‡e 
we‡kÐlY Ki| 4 

2| wPÎwU j¶ Ki Ges wb‡Pi cÖkœMy‡jvi DËi `vI : 
 
 

m = 2 kg 

3 cm v = 10 ms1 
F

40 m  
Nl©Y ej 5N, cwigv‡c Î“wU 2% 

K. Av‡cw¶K Î“wU Kv‡K e‡j? 1 
L. wgUvi †¯‹‡ji mvnv‡h¨ e¯‘i mwVK ˆ`N©̈  cwigvc Kiv 

hvq wK? e¨vL¨v Ki| 2 
M. eM©vKvi †¶‡Îi †¶Îdj wbY©‡q P‚ovš@ Î“wU KZ n‡e? 3 
N. 40m AwZµg Kivi ci cÖhy³ ej AcmviY Ki‡j, 

e¯‘wU cÖ_g †_‡K me©‡gvU KZ mgq ci †_‡g hv‡e? 
MvwYwZKfv‡e we‡kÐlY Ki| 4 

3| 
 

†e
M 

m
/s

  

10 

20 

30 

P 10 

M 
O 

X 
0 

mgq (t)  
15 20 25 

N 
L 

 
K. mylg Z¡iY Kv‡K e‡j? 1 
L. e¯‘i miY Zvi MwZc‡_i Dci wbf©i K‡i bvÑ e¨vL¨v Ki| 2 
M. DÏxc‡Ki OP Gi gvb wbY©q Ki| 3 
N. GKwU †gvUi mvB‡Kj M we›`y †_‡K X we›`y‡Z †cŠuQ‡Z 

Gi Z¡iY Kxiƒc cwieZ©b n‡e? MvwYwZK e¨vL¨v Ki| 4 
4| `„k¨Kí-1 : 

 

A 

V = 400 m/sec 

B C 

V = 350 m/sec 

D 

AB = CD  
 `„k¨Kí-2 : 

Zi½‰`N©̈  (m) 0.7 1.0 1.5 2.5 4.0 
K¤•v¼ (Hz) 460 320 210 130 80 

K. k‡ãi ZxeªZvi msÁv †jL| 1 
L. kxZKv‡ji †P‡q MÖx®§Kv‡j evqy‡Z k‡ãi †eM †ewk nq †Kb? 2 
M. `„k¨Kí-1 Abymv‡i Zi½Ø‡qi K¤•v‡¼i cv_©K¨ 250 

Hz n‡j, K¤•v¼Øq KZ n‡e wbY©q Ki| 3 
N. `„k¨Kí-2 Zi½‰`N©̈  ebvg K¤•v¼ †jLwPÎwU A¼b 

K‡i MÖvd n‡Z G‡`i m¤•K© e¨vL¨v Ki| 4 

5| wPÎwU j¶ Ki Ges wb‡Pi cÖkœMy‡jvi DËi `vI : 
 
  

8 cm 

 

r = 0.5 cm 

 
r = 3 cm 

 

4 cm 

 

 
  wPÎ : K wPÎ : L 

K. hvwš¿Kkw³ Kv‡K e‡j? 1 
L. GK UzK‡iv †jvnv cvwb‡Z Wz‡e †M‡jI †jvnvi ˆZwi 

RvnvR Wz‡e bvÑ †Kb? 2 
M. 500 kg/m3 Nb‡Z¡i Kv‡Vi UzKiv‡K ÔLÕ wmwjÛv‡i ivL‡j 

Gi KZ kZvsk fvm‡e? wbY©q Ki| 3 
N. ÔKÕ wmwjÛv‡ii cvwb ÔLÕ wmwjÛv‡i Xvj‡j ÔLÕ cv‡Îi 

Pv‡ci cwieZ©b KZ n‡e? MvwYwZKfv‡e e¨vL¨v Ki| 4 
6| `„k¨Kí-1 : Rwb 0.5 kg f‡ii GKwU wXj 15m Dci †_‡K 

†Q‡o w`j| wXjwU gvwU‡Z covi ci Rwni H wXjwU‡K Dc‡i 
Qz‡o w`j Rwbi Kv‡Q| Rwbi Kv‡Q †cuŠQv‡bvi ci wXjwUi †eM 
k–b¨ n‡q †Mj Ges Rwb wXjwU‡K a‡i †dj‡jv| 

 `„k¨Kí-2 : 5 kg f‡ii GKwU e¯‘‡K 10 m/sec †e‡M Lvov 
Dc‡ii w`‡K wb‡¶c Kiv n‡jv| 
K. w¯’wZ¯’vcK mxgv Kv‡K e‡j? 1 
L. wbDwK¬qvi †PBb wi-A¨vKkb GKwU ¯^Ztù‚Z© cÖwµqvÑ e¨vL¨v Ki| 2 
M. `„k¨Kí-2 Gi e¯‘wU wb‡¶‡ci KZ¶Y ci f‚wg‡Z 

wd‡j Avm‡e? wbY©q Ki| 3 
N. ÒwXjwU gvwU‡Z co‡Z AwfKl© ej Øviv †h KvR m¤•bœ 

n‡q‡Q, Rwn‡ii wXjwU Rwbi Kv‡Q cvVv‡Z †mB cwigvY 
KvR m¤•bœ n‡q‡QÓÑ MvwYwZKfv‡e we‡kÐlY Ki| 4 

7|  
 
 
 
 
 
 

C F 

P 

O 

M 

M 

12 cm Q 

 
OC = 10 cm 
CP = 12 cm 

K. †Mvjxq `c©‡Yi eµZvi e¨vmv‡a©i msÁv †jL| 1 
L. G·-†i Lvwj †Pv‡L †`Lv hvq bvÑ †Kb? 2 
M. wP‡Î j¶¨e¯‘i we‡¤̂i ˆ`N©̈  wbY©q Ki| 3 
N. j¶¨e¯‘‡K F Ges C Gi g‡a¨ ivL‡j we‡¤^i Ae¯’vb, 

AvK…wZ, cÖK…wZ Kxiƒc n‡e Zv iwk¥wPÎ Gu‡K we‡kÐlY Ki| 4 
8|  

 
 

E = 10V 
 

I 

A 
R1 = 100 

 

D 

6 V 

R2 = 150 

R3 = 100 
2 

1 

B 

C 

 
  wPÎ : 1                  wPÎ : 2 

K. Aa©cwievnx Kv‡K e‡j? 1 
L. mi“ Zv‡ii Zzjbvq †gvUv Zv‡i we`ÿ r †ewk cÖevwnZ nq 

†Kb? e¨vL¨v Ki| 2 
M. wPÎ-2 Gi B Ges C we› ỳi wefe cv_©K¨ wbY©q Ki| 3 
N. R1 Ges R3 Gi g‡a¨ †Kvb †ivawU †ewk ¶gZvi Av‡jv 

wewKiY Ki‡e? DË‡ii mc‡¶ MvwYwZK hyw³ `vI|Ô 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  úvBW K¨vwjcvm© w`‡q GKwU AvqZvKvi e¯‘i ˆ`N©̈  I 
cȪ ’ cwigv‡c wbæiƒc Z_¨ cvIqv hvq :  

e¯‘i cÖavb †¯‹j 
cvV 

fvwb©qvi 
mgcvZb 

fvwb©qvi 
aª“eK 

cvV 

ˆ`N©̈  15 cm X 
0.1 mm 

15.12 cm 

cȪ ’ 10 cm 8 Y 

ˆ`N©̈  I cȪ ’ cwigv‡c Av‡cw¶K Î“wU 0.5%| 
K. Mo †eM Kv‡K e‡j? 1 
L. e„ËvKvi c‡_ mg`ª“wZ‡Z Pjgvb e¯‘i Z¡iY _v‡KÑ 

e¨vL¨v Ki| 2 
M. DÏxc‡Ki QK n‡Z 'X' Gi gvb wbY©q Ki| 3 
N. DÏxc‡Ki AvqZvKvi e¯‘i †¶Îdj wbY©‡q Av‡cw¶K 

Î“wU ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wUi wØMyYÑ MvwYwZKfv‡e 
we‡kÐlY Ki| 4 

 [Aa¨vq-1 Gi Av‡jv‡K] 
1bs cÖ‡kœi DËi 

h †Kv‡bv GKwU e¯‘i Avw` Ae¯’vb Ges †kl Ae¯’v‡bi 
ga¨eZ©x mij‰iwLK `–iZ¡ A_©vr miY‡K †gvU mgq Øviv fvM w`‡j  

†eM cvIqv hvq Zv‡K Mo‡eM e‡j| A_©vr Mo †eM = 
miY
mgq

| 

i e„ËvKvi c‡_ MwZkxj e¯‘i †e‡Mi w`K me©̀ v cwiewZ©Z nq| 
ZvB mg`ª“wZ‡Z e„Ëc‡_ N–Y©bkxj e¯‘iI me©̀ v Z¡iY _v‡K| GB 
Z¡iY e„‡Ëi †K› ª̀ eivei wµqv K‡i weavq G‡K †K› ª̀gyLx Z¡iY 
e‡j| Avevi e„Ëc‡_ Amg ª̀“wZ‡Z Pjgvb e¯‘i †e‡Mi gvbI 
cwiewZ©Z n‡Z cv‡i hv‡K †KŠwYK Z¡iY e‡j| GKK mg‡q e„Ëc‡_ 
N–Y©bkxj KYvi †KŠwYK †e‡Mi cwieZ©‡bi nviB †KŠwYK Z¡iY| 
A_©vr e„ËvKvi c‡_ MwZkxj e¯‘i MwZi mv‡_ ỳB ai‡bi Z¡iY 
RwoZ hviv h_vµ‡g †K›`ªgyLx Z¡iY I †KŠwYK Z¡iY bv‡g cwiwPZ| 

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

ev, V = 
L  M

VC  

ev, V = 
15.12  15

0.01  

†`Iqv Av‡Q, 
cÖavb †¯‹j cvV, M = 15 cm 
e¯‘i ˆ`N©̈ , L = 15.12 cm 
fvwb©qvi aª“eK, VC = 0.1 mm  
 = 0.01 cm 
fvwb©qvi mgcvZb, V = ? 

 V = 12 
 fvwb©qvi mgcvZb 12| (Ans.) 

k †`Iqv Av‡Q, AvqZvKvi e¯‘i ˆ`N©̈ , l = 15 cm 
 cȪ ’, b = 10 cm 
ˆ`N©̈  I cȪ ’ cwigv‡c Av‡cw¶K Î“wU 0.5% n‡j ˆ`N©̈  cwigvc 

P‚ovš@ Î“wU = 15  
0.5
100 = 0.075 cm 

cȪ ’ cwigv‡c P‚ovš@ Î“wU = 10  
0.5
100 = 0.05 cm 

 e¯‘i ˆ`N©̈ , l = 15  0.075 cm 
Ges e¯‘i cȪ ’, b = 10  0.05 cm 
cwigvcK…Z †¶Îdj, A = l  b 
 = 15  10 
 = 150 cm2 
m‡e©v”P †¶Îdj, Amax = (15 + 0.075)  (10 + 0.05) 
 = 15.075  10.05 
 = 151.50375 cm2 
me©wbæ †¶Îdj, Amin = (15  0.075)  (10  0.05) 
 = 14.925  9.95 
 = 148.50375 cm2 
GLb, m‡e©v”P †¶Îd‡ji Rb¨ P‚ovš@ Î“wU = |Amax  A| 
 = 151.50375  150 
 = 1.50375 cm2 
Ges me©wbæ †¶Îd‡ji P‚ovš@ Î“wU = | Amin  A | 
 = | 148.50375  150 | 
 = 1.49625 cm2 
eo gvb wb‡q cvB P‚ovš@ Î“wU = 1.50375 cm2 

 †¶Îdj cwigv‡c Av‡cw¶K Î“wU = 
1.50375

150   100% 

 = 0.010025  100% 
 = 1.0025% 
 = 2  0.5% 
 = 2  ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wU 
AZGe, MvwYwZK we‡kÐl‡Y †`Lv hvq, DÏxc‡Ki AvqZvKvi e¯‘i 
†¶Îdj cwigv‡c Av‡cw¶K Î“wU ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wUi 
wØMyY| 

 cÖkœ  02  wPÎwU j¶ Ki Ges wb‡Pi cÖkœMy‡jvi DËi `vI : 
 
 m = 2 kg 

3 cm v = 10 ms1 
F

40 m  
Nl©Y ej 5N, cwigv‡c Î“wU 2% 

K. Av‡cw¶K Î“wU Kv‡K e‡j? 1 
L. wgUvi †¯‹‡ji mvnv‡h¨ e¯‘i mwVK ˆ`N©̈  cwigvc Kiv 

hvq wK? e¨vL¨v Ki| 2 
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M. eM©vKvi †¶‡Îi †¶Îdj wbY©‡q P‚ovš@ Î“wU KZ n‡e? 3 
N. 40m AwZµg Kivi ci cÖhy³ ej AcmviY Ki‡j, 

e¯‘wU cÖ_g †_‡K me©‡gvU KZ mgq ci †_‡g hv‡e? 
MvwYwZKfv‡e we‡kÐlY Ki| 4  

 [Aa¨vq-1 I 3 Gi mgš̂‡q] 
2bs cÖ‡kœi DËi 

h †Kv‡bv wKQzi cwigv‡c P‚ovš@ Î“wU I cwigvc¨ gv‡bi AbycvZB 
n‡jv Av‡cw¶K Î“wU| 

i cwigv‡ci me‡P‡q mij hš¿ wgUvi †¯‹‡ji GK cvk 
†mw›UwgUvi Ges Aci cvk BwÂ‡Z `vM KvUv _v‡K| †mw›UwgUvi 
`vMvw¼Z Ask mgvb `k fv‡M fvM Kiv _v‡K hv wgwjwgUvi 
GK‡K cÖKvk Kiv nq| wgUvi †¯‹jwU mvaviYZ `ÊvKvi ev mgZj 
j¤̂vK…wZi e¯‘i †¶‡Î cwigvcK hš¿ wn‡m‡e e¨envi Kiv nq| 
†Kv‡bv e¯‘i ¶z`ª I m–¶¥ cwigvc Kivi Rb¨ wgwjwgUv‡ii fMœvsk 
†hgbÑ 0.2 mm, 0.5 mm BZ¨vw` gvcvi cÖ‡qvRb nq| wKš‘ wgUvi 
†¯‹‡ji mvnv‡h¨ ¶z`ªZi GB gvbMy‡jv cwigvc Kiv hvq bv| d‡j 
fvwb©qvi †¯‹jhy³ úvBW K¨vwjcv‡m©i mvnv‡h¨ wgwjwgUv‡ii 
fMœvs‡ki wnmve †ei Kiv hvq| e¯‘i mwVK cwigv‡ci Kv‡R G 
cwigvcK h‡š¿i mvnv‡h¨ wbfz©j cvV cvIqv hvq| ZvB †Kv‡bv 
e¯‘i m–¶¥ cwigv‡c wgUvi †¯‹‡ji †P‡q úvBW K¨vwjcvm© AwaKZi 
Dc‡hvMx| 

j †`Iqv Av‡Q, cwigvcK…Z eM©vKvi †¶‡Îi evûi ˆ`N©̈ , L = 3 
cm cwigvcK…Z eM©vKvi †¶‡Îi evûi †¶Îdj, A = 32 = 9 cm2 
2% Av‡cw¶K Î“wU _vKvq 

ˆ`‡N©̈ i me©wbæ gvb, Lmin = 3  3  
2

100 = 3  0.06 = 2.94 cm 

ˆ`‡N©̈ i m‡e©v”P gvb, Lmax = 3 + 3  
2

100 = 3 + 0.06 = 3.06 cm 

 me©wbæ †¶Îdj, Amin = (2.94)2 = 8.6436 cm2 
m‡e©v”P †¶Îdj, Amax = (3.06)2 = 9.3636 cm2 

 P‚ovš@ Î“wU = | 9  9.3636 | = 0.3636 cm2 (m‡e©v”P gvb wb‡q) 
A_ev, | 9  8.6436 | = 0.3564 cm2 (me©wbæ gvb wb‡q) 
Î“wUi m‡e©v”P gvb MÖnY K‡i P‚ovš@ Î“wU cvB, 0.3636 cm2| (Ans.) 

k ïi“‡Z cÖhy³ e‡ji cÖfv‡e 40m `–iZ¡ AwZµg Ki‡Z e¯‘i t1s 
mgq jvM‡j, 

s1 = ( )u + v
2 t1 

ev,  t1 = 
2s1

u + v 

ev,  t1 = 
2  40
0 + 10 

ev,  t1 = 
80
10 

  t1 = 8 s 

GLv‡b, 
miY, s1 = 40 m 
Avw`‡eM, u = 0 ms1 
†kl‡eM, v = 10ms1 
mgq, t1 = ? 

40m AwZµg Kivi ci cÖhy³ ej AcmviY Ki‡j e¯‘i Ici 
†Kej Nl©Y ej wµqvkxj _vK‡e| 

Nl©Y e‡ji Kvi‡Y g›`b a n‡j, 
 F = ma 

ev, a = 
F
m 

ev,  a = 
5
2 

  a = 0.5 ms2 

GLv‡b, fi, m = 2 kg 
Nl©Y ej, F = 5N 
Avw`‡eM, u = 10 ms1 
†kl‡eM, v = 8 ms1 

Nl©Y e‡ji cÖfv‡e e¯‘wU t2s ci †_‡g †M‡j, 
 v = u  at2 
ev,  at2 = u  v 

ev,  t2 = 
v  u

a  = 
10
2.5 = 4 s 

†gvU mgq, t = t1 + t2 
 = 8s + 4s 
 = 12s 
myZivs cÖ_g †_‡K me©‡gvU 12s mgq ci e¯‘wU †_‡g hv‡e| 

 cÖkœ  03   
 

†e
M 

m
/s 

 
10 

20 

30 

P 10 

M 
O 

X 
0 

mgq (t)  
15 20 25 

N 
L 

 
K. mylg Z¡iY Kv‡K e‡j? 1 
L. e¯‘i miY Zvi MwZc‡_i Dci wbf©i K‡i bvÑ e¨vL¨v 

Ki| 2 
M. DÏxc‡Ki OP Gi gvb wbY©q Ki| 3 
N. GKwU †gvUi mvB‡Kj M we›`y †_‡K X we›`y‡Z †cŠuQ‡Z 

Gi Z¡iY Kxiƒc cwieZ©b n‡e? MvwYwZK e¨vL¨v Ki| 4 
 [Aa¨vq-2 Gi Av‡jv‡K] 

3bs 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 †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 wP‡Î OM Ask mgZ¡iY wb‡ ©̀k K‡i| 
G‡¶‡Î Z¡iY a n‡j, 

a  = 
v  u

t  

  = 
20  0

10  

  = 2 ms2 

GLv‡b, 
Avw`‡eM, u = 0 ms1 
†kl‡eM, v = 20 ms1 
mgq, t = 10 s 
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GLb, OL As‡k, †kl‡eM, V = 10 ms1 Ges mgq, OP = t n‡j, 

 a = 
v  u

t  

ev, t = 
v  u

a  

ev, t = 
10  0

2  

  OP = 5s (Ans.) 

k  
 

†e
M 

V
 (m

s
1 ) 

10 

20 

30 

P 10 

M 
O 

X 
0 

mgq (t)  
15 20 25 

N 
L 

 
†jLwPÎ n‡Z, MN As‡k Z¡iY, aMN = 

vN  vM

tN  tM
 = 

15  20
15  10 =  1 ms2 

NO As‡k †e‡Mi †Kv‡bv cwieZ©b nqwb| ZvB NO As‡k Z¡iY, 
aNO = 0 

Avevi, OX As‡k Z¡iY, aOX = 
vx  v0

tx  t0
 

 = 
0  15
25  20 

 =  3 ms2 
myZivs MN As‡k †gvUi mvB‡K‡ji Z¡iY  1 ms2| NO As‡k 0 
ms2 Ges OX As‡k  3 ms2 n‡e| 

 cÖkœ  04  `„k¨Kí-1 : 
 

A 

V = 400 m/sec 

B C 

V = 350 m/sec 

D 

AB = CD  
 `„k¨Kí-2 : 

Zi½‰`N©̈  (m) 0.7 1.0 1.5 2.5 4.0 

K¤•v¼ (Hz) 460 320 210 130 80 

K. k‡ãi ZxeªZvi msÁv †jL| 1 
L. kxZKv‡ji †P‡q MÖx®§Kv‡j evqy‡Z k‡ãi †eM †ewk nq 

†Kb? 2 
M. `„k¨Kí-1 Abymv‡i Zi½Ø‡qi K¤•v‡¼i cv_©K¨ 250 

Hz n‡j, K¤•v¼Øq KZ n‡e wbY©q Ki| 3 
N. `„k¨Kí-2 Zi½ ˆ`N©̈  ebvg K¤•v¼ †jLwPÎwU A¼b 

K‡i MÖvd n‡Z G‡`i m¤•K© e¨vL¨v Ki| 4 
 [Aa¨vq-7 Gi Av‡jv‡K] 

4bs cÖ‡kœi DËi 

h kã we¯@v‡ii Awfgy‡L j¤̂fv‡e ivLv GKK †¶Îd‡ji ga¨ 
w`‡q cÖwZ †m‡K‡Û †h cwigvY kãkw³ cÖevwnZ nq Zv‡K k‡ãi 
ZxeªZv e‡j| 

i kxZKvj A‡c¶v el©vKv‡j ZvcgvÎv mvaviYZ †ewk _v‡K| Avi 
ZvcgvÎv evo‡j V  T  m–Îvbymv‡i evqy‡Z k‡ãi MwZ‡eM †e‡o 
hvq| ZvQvov kxZKvj A‡c¶v MÖx®§Kv‡j evqyi Av ª̀©ZvI †ewk 
_v‡K| Av ª̀©Zv evo‡jI evqyi k‡ãi †eM †e‡o hvq| d‡j kxZKvj 
A‡c¶v MÖx®§Kv‡j evqy‡Z k‡ãi †eM †ewk _v‡K| 

j awi, AB = CD = L 

cÖ_g Zi½ 3wU c–Y© ¯•›`b m¤•bœ K‡i| 

 Zi½‰`N©̈ , X1 = 
L
3 

Avgiv Rvwb, 
 v1 = f1x1 

ev, f1 = 
v1
x1

 

ev, f1 = 
400
L
3

 

ev, f1 = 400  
3
L 

GLv‡b, 
cÖ_g Zi‡½i †eM, v1 = 400 ms1 

wØZxq    "      "    v2 = 350 ms1 

cÖ_g Zi‡½i K¤•v¼, f1 = ? 

wØZxq Zi‡½i K¤•v¼, f2 = ? 

Zi½Ø‡qi K¤•v‡¼i cv_©K¨, 
f2  f1 = 250 Hz 

 f1 = 
1200

L  ... ... (i) 

wØZxq Zi‡½i †¶‡Î 4wU c–Y© ¯•›`b m¤•vw`Z nq| 

 Zi½‰`N©̈ , 2 = 
L
4 

Avgiv Rvwb, v2 = f22 

ev,  350 = f2  
L
4 

ev,  f2 = v2  
4
L 

 = 350  
4
L 

 = 
1400

L  ...  ...  ...  ...  ... (ii) 

(i) I (ii) bs mgxKiY fvM K‡i cvB, 

 
f1
f2

 = 

1200
L

1400
L

 

ev,  f1
f2

 = 
1200
1400 

ev,  f1 = 0.857 f2 ...  ...  ...  ... (iii) 

GLb, kZ©vbymv‡i, 

 f2  f1 = 250 [... f2  f1] 
ev,  f2  0.857 f2 = 250 

ev,  f2(1  0.857) = 250 

ev,  f2 = 
250

0.143 

  f2 = 1748.25 Hz (Ans.) 
(iii) bs mgxKi‡Y f2 Gi gvb ewm‡q cvB, 
  f1 = 0.857  1748.25 
    = 1498.25 Hz (Ans.)  
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k `„k¨Kí-2 †_‡K, 
Zi½‰`N©̈  (m) 0.7 1 1.5 2.5 4 

K¤•v¼ f(Hz) 460 320 210 130 80 

X A‡¶ K¤•v¼ Ges Y A‡¶ Zi½‰`N©̈  ewm‡q Zi½ ˆ`N©̈  ebvg 
K¤•v¼ †jLwPÎwU wbæiƒc : 

 
Dc‡ii †jLwPÎ n‡Z †`Lv hvq, Zi½‰`N©̈  ebvg K¤•v¼ †jLwPÎ 
GKwU eµ‡iLv| K¤•v¼ †ewk n‡j Zi½‰`N©̈  K‡g, Avevi 
K¤•v¼ Kg n‡j Zi½‰`N©̈  ev‡o| A_©vr K¤•v¼ (f) I 
Zi½‰`N©̈  () ci¯•‡ii e¨¯@vbycvwZK| 

 MÖvd n‡Z G‡`i m¤•K© cvIqv hvq, f  
1
| 

 cÖkœ  05  wPÎwU j¶ Ki Ges wb‡Pi cÖkœMy‡jvi DËi `vI : 

 
  

8 cm 

 

r = 0.5 cm 

 
r = 3 cm 

 

4 cm 

 

 
  wPÎ : K wPÎ : L 

K. hvwš¿Kkw³ Kv‡K e‡j? 1 
L. GK UzK‡iv †jvnv cvwb‡Z Wz‡e †M‡jI †jvnvi ˆZwi 

RvnvR Wz‡e bvÑ †Kb? 2 
M. 500 kg/m3 Nb‡Z¡i Kv‡Vi UzKiv‡K ÔLÕ wmwjÛv‡i ivL‡j 

Gi KZ kZvsk fvm‡e? wbY©q Ki| 3 
N. ÔKÕ wmwjÛv‡ii cvwb ÔLÕ wmwjÛv‡i Xvj‡j ÔLÕ cv‡Îi 

Pv‡ci cwieZ©b KZ n‡e? MvwYwZKfv‡e e¨vL¨v Ki| 4 
 [Aa¨vq-5 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘i Ae¯’vb ev MwZi Kvi‡Y Zvi g‡a¨ †h kw³ 
wbwnZ _v‡K Zv‡K hvwš¿Kkw³ e‡j| 

i †jvnvi LÊ cvwb‡Z fv‡m bv KviY †jvnvi LÊ Øviv AcmvwiZ 
cvwbi IRb †jvnv L‡Êi IR‡bi †P‡q A‡bK Kg| wKš‘ †jvnvi 
ˆZwi RvnvR cvwb‡Z fv‡m KviY Rvnv‡Ri wfZiUv duvcv| d‡j 
RvnvR †h AvqZ‡bi cvwb AcmviY K‡i Zvi IRb Rvnv‡Ri 
IR‡bi †P‡q †ewk nq| G‡Z RvnvR cvwb‡Z bvgv‡j cÖ_‡g Wye‡Z 
ïi“ K‡i| LvwbKUv Wyevi ci hLb AcmvwiZ cvwbi IRb Rvnv‡Ri 
IR‡bi mgvb nq ZLb RvnvRwU fvm‡Z _v‡K| G Kvi‡YB GKLÊ 
†jvnv cvwb‡Z Wye‡jI †jvnvi ˆZwi RvnvR cvwb‡Z fv‡m| 

j ÔLÕ wmwjÛv‡i Kv‡Vi UzKivi †gvU AvqZ‡bi V2 cwigvY 
AvqZb Wz‡e _vK‡j, 
v11 = v2p2 

ev,  v2
v1

 = 
1

2
 

ev,  v2
v1

 = 
500
1000 

ev,  v2
v1

 = 0.5 = 50% 

  v2 = 50% v1 

†`Iqv Av‡Q, 
Kv‡Vi UzKivi AvqZb = v1 

Kv‡Vi UzKivi NbZ¡, 1 = 500 kg/m3 

ÔLÕ wmwjÛv‡ii cvwbi NbZ¡,  = 1000 kg/m3 

GLv‡b, v2 Kv‡Vi UzKivi †gvU AvqZ‡bi 50% nIqvq Kv‡Vi 
UzKivi 50% AvqZb Wz‡e _vK‡e| 

 Kv‡Vi UzKivwU (100%  50%) = 50% †f‡m _vK‡e| (Ans.) 

k ÔLÕ wmwjÛv‡ii cvwbi D”PZv, h1 = 4cm = 0.04 m 

ÔLÕ wmwjÛv‡i cvwbi Pvc, 
p1 = h1g 
 = 0.04  1000  9.8 
 = 392 Pa 

GLv‡b, 
cvwbi NbZ¡,  = 1000 kgm3 

AwfKl©R Z¡iY, g = 9.8 ms2 

ÔKÕ wmwjÛv‡ii cvwbi fi, m2 n‡j, 
m2 = v2 
 = r2

2h2   
 =   (0.005)2  (0.08)  1000 
 = 6.283  103 kg 

GLv‡b, 
ÔKÕ wmwjÛv‡ii e¨vmva©, 
r2 = 0.5 cm = 0.005 m 
D”PZv, h2 = 8cm = 0.08m 

ÔLÕ wmwjÛv‡ii c–‡e©i cvwbi fi m1 n‡j, 
m1 = v1 
 = r1

2h2   
 =   (0.03)2  0.04  1000 
 = 0.113097 kg 

GLv‡b, 
ÔLÕ wmwjÛv‡ii e¨vmva©, 
r1 = 3 cm = 0.03 m 
D”PZv, h1 = 4cm = 0.04m 

ÔKÕ wmwjÛv‡ii cvwb ÔLÕ wmwjÛv‡i Xvj‡j cvwbi †gvU fi, 
 m = m1 + m2 
 = 6.283  103 + 0.113097 
 = 0.11938 kg 
GLb, ÔLÕ cv‡Îi cvwbi bZzb D”PZv h n‡j, 
 m = v 
ev, m = r1

2  h   

ev, h = 
m

r1
2   = 

0.11938
  (0.03)2  1000 = 0.04222 m 

 ÔLÕ wmwjÛv‡ii cvwbi cwiewZ©Z Pvc 
 P2 = hg 
 = 0.04222  1000  9.8 
 = 413.756 Pa 

 ÔLÕ cv‡Îi Pvc e„w× cvq = P2  P1 
 = (413.756  392)Pa 
 = 21.756 Pa 
myZivs ÔKÕ wmwjÛv‡ii cvwb ÔLÕ wmwjÛv‡i Xvj‡j ÔLÕ cv‡Îi Pvc 
21.756 Pa e„w× cv‡e| 
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 cÖkœ  06  `„k¨Kí-1 : Rwb 0.5 kg f‡ii GKwU wXj 15m Dci 
†_‡K †Q‡o w`j| wXjwU gvwU‡Z covi ci Rwni H wXjwU‡K Dc‡i 
Qz‡o w`j Rwbi Kv‡Q| Rwbi Kv‡Q †cuŠQv‡bvi ci wXjwUi †eM k–b¨ 
n‡q †Mj Ges Rwb wXjwU‡K a‡i †dj‡jv| 
`„k¨Kí-2 : 5 kg f‡ii GKwU e¯‘‡K 10 m/sec †e‡M Lvov Dc‡ii 
w`‡K wb‡¶c Kiv n‡jv| 

K. w¯’wZ¯’vcK mxgv Kv‡K e‡j? 1 
L. wbDwK¬qvi †PBb wi-A¨vKkb GKwU ¯̂Ztù‚Z© cÖwµqvÑ 

e¨vL¨v Ki| 2 
M. `„k¨Kí-2 Gi e¯‘wU wb‡¶‡ci KZ¶Y ci f‚wg‡Z 

wd‡i Avm‡e? wbY©q Ki| 3 
N. ÒwXjwU gvwU‡Z co‡Z AwfKl© ej Øviv †h KvR m¤•bœ 

n‡q‡Q, Rwn‡ii wXjwU Rwbi Kv‡Q cvVv‡Z †mB cwigvY 
KvR m¤•bœ n‡q‡QÓ MvwYwZKfv‡e we‡kÐlY Ki| 4 

 [Aa¨vq-2 I 4 Gi mgš̂‡q] 
6bs cÖ‡kœi DËi  

h evwn¨K e‡ji cÖfv‡e e¯‘‡Z m„ó weK…wZ cÖwZ‡ivax ag©B n‡jv 
w¯’wZ¯’vcKZv| 

i wbDwK¬qvi wewµqvq E = mc2 m–‡Îi gva¨‡g fi‡K kw³‡Z 
iƒcvš@wiZ Kiv nq| GB wewµqvq 235U wbDwK¬qvm‡K 1wU wbDUªb 
Øviv AvNvZ Kiv nq| d‡j U235 cy‡ivcywi Aw¯’wZkxj n‡q hvq 
Ges kr92, Ba141 2wU †QvU wbDwK¬qv‡m fvM n‡q hvq I Av‡iv 3Uv 
wbDUªb †ei n‡q Av‡m| hvi wewµqvwU n‡jv : 
1
0n + 235

92 U  92
36Kr + 141

56 Ba + 31
0n 

Drcbœ 3wU wbDUªb Avevi Ab¨ wbDwK¬qvm‡K †f‡O †`q Ges Gfv‡e 
wewµqv Pj‡ZB _v‡K| GRb¨ G‡K †PBb wi-A¨vKkb e‡j| GB 
wbDwK¬qvi †PBb wi-A¨vKkb GKwU ¯̂Ztù‚Z© cÖwµqv| A_©vr wb‡R 
wb‡RB Pj‡Z _v‡K I Zvc, Pvc Øviv cÖfvweZ Kiv hvq bv| 

j e¯‘wU wb‡¶‡ci ci Zv f‚wg‡Z wd‡i Avm‡Z †h mgq jv‡M Zv 
e¯‘wUi wePiYKvj|  
wePiYKvj T n‡j, 

T = 
2u
g  

 = 
2  10

9.8  

 = 2.04 s 

GLv‡b, 
wb‡¶c‡Yi †eM, u = 10 ms1 

AwfKl©R Z¡iY, g = 9.8 ms2 

 e¯‘wU wb‡¶‡ci 2.04 s ci f‚wg‡Z wd‡i Av‡m| (Ans.) 

k wXjwU gvwU‡Z co‡Z AwfKl© ej Øviv K…ZKvR, 
W1 = wX‡ji wefe kw³ 
 = mgh 
 = 0.5  9.8  15 
 = 73.5J 

GLv‡b, 
wX‡ji fi, m = 0.5 kg 
D”PZv, h = 15m 

wXjwU gvwU‡Z covi ci Rwni H wXjwU‡K u †e‡M Rwbi Kv‡Q Qy‡o 
gvi‡j, 
        v2 = u2  2gh 
ev, (0)2 = u2  2  9.8  15 
    u2 = 294 
     u = 294 = 17.146 ms1 

GLv‡b, 
Rwbi Kv‡Q †cuŠQv‡bvi ci 
wXjwUi †eM k–b¨ nIqvq v = 0. 
D”PZv, h = 15m 

wXjwU Rwbi Kv‡Q Qy‡o gvi‡Z Rwn‡ii Øviv K…ZKvR, 
 W2 = wX‡ji MwZkw³ 

 = 
1
2  mu2 

 = 
1
2  0.5  (17.147)2 

 = 73.5 J 
A_©vr, W1 = W2 
AZGe, wXjwU gvwU‡Z co‡Z AwfKl© ej Øviv K…ZKvR I wXjwU 
Rwbi Kv‡Q cvVv‡Z Rwn‡ii Øviv K…ZKvR Gi gvb mgvb| 

 cÖkœ  07  
 
 
 
 
 
 

C F 

P 

O 

M 

M 

12 cm Q 

 
OC = 10 cm 
CP = 12 cm 

K. †Mvjxq `c©‡Yi eµZvi e¨vmv‡a©i msÁv †jL| 1 
L. G·-†i Lvwj †Pv‡L †`Lv hvq bvÑ †Kb? 2 
M. wP‡Î j¶¨e¯‘i we‡¤̂i ˆ`N©̈  wbY©q Ki| 3 
N. j¶¨e¯‘‡K F Ges C Gi g‡a¨ ivL‡j we‡¤̂i Ae¯’vb, 

AvK…wZ, cÖK…wZ Kxiƒc n‡e Zv iwk¥wPÎ Gu‡K we‡kÐlY 
Ki| 4 

 [Aa¨vq-8 Gi Av‡jv‡K] 
7bs cÖ‡kœi DËi  

h †Mvjxq `c©Y †h †Mvj‡Ki Ask, †mB †Mvj‡Ki e¨vmva©‡K H 
`c©‡Yi eµZvi e¨vmva© e‡j| 

i G·‡ii Zi½‰`N©̈  Avgv‡`i „̀k¨gvb Av‡jvi Zi½‰`‡N©̈ i 
mxgvi evB‡i e‡j Avgiv G·‡i †`L‡Z cvB bv| 
Av‡jv n‡jv ZworPz¤̂Kxq Zi½| Gi wekvj Zi½‰`‡N©̈ i †QvU 
GKUv Ask Avgiv †`L‡Z cvB, G „̀k¨gvb Av‡jvi mxgv 400 mm  
†_‡K 700 mm ch©š@| Zi½‰`‡N©̈ i mxgv Gi †P‡q eo ev †QvU 
n‡j Avgiv †`L‡Z cvB bv| †h‡nZz G·-†i Gi Zi½‰`N©̈  `„k¨gvb 
Av‡jvi me‡P‡q †QvU Zi½‰`N©̈  †_‡KI A‡bK †QvU, GRb¨ G·-†i 
Lvwj †Pv‡L †`Lv hvq bv| 

j GLv‡b, e¯‘i ˆ`N©̈ , l = 12 cm 

 †dvKvm –̀iZ¡, f = 
OC
2  = 

10
2  = 5 cm 

 e¯‘i –̀iZ¡, u = 10 cm 
 we‡¤̂i ˆ`N©̈ , l = ? 
 we‡¤̂i `–iZ¡, v = ? 
Avgiv Rvwb, 

     1f = 
1
u + 

1
v 

 ev, 1v = 
1
f  

1
u 
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 ev, 1v = 
1
5  

1
10 

 ev, 1v = 
2  1

10  

 ev, 1v = 
1
10 

  v = 10 cm 

Avevi, weeZ©b, m = | |vu  Ges m = 
l
l  

myZivs | |vu  = 
l
l  

ev, 10
10 = 

l
12 

 l = 12 cm (Ans.) 

k DÏxc‡Ki j¶¨e¯‘‡K cÖavb †dvKvm Ges †gi“i g‡a¨ ivLv 
n‡j m„ó cÖwZwe‡¤̂i Ae¯’vb, cÖK…wZ I AvK…wZ iwk¥wP‡Îi mvnv‡h¨ 
we‡kÐlY Kiv n‡jvÑ 

 

Y 

X 

F O Y 

X 

P 

M 

M 

 
O †_‡K cÖavb A‡¶i mgvš@ivj GKwU Av‡jvKiwk¥ cÖwZdj‡bi 
ci cÖavb †dvKvm F w`‡q hvq Ges O †_‡K eµZvi e¨vmva© eivei 
Aci GKwU Av‡jvKiwk¥ `c©‡Y j¤̂fv‡e AvcwZZ n‡q GKB c‡_ 
cÖwZdwjZ nq| G iwk¥ ỳwU‡K †cQ‡b ewa©Z Ki‡j Giv O we›`y 
†_‡K Avm‡Q e‡j g‡b nq| A_©vr O n‡e O we› ỳi Aev¯@e 
cÖwZwe¤̂| myZivs O †_‡K cÖavb A‡¶i Dci Aw¼Z j¤̂ OA n‡e 
OA j¶¨e¯‘i Aev¯@e cÖwZwe¤̂| 
wPÎvbyhvqx †`Lv hvq,  
cÖwZwe‡¤̂i Ae¯’vb : `c©‡bi wcQ‡b| A_©vr OA j¶¨e¯‘ `c‡Y©i 
†h cv‡k Aew¯’Z Zvi wecixZ cv‡k| 
cÖK…wZ : Aev¯@e I †mvRv| 
AvK…wZ : weewa©Z| 

 cÖkœ  08  
 
 

E = 10V 
 

I 

A 
R1 = 100 

 

D 

6 V 

R2 = 150 

R3 = 100 
2 

1 

B 

C 

 
  wPÎ : 1                  wPÎ : 2 

K. Aa©cwievnx Kv‡K e‡j? 1 
L. mi“ Zv‡ii Zzjbvq †gvUv Zv‡i we`ÿ r †ewk cÖevwnZ nq 

†Kb? e¨vL¨v Ki| 2 

M. wPÎ-2 Gi B Ges C we› ỳi wefe cv_©K¨ wbY©q Ki| 3 
N. R1 Ges R3 Gi g‡a¨ †Kvb †ivawU †ewk ¶gZvi Av‡jv 

wewKiY Ki‡e? DË‡ii mc‡¶ MvwYwZK hyw³ `vI| 4 
 [Aa¨vq-11 Gi Av‡jv‡K] 

8bs cÖ‡kœi DËi 

h †hme c`v‡_©i Zwor cwienY ¶gZv mvaviY ZvcgvÎvq 
cwievnx I Acwievnx c`v‡_©i gvSvgvwS Zv‡`i‡K Aa©cwievnx 
c`v_© e‡j| 

i †gvUv Zv‡ii cȪ ’‡”Q‡`i †¶Îdj mi“ Zv‡ii cȪ ’‡”Q‡`i 
†¶Îd‡ji †P‡q †ewk e‡j †gvUv Zv‡ii †iva Kg| d‡j †gvUv Zv‡i 
we`ÿ r †ewk cÖevwnZ nq| KviY †iv‡ai GKwU m–Îvbymv‡i wbw ©̀ó 
ZvcgvÎvq wbw ©̀ó Dcv`v‡bi †iva cȪ ’‡”Q‡`i †¶Îd‡ji 
e¨¯@vbycvwZK| Avevi, †h Zv‡ii †iva Kg In‡gi m–Îvbymv‡i †mB 
Zv‡i †ewk we ỳ̈ r cÖevwnZ nq| G Kvi‡Y mi“ Zv‡ii †P‡q †gvUv 
Zv‡i we`ÿ r †ewk cÖevwnZ nq| 

j wPÎ-2 Gi †iva h_vµ‡g, R1 = 2 
 R2 = 1 
†iva ỳBwU †kÖwY ms‡hv‡M _vKvq Zzj¨‡iva, Rs = R1 + R2 
 = 2 + 1 
 = 3 

†gvU wefe, V = 6V nIqvq †gvU Zwor cÖevn, I = 
V
Rs

 = 
6
3 = 2A 

 B Ges C we›`yi wefe cv_©K¨, 
VBC = I  R2 [... B Ges C we›`yi ga¨eZ©x †iva R2 = 1] 
 = 2  1 
 = 2V (Ans.) 

k wPÎ-1 G †iva R2 I R3 mgvš@iv‡j hy³| G‡`i Zzj¨‡iva Rp 
n‡j, 

     
1
Rp

 = 
1
R2

 + 
1
R3

 

ev, 1
Rp

 = 
1

150 + 
1

100 

ev, 1
Rp

 = 
1
60 

 Rp = 60 
R1 †iva Rp †iv‡ai mv‡_ 
†kÖwY‡Z hy³ _vKvq Zzj¨‡iva, 
Rcq = R1 + Rp 
 = 100 + 60 
 = 160 

 
 

E = 10V 
 

I 

R1 = 100 
R2 = 150 

R3 = 100 
A B 

R1 = 100 RP = 60 

f = 10V 
 

I 

 
 Zwor cÖevn, I = 

E
Rcq

 = 
10
160 = 0.0625 A 

 R1 †iv‡ai ¶gZv, P1 = I2R1 = (0.0625)2  100 = 0.39W 
R2 I R3 Gi wefe cv_©K¨, VAB = IRp = 0.0625  60 = 3.75V 

 R3 †iv‡ai ¶gZv, P3 = 
V2

AB
R3

 = 
(3.75)2

100  = 0.141 W 

A_©vr, P1  P3 
AZGe, P1 I P3 Gi g‡a¨ R1 †ivawU †ewk ¶gZvi Av‡jv wewKiY 
Ki‡e| 
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h‡kvi †evW©Ñ2023 
 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©m¤̂wjZ 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/wPý †`Iqv hv‡e bv| 
1. †Kvb †`‡k ev‡qvdz‡qj e¨vcK AvKv‡i e¨eüZ n‡”Q? 
 E KvbvWv F eªvwRj G Pxb H Rvcvb
2. AeZj `c©‡Y Aev¯@e cÖwZwe¤̂ †c‡Z n‡j j¶¨e¯‘‡K 

†Kv_vq ivL‡Z n‡e? 
 E 3F G F F I 2F Gi gv‡S 
 G P I F Gi gv‡S H 2F I Amx‡gi gv‡S
3. GKwU cv_i‡K myZv w`‡q †eu‡a gv_vi Dci Nyiv‡jÑ 
 i. µgvMZ w`K cwieZ©b Ki‡e    ii. Z¡iY m„wó n‡e 
 iii. mylg †e‡M Pj‡Z _vK‡e 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
4. 72 kmh–1 = KZ ms–1? 
 E 10 ms–1 F 15 ms–1G 18 ms–1 H 20 ms–1
5. e›`yK w`‡q Mywj †Qvov n‡jÑ 
 i. e›`y‡Ki cðvr‡eM Mywji Zzjbvq Kg n‡e 
 ii. e›`yK mvg‡bi w`‡K av°v w`‡e 
 iii. Mywj I e›`yK Gi fi‡eM n‡e mgvb I wecixZgyLx 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
6. cÖK…wZ‡Z cÖvß BD‡ivwbqvg Gi cwigvY KZ? 
 E 0.5% F 0.6% G 0.7% H 0.8%
7. ¯^vfvweK D”PZvi GKRb gvby‡li gvwU †_‡K †cU ch©š@    

`–iZ¡ KZ wgUvi? 
 E 0.75m F 1.0m G 1.5m H 1.75m
8. GKwU wkï †`vjbvq ỳj‡Q| Gi MwZÑ 
 i. N–Y©b MwZ    ii. ch©vqe„Ë MwZ    iii. ¯•›`b MwZ 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
9. GK UzKiv mvaviY Kv‡P Kx cwigvY Av‡jv cÖwZdwjZ nq? 
 E 2% Ñ 3% F 3% Ñ 4%
 G 4% Ñ 5% H 5% Ñ 6%
10. GKwU cvwbïb¨ K‚‡ci MfxiZv 25m| G‡Z m‡e©v”P KZ 

D”PZvq cvwb _vK‡j cÖwZaŸwb †kvbv hv‡e? 
 E 0m F 8.5m G 16.5m H 25m
11. cÐvRgv 
 i. c`v‡_©i PZz_© Ae¯’v    ii. KYvMy‡jv Zwor enb K‡i 
 iii. KYvMy‡jvi wbw ©̀ó AvKvi I AvqZb Av‡Q 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
12. e¨vUvwi KZ mv‡j Avwe®‹…Z nq? 
 E 1600 F 1700 G 1800 H 1900
13. wbDU‡bi MwZ welqK KqwU m–Î Av‡Q? 
 E 1wU F 2wU G 3wU H 4wU
14. MwZkw³ 9 MyY n‡j e¯‘i †eM KZ n‡e? 
 E 2 MyY F 3 MyY G 4 MyY H 9 MyY

15. k‡ãi ZxeªZvi GKKÑ 
 E Wm F Wm–1 G Wm–2 H W–1m
16. wb‡Pi †Kvb †Kvb m–Î †_‡K KvR cwigvc Kiv hvq? 
 i. W = Fs    ii. W = Pt    iii. W = mgh 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
17. wb‡Pi †KvbwU coš@ e¯‘i †jLwPÎ? 

 

  
K   L 

  

M  N 

t   
 
s 
  

t   
 
s 
  

t  
 
s 
  

t 

s 
  

 
 wb‡Pi DÏxcKwU c‡o 18 I 19bs cÖ‡kœi DËi `vI : 
 GKwU ˆe ỳ̈ wZK ev‡j¦i Mv‡q 60W – 220V †jLv Av‡Q| 
18. evj¦wUi †iva KZ? 
 E 0.0012 F 0.273G 3.667 H 806.67
19. evj¦wU‡K ˆ`wbK 6 NÈv e¨envi Ki‡j GwcÖj gv‡m KZ 

BDwbU we`ÿ r LiP n‡e? 
 E 1.116 F 1.8 G 10.8 H 11.16
20. wb‡Pi †KvbwUi NbZ¡ †ewk? 
 E evZvm F cvwb G †jvnv H †mvbv
21. 1

2 at2 Gi gvÎvÑ 
 E L F LT2 G LT–1 H LT–2
22. †Kvb ỳwU ivwki GKK Awfbœ? 
 i. ej I cxob    ii. ej I cÐeZv    iii. Pvc I cxob 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii 
 wb‡Pi DÏxcKwU co 23 I 24bs cÖ‡kœi DËi `vI : 

 
 

20V 

I 

6 

6 

12 

 

I2 

I1 

V2 

V1 

 
23. eZ©bxi Zzj¨‡iva KZ? 
 E 10 F 12 G 24 H 30
24. wPÎvbyhvqxÑ 
 i. I = I2 + I1    ii. I1 > I2    iii. V1 = V2 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
25. gvbe‡`‡ni NbZ¡ KZ kgm–1? 
 E 995 F 1020 G 1095 H 1120

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †jL| 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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h‡kvi †evW©Ñ2023 
 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| 20 ms–1 Avw`‡e‡M GKwU wµ‡KU ej‡K gyKzj Lvov Dc‡ii 
w`‡K Qz‡o w`j| GKB mg‡q wbkvb 30m –̀‡i †_‡K 6ms–1 
mg‡e‡M Qz‡U G‡m ejwU ai‡Z †Póv Kij| 
K. g›`b Kv‡K e‡j? 1 
L. mKj mij ¯•›`b MwZ ch©ve„Ë MwZ, wKš‘ mKj ch©ve„Ë 

MwZ mij ¯•›`b MwZ bq; e¨vL¨v Ki| 2 
M. ejwU m‡e©v”P KZ D”PZvq D‡VwQj Zv wbY©q Ki| 3 
N. wbkv‡bi c‡¶ ejwU gvwU‡Z covi c–‡e© aiv m¤¢e wK 

bv, Zv MvwYwZK we‡kÐl‡Yi gva¨‡g gZvgZ `vI| 4 
2| 20kg I 30kg fiwewkó `yBwU e¯‘ A I B ci¯•i n‡Z 10 

wgUvi –̀i‡Z¡ w¯’i Ae¯’vq i‡q‡Q| A e¯‘i Dci ej cÖ‡qvM 
Kivq Zv B e¯‘i w`‡K 10 ms–1 †e‡M MwZkxj nq Ges 
wgwjZ Ae¯’vq e¯‘Øq 4 ms–1 †e‡M Pjgvb _v‡K| 
K. gnvKl© Kx? 1 
L. Nwoi KuvUvi MwZ Kx ai‡bi? e¨vL¨v Ki| 2 
M. DÏxc‡Ki Av‡jv‡K e¯‘ ỳÕwUi ga¨eZ©x gnvKl©xq ej 

wbY©q Ki| 3 
N. Dc‡ii NUbvwU fi‡e‡Mi msi¶YkxjZvi bxwZ mg_©b 

K‡i wK bvÑ MvwYwZKfv‡e we‡kÐlY Ki| 4 
3| R‰bK e¨w³ GKwU cv¤• ¯’vcb K‡i‡Qb| †hwU 2 wgwb‡U 

100m Mfxi bjK‚c †_‡K 1500 wjUvi cvwb D‡Ëvjb Ki‡Z 
cv‡i| cv¤•wUi Kg©̀ ¶Zv 70%| 
K. wbDwK¬q wewµqv Kx? 1 
L. Dbœqb Kvh©µ‡gi mv‡_ kw³i e¨env‡ii Nwbó m¤•K© 

i‡q‡Q wK? e¨vL¨v Ki| 2 
M. cv¤•wUi jf¨ kw³ wbY©q Ki| 3 
N. hw` cv¤•wUi Kg©̀ ¶Zv 60% nq †m‡¶‡Î 1500 wjUvi 

cvwb GKB D”PZvq D‡Ëvj‡bi Rb¨ AwZwi³ KZ mgq 
jvM‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 

4| wPÎwU †`‡L wb‡Pi cÖkœMy‡jvi DËi `vI : 
 
  

14 cm 
 

30 cm 
 

e¯‘wUi †¶Îdj A = 5 cm2  
K. û‡Ki m–ÎwU wjL| 1 
L. cxob Kxfv‡e weK…wZ NUvq? e¨vL¨v Ki| 2 
M. e¯‘wUi Zjvi Pvc wbY©q Ki| 3 
N. DÏxc‡Ki wP‡Î AvwK©wgwW‡mi bxwZ Abym„Z nq wK bvÑ 

MvwYwZKfv‡e hvPvB Ki| 4 

5| we`ÿ r PgK †`Lvi 0.5 sec ci gvwU‡Z ùvov‡bv †Kv‡bv e¨w³ 
e‡Rªi kã ïb‡Z cvq| Gi wVK 4 sec ci cvwbi Zj‡`‡k 
Aew¯’Z GKwU gvQ e‡Rªi kã ïb‡Z cvq| evqyi Mo 
ZvcgvÎv 20C| cvwb‡Z k‡ãi ª̀“wZ 1460 ms–1| 0C 
ZvcgvÎvq evZv‡m k‡ãi †eM 332 ms–1| 
K. wU¤̂vi (Timber) Kv‡K e‡j? 1 
L. kxZKvj A‡c¶v el©vKv‡j kã ª̀“Z †kvbv hvq †Kb? 

e¨vL¨v Ki| 2 
M. D³ ZvcgvÎvq evqy‡Z k‡ãi †eM wbY©q Ki| 3 
N. k‡ãi DrcwË¯’j n‡Z e¨w³ I gv‡Qi `–iZ¡ KZ 

we‡kÐlY Ki| 4 
6| 10 cm †dvKvm `–iZ¡ wewkó GKwU AeZj `c©‡Yi cÖavb 

A‡¶i Dci `c©Y n‡Z 20 cm –̀‡i GKwU j¶¨e¯‘ ivLv 
Av‡Q| d‡j e¯‘wUi GKwU ev¯@e cÖwZwe¤̂ cvIqv hvq| 
K. Av‡jvi cÖwZdjb Kv‡K e‡j? 1 
L. `c©‡Y j¤̂fv‡e AvcwZZ iwk¥ GKB c‡_ wd‡i Av‡m 

†Kb? e¨vL¨v Ki| 2 
M. `c©Y n‡Z we‡¤̂i `–iZ¡ wbY©q Ki| 3 
N. hw` j¶¨e¯‘ `c©Y n‡Z 5 cm `–‡i _v‡K Z‡e DÏxc‡Ki 

Abyiƒc cÖK…wZi we¤̂ cvIqv hv‡e wK? iwk¥wP‡Îi gva¨‡g 
†`LvI| 4 

7| GKUv evmvq wZbwU evwZ Av‡Q| evwZ wZbUvi Mv‡q h_vµ‡g 
(100W – 220V), (60W – 220V) I (40W – 220V) †jLv 
Av‡Q| 35W Gi ỳBUv d¨vb Av‡Q| D‡jÐL¨ †h evmvq e¨eüZ 
mKj ˆe`ÿ wZK DcKiY 220V wefe cv_©‡K¨i Dr‡mi mv‡_ 
mgvš@ivjfv‡e mshy³| 
K. cwievnKZ¡ Kx? 1 
L. we`ÿ ‡Zi wm‡÷g jm ev‡o †Kb? e¨vL¨v Ki| 2 
M. evwZ wZbwU Ges d¨vb ỳBwU cÖwZw`b 5 NÈv K‡i 

Pvjv‡j †m‡Þ¤̂i gv‡m KZ BDwbU we ỳ̈ r LiP n‡e? 
wbY©q Ki| 3 

N. DÏxc‡K DwjÐwLZ wZbwU evwZ‡K mgvš@iv‡j †i‡L cvLv 
`yBwU †kÖwY‡Z mshy³ Ki‡j Zwor cÖev‡ni gv‡bi Kxiƒc 
cwieZ©b NU‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 

8| ¯ÐvBW K¨vwjcv‡m©i mvnv‡h¨ GKwU Nb‡Ki GK evûi ˆ`N©̈  
cwigv‡c cÖavb †¯‹‡ji cvV 2.5cm I fvwb©qvi mgcvZb 15 
cvIqv †Mj| †hLv‡b fvwb©qvi aª“e‡Ki gvb 0.05 mm| 
K. cwigvc Kv‡K e‡j? 1 
L. †`LvI †h, KvR GKwU jä ivwk| 2 
M. fvwb©qvi †¯‹‡ji KZ fvM cÖavb †¯‹‡ji KZ fv‡Mi 

mgvb wbY©q Ki| 3 
N. ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wU 3% n‡j mgMÖ c„‡ôi 

†¶Îd‡ji Av‡cw¶K Î“wU wbY©q K‡i Gi MÖnY‡hvM¨Zv 
e¨vL¨v Ki| [†hLv‡b †¶Îd‡ji MÖnY‡hvM¨ Av‡cw¶K 
Î“wU 7%|] 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  20 ms–1 Avw`‡e‡M GKwU wµ‡KU ej‡K gyKzj Lvov 
Dc‡ii w`‡K Qz‡o w`j| GKB mg‡q wbkvb 30 m –̀‡i †_‡K 6 ms–1 
mg‡e‡M Qz‡U G‡m ejwU ai‡Z †Póv Kij| 

K. g›`b Kv‡K e‡j? 1 
L. mKj mij ¯•›`b MwZ ch©ve„Ë MwZ, wKš‘ mKj ch©ve„Ë 

MwZ mij ¯•›`b MwZ bq; e¨vL¨v Ki| 2 
M. ejwU m‡e©v”P KZ D”PZvq D‡VwQj Zv wbY©q Ki| 3 
N. wbkv‡bi c‡¶ ejwU gvwU‡Z covi c–‡e© aiv m¤¢e wK 

bv, Zv MvwYwZK we‡kÐl‡Yi gva¨‡g gZvgZ `vI| 4 
 [Aa¨vq-2 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h mg‡qi mv‡_ †Kv‡bv e¯‘i †eM n«v‡mi nvi‡K g›`b e‡j| 

i †Kv‡bv MwZkxj e¯‘i wbw ©̀ó mgq ci ci GKwU wbw ©̀ó we›`y 
w`‡K GKB w`‡K AwZµgKvix e¯‘i MwZ n‡jv ch©vqe„Ë MwZ| 
Ab¨w`‡K ch©vqe„Ë MwZm¤•bœ †Kv‡bv e¯‘i 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 AwZµvš@Kv‡j e¯‘i MwZ n‡jv ¯•›`b MwZ| mij 
†`vj‡Ki MwZi †¶‡Î †`vj‡Ki ee ch©vqKv‡ji A‡a©K mgq 
GKw`‡K P‡j Ges evwK A‡a©K mgq wecixZ w`‡K  P‡j| GwU 
¯•›`b MwZi ˆewkó¨ hv ch©vqe„Ë MwZi ag© bq| ZvB ejv hvq, 
mKj mij ¯•›`b MwZ ch©vqe„Ë MwZ, wKš‘ mKj ch©vqe„Ë MwZ 
mij ¯•›`b MwZ bq| 

j †`Iqv Av‡Q, wb‡¶cY †eM, u = 20 ms1 
 AwfKl©R Z¡iY, g = 9.8 ms2 
 ejwUi m‡e©v”P D”PZv, h = ? 
ejwU Dc‡ii w`‡K wb‡¶c Ki‡j m‡e©v”P D”PZvq †eM, v = 0 ms1 
Avgiv Rvwb, v2 = u2  2gh 
 ev, 2gh = u2  v2 

 ev, h = 
u2  v2

2g  

 ev, h = 
(20)2  02

2  9.8  

  h = 20.408 m. (Ans.) 

k aiv hvK, k–‡b¨ _vKvi mgq ev DÇqbKvj Ts Ges Ts ci 
ejwUi miY, h = 0 m. 
GLv‡b, wb‡¶cY †eM, u = 20 ms1 
Ges AwfKl©R Z¡iY, g = 9.8 ms2 

Avgiv Rvwb, 

 h = uT  
1
2 gT2 

 0 = uT  
1
2 gT2 

 ev, 2uT = gT2 

 ev, T
T2 = 

g
2u 

 ev, T = 
2u
g  

 ev, T = 
2  20

9.8  

  T = 4.08 s. 
DÏxcK n‡Z, wbkv‡bi mg‡eM, v = 6ms1 

4.08 s mg‡q wbkv‡bi AwZµvš@ –̀iZ¡, s = vT 
 = 6  4.08 
 = 24.48 m 
hv 30m A‡c¶v Kg| myZivs wbkvb mg‡e‡M Qz‡U G‡m ejwU 
ai‡Z cvi‡e bv| 

 cÖkœ  02  20kg I 30kg fiwewkó `yBwU e¯‘ A I B ci¯•i 
n‡Z 10 wgUvi –̀i‡Z¡ w¯’i Ae¯’vq i‡q‡Q| A e¯‘i Dci ej 
cÖ‡qvM Kivq Zv B e¯‘i w`‡K 10 ms–1 †e‡M MwZkxj nq Ges 
wgwjZ Ae¯’vq e¯‘Øq 4 ms–1 †e‡M Pjgvb _v‡K| 

K. gnvKl© Kx? 1 
L. Nwoi KuvUvi MwZ Kx ai‡bi? e¨vL¨v Ki| 2 
M. DÏxc‡Ki Av‡jv‡K e¯‘ ỳBwUi ga¨eZ©x gnvKl©xq ej 

wbY©q Ki| 3 
N. Dc‡ii NUbvwU fi‡e‡Mi msi¶YkxjZvi bxwZ mg_©b 

K‡i wK bv MvwYwZKfv‡e we‡kÐlY Ki| 4 
 [Aa¨vq-3 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h mg‡qi mv‡_ e¯‘i †eM n«v‡mi nvi‡K g›`b e‡j| 

i Avgiv Rvwb, †Kv‡bv MwZkxj e¯‘KYvi MwZ hvÎvc‡_ †Kv‡bv 
wbw ©̀ó we›`y‡K wbw`©ó mgq cici GKB w`K †_‡K AwZµg Ki‡j 
†mB MwZ‡K ch©vqe„Ë MwZ e‡j|  
Nwoi KuvUv MwZc‡_i wbw ©̀ó †Kv‡bv we› ỳ‡K wbw ©̀ó mgq cici 
(60 s, 1 hour, 12 hour) GKB w`K †_‡K AwZµg K‡i| ZvB Nwoi 
KuvUvi MwZ ch©vqe„Ë MwZ| ¯•›`b MwZi †¶‡Î e¯‘ ch©vqKv‡ji 
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A‡a©K mgq GK w`‡K Ges evwK A‡a©K mgq c–e©MwZi wecixZ 
w`‡K P‡j| †h‡nZz Nwoi KuvUv Gi ch©vqKv‡ji cy‡iv mgq GKB-
†KŠwYK w`‡K †Nv‡i, †m‡nZz Gi MwZ ¯•›`b MwZ bq| ¯•›`b MwZ 
m¤•bœ KYvi MwZc_ †Lvjv mij ev eµ‡iLv nq, wKš‘ Nwoi KuvUvi 
MwZc_ e„ËvKvi hv e× eµ‡iLv| AZGe, ejv hvq †h, Nwoi 
KuvUvi MwZ ch©vqe„Ë MwZ| 

j †`Iqv Av‡Q, 
 A e¯‘i fi, mA = 20 kg 

 B e¯‘i fi, mB = 30 kg 

 A I B e¯‘i ga¨eZ©x `–iZ¡, d = 10 m 

 gnvKl©xq aª“eK, G = 6.673  1011 Nm2 kg2 

Avgiv Rvwb, 

 F = G 
m1m2

d2  

 = 6.673  1011  
20  30

(10)2  

 = 4  1010 N (Ans.) 

k msN‡l©i c–‡e© e¯‘ `ywUi 
fi‡e‡Mi mgwó = m1u1 + m2u2 

 = 20  10 + 30  0 
 = 200 kg ms1 
msN‡l©i ci e¯‘ ỳwUi fi‡e‡Mi 
mgwó = (m1 + m2)v 

 = (20 + 30)  4 
 = 200 kg ms1 

GLv‡b, 
A e¯‘i Avw`‡eM, u1 = 10ms1 

B e¯‘i Avw`‡eM, u2 = 0 ms1 

A e¯‘i fi, m1 = 20 kg 

B e¯‘i fi, m2 = 30 kg 

e¯‘Ø‡qi wgwjZ †eM, v = 4 ms1 

†h‡nZz msN‡l©i c–‡e©i fi‡e‡Mi mgwó = msN‡l©i c‡ii fi‡e‡Mi 
mgwó GKB| ZvB ejv hvq, DÏxc‡Ki NUbvwU fi‡e‡Mi 
msi¶YkxjZvi bxwZ mg_©b K‡i| 

 cÖkœ  03  R‰bK e¨w³ GKwU cv¤• ¯’vcb K‡i‡Qb| †hwU 2 

wgwb‡U 100m Mfxi bjK‚c †_‡K 1500 wjUvi cvwb D‡Ëvjb Ki‡Z 
cv‡i| cv¤•wUi Kg©̀ ¶Zv 70%| 

K. wbDwK¬q wewµqv Kx? 1 
L. Dbœqb Kvh©µ‡gi mv‡_ kw³i e¨env‡ii Nwbô m¤•K© 

i‡q‡Q wK? e¨vL¨v Ki| 2 
M. cv¤•wUi jf¨ kw³ wbY©q Ki| 3 
N. hw` cv¤•wUi Kg©̀ ¶Zv 60% nq †m‡¶‡Î 1500 wjUvi 

cvwb GKB D”PZvq D‡Ëvj‡bi Rb¨ AwZwi³ KZ mgq 
jvM‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 

 [Aa¨vq-4 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi  

h †h wewµqvq †gŠ‡ji wbDwK¬qv‡mi cwieZ©b N‡U I wfbœ wbDwK¬qvm 
wewkó bZzb †gŠj Drcbœ nq, Zv‡K wbDwK¬q wewµqv e‡j| 

i †`‡ki Dbœq‡bi mv‡_ kw³i e¨env‡ii Nwbô m¤•K© i‡q‡Q| 
†Kvb †`k KZUzKz DbœZ †mwU †evSvi cÖ_g gvcKvwV n‡jv †mB 
†`‡ki kw³i e¨envi| 
wk¶v‡¶‡Î †hgb cÖ‡qvRbxq we ỳ̈ rkw³ `iKvi nq, †Zgb 
K…wl‡¶‡Î cvwb †m‡Pi Rb¨ cv¤• Pvjv‡Z we`ÿ rkw³ ev R¡vjvwbi 
cÖ‡qvRb| ¯̂v¯’¨‡mev wbwðZ Ki‡Z Ges weky× cvwb mieivn 
Ki‡Z kw³i cÖ‡qvRbxqZv i‡q‡Q| GQvovI †`‡ki †hvMv‡hvM 
e¨e¯’v, wkí, KjKviLvbv Ges AeKvVv‡gv M‡o †Zvjvi Rb¨ 
kw³i cÖ‡qvRbxqZv i‡q‡Q| myZivs †`Lv hv‡”Q, K…wl, wk¶v, 
wPwKrmv, wkímn mKj ai‡bi Dbœqb Kvh©µ‡g kw³i e¨envi 
Acwinvh©| ZvB Dbœqb Kvh©µ‡gi mv‡_ kw³ e¨env‡i Nwbô m¤•K© 
i‡q‡Q| 

j †`Iqv Av‡Q, 
1500 wjUvi cvwbi fi, m = 1500 kg [ 12 cvwbi fi = 1 kg] 

MfxiZv, h = 100 m 

AwfKl©R Z¡iY, g = 9.8 ms2 

cv¤•wUi jf¨kw³, W = ? 

Avgiv Rvwb, W = mgh 

 = 1500  9.8  100 
 = 1470000 J (Ans.) 

k Avgiv Rvwb, 

cÖ̀ Ë ¶gZv, Pin = 
mgh
t  

 = 
1500  9.8  100

0.7  120  

 = 17500 W 

GLv‡b, 
Kg©`¶Zv,  = 0.7 

mgq, t = 2 min = 120 s 

BwÄ‡bi ¶gZv 60% Kiv 
n‡j, 
 = 60% = 0.6 
Kvh©Ki ¶gZv, POut = ? 

Avevi, Avgiv Rvwb, 
 Pout = Pin   
 ev, Pout = 17500  0.6 

  Pout = 10500 W 

Avevi, Pout = 
mgh

t  

 ev, t = 
mgh
Pout

 

 ev, t = 
1500  9.8  100

10500  

  t = 140 s  t 
hv c–‡e©i Zzjbvq t  t = (140  120) s = 20s †ewk| 
AZGe, cv¤•wUi Kg©̀ ¶Zv hw` 60% nq Z‡e 1500 wjUvi cvwb 
GKB D”PZvq Zzj‡Z AwZwi³ 20s mgq jvM‡e| 
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 cÖkœ  04  wPÎwU †`‡L wb‡Pi cÖkœMy‡jvi DËi `vI : 
 
  

14 cm 
 

30 cm 
 

e¯‘wUi †¶Îdj A = 5 cm2  
K. û‡Ki m–ÎwU †jL| 1 
L. cxob Kxfv‡e weK…wZ NUvq? e¨vL¨v Ki| 2 
M. e¯‘wUi Zjvi Pvc wbY©q Ki| 3 
N. DÏxc‡Ki wP‡Î AvwK©wgwW‡mi bxwZ Abym„Z nq wK bvÑ 

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

4bs cÖ‡kœi DËi 

h w¯’wZ¯’vcK mxgvi g‡a¨ cxob weK…wZi mgvbycvwZK| 

i e¯‘i AvKvi ev AvK…wZi Av‡cw¶K cwieZ©b n‡jv weK…wZ| 
Avi e¯‘i Af¨š@‡i GKK †¶Îd‡j D™¢–Z weK…wZ cÖwZ‡ivaKvix 
ej n‡jv cxob| evwn¨K e‡ji cÖfv‡e e¯‘‡Z weK…wZ NUv‡bvi 
†Póv Ki‡j cxo‡bi D™¢e nq| Avevi wbw ©̀ó gv‡bi weK…wZ 
NUv‡bvi Rb¨ cÖhy³ evwn¨K ej I e¯‘‡Z D™¢–Z weK…wZ 
cÖwZ‡ivaKvix cxobRwbZ ej ci¯•i mgvb| g–jZ GB ej e¯‘i 
Af¨š@ixY AYymg–‡ni ga¨eZ©x Avš@tAvYweK e‡ji wei“‡× wµqv 
K‡i e¯‘‡Z weK…wZ NUvq Ges û‡Ki m–Îvbymv‡i, cxob weK…wZi 
mgvbycvwZK nIqvq weK…wZ hZ †ewk nq cxob ZZ †ewk nq| 

j †`Iqv Av‡Q, 
cvwbi DcwiZj n‡Z e¯‘i Z‡ji D”PZv, h1 = 30 cm = 0.3m 

cvwbi NbZ¡,  = 1000 kgm3 

AwfKl©R Z¡iY, g = 9.8 ms2 

e¯‘wUi Z‡j cÖhy³ Pvc, P = ? 

Avgiv Rvwb, P = h1g 
 = 0.3  1000  9.8 
 = 2940 pa (Ans.) 

k ÔMÕ n‡Z cvB, e¯‘wUi wb‡Pi Z‡j Pvc, P1 = 2940 pa. 

Dc‡ii Z‡ji D”PZv, h1 = 14 cm = 0.14 m 

 Ic‡ii Z‡ji Pvc, 
 P2 = h1g 
 = 0.14  1000  9.8 
 = 1372 Pa 
wb‡Pi Z‡j EaŸ©gyLx ej, 
F1 = P1A 
 = 2940  5  104 
 = 1.47 N 

GLv‡b, 
e¯‘i wb‡Pi Z‡ji †¶Îdj, 
A = 5 cm2 = 5  104 m2 
wmwjÛv‡ii ˆ`N©̈ , h = 30  14  

= 16 cm = 0.16m 
e¯‘i AvqZb, V = Ah 
 = 5  104  0.16 
 = 8  105 m3 
cvwbi NbZ¡,  = 1000 kgm3 

Ic‡ii Z‡ji wbægyLx ej, 
F2 = P2A 
 = 1372  5  104 
 = 0.686 N 

 

wmwjÛvi Øviv AcmvwiZ cvwbi IRb, W = mg 

  = Vg 
  = 8  105  1000  9.8 
 = 0.784 N 
 EaŸ©gyLx jwäej ev cÐeZv, F1  F2 = 1.47  0.686 
 = 0.784 N 
EaŸ©gyLx jwäi GB ejB Zi‡ji wbgw¾Z e¯‘i nviv‡bv IRb| 
AvwK©wgwW‡mi bxwZ Abymv‡i e¯‘i wbgw¾Z AvqZb KZ…©K 
AcmvwiZ cvwbi IRb fi nviv‡bv IR‡bi mgvb nq| 
†h‡nZz GLv‡b e¯‘ Øviv AcmvwiZ Zi‡ji IRb e¯‘i nviv‡bv 
IR‡bi mgvb| ZvB ejv hvq, DÏxc‡Ki wP‡Î AvwK©wgwW‡mi bxwZ 
Abym„Z n‡q‡Q| 

 cÖkœ  05  we`ÿ r PgK †`Lvi 0.5 sec ci gvwU‡Z ùvov‡bv †Kv‡bv 
e¨w³ e‡Rªi kã ïb‡Z cvq| Gi wVK 4 sec ci cvwbi Zj‡`‡k 
Aew¯’Z GKwU gvQ e‡Rªi kã ïb‡Z cvq| evqyi co ZvcgvÎv 
20C| cvwb‡Z k‡ãi `ª“wZ 1460 ms–1| 0C ZvcgvÎvq evZv‡m 
k‡ãi †eM 332 ms–1| 

K. wU¤̂vi (Timbre) Kv‡K e‡j? 1 
L. kxZKvj A‡c¶v el©vKv‡j kã ª̀“Z †kvbv hvq †Kb? 

e¨vL¨v Ki| 2 
M. D³ ZvcgvÎvq evqy‡Z k‡ãi †eM wbY©q Ki| 3 
N. k‡ãi DrcwË¯’j n‡Z e¨w³ I gv‡Qi `–iZ¡ KZ 

we‡kÐlY 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 
eySv hvq Zv‡K wU¤̂vi ev my‡ii MyY e‡j| 

i kxZKvj A‡c¶v el©vKv‡j ZvcgvÎv mvaviYZ †ewk _v‡K| Avi 

ZvcgvÎv evo‡j V  T  m–Îvbymv‡i evqy‡Z k‡ãi MwZ‡eM †e‡o 
hvq| ZvQvov kxZKvj A‡c¶v el©vKv‡j evqyi Av`ª©ZvI †ewk 
_v‡K| Av ª̀©Zv evo‡jI evqyi k‡ãi †eM †e‡o hvq| d‡j kxZKvj 
A‡c¶v el©vKv‡j evqyi k‡ãi †eM †ewk _v‡K| GKvi‡Y kxZKvj 
A‡c¶v el©vKv‡j kã `ª“Z †kvbv hvq| 

j †`Iqv Av‡Q, ZvcgvÎv, T1 = 0C = 273 K 

Ges ZvcgvÎv, T2 = 20C = 20 + 273 = 293 K 

0C ZvcgvÎvq k‡ãi †eM, v1 = 332 ms1 

20C ZvcgvÎvq k‡ãi †eM, v2 = ? 
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Avgiv Rvwb, v1
v2

 = 
T1
T2

 

ev,  v2 = v1 
T2
T1

 

 = 332  
293
273 

 = 343.95 ms1 (Ans.) 

k ÔMÕ n‡Z cvB, 20C G evqy‡Z k‡ãi †eM, v1 = 343.95 ms1 

awi, kã DrcwË¯’j †_‡K e¨w³i –̀iZ¡ = d1, gv‡Qi –̀iZ¡ = d2 

Ges cvwb‡Z gv‡Qi Ae¯’vb = dm MfxiZvq| 
GLb, d1 = v1t1 

 = 343.95  0.5 
 = 171.975 m 

GLv‡b, kã evqyi gva¨‡g e¨w³i 
Kv‡Q †cuŠQv‡bvi mgq, t1 = 0.5s 

cvwb‡Z k‡ãi ª̀“wZ, v2 = 1460 ms1 

cieZ©x‡Z kãwU cvwbi gva¨‡g t2 = 4 †m‡KÛ wM‡q gv‡Qi Kv‡Q †cuŠQvq| 
cvwb‡Z k‡ãi AwZµvš@ –̀iZ¡, d = v2t2 

 = 1460  4 
 = 5840 m 

 k‡ãi DrcwË¯’j †_‡K gv‡Qi –̀iZ¡, d2 = d1 + d 
 = 171.975 + 5840 
 = 6011.975m 
AZGe k‡ãi DrcwË¯’j †_‡K e¨w³i `–iZ¡ 171.975m Ges 
gv‡Qi –̀iZ¡ 6011.975 m| 

 cÖkœ  06  10 cm †dvKvm `–iZ¡ wewkó GKwU AeZj `c©‡Yi 
cÖavb A‡¶i Dci `c©Y n‡Z 20 cm `–‡i GKwU j¶¨e¯‘ ivLv 
Av‡Q| d‡j e¯‘wUi GKwU ev¯@e cÖwZwe¤̂ cvIqv hvq| 

K. Av‡jvi cÖwZdjb Kv‡K e‡j? 1 
L. `c©‡Y j¤̂fv‡e AvcwZZ iwk¥ GKB c‡_ wd‡i Av‡m 

†Kb? e¨vL¨v Ki| 2 
M. `c©Y n‡Z we‡¤̂i `–iZ¡ wbY©q Ki| 3 
N. hw` j¶¨e¯‘ `c©Y n‡Z 5 cm `–‡i _v‡K Z‡e DÏxc‡Ki 

Abyiƒc cÖK…wZi we¤̂ cvIqv hv‡e wK? iwk¥wP‡Îi gva¨‡g 
†`LvI| 4 

 [Aa¨vq-8 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

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

i Avgiv Rvwb, cÖwZdj‡bi †¶‡Î, AvcZb †KvY I cÖwZdjb 
†KvY mgvb| †h‡nZz `c©‡Y  AvcwZZ iwk¥ j¤̂fv‡e AvcwZZ n‡j  
AvcZb †KvY 0 nq, ZvB cÖwZdjb †KvYI 0 n‡e, A_©vr 
cÖwZdwjZ iwk¥ 0 †Kv‡Y GKB c‡_ wd‡i Av‡m| 

j Avgiv Rvwb, 

 
1
u + 

1
v = 

1
f 

ev, 1
v = 

1
f  

1
u  

ev, 1
v = 

1
10  

1
20 

ev, 1
v = 

2  1
20  

ev, 1
v = 

1
20 

 v = 20 cm (Ans.) 

GLv‡b, 
`c©‡Yi †dvKvm –̀iZ¡, f = 10 cm 

j¶¨e¯‘i –̀iZ¡, u = 20 cm 

we‡¤̂i `–iZ¡, v = ? 

k `c©YwU GKwU AeZj `c©Y| Gi †dvKvm –̀iZ¡, f = 10 cm| 
†h‡nZz j¶¨e¯‘wU `c©Y n‡Z 5 cm `–‡i ivLv, ZvB j¶¨e¯‘i 
Ae¯’vb n‡e `c©‡Yi cÖavb †dvKvm I †gi“i g‡a¨| 

 
X †_‡K cÖavb A‡¶i mgvš@ivj GKwU Av‡jvKiwk¥ cÖwZdj‡bi 
ci cÖavb †dvKvm F w`‡q hvq Ges X †_‡K eµZvi e¨vmva© eivei 
Aci GKwU Av‡jvKiwk¥ `c©‡Y j¤̂fv‡e AvcwZZ n‡q GKB c‡_ 
cÖwZdwjZ nq| G iwk¥ ỳwU‡K †cQ‡b ewa©Z Ki‡j Giv X we›`y 
†_‡K Avm‡Q e‡j g‡b nq| A_©vr X n‡e X we› ỳi Aev¯@e 

cÖwZwe¤̂| myZivs X †_‡K cÖavb A‡¶i Dci Aw¼Z j¤̂ XY n‡e 
XY j¶¨e¯‘i Aev¯@e cÖwZwe¤̂| 
wPÎvbyhvqx †`Lv hvq,  
cÖwZwe‡¤̂i Ae¯’vb : `c©‡Yi wcQ‡b| A_©vr XY j¶¨e¯‘ `c‡Y©i 

†h cv‡k Aew¯’Z Zvi wecixZ cv‡k| 
cÖK…wZ : Aev¯@e I †mvRv| 
AvK…wZ : weewa©Z| 

myZivs j¶¨e¯‘ hw` `c©Y n‡Z 5 cm `–‡i _v‡K Z‡e DÏxc‡Ki 
Abyiƒc cÖK…wZi we¤̂ cvIqv hv‡e bv| 

 cÖkœ  07  GKUv evmvq wZbwU evwZ Av‡Q| evwZ wZbUvi Mv‡q 
h_vµ‡g (100 W – 220V), (60W – 220V) I (40W – 220V) †jLv 
Av‡Q| 35W Gi ỳBUv d¨vb Av‡Q| D‡jÐL¨ †h evmvq e¨eüZ mKj 
ˆe`ÿ wZK DcKiY 220V wefe cv_©‡K¨i Dr‡mi mv‡_ 
mgvš@ivjfv‡e mshy³| 

K. cwievnKZ¡ Kx? 1 

L. we`ÿ ‡Zi wm‡÷g jm ev‡o †Kb? e¨vL¨v Ki| 2 
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M. evwZ wZbwU Ges d¨vb ỳBwU cÖwZw`b 5 NÈv K‡i 
Pvjv‡j †m‡Þ¤̂i gv‡m KZ BDwbU we ỳ̈ r LiP n‡e? 
wbY©q Ki| 3 

N. DÏxc‡K DwjÐwLZ wZbwU evwZ‡K mgvš@iv‡j †i‡L cvLv 
`yBwU †kÖwY‡Z mshy³ Ki‡j Zwor cÖev‡ni gv‡bi Kxiƒc 
cwieZ©b NU‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 

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

h wbw ©̀ó ZvcgvÎvq †Kvbv cwievnxi GKK ˆ`N©̈  Ges GKK 
†¶Îd‡ji Zwor cwievwnZvB cwievnxi Dcv`v‡bi Zwor 
cwievnKZ¡| Zwor cwievnKZ¡ n‡jv Av‡cw¶K †iv‡ai  
wecixZ ivwk| 

i 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 †ewk n‡j Zv‡ii †ivaRwbZ wm‡÷g jmI †ewk nq| we`ÿ r 
cwien‡Yi †¶‡Î hw` †÷c Avc UªvÝdg©vi w`‡q †fv‡ëR e„w× bv 
Kiv nq, Zvn‡j D”P Zwor cÖev‡ni Rb¨ I2R Gi gvb e„w× cvq, 
d‡j Zwo‡Zi wm‡÷g jm ev‡o| 

j †`Iqv Av‡Q, 35 W Gi 2wU d¨v‡bi †gvU ¶gZv, 
 P = (35  2)W  
  = 70 W 
3wU evwZi †gvU ¶gZv = 100 + 60 + 40 = 200 W 

cÖwZw`b d¨vb Pvjv‡bvi mgq, t1 = 5 h 

Ges cÖwZw`b evwZ Pvjv‡bvi mgq, t2 = 5 h 

GLb cÖwZw`b 5h K‡i d¨vb Pvjv‡j 1 w`‡b d¨v‡bi Rb¨ †gvU 
e¨wqZ kw³, W1 = P1t 
 = 70  5 
 = 350 Wh 
 = 0.35 kWh 
Avevi, cÖwZw`b 5h K‡i evwZ R¡vjv‡bv n‡j 1 w`‡b evwZi Rb¨ 
†gvU e¨wqZ kw³, W2 = P2t2 
 = (200  5) Wh 
 = 1000 Wh 
 = 1kWh 
1 w`‡b d¨vb I evwZi Rb¨ †gvU e¨wqZ kw³, 
 W = W1 + W2 
 = 0.35 + 1 
 = 1.35 kWh 
 †m‡Þ¤̂i gvm 30 w`‡b nIqvq evwZ I d¨v‡bi Rb¨ †gvU e¨wqZ 
kw³, (1.35  30) kWh 
 = 40.5 kWh 
 = 40.5 Unit 
myZivs †m‡Þ¤̂i gv‡m †gvU 40.5 Unit we ỳ̈ r LiP n‡e| 

k Avgiv Rvwb, P = 
V2

R  

1g evwZi †iva R1 = 
V2

P1
 = 

(220)2

100  = 484  

2q    "     "  R2 = 
V2

P2
 = 

(220)2

60  = 806.667  

3q   "    "    R3 = 
V2

P3
 = 

(220)2

40  = 1210  

d¨v‡bi †iva, R4 = R5 = 
V2

P  = 
(220)2

35  = 1382.86  

GLv‡b, 
V = 220V 
P1 = 100W 
P2 = 60W 
P3 = 40W 
d¨v‡bi ¶gZv, 
P = 35W 
Zwo”PvjK kw³ 
E = 220V 

wZbwU evwZ I ỳwU d¨vb‡K mgvš@iv‡j ivL‡j eZ©bxi Zzj¨‡iva 

Req n‡j, 1
Req

 = 
1
R1

 + 
1
R2

 + 
1
R3

 + 
1
R4

 + 
1
R5

 

ev, = 
1

Req
 = 

1
484 + 

1
806.667 + 

1
1210 + 

1
1382.86 + 

1
1382.86 

ev, 1
Req

 = (5.578  103) 

ev,  Req = (5.578  103)1 
  Req = 179.259  

  eZ©bxi ZworcÖevn, I = 
E
Rq

 = 
220

179.259 = 1.227A 

GLb 3wU evwZ‡K mgvš@iv‡j I 2wU cvLv‡K †kÖwY‡Z hy³ Ki‡j 

eZ©bxwU n‡e wbæiƒc 
 
 
 
 
 

 

G‡¶‡Î cvLv `ywUi Zzj¨‡iva n‡e, 
Rs = R4 + R5 = 1382.86 + 1382.86 = 2765.72  
Avevi, 3wU mgvš@ivj evwZi Zzj¨‡iva, Rp n‡j, 

 
1
Rp

 =  
1
R1

 + 
1
R2

 + 
1
R3

 

ev,  1
Rp

 =  
1

484 + 
1

806.667 + 
1

1210 

ev,  1
Rp

 =  4.3223  10–3 

  RP = 242  

 eZ©bxi †gvU Zzj¨‡iva Req = RS + RP  

  = 2765.72 + 242  
  = 3007.72  

AZGe, eZ©bxi Zwor cÖevn, I = 
E
Rp

 = 
220

3007.72 = 0.07 A 

A_©vr, I  I 

myZivs Zwor cÖevn n«vm cvq (1.227  0.07)A = 0.157 A. 

R1 

R2 

R3 

F = 220 V 

R4 R5 
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 cÖkœ  08  úvBW K¨vwjcv‡m©i mvnv‡h¨ GKwU Nb‡Ki GK evûi 
ˆ`N©̈  cwigv‡c cÖavb †¯‹‡ji cvV 2.5cm I fvwb©qvi mgcvZb 15 

cvIqv †Mj| †hLv‡b fvwb©qvi aª“e‡Ki gvb 0.05 mm| 

K. cwigvc Kv‡K e‡j? 1 
L. †`LvI †h, KvR GKwU jä ivwk| 2 
M. fvwb©qvi †¯‹‡ji KZ fvM cÖavb †¯‹‡ji KZ fv‡Mi 

mgvb wbY©q Ki| 3 
N. ˆ`N©̈  cwigv‡ci Av‡cw¶K Î“wU 3% n‡j mgMÖ c„‡ôi 

†¶Îd‡ji Av‡cw¶K Î“wU wbY©q K‡i Gi MÖnY‡hvM¨Zv 
e¨vL¨v Ki| [†hLv‡b †¶Îd‡ji MÖnY‡hvM¨ Av‡cw¶K 
Î“wU 7%] 4 

 [Aa¨vq-1 Gi Av‡jv‡K] 
8bs cÖ‡kœi DËi 

h †Kv‡bv wKQzi cwigvY wbY©q Kiv‡K cwigvc e‡j| 

i Avgiv Rvwb, ỳB ev Z‡ZvwaK †gŠwjK ivwk †_‡K †h ivwk 
cvIqv hvq Zv‡K jä ivwk e‡j|  
GLb, KvR = ej  miY 
 = fi  Z¡iY  miY 

 = fi  
†eM
mgq  miY  

 = fi  
miY

(mgq)2  miY  

†`Lv hv‡”Q, fi, miY Ges mgq GB wZbwU †gŠwjK ivwki mgš̂‡q 
KvR cvIqv hvq| ZvB KvR GKwU jä ivwk| 

j DÏxcK n‡Z cvB,  
cÖavb †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈ , s = 1 mm 

fvwb©qvi aª“eK, VC = 0.005 cm = 0.05 mm 

Avgiv Rvwb,  

fvwb©qvi aª“eK = 
cÖavb †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈  (s)

fvwb©qv‡ii fvM msL¨v (n)   

ev, VC = 
s
n  

ev, n = 
s

VC = 
1 mm

0.05 mm = 20 

AZGe fvwb©qvi †¯‹‡ji N‡ii msL¨v 20| 
Avevi, Avgiv Rvwb, 
fvwb©qvi aª“eK (VC) =  cÖavb †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈  (s)  

fvwb©qvi †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈ | 

 fvwb©qvi †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈  = s  VC 
 = 1  0.05 
 = 0.95 mm 
Zvn‡j fvwb©qvi †¯‹‡ji ¶z`ªZg 20 fv‡Mi ˆ`N©̈  = 20  0.95 = 19 

mm = 19  cÖavb †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈ | 
A_©vr fvwb©qvi †¯‹‡ji 20 fvM cÖavb †¯‹‡ji ¶z`ªZg 19 fv‡Mi 
mgvb| (Ans.) 

k †`Iqv Av‡Q, 
cÖavb †¯‹‡ji cvV, M = 2.5 cm 

fvwb©qvi mgcvZb, V = 15 

fvwb©qvi aª“eK, VC = 0.05 = 0.005 cm 

Avgiv Rvwb, Nb‡Ki GK evûi ˆ`N©̈ ,  
 a = M + V  VC 
 = 2.5 + 15  0.005 = 2.575 cm 
Nb‡Ki mgMÖ c„‡ôi †¶Îdj = 6a2 = 6  (2.575)2 
          = 39.78375 cm2 
GLv‡b, ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wU 3% 

myZivs ˆ`‡N©̈ i m‡e©v”P gvb n‡Z cv‡i = 2.575 + 2.575  
3

100 

 = 2.65225 m 

Ges ˆ`‡N©̈ i me©wbæ gvb n‡Z cv‡i = 2.575  2.575  
3

100 

 = 2.49775 cm 

Avevi, mgMÖ c„‡ôi †¶Îd‡ji m‡e©v”P gvb = 6  (2.65225)2 

 = 42.20658 cm2 
Ges mgMÖ c„‡ôi †¶Îd‡ji me©wbæ gvb = 6  (2.49775)2 

 = 37.43253 cm2 

P‚ovš@ Î“wU : | 39.78375  42.20658 | = 2.42283 cm2  

[m‡e©v”P gvb wb‡q] 

A_ev, | 39.78375  37.43253 | = 2.35122 cm2 

[me©wbæ gvb wb‡q] 

 eo gvb wb‡q P‚ovš@ Î“wU = 2.42283 cm2 

 Av‡cw¶K Î“wU = 
P‚ovš@ Î“wU

cwigvc Kiv gvb  100% 

 = 
2.42283
39.78375  100% 

 = 6.09%  7% 
MvwYwZK we‡kÐlY n‡Z †`Lv hvq, DÏxc‡Ki AvqZvKvi e¯‘i †¶Îdj 
cwigv‡c Av‡cw¶K Î“wU ˆ`N©¨ cwigv‡c Av‡cw¶K Î“wUi wØMyY| 
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PÆMÖvg †evW©Ñ 2023 
 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©m¤̂wjZ 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/wPý †`Iqv hv‡e bv| 
1. †Kvb Nl©‡Yi Kvi‡Y Avgiv wcQ‡b c‡o hvB bv? 
 E MwZ Nl©Y F w¯’wZ Nl©YG cÖevnx Nl©YH AveZ© Nl©Y
2. wcb‡nvj K¨v‡givq cÖwZwe¤̂wU nqÑ 
 E ev¯@e F †mvRv G A¯•ó H Aev¯@e
3. GKB GKK wewkó ivwk hyMj wb‡Pi †KvbwU? 
 E weK…wZ I cxobF Pvc I ejG Pvc I weK…wZH Pvc I cxob
4. v2 = u2 + 2aS mgxKi‡Yi 2aS Gi gvÎv †KvbwU? 
 E L2T–2 F LT–2 G LT–1 H LT
5. mgZ¡i‡Y Pjgvb Mvwoi PvKvi MwZ Kx ai‡bi? 
 E N–Y©b F Pjb G ch©vqe„Ë H ¯•›`b
6. Kv‡P Kx cwigvY Av‡jv cÖwZmwiZ nq? 
 E 4% F 5% G 96% H 100% 
 wb‡Pi GKwU Mvwoi †eM-mgq †jLwPÎ n‡Z 7 I 8bs cÖ‡kœi DËi `vI : 

 

†e
M 

(m
s

1 ) 


 

5 

10 

Y 

1 2 

B 

X O 
mgq (s)  

3 4 

A 
15 
20 

5 

C 

 
7. MvwowUi 4_© †m‡K‡Û AwZµvš@ –̀iZ¡ KZ? 
 E 50m F 45m G 40m H 20m
8. MvwowUi 1s †_‡K 3s Gi ga¨Kvi Mo †eM n‡jvÑ 
 i. 1g wZb †m‡KÛ Amg‡e‡M P‡j  ii. 1s I 3s Gi ga¨Kvi Mo‡eM 7.5 ms–1 

 iii. MvwowU memgq Amg‡e‡M Pj‡Q 
 wb‡Pi †KvbwU mwVK? 
 E i  F iii G i I ii H ii I iii
9. wb‡Pi †Kvb e‡ji Kvi‡Y m–h© †_‡K Zvc cvIqv hvq? 
 E `ye©j wbDwK¬qF mej wbDwK¬qG Zwor Pz¤^KH gva¨vKl©Y
10. 100 †Uiv (T) wgUvi mgvb KZ b¨v‡bv wgUvi? 
 E 10–23 F 103 G 105 H 1023
11. ev`¨hš¿ Øviv Drcbœ k‡ãi cv_©K¨ wb‡Pi †Kvb ˆewkó¨ Øviv †evSv hq? 
 E ZxeªZv F my‡ii MyY G Zx¶¥Zv H we¯@vi
12. wiqvi wfD wgi‡ii †¶‡Î wb‡Pi †Kvb evK¨wU mwVK? 
 E G‡Z †mvRv I weewa©Z we¤̂ ˆZwi nq 
 F m„ó we‡¤̂i Ae¯’vb †dvKvm I †gi“i gv‡S
 G e¯‘ hZ Kv‡Q Avm‡e cÖwZwe¤̂ ZZ †QvU n‡e 
 H e¯‘ hZ Gi Kv‡Q _vK‡e cÖwZwe¤̂ †dvKvm we›`yi ZZ Kv‡Q n‡e
13. Aa©-cwievnx c`v_© wb‡Pi †KvbwU?  
 E Kve©b F AvM©b G wmjfvi H Rv‡g©wbqvg
14. 20 kg f‡ii †Kv‡bv e¯‘i Dci 20N ej cÖ‡qvM Kiv n‡j e¯‘wUi Z¡iY KZ n‡e? 
 E 400 ms–2 F 40 ms–2 G 20 ms–2 H 1 ms–2
15. wb‡Pi †KvbwU †¯‹jvi ivwk? 
 E Pvc F ej G miY H IRb
16. wbDwK¬qvi we ỳ̈ r †K‡› ª̀ 
 i. 235

  92U †K R¦vjvwb wn‡m‡e e¨envi Kiv nq 
 ii. wbDwK¬qvi wdDkb wewµqv msNwUZ nq 
 iii. we‡kl ai‡bi K‡›Uªvj iW e¨envi Kiv nq 
 wb‡Pi †KvbwU mwVK? 
 E i F i I iii G ii I iii H i, ii I iii 

 wb‡Pi wP‡Îi Av‡jv‡K 17 I 18bs cÖ‡kœi DËi `vI : 
 

C 

B 

A 
u = 0ms1 

AC = 122.5m 

B Ae¯’v‡b MwZkw³ = 13  A 

Ae¯’v‡b wefekw³ 

(f‚wg ¯•k© Kivi c–e© gyn–Z©) 
f‚wg 

P e¯‘ 

 
 P e¯‘ A Ae¯’vb n‡Z webv evavq co‡Q| 
17. C Ae¯’v‡b e¯‘wUi †eMÑ 
 E 17.32 ms–1 F 24.5 ms–1G 34.64 ms–1H 49 ms–1
18. P e¯‘wUiÑ 
 i. B Ae¯’v‡b †eM 28.289 ms–1  ii. AwZµvš@ `–iZ¡ AB = 40.83m 

 iii. B we› ỳ‡Z wefekw³ = 
1
3  C we› ỳ‡Z MwZkw³ 

 wb‡Pi †KvbwU mwVK? 
 E i  F iii G i I ii H ii I iii
19. wb‡Pi †KvbwU †gŠwjK ivwk? 
 E Zwor ZxeªZv F Zwor cwievwnZv
 G Zwor Avavb H Zwor cÖevn
20.  

 
 

 
24V

12 

12 24 

C 

B A 

(+) () 

 
 C we›`yi wefe KZ? 
 E + 24V F 0V G – 12V H – 24V
21. evZv‡m k‡ãi †eMÑ 
 i. ZvcgvÎvi e‡M©i mgvbycvwZK  ii. evZv‡mi Pv‡ci Dci wbf©i K‡i bv 
 iii. evZv‡mi Nb‡Z¡i eM©g–‡ji e¨¯@vbycvwZK 
 wb‡Pi †KvbwU mwVK? 
 E i F ii G i I iii H ii I iii
22. †gvevB‡ji e¨vUvwi‡K PvR© Kivi mgq e¨vUvwi‡Z †Kvb kw³ Rgv nq? 
 E Zwor kw³ F ivmvqwbK kw³G Zvc kw³ H hvwš¿K kw³
23. cvwb I †K‡ivwm‡bi Nb‡Z¡i AbycvZ 5 t 4. †Kv‡bv e¯‘ cvwb‡Z 

wbgw¾Z Ae¯’vq fvm‡j e¯‘wU †K‡ivwm‡b 
 E m¤•–Y© †f‡m _vK‡e F AvswkK wbgw¾Z Ae¯’vq fvm‡e
 G wbgw¾Z Ae¯’vq fvm‡e H m¤•–Y© Wz‡e hv‡e
24. †fRv Ae¯’vq gvby‡li Pvgovi †iva cÖvq 
 E 3 †_‡K 50 F 30 †_‡K 50
 G 300 †_‡K 500 H 30,000 †_‡K 50,000
25. mgy‡ ª̀i 210m MfxiZvq Pv‡ci cwigvY †KvbwU? [mgy‡ ª̀i cvwbi 

NbZ¡  = 1025 kgm–3.] 
 E 2.1 atm F 4.2 atm G 20.83 atmH 42 atm 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †jL| 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©Ñ2023 
 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| 'X' wk¶v_©x úvBW K¨vwjcv‡m© †`L‡Z †cj, fvwb©qvi †¯‹‡ji 
†gvU fvMmsL¨v 10 cÖavb †¯‹‡ji 9 fvM msL¨vi mv‡_ wg‡j 
hvq| †m GB e¯‘ w`‡q GKwU †Mvj‡Ki e¨v‡mi cÖavb †¯‹j 
cvV 15mm, fvwb©qvi mgcvZb 4 wbY©q Kij| Avevi †m ¯Œz-
MR w`‡q †MvjKwUi e¨vm 15.44 mm I e„ËvKvi †¯‹‡ji 
fvMmsL¨v 44 wbY©q Kij| úvBW K¨vwjcvm© I ¯Œz-M‡Ri 
me©wbæ cwigvc‡hvM¨ gvb h_vµ‡g fvwb©qvi aª“eK I b–̈ bv¼| 
K. cwigv‡ci GKK Kv‡K e‡j? 1 
L. c`v_©weÁv‡b gvÎvi cÖ‡qvRbxqZv e¨vL¨v Ki| 2 
M. úvBW K¨vwjcvm© w`‡q cwigvcK…Z †Mvj‡Ki †¶Îdj 

wbY©q Ki| 3 
N. †MvjKwUi e¨vm wbY©‡q †Kvb hš¿wU †ewk m–², 

MvwYwZKfv‡e we‡kÐlY Ki| 4 
2| 

 
 
 
 
 
 

P 
Y 

F C X 

B 

5 cm 

A 

M 

M 
GLv‡b, PF = 4 cm 

 
K. Zwor cÖevn Kv‡K e‡j? 1 
L. jvj Av‡jv‡Z Mv‡Qi meyR cvZv †Kgb †`Lv‡e? eywS‡q wjL| 2 
M. 'AB' j¶¨e¯‘wUi cÖwZwe¤̂ `c©‡Yi 8cm wcQ‡b MwVZ 

n‡j Gi cÖwZwe‡¤̂i ˆ`N©̈  wbY©q Ki| 3 
N. 'AB' e¯‘wU‡K `c©‡Yi †Kvb Ae¯’v‡b ivL‡j mgvb 

AvKv‡ii cÖwZwe¤̂ cvIqv hv‡eÑ iwk¥wP‡Îi gva¨‡g 
we‡kÐlY Ki| 4 

3| GKRb evjK GKwU cvnvo †_‡K wKQz `–‡i ùvwo‡q GKwU kã 
Kivi 0.5s ci cÖwZaŸwb ïb‡Z cvq| †mB ¯’vb †_‡K 10.32m 
GwM‡q kã Kivq 0.44s-G cÖwZaŸwb ïb‡Z cvq| 
K. Zi½ Kv‡K e‡j? 1 
L. Avav‡bi gvÎv we‡kÐlY †`LvI| 2 
M. evqygÊ‡j k‡ãi †eM wbY©q Ki| 3 
N. evjKwU kã Drcbœ Kivi ci 70m cvnv‡oi w`‡K 

GwM‡q †M‡j cÖwZaŸwb ïb‡Z cvi‡e wK? MvwYwZK 
we‡kÐlYmn gZvgZ `vI| 4 

4| 500g f‡ii GKwU e¯‘‡K 9.8m/s †e‡M Lvov Dc‡ii w`‡K 
wb‡¶c Kiv n‡jv| 
K. MwZkw³ Kv‡K e‡j? 1 
L. †`LvI †h, ¶gZv jä ivwk| 2 
M. e¯‘wU m‡e©v”P KZ D”PZvq DV‡e? 3 
N. f‚wg †_‡K KZ D”PZvq e¯‘wUi wefekw³ MwZkw³i 

GK-mßgvsk n‡e? MvwYwZK we‡kÐlY Ki| 4 
5| 10kg Ges 5kg f‡ii ỳBwU e¯‘ ci¯•‡ii w`‡K h_vµ‡g 20m/s 

GeO 30m/s †e‡M MwZkxj| hvÎvi ïi“‡Z Zv‡`i ga¨eZ©x –̀iZ¡ 
1km wQj| e¯‘Ø‡qi g‡a¨ w¯’wZ¯’vcK msNl© nq|  

K. †dvKvm –̀iZ¡ Kv‡K e‡j? 1 
L. e¯‘i MwZ‡eM k–b¨ n‡jI Z¡iY k–b¨ bvI n‡Z cv‡iÑ 

e¨vL¨v Ki| 2 
M. hvÎv ïi“i KZ¶Y ci e¯‘Ø‡qi g‡a¨ msNl© n‡e? 3 
N. msN‡l©i ci †KvbwUi fi †ewk n‡e? MvwYwZKfv‡e 

we‡kÐlY Ki| 4 
6|  

 
 

100V 

100m 

 

15 

10 20 

 
1.

5m
n 

10 

R = 56.57 

 
  wPÎ : P wPÎ : Q 

K. cxob Kv‡K e‡j? 1 
L. k‡ãi †eM evqyi Av ª̀©Zvi Dci wbf©i K‡iÑ e¨vL¨v Ki|2 
M. wPÎ-P-Gi Zwor cwievnKZ¡ wbY©q Ki| 3 
N. wPÎ-Q-Gi 20 Ges 15 Gi Zwor ¶gZv GKB n‡e 

wK? MvwYwZK hyw³ cÖ̀ k©b Ki| 4 
7| 55kg f‡ii GKRb wk¶v_©x w¯’i Ae¯’v †_‡K mylg Z¡i‡Y 

200m –̀iZ¡ AwZµg Ki‡Z mgq †bq 20s| 
K. coš@ e¯‘i Z…Zxq m–Î wee„Z Ki| 1 
L. Mvwo †eªK Kivi ciI GKUz mvg‡b wM‡q _v‡g †Kb? 

e¨vL¨v Ki| 2 
M. DÏxc‡Ki –̀iZ¡ AwZµg Kivi gyn–‡Z© wk¶v_©xi MwZkw³ 

wbY©q Ki| 3 
N. wk¶v_©xi cÖ_g GK-PZz_©vsk mg‡qi AwZµvš@ `–iZ¡ 

†k‡li GK-PZz_©vsk mg‡qi AwZµvš@ –̀i‡Z¡i KZ MyY 
n‡e? MvwYwZK g–j¨vqb Ki| 4 

8|  
 
 
 
 
 
 

300 gm 

2gm/cm3 

Y = 104 N/m2 

A = 2cm2 

450 gm 

 
P                          Q : ivevi                R 

 P I R e¯‘Øq‡K c„_Kfv‡e cvwb‡Z m¤•–Y© Wzwe‡q G‡`i 
IRb mgvb cvIqv †Mj| cvwbi NbZ¡ 1gm/cm3| 
K. Amvg¨ ej Kv‡K e‡j? 1 
L. evZv‡m Rjxq ev®• evo‡j Pvc K‡g hvqÑ e¨vL¨v Ki| 2 
M. Q-Gi wb‡P R e¯‘wU‡K Szwj‡q ivev‡ii weK…wZ wbY©q 

Ki| 3 
N. P e¯‘‡K cvwb‡Z †Q‡o w`‡j 5s mg‡q 49m †h‡Z cvi‡e 

wK? MvwYwZKfv‡e g–j¨vqb Ki| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  ʻXʼ wk¶v_©x úvBW K¨vwjcv‡m© †`L‡Z †cj, fvwb©qvi 
†¯‹‡ji †gvU fvMmsL¨v 10 cÖavb †¯‹‡ji 9 fvM msL¨vi mv‡_ wg‡j 
hvq| †m GB e¯‘ w`‡q GKwU †Mvj‡Ki e¨v‡mi cÖavb †¯‹j cvV 15 
mm, fvwb©qvi mgcvZb 4 wbY©q Kij| Avevi †m ¯Œz-MR w`‡q 
†MvjKwUi e¨vm 15.44 mm I e„ËvKvi †¯‹‡ji fvMmsL¨v 44 wbY©q 
Kij| úvBW K¨vwjcvm© I ¯Œz-M‡Ri me©wbæ cwigvc‡hvM¨ gvb 
h_vµ‡g fvwb©qvi aª“eK I b–̈ bv¼| 

K. cwigv‡ci GKK Kv‡K e‡j? 1 
L. c`v_©weÁv‡b gvÎvi cÖ‡qvRbxqZv e¨vL¨v Ki| 2 
M. úvBW K¨vwjcvm© w`‡q cwigvcK…Z †Mvj‡Ki †¶Îdj 

wbY©q Ki| 3 
N. †MvjKwUi e¨vm wbY©‡q †Kvb hš¿wU †ewk m–², 

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

1bs cÖ‡kœi DËi 

h cwigv‡ci Rb¨ †Kv‡bv ivwki †h Ask‡K Av`k© a‡i ivwkwU 
cwigvc Kiv nq Zv‡K H ivwki cwigv‡ci GKK e‡j|  

i †h †Kv‡bv cwigv‡ci Rb¨ GKwU ÷¨vÛvW© ev Av`k© cwigv‡Yi 
cÖ‡qvRb nq †hb Zvi mv‡_ Zzjbv K‡i cwigvc Kiv hvq| G Av`k© 
cwigvY n‡”Q cwigv‡ci GKK| G GKKMy‡jv Ggbfv‡e wVK Kiv 
n‡q‡Q hv‡Z GMy‡jv myweavRbK AvKv‡ii nq Ges mn‡R I 
mwVKfv‡e Zv cybi“rcv`b Kiv hvq| GRb¨ †Kv‡bv ivwki cwigvY 
cÖKvk Ki‡Z GK‡Ki cÖ‡qvRb nq|  

j †`Iqv Av‡Q, 
fvwb©qvi fvMmsL¨v, n = 10 
cÖavb †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈ , s = 1 mm 
cÖavb †¯‹j cvV,  = 15 mm 
fvwb©qvi mgcvZb, V = 4 

Avgiv Rvwb, fvwb©qvi aª“eK, VC = 
s
n = 

1
10 = 0.1 mm 

†Mvj‡Ki e¨vm D n‡j, 
 D = M + V + VC 
 = (15 + 4  0.1) mm 
 = 15.4 mm 

 †Mvj‡Ki e¨vmva©, r = 
D
2 = 

15.4
2  mm = 7.7 mm  

úvBW K¨vwjcvm© w`‡q cwigvcK…Z †Mvj‡Ki †¶Îdj, 
 A = 4r2 
 = 4  3.1416  (7.7)2 
 = 745.06 mm2 (Ans.) 

k †`Iqv Av‡Q, 
¯ŒzMR w`‡q cwigvcK…Z e¨vm, D = 15.44 mm 
ˆiwLK cvV, L = 15 mm 
e„ËKvi †¯‹‡ji fvMmsL¨v, C = 44 
b–̈ bv¼, L.C = ? 

Avgiv Rvwb, 
     D = L + C  L.C 

ev,  L.C = 
15.44  15

44  

ev,  L.C = 
0.44
44  

 L.C = 0.01 mm 
ÔMÕ n‡Z †`Lv hvq, úvBW K¨vwjcv‡m©i fvwb©qvi aª“eK 0.1 mm I 
wbY©xZ †Mvj‡Ki e¨vm 15.4 mm| GLv‡b ¯ŒzM‡Ri b–̈ bv¼ 0.01 
mm, hv úvBW Kvwjcv‡m©i fvwb©qvi aª“eK 0.1 mm Gi †P‡q ¶z`ª| 
Avevi úvBW K¨vwjcvm©wU w`‡q me©wbæ 0.1 mm Ges ¯ŒzMR w`‡q 
me©wbæ 0.01 mm ch©š@ cwigvc Kiv hvq| ZvB ¯ŒzM‡Ri mvnv‡h¨ 
†MvjKwUi e¨vm AviI m–²fv‡e wbY©q Kiv hv‡e| ZvB ejv hvq, 
†Mvj‡Ki e¨vm wbY©‡q ¯ŒzMR †ewk m–²| 

 cÖkœ  02  
 
 
 
 
 
 

P 
Y 

F C X 

B 

5 cm 

A 

M 

M 
GLv‡b, PF = 4 cm 

 
K. Zwor cÖevn Kv‡K e‡j? 1 
L. jvj Av‡jv‡Z Mv‡Qi meyR cvZv †Kgb †`Lv‡e? eywS‡q 

†jL| 2 
M. ʻABʼ j¶¨e¯‘wUi cÖwZwe¤̂ `c©‡Yi 8 cm wcQ‡b MwVZ 

n‡j Gi cÖwZwe‡¤̂i ˆ`N©̈  wbY©q Ki| 3 
N. ʻABʼ e¯‘wU‡K `c©‡Yi †Kvb Ae¯’v‡b ivL‡j mgvb 

AvKv‡ii cÖwZwe¤̂ cvIqv hv‡e iwk¥wP‡Îi gva¨‡g 
we‡kÐlY Ki| 4  

 [Aa¨vq-8 Gi Av‡jv‡K] 
2bs cÖ‡kœi DËi 

h †Kv‡bv cwievnxi †h‡Kv‡bv cȪ ’‡”Q‡`i ga¨w`‡q GKK mg‡q 
†h cwigvY Avavb cÖevwnZ nq Zv‡K Zwor cÖevn e‡j|  
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i hLb †Kv‡bv e¯‘i Dci Av‡jv c‡o ZLb e¯‘wU Ab¨ isMy‡jv 
†kvlY K‡i wb‡q H e¯‘i iswU cÖwZdwjZ K‡i| A_©vr cÖwZdwjZ 
Av‡jvi †h eY© _v‡K e¯‘wU‡K Avgiv †mB e‡Y©i †`L‡Z cvB| 
G‡¶‡Î jvj Av‡jv‡Z meyR i‡Oi Mv‡Qi cvZv‡K †`L‡j GwUi 
m¤•–Y© Ask jvj is‡K †kvlY K‡i †bq| d‡j cÖwZdwjZ nIqvi 
†Kv‡bv is cvIqv hvq bv| ZvB jvj Av‡jv‡Z Mv‡Qi cvZv Kv‡jv †`Lvq|  

j Avgiv Rvwb, 

 
1
f = 

1
u + 

1
v 

ev, 1
u = 

1
f  

1
v 

ev, 1
u = 

1
4  

1
( 8) 

ev, 1
u = 

1
4 + 

1
8 

GLv‡b, 
j¶¨e¯‘i ˆ`N©̈ , l = 5cm 
†dvKvm –̀iZ¡, f = 4 cm 
cÖwZwe‡¤̂i `–iZ¡, v =  8cm 
[we¤̂ `c©‡Yi †cQ‡b nIqvq v FYvÍK] 
j¶¨e¯‘i Ae¯’vb, u = ? 
we‡¤̂i ˆ`N©̈ , l = ? 

ev, 1
u = 

2 + 1
8  

ev, 1
u = 

3
8 

ev, u = 
8
3 

  u = 2.67 cm 

Avevi, Avgiv Rvwb, weea©b, m = | |vu  = 
l
l  

ev, | |vu  = 
l
l  

ev,  
 8
2.67  = 

l
5 

  l = 14.98 cm (Ans.) 

k  

 
wPÎ-MPM G AeZj `c©‡Y C we›`y‡Z A_©vr eµZvi †K‡›`ª AB 
j¶¨e¯‘ ivLv n‡j mgvb ˆ`‡N©̈ i ev¯@e D‡ëv cÖwZwe¤^ cvIqv hv‡e| 
AB j¶¨e¯‘i B n‡Z Av‡jvKiwk¥ cÖavb A‡¶i mgvš@iv‡j G‡m 
M we›`y‡Z cÖwZdwjZ n‡q Zv MR eivei P‡j hvq| B n‡Z AvMZ 
Aci Av‡jvK iwk¥ cÖavb †dvKvm F w`‡q G‡m `c©‡Yi M we› ỳ‡Z 
cÖwZdwjZ n‡q MS eivei P‡j hvq| j¶¨e¯‘i cv`we›`y A n‡Z 
GKwU Av‡jvKiwk¥ cÖavb A¶ eivei wM‡q `c©‡Y cÖwZdwjZ n‡q 
GKB c‡_ wd‡i Av‡m| MR I MS iwk¥ B we› ỳ‡Z wgwjZ nq| 
B n‡Z cÖavb A‡¶i Dci j¤̂ Uvb‡j AB cvIqv hvq, hv AB Gi 
cÖwZwe¤^| G‡¶‡Î A, A GKB we›`y hv eµZvi †K› ª̀ C wb‡ ©̀k K‡i|  
GLv‡b, AB = AB 
A_©vr AeZj `c©‡Yi mvg‡b j¶¨e¯‘‡K eµZvi †K‡› ª̀ ivLv n‡j 
mgvb AvKv‡ii cÖwZwe¤̂ cvIqv hv‡e| 

 cÖkœ  03  GKRb evjK GKwU cvnvo †_‡K wKQz `–‡i ùvwo‡q 
GKwU kã Kivi 0.5 s ci cÖwZaŸwb ïb‡Z cvq| †mB ¯’vb †_‡K 
10.32 m GwM‡q kã Kivq 0.44 s-G cÖwZaŸwb ïb‡Z cvq| 

K. Zi½ Kv‡K e‡j? 1 
L. Avav‡bi gvÎv we‡kÐlY †`LvI| 2 
M. evqygÊ‡j k‡ãi †eM wbY©q Ki| 3 
N. evjKwU kã Drcbœ Kivi ci 70m cvnv‡oi w`‡K 

GwM‡q †M‡j cÖwZaŸwb ïb‡Z cvi‡e wK? MvwYwZK 
we‡kÐlYmn gZvgZ `vI| 4  

 [Aa¨vq-7 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h †h ch©vqe„Ë Av‡›`vjb gva¨‡gi GK¯’vb †_‡K Ab¨¯’v‡b kw³ 
mÂvwiZ K‡i wKš‘ gva¨‡gi KYvMy‡jv‡K ¯’vqxfv‡e ¯’vbvš@wiZ 
K‡i bv, Zv‡K Zi½ e‡j| 

i Avgiv Rvwb, Avavb = Zwor cÖevn   mgq 
 Q = It 
Zwor cÖev‡ni gvÎv, [I] = A 

Ges mg‡qi gvÎv, [t] = T 

 Avav‡bi gvÎv, [a] = AT. 

j awi, cvnvo †_‡K evj‡Ki –̀iZ¡, s Ges k‡ãi †eM, v. 

cÖ_g †¶‡Î, 
Avgiv Rvwb, 
 2s = vt1 
ev, 2s = 0.5 v 
  s = 0.25 v 

GLv‡b, 
1g †¶‡Î cÖwZaŸwb †kvbvi mgq, t1 = 0.5s 

2q    Ó      Ó         Ó      Ó    t2 = 0.44s 

 cvnvo 


s 

10.32 



evj‡Ki 2q 
Ae¯’vb 

evj‡Ki 1g 
Ae¯’vb 

 
Avevi, wØZxq †¶‡Î,  
 2  (s  10.32) = vt2 
ev, 2  (0.25v  10.32) = 0.44v 

ev, 0.5v  20.64 = 0.44v 

ev,  0.5v  0.44v = 20.64 

ev, 0.06v = 20.64 

ev, v = 
20.64
0.06  

 v = 344 ms1 (Ans.) 



c`v_©weÁvb     1483 

k ÔMÕ n‡Z cvB, k‡ãi †eM, v = 344 ms1 

evjK n‡Z cvnv‡oi `–iZ¡, s1 = 
vt1
2  GLv‡b, t1 = 0.5 s. 

 = 
344  0.5

2  

 = 86m 
evjKwU kã Drcbœ K‡i 70m cvnv‡oi w`‡K GwM‡q †M‡j evjK 
n‡Z cvnv‡oi `–iZ¡ n‡e (86  70) = 16m. 

AZGe, k‡ãi AwZµvš@ –̀iZ¡, s = 86 + 16 = 102m 

cÖwZaŸwb †kvbvi mgq t n‡j, 
     s = vt 

ev, t = 
s
v 

 = 
102
344 

GLv‡b, 
`–iZ¡, s = 102 m 

†eM, v = 344 ms1 

 = 0.297 s  0.1 s 
myZivs evjKwU cÖwZaŸwb ïb‡Z cv‡e| 

 cÖkœ  04  500g f‡ii GKwU e¯‘‡K 9.8m/s †e‡M Lvov Dc‡ii 
w`‡K wb‡¶c Kiv n‡jv| 

K. MwZkw³ Kv‡K e‡j? 1 
L. †`LvI †h, ¶gZv jä ivwk| 2 
M. e¯‘wU m‡e©v”P KZ D”PZvq DV‡e? 3 
N. f‚wg †_‡K KZ D”PZvq e¯‘wUi wefekw³ MwZkw³i 

GK-mßgvsk n‡e? MvwYwZK we‡kÐlY Ki| 4 
 [Aa¨vq-2 I 4 Gi mgš̂‡q] 

4bs cÖ‡kœi DËi 

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

i †h mKj ivwk †gŠwjK ivwki Dci wbf©i K‡i ev †gŠwjK ivwk 
†_‡K jvf Kiv hvq Zv‡`i‡K jä ivwk e‡j| ¶gZv GKwU jä 
ivwk KviY GwU †gŠwjK ivwk †_‡K cvIqv hvq| 

¶gZv = 
KvR
mgq = 

ej  miY
mgq   

 = 
(fi  Z¡iY)  miY

mgq  [ ej = fi  Z¡iY] 

 = 
fi  

†eM
mgq  miY

 mgq  [ Z¡iY = 
†eM
mgq ] 

 = 
fi  

miY
(mgq)2  miY

 mgq  [ †eM = 
miY
mgq ] 

 = 
fi  (miY)2

 (mgq)3    

Avevi, 
f‡ii GKK  (mi‡Yi GKK)2

(mg‡qi GKK)3   

 = 
wK‡jvMÖvg  (wgUvi)2

(†m‡KÛ)3   

wK‡jvMÖvg, wgUvi I †m‡K‡Ûi Dci wbf©i K‡i A_©vr wK‡jvMÖvg 
wgUvi Ges †m‡KÛ †gŠwjK GKKmg–n †_‡K ¶gZv jvf Kiv hvq| 
GKvi‡Y ¶gZv GKwU jä ivwk| 

j †`Iqv Av‡Q, Avw`‡eM, u = 9.8 ms1 

 m‡e©v”P D”PZvq †kl‡eM, v = 0 ms1 

 AwfKl©R Z¡iY, g = 9.8 ms2 

 m‡e©v”P D”PZv, hmax = ? 

Avgiv Rvwb, 
    v2 = u2  2ghmax 
ev, 2ghmax = u2  v2 

ev, hmax = 
u2  v2

2g  

ev, hmax = 
(9.8)2  0
2  9.8  

 hmax = 4.9 m (Ans.) 

k awi, 
f‚wg Xm D”PZvq e¯‘wUi wefekw³ 
MwZkw³i GK-mßgvsk n‡e| 
GLb, f‚wg †_‡K xm D”PZvq 
wefekw³ V = mgx 

GLv‡b, 
fi, m = 500g 

Avw`‡eM, u = 9.8 mg2 

AwfKl©R Z¡iY, g = 9.8ms2 

Avevi, xm D”PZvq †eM v n‡j, 

MwZkw³, T = 
1
2 mv2 

 = 
1
2 m (u2  2gx) 

 = 
1
2 m (9.82  2gx) 

 = 
1
2 m (96.04  2gx) 

 = m(48.02  gx) 
cÖkœg‡Z, 

 V = 
1
7 T 

ev,  mgx = 
1
7 m (48.02  gx) 

ev, 7gx = 48.02  gx 

ev, 7gx + gx = 48.02 

ev, 8gx = 48.02 

ev, x = 
48.02

8  9.8 

  x = 0.6125 m 
 f‚wg †_‡K 0.6125 m D”PZvq wefekw³ MwZkw³i GK-
mßgvsk n‡e| 
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 cÖkœ  05  10 kg Ges 5 kg f‡ii ỳBwU e¯‘ ci¯•‡ii w`‡K 
h_vµ‡g 20 m/s Ges 30 m/s †e‡M MwZkxj| hvÎvi ïi“‡Z Zv‡`i 
ga¨eZ©x `–iZ¡ 1 km wQj| e¯‘Ø‡qi g‡a¨ w¯’wZ¯’vcK msNl© nq|  

K. †dvKvm –̀iZ¡ Kv‡K e‡j? 1 
L. e¯‘i MwZ‡eM k–b¨ n‡jI Z¡iY k–b¨ bvI n‡Z cv‡iÑ 

e¨vL¨v Ki| 2 
M. hvÎv ïi“i KZ¶Y ci e¯‘Ø‡qi g‡a¨ msNl© n‡e? 3 
N. msN‡l©i ci †KvbwUi fi †ewk n‡e? MvwYwZKfv‡e 

we‡kÐlY Ki| 4  
 [Aa¨vq-2 I 3 Gi mgš̂‡q] 

5bs cÖ‡kœi DËi 

h cÖavb A‡¶i mgvš@ivj GKMy”Q Av‡jvKiwk¥ cÖwZdjb ev 
cÖwZmi‡Yi ci †gi“ ev Av‡jvK †K› ª̀ †_‡K cÖavb A‡¶i Dci hZ 
`–‡i wgwjZ nq ev hZ `–i †_‡K Acm„Z n‡”Q e‡j g‡b nq, Zv‡KB 
†dvKvm –̀iZ¡ e‡j| 

i e¯‘i Ae¯’vb cwieZ©‡bi nvi‡K e¯‘i †eM e‡j Ges e¯‘i 
†e‡Mi cwieZ©‡bi nvi‡K Z¡iY e‡j| †eM Ges Z¡iY †f±i ivwk| 
Gi GKwU ev¯@e D`vniY n‡Z cv‡i ej‡K DjÐ¤̂fv‡e Qy‡o gviv| 
G‡¶‡Î e¯‘ hLb m‡e©v”P D”PZvq D‡V ZLb e¯‘i †eM k–b¨ nq 
wKš‘ H Ae¯’vqI AwfKl©R Z¡iY e¯‘i Dci KvR K‡i| A_©vr 
H Ae¯’vq fi Z¡iY n‡jv AwfKl©R Z¡i‡Yi mgvb| ZvB e¯‘i 
MwZ‡eM k–b¨ n‡jI Z¡iY k–b¨ bvI n‡Z cv‡i| 

j †`Iqv Av‡Q, 
1g e¯‘i MwZ‡eM, v1 = 20 ms1 
2q e¯‘i MwZ‡eM, v2 = 30 ms1 
e¯‘Ø‡qi ga¨eZ©x `–iZ¡, s = 1 km = 1000 m 
g‡b Kwi, t mgq ci e¯‘ `ywUi g‡a¨ msNl© nq| 
awi, t mg‡q 1g e¯‘i AwZµvš@ –̀iZ¡ = xm 
 2q e¯‘i AwZµvš@ –̀iZ¡, (s  x)m = (1000  x)m 
GLb, x = v1t 
ev, x = 20t ... ... ... (i) 
Avevi, 1000  x = v2t 
ev, 1000  x = 30t ... ... ... (ii) 
(i) I (ii) bs mgxKiY †hvM K‡i cvB, 
      x + 1000  x = 20t + 30t 
ev, 50t = 1000 

ev, t = 
1000
50  

 t = 20s. 
AZGe, 20s ci e¯‘Ø‡qi g‡a¨ msNl© n‡e| 

k msN‡l©i ci 1g e¯‘i †eM, 

v1 = 
(m1  m2)u1 + 2m2u2

m1 + n2
 

 = 
(10  5)  20 + 2  5  ( 30)

10 + 5  

 =  13.33 ms1 

GLv‡b, 
1g e¯‘i fi, m1 = 10kg 
2q e¯‘i fi, m2 = 5 kg 
1g e¯‘i †e‡Mi w`K abvÍK a‡i, 
1g e¯‘i Avw`‡eM, u1 = 20 ms1 
2q e¯‘i Avw`‡eM, u2 =  30 ms1 

 1g e¯‘i fi‡eM, 
P1 = m1v1 
 = 10  ( 13.33) 
 =  133.3 kgms1 [FYvÍK wPý Øviv w`K cÖKvk Ki‡Q] 
2q e¯‘i †eM, 

 v2 = 
(m2  m1)u2 + 2m1u1

m1 + m2
 

 = 
(5  10)( 30) + 2  10  20

10 + 5  

 = 36.67 ms1 

 2q e¯‘i fi‡eM, P2 = m2v2 

 = 5  36.67 
 = 183.35 kg ms1  P 
myZivs msN‡l©i ci 2q e¯‘i fi‡eM †ewk n‡e| 

 cÖkœ  06  
 
 

100V 

100m 

 

15 

10 20 

 
1.

5m
n 

10 

R = 56.57 

 
  wPÎ : P wPÎ : Q 

K. cxob Kv‡K e‡j? 1 
L. k‡ãi †eM evqyi Av ª̀©Zvi Dci wbf©i K‡i-e¨vL¨v Ki| 2 
M. wPÎ-P-Gi Zwor cwievnKZ¡ wbY©q Ki| 3 
N. wPÎ-Q-Gi 20 Ges 15 Gi Zwor ¶gZv GKB n‡e 

wK? MvwYwZK hyw³ cÖ̀ k©b Ki| 4 
 [Aa¨vq-11 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

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

i 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 GLv‡b, wPÎ P G, 
Zv‡ii †iva, R = 56.57 

ˆ`N©̈ , L = 100m 

e¨vm, d = 1.5mm 

e¨vmva©, r = 
d
2 = 

1.5
2  mm 

 = 0.75 mm = 0.75  103m 

Zv‡ii Av‡cw¶K †iva  n‡j, 
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Avgiv Rvwb, 

     R = 
L
A  

 ev,  = 
RA
L  

 ev,  = 
R  r2

L  

 = 
56.57    (0.75  103)2

100  

 = 9.9967  107 m 

 wPÎ P Zv‡ii Zwor cwievnKZ¡,  = 
1
 

 = 
1

9.9967  107 

 = 1.106(m)1 (Ans.) 

k 

    

 I1 
10 

20 10 

15 
I2 

 100V 25 30 100V 

I1 I I2 

 

 

GLv‡b, 
Zwo”PvjK kw³,  
E = 100V 
R1 = 20 
R2 = 15 

wPÎ Q G 10  I 20  †iva ỳwU †kÖwY‡Z hy³| G‡`i Zzj¨‡iva, 
Rs1 = 10 + 20 = 30  
Abyiƒcfv‡e, 15  I 10  †iva ỳwU †kÖwY‡Z hy³| G‡`i Zzj¨‡iva, 
RS2 = 15 + 10 = 25  

GLb, 20  †iv‡ai Zwor cÖevn, I1 = 
E

Rs1
 = 

100
30  = 3.33 A 

 20  †iva Gi ¶gZv, P1 = I1
2 R1 

 = (3.33)2  20 
 = 221.778 W 

Avevi, 15  †iv‡ai Zwor cÖevn, I2 = 
E

Rs2
 = 

100
25  = 4 A 

 15  †iva Gi ¶gZv, RP2 = I2
2R2 

 = (4)2  15 
 = 240 W 
A_©vr, P1  P2 

AZGe wPÎ Q Gi 20  I 15  Gi Zwor ¶gZv GKB n‡e bv| 

 cÖkœ  07  55 kg f‡ii GKRb wk¶v_©x w¯’i Ae¯’v †_‡K mylg 
Z¡i‡Y 200 m –̀iZ¡ AwZµg Ki‡Z mgq †bq 20 s| 

K. coš@ e¯‘i Z…Zxq m–Î wee„Z Ki| 1 
L. Mvwo †eªK Kivi ciI GKUz mvg‡b wM‡q _v‡g †Kb? 

e¨vL¨v Ki| 2 
M. DÏxc‡Ki –̀iZ¡ AwZµg Kivi gyn–‡Z© wk¶v_©xi MwZkw³ 

wbY©q Ki| 3 
N. wk¶v_©xi cÖ_g GK-PZz_©vsk mg‡qi AwZµvš@ `–iZ¡ 

†k‡li GK-PZz_©vsk mg‡qi AwZµvš@ –̀i‡Z¡i KZ MyY 
n‡e? MvwYwZK g–j¨vqb Ki| 4 

[Aa¨vq-2 I 4 Gi mgš̂‡q] 

7bs cÖ‡kœi DËi 

h w¯’i Ae¯’vb †_‡K webv evavq coš@ e¯‘ wbw ©̀ó mg‡q †h   
`–iZ¡ (h) AwZµg K‡i Zv H mg‡qi (t) e‡M©i mgvbycvwZK A_©vr  
h  t2| 

i Pjš@ Mvwo‡K _vgv‡bvi Rb¨ hLb †eªK cÖ‡qvM Kiv nq, ZLb 
PvKvi †ewk Nl©Y ej m„wó nq| GB Nl©Y e‡ji cÖfv‡e Mvwo‡Z 
g›`b m„wó n‡”Q| g›`b Mvwoi †eM Kgvq| hZ‡ewk g›`b m„wó 
Kiv n‡e, Mvwo Z‡Zv ZvovZvwo _vg‡e| †eªK Kivi mv‡_ mv‡_ 
Mvwo _v‡g bv KviY Mvwo MwZkxj _vKvq Mvwoi MwZ RoZvi Rb¨ 
Mvwo wKQyUv mvg‡b GwM‡q hvq| GRb¨ †eªK Kivi ciI Mvwo GKUz 
mvg‡b wM‡q _v‡g| 

j wk¶v_©xi mylg Z¡iY a n‡j, 
Avgiv Rvwb, 

    s = ut + 
1
2 at2 

 ev, at2

2  + ut = s 

 ev, at2

2  = s  ut 

 ev, a = 
2(s  ut)

t2  

†`Iqv Av‡Q, 
wk¶v_©xi fi, m = 55 kg 
Avw`‡eM, u = 0 ms1 
AwZµvš@ –̀iZ¡, s = 200 m 
mgq, t = 20 s 
MwZkw³, T = ? 

 ev, a = 
2  (200  0  20)

(20)2  

 ev, a = 
400
400 

  a = 1 ms2 
GLb, 20s ci †eM, v = u + at 
 = 0 + 1  20 
 = 20 ms1 
 200m `–iZ¡ AwZµg Kivi gyn–‡Z© wk¶v_©xi MwZkw³, 

 T = 
1
2 mv2 

 = 
1
2  55  202 

 = 11000 J. (Ans.) 

k †`Iqv Av‡Q, Avw`‡eM, u = 0 ms1 

 GK-PZz_©vsk mgq, t = 
20
4  = 5s. 

 Z¡iY, a = 1 ms2 (ÔMÕ n‡Z) 
GLb, cÖ_g GK-PZz_©vsk mg‡q A_©vr cÖ_g 5s-G AwZµvš@ –̀iZ¡, 

 s1 = ut + 
1
2 at2 

 = 0  5 + 
1
2  1  52 

 = 12.5 m 
†kl GK-PZz_©vsk mgq n‡”Q 16s †_‡K 20s| G‡¶‡Î Avw`‡eM 
n‡e 15s ci cÖvß †eM| 
GLb 15s ci wk¶v_©xi †eM, 
v = 4 + at = 0 + 1  15 = 15 ms1 
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 †k‡li GK-PZz_©vsk mg‡q A_©vr †kl 5 †m‡K‡Û G AwZµvš@ 

`–iZ¡, s2 = vt + 
1
2 at2 

 = 15  5 + 
1
2  1  52 

 = 75 + 12.5 
 = 87.5 m 

 
s1
s2

 = 
12.5
87.5 = 

1
7 

 s2 = 
1
7 s2 

AZGe, cÖ_g GK-PZz_©vsk AwZµvš@ –̀iZ¡ †k‡li GK-PZz_©vsk 

AwZµvš@ –̀i‡Z¡i 17 MyY| (Ans.) 

 cÖkœ  08  

 
P                          Q : ivevi                R 

 P I R e¯‘Øq‡K c„_Kfv‡e cvwb‡Z m¤•–Y© Wzwe‡q G‡`i 
IRb mgvb cvIqv †Mj| cvwbi NbZ¡ 1gm/cm3| 
K. Amvg¨ ej Kv‡K e‡j? 1 
L. evZv‡m Rjxq ev®• evo‡j Pvc K‡g hvqÑ e¨vL¨v Ki| 2 
M. Q-Gi wb‡P R e¯‘wU‡K Szwj‡q ivev‡ii weK…wZ wbY©q 

Ki| 3 
N. P e¯‘‡K cvwb‡Z †Q‡o w`‡j 5s mg‡q 49m †h‡Z cvi‡e 

wK? MvwYwZKfv‡e g–j¨vqb Ki| 4  
 [Aa¨vq-2 I 5 Gi mgš̂‡q] 

8bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘i Dci wµqviZ GKvwaK e‡ji jwä hw` k–b¨ bv 
nq A_©vr hw` †Kv‡bv wbw ©̀ó w`‡K e¯‘wUi Z¡iY _v‡K Z‡e D³ 
ejMy‡jv‡K Amvg¨ ej e‡j| 

i Rjxq ev®• evqy A‡c¶v nvjKv nIqvq evqy‡Z Rjxq ev‡®•i 
cwigvY e„w× †c‡j evqygÊ‡ji Pvc K‡g hvq|  
ivbœvi mgq Rjxq ev®•‡K Dc‡ii w`‡K D‡V †h‡Z †`Lv hvq| G 
†_‡K †evSv hvq evqy A‡c¶v Rjxq ev‡®•i NbZ¡ Kg| G Kvi‡Y 
evqy‡Z Rjxq ev‡®•i cwigvY e„w× †c‡j evqyi Mo NbZ¡ n«vm cvq| 
ZvB evqy‡Z Rjxq ev‡®•i cwigvY e„w× †c‡j P = hg ev P    
m–Îvbymv‡i Pvc n«vm cvq| 

j †`Iqv Av‡Q, 
R e¯‘i fi, m = 450 gm = 0.45 kg 
AwfKl©R Z¡iY, g = 9.8 ms 2 
ej, T = mg 
 = 0.45  9.8 = 4.41 N 

ivev‡ii cȪ ’‡”Q‡`i †¶Îdj, A = 2cm2 = 2  104 m2 
ivev‡ii Bqs MyYv¼, Y = 104 Nm2 
Avgiv Rvwb, 

 Bqs Gi MyYv¼, Y = 
cxob
weK…wZ 

 ev, weK…wZ = 
cxob
Y  

 ev, weK…wZ = 

T
A
Y 

 ev, weK…wZ = T
AY 

 ev, weK…wZ = 4.41
2  104 

  weK…wZ = 2.205 (Ans.) 

k †`Iqv Av‡Q, 
P e¯‘i fi, m = 300 gm = 0.3 kg 

P e¯‘i NbZ¡,  = 2 gm/cm3 = 2000 kg/m3 
cvwbi NbZ¡, Pw = 1 gm/cm3 = 1000 kgm3 
GLb, P e¯‘i AvqZb V n‡j, 

NbZ¡,  = 
m
V 

ev, V = 
m
  = 

0.3
2000 = 1.5  104 m3 

P e¯‘i IRb, W1 = mg = 0.3  9.8 
 = 2.94 N (hvi w`K wb‡Pi w`‡K) 
P e¯‘i Dci wµqvkxj cÐeZv ej F n‡j, 
 F = Vwg 
 = 1.5  104  1000  9.8 
 = 1.47 N (hvi w`K Dc‡ii w`‡K) 
 P e¯‘i Dci wµqvkxj jwä ej F n‡j, 
 F = W  F 
 = 2.94  1.47 
 = 1.47 N (w`K wb‡Pi w`‡K) 
jwä e‡ji Rb¨ P e¯‘i Z¡iY, a n‡j 
     F = ma 

 ev, a = 
F
m = 

1.47
0.3  = 4.9 ms2 

 5s mg‡q P e¯‘i AwZµvš@ –̀iZ¡, 

 s = ut + 
1
2 at2 

 = 0 + 
1
2  4.9  52 

GLv‡b, Avw`‡eM, u = 0 ms1
 

mgq, t = 5s 

P e¯‘i Z¡iY, a = 4.9 ms2 

 = 61.25 m 
myZivs 5s mg‡q P e¯‘i AwZµvš@ `–iZ¡ 61.25 m hv 49m 
A‡c¶v †ewk| 
 P e¯‘‡K cvwb‡Z †Q‡o w`‡j 5s mg‡q 49 m †h‡Z cvi‡e| 
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wm‡jU †evW©Ñ2023 
 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©m¤̂wjZ 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/wPý †`Iqv hv‡e bv| 
1. GKwU wgUvi †¯‹‡ji ˆ`N©̈  KZ? 
 E 0.5m F 1m G 2m H 2.54m
2. wb‡Pi †Kvb m¤•K©wU mwVK? 
 E V  

1
h F F = mgh G T  V2 H V = kx2

3. †Kvb †jLwP‡Îi gva¨‡g Z¡iY wbY©q Kiv hvq? 
 E –̀iZ¡Ñmgq F mijÑmgqG †eMÑmgqH g›`bÑmgq
4. w¯’i Ae¯’vb n‡Z 0.2 ms–2 Z¡i‡Y MwZkxj e¯‘i 2000 cm –̀iZ¡ 

AwZµ‡gi ci †eM KZ n‡e? 
 E 2.82 ms–1 F 8 ms–1 G 28.28 ms–1H 800 ms–1
5. wb‡Pi †Kvb h‡š¿ Av‡jvK kw³‡K Zvc kw³‡Z iƒcvš@i Kiv hvq? 
 E †Rbv‡iUi F gvB‡µvI‡qf I‡fb
 G d‡UvMÖvwd· wdj¥ H _v‡g©vKvcj 
 wb‡Pi DÏxcKwU co Ges 6 I 7bs cÖ‡kœi DËi `vI : 

 
 
 

20 gm 

 
 500 cm Dci n‡Z e¯‘wU gvwU‡Z co‡Z 4.12s mgq jvMj| 
6. e¯‘wUi DwjÐwLZ Ae¯’v‡bi mwÂZ kw³ KZ? 
 E 0.98J F 9.8J G 980J H 98000J
7. DÏxc‡Ki †¶‡ÎÑ 
 i. e¯‘wUi IRb n‡e 0.196N ii. e¯‘wU mg‡e‡M MwZkxj wQj 
 iii. e¯‘wUi cÖevnx Nl©Y n‡qwQj 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
8. †Mvjxq `c©‡Yi cÖwZdjK c„‡ôi ga¨we› ỳ‡K Kx e‡j? 
 E †gi“ F †dvKvm G eµZvi †K›`ªH Av‡jvK †K›`ª
9. k‡ãi ZxeªZvi GKK †KvbwU? 
 E Hz F Wm–2 G m H ms–1
10. mKj cÖKvi we¤̂ MVb Kiv hvqÑ 
 i. AeZj `c©‡Y  ii. DËj `c©‡Y iii. Awfmvix `c©‡Y 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
11. †bŠKv Pvjv‡bvi mgq †Kvb Nl©Y dj KvR K‡i? 
 E AveZ© Nl©Y F w¯’wZNl©YG cÖevnx Nl©YH MwZ Nl©Y 
 wb‡Pi DÏxcKwU co Ges 12 I 13bs cÖ‡kœi DËi `vI : 

 
 

 

R2 = 12 

R1 = 2 

E = 25V 

R3 = 4 

 
12. eZ©bxi Zzj¨‡iva KZ n‡e? 
 E 2 F 3 G 5 H 14
13. DÏxc‡Ki †¶‡ÎÑ 
 i. R2 I R3 †iv‡ai `yB cÖv‡š@ wefe cv_©K¨ mgvb 
 ii. R2 I R3 †iv‡ai ¶gZv wfbœ 
 iii. R2 I R3 †iv‡ai ga¨ w`‡q Zwor cÖevn wfbœ n‡e 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii

14. AvaywbK weÁv‡bi RbK Kv‡K ejv nq? 
 E M¨vwjwjI F wbDUb G AvBb÷vBbH AvwK©wgwWm 
 wb‡Pi DÏxcKwU co Ges 15 I 16bs cÖ‡kœi DËi `vI : 

  P 

R 
N 

Q Q1 

0.02s 

 
15. Dc‡ii Zi½wUi K¤•v¼ KZ n‡e? 
 E 0.01 Hz F 0.02 Hz G 50 Hz H 100 Hz
16. DÏxc‡Ki †¶‡ÎÑ 

 i. R, N Gi ga¨Kvi –̀iZ¡ 2 n‡e 
 ii. Zi½wU AbyMÖn Zi½ 
 iii. P, P1 KYvwU m¤•–Y© wecixZ `kv m¤•bœ 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
17. 1 am = KZ pm? 
 E 1010 F 106 G 10–3 H 10–6
18. mggv‡bi ỳwU †iva †kÖwY I mgvš@iv‡j mshy³ Ki‡j wb‡Pi †Kvb 

m¤•K©wU mwVK n‡e? 

 E Rp = 4Ra F R3 = 4Rp G Rp = 
R5

2  H R5 = 2Rp

19. NbZ¡ Gi GKK †KvbwU? 
 E kgm–3 F Pa G Nm–2 H kg ms–1
20. †KvbwU Øviv RoZv cwigvc Kiv nq? 
 E KvR F Z¡iY G ej H fi
21. wb‡Pi †KvbwU Lvov Dc‡ii w`‡K wbw¶ß e¯‘i †jLwPÎ? 

 

 

K  L 

  

M  N 

  

O 

O  t 


 v

 

O 

O 

 t 


 v

 

 t 


 v

 

 t 


 v

 

 
22. wmjfvwis Kiv _v‡KÑ 
 E †Mvjxq `c©‡Yi Dfq c„‡ô F DËj `c©‡Yi AeZj As‡k
 G AeZj `c©‡Yi AeZj As‡kH Acmvix `c©‡Yi DËij As‡k
23. cðvr †eM cvIqv hv‡e 
 i. †bŠKvq  i i. e› ỳ‡Ki  iii. i‡K‡Ui 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii
24. 5 cm2 †¶Îd‡ji Dci 2N ej j¤̂fv‡e cÖhy³ n‡j, KZ Pvc m„wó n‡e? 
 E 0.4 Pa F 2.5 Pa G 10 Pa H 4000 Pa
25. evj¦ gWzjv‡mi GKK †KvbwU? 
 E Nm F Nm–2 G K–1 H Kgm–3

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †jL| 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©Ñ2023 
†mU : 03 

 c`v_©weÁvb (m„Rbkxj) welq †KvW : 136 
[2023 mv‡ji wm‡jevm Abyhvqx] 

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

1| úvBW K¨vwjcvm© e¨envi K‡i †Mvj‡Ki AvqZb cwigv‡c e¨vm 
5.8 cm cvIqv †Mj| fvwb©qvi aªyeK 0.02 cm. 

 K. gvÎv Kv‡K e‡j? 1 
 L. GKwU e¯‘i ˆ`N©̈  m–² cwigv‡c mvaviY †¯‹‡ji †P‡q 

fvwb©qvi †¯‹j AwaKZi MÖnY‡hvM¨Ñ e¨vL¨v Ki| 2 
 M. fvwb©qvi †¯‹‡ji Ni msL¨v wbY©q Ki| 3 
 N. †Mvj‡Ki AvqZb cwigvc h_v_© n‡q‡Q wK bvÑ MvwYwZK 

gZvgZ `vI| 4 
2| GK e¨w³ evwo †_‡K hvÎv K‡i †gvUi mvB‡K‡j 40 cms–2 

Z¡i‡Y 20s Pjvi ci 5 min mg ª̀“wZ‡Z P‡j †Rjv kn‡i 
†cŠQv‡jv| Avevi wi·vq 7.75 ms–1 †e‡M evwo wd‡i Avmj| 

 K. miY Kv‡K e‡j? 1 
 L. ej cÖ‡qvM bv n‡j e¯‘i †e‡Mi cwieZ©b k–b¨ n‡eÑ 

e¨vL¨v Ki| 2 
 M. mgZ¡i‡Y AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
 N. evwo †_‡K †Rjv kn‡i †cŠQvi mgq I evwo‡Z wd‡i 

Avmvi mg‡qi Zzjbv Ki| 4 
3|  

 
 
 
 
 

P e¯‘i fi = 2 kg 

iwk  

30 kg 
B 

66 kg A 

Nl©Y mnM = 0.2 
†Uwej 

KwcKj 

 
 K. wbDU‡bi MwZi Z…Zxq m–ÎwU †jL| 1 
 L. wbw¶ß e¯‘i †eM µgvš̂‡q  n«vm cvq †Kb? 2 
 M. P e¯‘i Dci Nl©Y ej wbY©q Ki| 3 
 N. f‚-c„‡ô cwZZ nIqvi mgq P e¯‘wUi Z¡iY I AwfKl©R 

Z¡i‡Yi g‡a¨ Zzjbv Ki| 4 
4| 60 kg f‡ii GKRb e¨w³ 110 kg f‡ii GKwU †gvUi 

mvB‡Kj Pvwj‡q hv‡”Q| †gvUi mvB‡KjwUi AwZµvš@ –̀iZ¡Ñ 
mgq mviwY wbæiƒc : 

`–iZ¡ (m) 8 16 24 48 80 144 112 64 

mgq (s) 4 8 12 16 20 24 28 32 

 K. KvR Kv‡K e‡j? 1 
 L. Pjš@ d¨v‡bi myBP nVvr eÜ Kivi ci d¨v‡bi MwZ 

†Kvb ai‡bi MwZ? e¨vL¨v Ki| 2 
 M. 12 sec G †gvUi mvB‡KjwUi MwZkw³ wbY©q Ki| 3 
 N. mviwY e¨envi K‡i †eM-mg‡qi †jLwPÎ A¼b Ki| 4 

5| 800 kgm–3 Nb‡Z¡i †K‡ivwmb Øviv c–Y© GKwU cv‡Îi 50 g 
f‡ii I 4cm3 AvqZ‡bi GKwU wb‡iU e¯‘‡K wbgw¾Z 
Ki‡j wKQz cwigvY †K‡ivwmb cv‡Îi evwn‡i c‡o hvq| 

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

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

6| myikjvKv †_‡K m„ó k‡ãi evqy I cvwb‡Z †eM h_vµ‡g 343 
ms–1 I 1493 ms–1 Ges Zi½‰`N©̈  1.5 m I 6.51 m| 

 [0C ZvcgvÎvq evqy‡Z k‡ãi †eM 330 ms1] 
 K. Zi‡½i we¯@vi Kv‡K e‡j? 1 
 L. ev`yo KZ…©K m„ó kã ev`yo ïb‡jI gvbyl ïb‡Z cvq 

bvÑ e¨vL¨v Ki| 2 
 M. evqyi ZvcgvÎv KZ wQj? 3 
 N. Dfq‡¶‡Î myikjvKvwU GKB wQj wK bvÑ MvwYwZKfv‡e 

e¨vL¨v Ki| 4 
7| 120 cm e¨vmwewkó GKwU `c©‡Yi mvg‡b `„k¨gvb GKwU j¶¨e¯‘‡K 

¯’vcb Ki‡j 3 MyY AvKv‡ii we¤̂ cvIqv hvq hv A`„k¨gvb| 
 K. Av‡jvi cÖwZdj‡bi 1g m–ÎwU wee„Z Ki| 1 
 L. †Wªwms †Uwe‡j mgZj `c©Y e¨envi Kiv nq †Kb? 2 
 M. j¶¨e¯‘i –̀iZ¡ wbY©q Ki| 3 
 N. D³ Z‡_¨i Av‡jv‡K iwk¥wPÎ A¼‡bi gva¨‡g we‡¤̂i 

cÖK…wZ e¨vL¨v Ki| 4 
8| 

 
 

 

8 

1 

22V 

2 
6 

6 

D 
C B 

A 

+  
E 

8 

 
 K. cwievnKZ¡ Kv‡K e‡j? 1 
 L. GKwU cwievnx Zvi‡K †U‡b j¤̂v Ki‡j Zwor cÖev‡ni 

Dci cÖfve co‡e †Kb? 2 
 M. eZ©bxwUi Zzj¨‡iva wbY©q Ki| 3 
 N. C we› ỳ‡Z 1.9 kW Gi GKwU Zwor †gvUi ms‡hvM w`‡j 

†gvUiwU Kvh©Ki n‡e wK bvÑ MvwYwZKfv‡e gZvgZ `vI| 4
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  úvBW K¨vwjcvm© e¨envi K‡i †Mvj‡Ki AvqZb 
cwigv‡c e¨vm 5.8 cm cvIqv †Mj| fvwb©qvi aªyeK 0.02 cm. 
 K. gvÎv Kv‡K e‡j? 1 
 L. GKwU e¯‘i ˆ`N©̈  m–² cwigv‡c mvaviY †¯‹‡ji †P‡q 

fvwb©qvi †¯‹j AwaKZi MÖnY‡hvM¨Ñ e¨vL¨v Ki| 2 
 M. fvwb©qvi †¯‹‡ji Ni msL¨v wbY©q Ki| 3 
 N. †Mvj‡Ki AvqZb cwigvc h_v_© n‡q‡Q wK bvÑ MvwYwZK 

gZvgZ `vI| 4 
 [Aa¨vq-1 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h GKwU ivwk‡Z wewfbœ †gŠwjK ivwk †Kvb m–P‡K ev †Kvb 
cvIqv‡i Av‡Q, †mUv‡K Zvi gvÎv e‡j|  

i ˆ`‡N©̈ i m–¶¥ I wbfz©j cwigv‡ci Rb¨ fvwb©qvi †¯‹j e¨envi 
Kiv nq| 
mvaviY wgUvi †¯‹‡j me©wbæ 1 mm ch©š@ m–¶¥fv‡e gvcv hvq| 
wKš‘ wgwjwgUv‡ii fMœvsk †hgb 0.1 mm ev 0.2 mm mwVK fv‡e 
gvcv hvq bv| Aciw`‡K fvwb©qvi †¯‹‡ji mvnv‡h¨ 0.1 mm ev 0.2 
mm m–¶¥fv‡e gvcv hvq| kyay ZvB bq, fvwb©qvi †¯‹j w`‡q Gi 
fvwb©qvi aª“e‡Ki cwigvY ch©š@ m–¶¥fv‡e gvcv hvq| A_©vr, hw` 
fvwb©qvi aª“eK 0.01 mm nq Z‡e fvwb©qvi †¯‹jwU w`‡q me©wbæ 
0.01 mm ch©š@ ˆ`N©̈  m–¶¥fv‡e gvcv hv‡e| GRb¨ m–¶¥ I wbfz©j 
cwigv‡ci Rb¨ mvaviY †¯‹‡ji †P‡q fvwb©qvi †¯‹j AwaKZi 
MÖnY‡hvM¨| 

j GLv‡b, fvwb©qvi aª“eK, VC = 0.02 cm 
 = 0.2 mm 
cÖavb †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈ , s = 1 mm 
fvwb©qvi †¯‹‡ji N‡ii msL¨v, n = ? 
Avgiv Rvwb, 

 VC = 
s
n 

 n = 
s

VC = 
1

0.2 = 5 (Ans.) 

k GLv‡b, 
cÖavb †¯‹‡ji ¶z`ªZg 1 fv‡MMi ˆ`N©̈  = 1 mm 

myZivs, ˆ`N©̈  cwigv‡c P‚ovš@ Î“wU = 
1
2 mm = 0.5 mm = 0.05 cm 

†h‡nZz †¯‹jwU w`‡q cwigv‡c  0.05 cm Î“wU n‡Z cv‡i, myZivs 
P‚ovš@ Î“wU we‡ePbvq †MvjKwUi e¨vm, d = (5.8  0.05) cm 

†MvjKwUi cwigvcK…Z AvqZb = 
4
3 r3 = 

4
3 ( )d

2
3
 

 = 
4
3 

d3

8  = 
1
6 d3 

 = 
1
6  3.1416  (5.8)3  

 = 102.16 cm3 

Avevi, Î“wU we‡ePbvq m¤¢ve¨ m‡e©v”P AvqZb 16 d3 

 = 
1
6  3.1416  (5.8 + 0.05)3 

 = 104.83cm3 

m¤¢ve¨ me©wbæ AvqZb = 
1
6 d3 = 

1
6  3.1416  (5.8  0.05)3 

 = 99.54 cm3 

myZivs, P‚ovš@ Î“wU : |104.83  102.16| = 2.67 cm3 
 Ges |99.54  102.16| = 2.62 cm3 

 P‚ovš@ Î“wU = 2.67 cm3 (eowU wb‡q) 

 AvqZb cwigv‡c Av‡cw¶K Î“wU = 
P‚ovš@ Î“wU

cwigvcK…Z gvb = 2.67
102.16 

 = 0.0261 
 kZKiv Av‡cw¶K Î“wU = 0.0261  100 = 2.61% 
†h‡nZz AvqZb cwigv‡c kZKiv Av‡cw¶K Î“wU 2.61%, ZvB ejv 
hvq, †Mvj‡Ki AvqZb cwigvc h_v_© nqwb| 

 cÖkœ  02  GK e¨w³ evwo †_‡K hvÎv K‡i †gvUi mvB‡K‡j 40 
cms–2 Z¡i‡Y 20s Pjvi ci 5 min mg ª̀“wZ‡Z P‡j †Rjv kn‡i 
†cŠQv‡jv| Avevi wi·vq 7.75 ms–1 †e‡M evwo wd‡i Avmj| 
 K. miY Kv‡K e‡j? 1 
 L. ej cÖ‡qvM bv n‡j e¯‘i †e‡Mi cwieZ©b k–b¨ n‡eÑ 

e¨vL¨v Ki| 2 
 M. mgZ¡i‡Y AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
 N. evwo †_‡K †Rjv kn‡i †cŠQvi mgq I evwo‡Z wd‡i 

Avmvi mg‡qi Zzjbv Ki| 4 
 [Aa¨vq-2 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h wbw ©̀ó w`‡K †Kv‡bv e¯‘i cwicv‡k¦©i mv‡c‡¶ Ae¯’v‡bi 
cwieZ©b‡K miY e‡j| 

i wbDU‡bi MwZi wØZxq m–Î †_‡K Avgiv Rvwb, 
ej = fi  Z¡iY 
A_©vr wbw`©ó f‡ii †Kv‡bv e¯‘i Rb¨ Z¡iY Z_v †e‡Mi cwieZ©‡bi 
nvi e‡ji mgvbycvwZK| evwn¨K ej wµqv bv Ki‡j A_©vr ej k–b¨ 
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n‡j, †e‡Mi cwieZ©bI k–b¨ n‡e, KviY e¯‘i fi KLbI k–b¨ n‡Z 
cv‡i bv| myZivs evwn¨K ej wµqv bv Ki‡j e¯‘i †e‡Mi cwieZ©b 
_v‡K bv| A_©vr †e‡Mi cwieZ©b k–b¨ n‡e| 

j †`Iqv Av‡Q, Z¡iY, a = 40 cms2 = 
40

100 = 0.4 ms2 

mgq, t = 20s 
Avw`‡eM, u = 0 ms1 
AwZµvš@ –̀iZ¡, s = ? 

Avgiv Rvwb, s = ut + 
1
2 at2 

 = 0  t + 
1
2  0.4  (20)2 

 = 80 m. (Ans.) 

k mgZ¡i‡Y 20s mg‡q †gvUi mvB‡K‡j hvq, s1 = 80 m 
e¨w³wUi 1g 20s Pjvi ci †eM, 
v = u + at GLv‡b, Avw`‡eM, u = 0 
 = 0 + 0.4  20 Z¡iY, a = 0.4 ms2 [ÔMÕ n‡e] 
 = 8 ms1 mgq, t = 20s 

 mg‡e‡M 5 min mg‡qi –̀iZ¡, 
s2 = vt GLv‡b, 
 = 8  300 mgq, t = 5 min= 5  60 = 300s 
 = 2400 W 
evwo †_‡K †Rjv kn‡i †cuŠQv‡bvi †gvU mgq, 
 t1 = 20 + 300s = 320s 
Avevi, evwo †divi †gvU –̀iZ¡, s = s1 + s2 
 = 80 + 2400 
 = 2480 m 
Ges †divi †eM, v2 = 7.75 ms1 
mgq, t = ? 
Avgiv Rvwb, s = vt2 

ev, t2 = 
s
v2

 = 
2480
7.75 = 320 s 

 t2 = 320s 
 t1 = t2 
myZivs evwo †_‡K †Rjv kn‡i †cuŠQvi mgq I evwo‡Z wd‡i Avmvi 
mgq mgvb n‡e| 

 cÖkœ  03  
 
 
 
 
 
 

P e¯‘i fi = 2 kg 

iwk  

30 kg 
B 

66 kg A 

Nl©Y mnM = 0.2 
†Uwej 

KwcKj 

 
 K. wbDU‡bi MwZi Z…Zxq m–ÎwU †jL| 1 
 L. wbw¶ß e¯‘i †eM µgvš̂‡q  n«vm cvq †Kb? 2 
 M. P e¯‘i Dci Nl©Y ej wbY©q Ki| 3 
 N. f‚-c„‡ô cwZZ nIqvi mgq P e¯‘wUi Z¡iY I AwfKl©R 

Z¡i‡Yi g‡a¨ Zzjbv Ki| 4 
 [Aa¨vq-3 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

h hLb GKwU e¯‘ Ab¨ GKwU e¯‘i Ici ej cÖ‡qvM K‡i ZLb 
†mB e¯‘wUI cÖ_g e¯‘i Ici wecixZ w`‡K mgvb ej cÖ‡qvM 
K‡i| 

i evZv‡mi evav I c„w_exi AvKl©‡Yi Rb¨ wbw¶ß e¯‘i †eM 
µgvš̂‡q n«vm cvq| GKwU e¯‘‡K hLb Ic‡ii w`‡K wb‡¶c Kiv 
nq ZLb e¯‘i f‡ii Rb¨ GwU c„w_ex KZ…©K AwfKl© ej Abyfe 
K‡i| d‡j Gi †eM n«vm cvq| Aciw`‡K GwU evZv‡mi Rb¨ 
cÖevnx Nl©Y ej Abyfe K‡i, d‡j Gi †eMI µgvš̂‡q n«vm cvq| 

j Avgiv Rvwb, 
f = W GLv‡b, Nl©Y mnM,  = 0.2 
 =  mg e¯‘i fi, m = 2 kg 
 = 0.2  2  9.8 AwfKl©R Z¡iY, g = 9.8 ms2 
 = 3.92 N (Ans.) Nl©Y ej, f = ? 

k GLb, KwcKj wm‡÷‡gi Rb¨ P e¯‘i Nl©Y D‡c¶v Ki‡j,  
myZvi Dci Kvh©Kix ej, 
F = mAg  mBg 
 = (mA  mB)g 

GLv‡b, 
e¯‘My‡jvi fi h_vµ‡g,  
mA = 66 kg  
mB = 30 kg 
mP = 2 kg 

 P e¯‘wUi Z¡iY, a = 
F

mA + mB + mP
  

  = 
mA  mB

mA + mB + mP
  g [F Gi gvb ewm‡q]  

  = 
66  30

66 + 30 + 2  9.8 = 3.6 ms2 

 P e¯‘wUi Z¡iY AwfKl©R Z¡i‡Yi 
3.6
9.8 ev, 0.367 MyY|  

 cÖkœ  04  60 kg f‡ii GKRb e¨w³ 110 kg f‡ii GKwU †gvUi 
mvB‡Kj Pvwj‡q hv‡”Q| †gvUi mvB‡KjwUi AwZµvš@ –̀iZ¡Ñ mgq 
mviwY wbæiƒc : 
`–iZ¡ (m) 8 16 24 48 80 144 112 64 

mgq (s) 4 8 12 16 20 24 28 32 

 K. KvR Kv‡K e‡j? 1 
 L. Pjš@ d¨v‡bi myBP nVvr eÜ Kivi ci d¨v‡bi MwZ 

†Kvb ai‡bi MwZ? e¨vL¨v Ki| 2 
 M. 12 sec G †gvUi mvB‡KjwUi MwZkw³ wbY©q Ki| 3 
 N. mviwY e¨envi K‡i †eM-mg‡qi †jLwPÎ A¼b Ki| 4 

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

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

i Pjš@ Ae¯’vq d¨v‡bi MwZ‡K ch©vqe„Ë MwZ ejv hvq KviY 
GB Ae¯’vq d¨v‡bi cvLv wbw ©̀ó mgq cici GKwU wbw ©̀ó we›`y 
w`‡q GKB w`‡K GKBfv‡e AwZµg K‡i| wKš‘ myBP Ad K‡i 
w`‡j d¨v‡bi MwZ ax‡i ax‡i Kg‡Z _v‡K Ges cvLvi cÖwZUv N–Y©b 
m¤•bœ Ki‡Z µ‡gB †ewk mgq jv‡M| G Kvi‡Y †mwU Avi ch©vqe„Ë 
MwZ _v‡K bv| GgZve¯’vq GB MwZ‡K N–Y©b MwZ ejv nq|  
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j †`Iqv Av‡Q, –̀iZ¡, s = 24  8 = 16 m 
  mgq, t = 12  4 = 8 s 
Avgiv Rvwb, s = vt 

 ev, v = 
s
t = 

16
8  = 2 ms1 

 MwZkw³, Ek = 
1
2 mv2 GLv‡b, e¨w³i fi, m1 = 60kg 

 = 
1
2  170  (2)2 †gvUi mvB‡K‡ji fi, m2 = 110kg 

 = 
1
2  170  4 †gvUi mvB‡K‡ji Dci e¨w³mn 

 = 340 J (Ans.) †gvU fi, m = m1  + m2 
   = 60 + 110 
   = 170 kg 

k †gvUi mvB‡Kj 4 †_‡K 12 †m‡KÛ ch©š@ mg‡e‡M P‡j, 

 v = 
s
t = 

24
12 = 2ms1 (AB) 

12s †_‡K 16s ch©š@ Amg‡e‡M P‡j, 

 s = ( )u + v1
q t 

ev, 2s = (u + v1)t 

ev, u + v1 = 
2s
t   

ev, v1 = 
2s
t   u 

 GLv‡b, 
Avw`‡eM, u = 2 ms1 

miY, s = 48  24 = 24m 
mgq, t = 4s 
†kl †eM, v1 = ? 

 = 2  24
4   2 

 = 12  2 
 = 10 ms1 (BC) 
16s †_‡K 20s ch©š@ †eM, 

 v2 = 
2s
t   v1 GLv‡b,  

 = 
32  2

4   10 miY, s = (80  48)m = 32m 

 = 16  10 mgq, t = (20  16) = 4 sec 
 = 6ms1 (CD) 

20s †_‡K 24s ch©š@ †eM, 

 v3 = 
2s
t   v2 GLv‡b, s = 144  80 = 64m 

 = 
2  64

4   6 t = 24  20 = 4s 

ev, v3 = 32  6 
 = 26 ms1 (DE) 

24s †_‡K 28s ch©š@ †eM, 

 v4 = 
2s
t   v3 GLv‡b, s = 112  144 =  32m 

 = 
2  ( 32)

4   26  t = 28  24 = 4s 

 =  42 ms1 (EF) 

28s †_‡K 32s ch©š@ †eM, 

 vs = 
2s
t   v4 GLv‡b, s = 64  112 =  48m 

 = 
2  ( 48)

4   ( 42)  t = 32  28 = 4s 

 = 
 96

4  + 42 

 =  24 + 42 
 = 18 ms1 (EG) 
mviwY e¨envi K‡i †eM-mg‡qi †jLwPÎ A¼b Kiv n‡jv : 

 
 cÖkœ  05  800 kgm–3 Nb‡Z¡i †K‡ivwmb Øviv c–Y© GKwU cv‡Îi 
50 g f‡ii I 4cm3 AvqZ‡bi GKwU wb‡iU e¯‘‡K wbgw¾Z 
Ki‡j wKQz cwigvY †K‡ivwmb cv‡Îi evwn‡i c‡o hvq| 
 K. cxob Kv‡K e‡j? 1 
 L. mKj c`v‡_©i w¯’wZ¯’vcKZv GKB nq bvÑ e¨vL¨v 

Ki| 2 
 M. cv‡Îi evwn‡i KZ MÖvg †K‡ivwmb c‡o hvq? 3 
 N. †K‡ivwm‡b e¯‘i nviv‡bv IRb e¯‘ Øviv AcmvwiZ 

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

 [Aa¨vq-5 Gi Av‡jv‡K] 
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 wfZ‡i GKwU cÖwZ‡iva e‡ji D™¢e 
nq| e¯‘i wfZi GKK †¶Îd‡j j¤̂fv‡e D™¢–Z G cÖwZ‡ivaKvix 
ej‡K cxob e‡j| 

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

26 
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j AcmvwiZ †K‡ivwm‡bi AvqZb, V = e¯‘i AvqZb 
 = 4 cm3 
 = 4  106 m3 
NbZ¡,  = 800 kgm3 
Avgiv Rvwb, fi, m = V 
 = (800  4  106) kg 
 = 0.0032 kg 
 = 3.2 gm 
myZivs, cv‡Îi evwn‡i 3.2 gm †K‡ivwmb c‡o hv‡e| 

k AcmvwiZ †K‡ivwm‡bi IRb, 
 W1 = mg GLv‡b, 
 = (0.0032  9.8)N M = 0.0032 kg [M n‡Z] 
 = 0.03136 N 
Avevi, †K‡ivwm‡b e¯‘i nviv‡bv IRb, 
 W2 = Vg 
 = 4  106  800  9.8 
 = 0.03136 N 
 W1 = W2 
myZivs †K‡ivwm‡b e¯‘i nviv‡bv IRb e¯‘ Øviv AcmvwiZ 
†K‡ivwm‡bi IR‡bi mgvb n‡e| 

 cÖkœ  06  myikjvKv †_‡K m„ó k‡ãi evqy I cvwb‡Z †eM 
h_vµ‡g 343 ms–1 I 1493 ms–1 Ges Zi½‰`N©̈  1.5 m I 6.51 
m| [0C ZvcgvÎvq evqy‡Z k‡ãi †eM 330 ms1] 
 K. Zi‡½i we¯@vi Kv‡K e‡j? 1 
 L. ev`yo KZ…©K m„ó kã ev`yo ïb‡jI gvbyl ïb‡Z cvq 

bv- e¨vL¨v Ki| 2 
 M. evqyi ZvcgvÎv KZ wQj? 3 
 N. Dfq‡¶‡Î myikjvKvwU GKB wQj wK bv-MvwYwZKfv‡e 

e¨vL¨v Ki| 4 
 [Aa¨vq-7 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h mvg¨ve¯’vb †_‡K †h‡Kv‡bv GKw`‡K Zi½w¯’Z †Kv‡bv KYvi 
me©vwaK miY‡K we¯@vi e‡j| 

i gvbyl kyaygvÎ 20 Hz †_‡K 20,000 Hz K¤•v‡¼i kãB kyb‡Z 
cv‡i| 20 Hz A‡c¶v Kg ev 20,000 Hz K¤•v¼ A‡c¶v †ewk 
K¤•v‡¼i kã gvbyl kyb‡Z cvq bv| ev ỳ‡oi ˆZwiK…Z kã AvjUªv 
mvDÛ| Gi K¤•v¼ cÖvq 100 KHz A_©vr, 20,000 Hz Gi †P‡q 
†ewk| ZvB ev ỳo KZ…©K m„ó kã ev ỳo kyb‡jI gvbyl kyb‡Z cvq bv| 

j Avgiv Rvwb, GLv‡b, T1 = 273k 
v2
v1

 = 
T2
T1

 v1 = 330 ms1 

ev, ( )v2
v1

2
 = 

T2
T1

 v2 = 343 ms1 

ev, T2 = 
v2

2

v2
1
  T1 T2 = ? 

ev, T2 = 
(343)2

(330)2  273 

ev, T2 = 294.93k 
 T2 = 21.93C (Ans.) 

k evqyi †¶‡Î, 
v = f1 

ev, f1 = 
v
 = 

343
1.5  

 = 228.67H 

GLv‡b, 
†eM, v = 343 ms1 

Zi½‰`N©̈ ,  = 1.5m 
K¤•v¼, f1 = ? 

Avevi, cvwbi †¶‡Î, 

f2 = 
v
 = 

1493
6.51  

 = 229.33 Hz 
 f1  f2 

GLv‡b, 
cvwbi †eM, v = 1493 ms1 

Zi½‰`N©̈ ,  = 6.51m 
K¤•v¼, f2 = ? 

myZivs, Dfq‡¶‡Î myikjvKvwU GKB wQj bv| 

 cÖkœ  07  120cm e¨vmwewkó GKwU `c©‡Yi mvg‡b „̀k¨gvb 
GKwU j¶¨e¯‘‡K ¯’vcb Ki‡j 3 MyY AvKv‡ii we¤̂ cvIqv hvq hv 
A „̀k¨gvb| 
 K. Av‡jvi cÖwZdj‡bi 1g m–ÎwU wee„Z Ki| 1 
 L. †Wªwms †Uwe‡j mgZj `c©Y e¨envi Kiv nq †Kb? 2 
 M. j¶¨e¯‘i –̀iZ¡ wbY©q Ki| 3 
 N. D³ Z‡_¨i Av‡jv‡K iwk¥wPÎ A¼‡bi gva¨‡g we‡¤̂i 

cÖK…wZ e¨vL¨v Ki| 4 
 [Aa¨vq-8 Gi Av‡jv‡K] 

7bs cÖ‡kœi DËi 

h Av‡jvi cÖwZdj‡bi cÖ_g m–ÎwU n‡jv AvcwZZ iwk¥, 
cÖwZdwjZ iwk¥ Ges AvcZb we› ỳ‡Z Aw¼Z Awfj¤̂ GKB mgZ‡j 
Ae¯’vb K‡i| 

i mgZj `c©Y we‡¤̂i I e¯‘i g‡a¨ mgvb –̀iZ¡ eRvq iv‡L Ges 
me©̀ v j¶¨e¯‘i AvKv‡ii mgvb cÖwZwe¤̂ ˆZwi K‡i| GRb¨ †Wªwms 
†Uwe‡j mgZj `c©Y e¨envi Kiv nq| G‡Z ¶z`ª weewa©Z we¤̂ ˆZwi 
nq bv| d‡j †Pnviv †`L‡Z myweav nq| 

j Avgiv Rvwb, 

 f = 
r
2 

 = 
60
2  

 = 30 cm 

GLv‡b, 

eµZvi e¨vmva©, r = 
120

2  cm = 60 cm 

weea©b, m = 3 
j¶¨e¯‘i –̀iZ¡, u = ? 
we‡¤̂i `–iZ¡, v = ? 

Avgiv Rvwb, m =  
v
u 

 ev, 3 =  
v
u 

 ev, v =  3u 
†h‡nZz we¤̂ A`„k¨gvb ev Aev¯@e, v =  34 

Avgiv Rvwb, 1f = 
1
v + 

1
u 

 ev, 1
30 = 

1
u  

1
3u 

 ev, 1
30 = 

2
3u 

 ev, u = 
2
3  30 

  u = 20 cm 
myZivs j¶¨e¯‘i –̀iZ¡ 20 cm| (Ans.) 
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k 3 MyY weewa©Z we¤̂ †c‡Z †M‡j j¶¨e¯‘i –̀iZ¡ n‡e 20 cm 
(ÔMÕ n‡Z cÖvß)| `c©YwUi †dvKvm 30 cm nIqvq j¶¨e¯‘i 
Ae¯’vb n‡e †dvKvm I †gi“i g‡a¨| 

 
MOM AeZj `c©‡Yi †gi“ I †dvKv‡mi g‡a¨ ¯’vwcZ PQ 
j¶¨e¯‘i Q we›`y n‡Z GKwU Av‡jvKiwk¥ cÖavb A‡¶i 
mgvš@iv‡j AvcwZZ n‡q cÖwZdj‡bi ci cÖavb †dvKvm w`‡q Mgb 
K‡i| Aci GKwU Av‡jvKiwk¥ eµZvi e¨vmva© eivei AvcwZZ n‡q 
GKB c‡_ wd‡i Av‡m| cÖwZdwjZ iwk¥Øq †cQ‡bi w`‡K evov‡j 
Q we› ỳ‡Z wgwjZ nq| A_©vr Q we›`y n‡Z cÖwZdwjZ iwk¥Øq 
Acm„Z n‡”Q e‡j g‡b nq| P n‡Z Av‡jvKiwk¥ cÖavb A¶ eivei 
AvcwZZ n‡q GKB c‡_ wd‡i Av‡m| Q we› ỳ n‡Z cÖavb A‡¶i 
Dci PQ j¤̂ AvKu‡j Aw¼Z j¤̂B n‡jv PQ Gi we¤̂| 
wPÎvbyhvqx †`Lv‡bv hvq, 
we‡¤̂i Ae¯’vb : `c©‡Yi †cQ‡b †gi“ n‡Z 120 cm `–‡i| 
cÖK…wZ : Aev¯@e Ges †mvRv| 
AvK…wZ : weewa©Z| 
 cÖkœ  08  

 
 

 

8 

1 

22V 

2 
6 

6 

D 
C B 

A 

+  
E 

8 

 
 K. cwievnKZ¡ Kv‡K e‡j? 1 
 L. GKwU cwievnx Zvi‡K †U‡b j¤̂v Ki‡j Zwor cÖev‡ni 

Dci cÖfve co‡e †Kb? 2 
 M. eZ©bxwUi Zzj¨‡iva wbY©q Ki| 3 
 N. C we›`y‡Z 1.9 kW Gi GKwU Zwor †gvUi ms‡hvM w`‡j 

†gvUiwU Kvh©Ki n‡e wK bvÑ MvwYwZKfv‡e gZvgZ 
`vI| 4 

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

h wbw ©̀ó ZvcgvÎvq †Kvbv cwievnxi GKK ˆ`N©̈  Ges GKK 
†¶Îd‡ji Zwor cwievwnZvB cwievnxi Dcv`v‡bi Zwor 
cwievnKZ¡| Zwor cwievnKZ¡ n‡jv Av‡cw¶K †iv‡ai wecixZ 
ivwk| 

i GKwU cwievnx Zvi‡K †U‡b j¤̂v Ki‡j Gi †iva cwiewZ©Z 
nIqvq Zwor cÖev‡ni Dci cÖfve co‡e| GKwU cwievnx Zvi‡K 
†U‡b j¤̂v Ki‡j Gi AvqZb AcwiewZ©Z ivLvi Rb¨ Gi 
cȪ ’‡”Q‡`i †¶ÎdjI n«vm cv‡e| †h‡nZz Gi ˆ`N©̈  evo‡e I 

†¶Îdj n«vm cv‡e ZvB †iva ( )R =  
L
A  Gi gvb e„w× cv‡e| 

Avi †iva Gi gvb e„w×i d‡j Zwor cÖevn n«vm cv‡e| 

j GLv‡b BC Gi ga¨eZ©x 6 I 6 †iva ỳwU mgvš@iv‡j _vKvq 

Zzj¨‡iva, 1
Rp1

 = 
1
6 + 

1
6 

 ev, 1
Rp1

 = 
1 + 1

6  

  Rp1
 = 

6
2 = 3 

Avevi, ED Gi ga¨eZ©x 8 I 8 †iva ỳwU mgvš@ivj mgev‡q 
hy³| ZvB G As‡k Zzj¨‡iva, 

 1
Rp2

 = 
1
8 + 

1
8 

 ev, 1
Rp2

 = 
1 + 1

8  

 ev, Rp2
 = 

8
2 

  Rp2
 = 4 

Avevi, 1 I 2 †iva `ywU Rp1
 I Rp2

 Zzj¨‡iv‡ai mv‡_ †kÖwYmgev‡q 

hy³ _vKvq, eZ©bxi †gvU Zzj¨‡iva Rs = (1 + 3 + 2 + 4) 
 Rs = 10 (Ans.) 

k ÔMÕ n‡Z cÖvß, eZ©bxi Zzj¨‡iva, Rs = 10 

Zwor †gvU‡ii ¶gZv, P = 1.9 kW = 1900W 

awi, P = 1.9 kW ¶gZvi GKwU †gvU‡ii wefe cv_©K¨, V = 220v 

Avgiv Rvwb, P = 
V2

R  

 ev, R = 
V2

P  = 
(220)2

1900  = 25.47  

GLb, 25.47  †iva eZ©bx‡Z †kÖwY‡Z mshy³ n‡e, d‡j bZzb 
Zzj¨‡iva n‡e, Rs = 10 + 25.47 = 35.47 

 eZ©bxi Zwor cÖevn, I = 
V
Rs

 = 
220

35.47 = 6.202A 

GB eZ©bx‡Z Zwor †gvU‡ii Rb¨ mieivnK…Z ¶gZv, 
 P = I2R 
 = (6.202)2  25.47 
 = 979.69822<< P 
†h‡nZz eZ©bxwU GB †gvUi‡K cÖ‡qvRbxq ¶gZvi †hvMvb w`‡Z cv‡i 
bv| ZvB †gvUiwU Kvh©Ki n‡e bv| 
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ewikvj †evW©Ñ2023 
 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©m¤̂wjZ 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/wPý †`Iqv hv‡e bv| 
1. cxob I weK…wZi g‡a¨ m¤•K© †KvbwU? 
 E e¨¯@vbycvwZK F mgvbycvwZK 
 G eM©g–‡ji mgvbycvwZK H e‡M©i e¨¯@vbycvwZK 
2. jvj †Mvjvc jvj †`Lvq KviY- 
 i.  †Kej jvj is cÖwZdwjZ K‡i 
 ii.  jvj is Qvov me is †kvlY K‡i 
 iii. jvj Av‡jvq Zi½‰`N©̈  †ewk 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F ii I iii G i I iii H i, ii I iii 
3. wb‡Pi †Kvb wP‡Îi †jLwPÎwU wbw ©̀ó cwievnxi †iva (R) ebvg 

†¶Îdj (A) Gi mv‡c‡¶ mwVK?  

       

 

K  L 

  

M  N 

R 

O 

R 

A A 

R 

A 

R 

A  
 wb‡Pi wPÎ n‡Z 4 I 5 bs cÖ‡kœi DËi `vI : 

 
 

24V

7 

5  

9 

3 

 
4. 7 Gi ga¨Kvi cÖevn KZ? 
 E 1A F 2A G 3A H 4A 
5. 3 Gi ỳB cÖv‡š@i wefe cv_©K¨ KZ? 
 E 3v F 4v G 6v H 12v 
6. BOT ej‡Z Kx †evSvq? 
 E Zwor kw³ cwigv‡ci GKK F Zwor ¶gZvi GKK 
 G Zwor”PvjK kw³i GKK H Zwor wef‡ei e¨envwiK GKK 
7. wb‡Pi †KvbwU bevqb‡hvM¨ kw³i Drm? 
 E †Zj F ev‡qvM¨vm G Kqjv H wbDwK¬qvm 
 wb‡Pi DÏxc‡Ki Av‡jv‡K 8 I 9 bs cÖ‡kœi DËi `vI : 
 GKwU ˆe ỳ̈ wZK †gvU‡ii mvnv‡h¨ 50N IR‡bi GKwU e¯‘‡K f‚-

c„ô †_‡K 5m Dc‡i DVv‡Z 400J kw³ mieivn Ki‡Z nq| 
8. jf¨ Kvh©Ki kw³ KZ n‡e? 
 E 250J F 400J G 500J H 800J 
9. DÏxc‡KÑ 
 i.  kw³i wbZ¨Zvi m–ÎwU cÖ‡hvR¨ n‡q‡Q 
 ii.  †gvUiwUi Kg©¶gZv 62.5% 
 iii. AcPqK…Z kw³ 150J 
 wb‡Pi †KvbwU mwVK? 
 E i  F ii G i I ii H i, ii I iii 
10. wb‡Pi †Kvb gva¨‡g k‡ãi †eM me‡P‡q †ewk? 
 E cÐvRgv F evqexq G Zij H KwVb 

11. k‡ãi ZxeªZvi GKK n‡jvÑ 
 i.  Wm–2      ii.  Jm–1     iii. Js–1m–2 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii 
12. AeZj `c©‡Y MwVZ we¤̂Ñ 
 i.  e¯‘ A‡c¶v †QvU I †mvRv   ii.  e¯‘i mgvb I D‡ëv 
 iii. e¯‘ A‡c¶v eo I †mvRv 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii 
13. c`v‡_©i AwefvR¨ GK‡Ki bvg GUg †`b †K? 
 E wc_v‡Mvivm F †W‡gvwµUvm 
 G Be‡bwmbv H Avj nv‡Rb 
14.  †Kvb `yBwU ivwki gvÎv Awfbœ? 
 E Pvc Ges cxob F KvR I ¶gZv 
 G Zwor cÖevn I `xcb ZxeªZv H Z¡iY I `ª“wZ 
15. GKwU †¯‹‡ji mvnv‡h¨ me©wbæ 1mm gvcv hvq| hw` †Kv‡bv e¯‘i 

ˆ`N©̈  1mm nq Z‡e cwigv‡ci kZKiv Av‡cw¶K Î“wU KZ n‡e? 
 E 0.5% F 5% G 15% H 50%  
16. GK e¨w³ 100m e¨vmv‡a©i GKwU e„ËvKvi gvV 2.5 cvK Nyi‡j 

Zvi miY KZ n‡e? 
 E 785.4 m F 250 m G 200 m H 150 m 
17. g Gi mgvb †e‡M Lvov Dc‡ii w`‡K wbw¶ß e¯‘ cwZZ n‡Z 

KZ mgq †b‡e? 
 E 0.5 s F 1 s G 1.5 s H 2 s 
18. wbw ©̀ó Nb‡Z¡i Zi‡ji MfxiZv wZb wgUvi †_‡K bq wgUvi 

Ki‡j Pvc KZMyY evo‡e? 
 E 3 MyY F 6 MyY G 9 MyY H 12 MyY 
19.  

 
A C 

I 
B 

D 
E 

F 
G 

H  
 wb‡Pi †Kvb KYvMy‡jv GKB `kvm¤•bœ? 
 E B.C.D F C.E.G G D.F.H H A.E.I 
20. wb‡Pi †KvbwU †hŠwMK GKK? 
 E H2 F Cd G J H Pa 
21. PKP‡K Pvg‡Pi DËj As‡k ZvKv‡j wb‡Ri cÖwZwe¤̂wU †Kgb †`Lv‡e? 
 E †mvRv I †QvU F †mvRv I eo 
 G D‡ëv I weewa©Z H D‡ëv I †QvU 
22. mej wbDwK¬q e‡ji cvjÐv KZ? 
 E 10–10m F 10–12m G 10–15m H 10–18m 
23. wbDU‡bi MwZi wØZxq m–Î †_‡K †KvbwUi cwigvc cvIqv hvq? 
 E fi F RoZv G ej H IRb 
24. Nl©Y mn‡Mi GKK †KvbwU? 
 E N F kg G J H GKK †bB 
25. ¶gZvi gvÎv †KvbwU? 
 E MLT–2 F MLT–1 G ML2T–3 H ML–1T–2 

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †jL| 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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ewikvj †evW©Ñ2023 
 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| úvBW K¨vwjcvm© w`‡q GKwU &AqZvKvi e¯‘i ˆ`N©̈  I cȪ ’ cwigv‡c 

wbæiƒc Z_¨ cvIqv hvq : 
e¯‘i cÖavb †¯‹j 

cvV 
fvwb©qvi 
mgcvZb 

fvwb©qvi 
aª“eK 

cvV 

ˆ`N©̈  15 cm X 
0.1 mm 

15.12cm 

cȪ ’ 10 cm S Y 

  ˆ`N©̈  I cȪ ’ cwigv‡c Av‡cw¶K Î“wU 0.5%| 
 K. Mo †e‡Mi msÁv †jL| 1 
 L. e„ËvKvi c‡_ mg`ª“wZ‡Z Pjgvb e¯‘i Z¡iY _v‡KÑ e¨vL¨v Ki| 2 
 M. DÏxc‡Ki QK n‡Z ‘X’ Gi gvb wbY©q Ki| 3 
 N. DÏxc‡Ki AvqZvKvi e¯‘i †¶Îdj wbY©‡q Av‡cw¶K Î“wU ˆ`N©̈  

cwigv‡c Av‡cw¶K Î“wUi wØMyYÑ MvwYwZKfv‡e we‡kÐlY Ki| 4 
2| GKwU MwZkxj e¯‘i †eM ebvg mgq †jLwPÎ wbæiƒc : 

 

†e
M 

(m
s

1 )  

2 

4 

Y 

5 

B 

X O 
 mgq (†m‡KÛ)  

A 

6 

8 C 

10 15 20 25 30 35 40 45 50 55 60 

D E 
F 

 
 K. gvÎv Kv‡K e‡j? 1 
 L. e„ËvKvi c‡_ mg ª̀“wZ‡Z N–Y©vqgvb mvB‡K‡ji MwZ ch©vqe„Ë 

MwZÑ e¨vL¨v Ki| 2 
 M. e¯‘i 10 Zg †m‡K‡Û AwZµvš@ `–iZ¡ wbY©q Ki| 3 
 N. DÏxc‡Ki †jLwPÎ n‡Z Z¡iY-mgq †jL A¼b K‡i cÖK…wZ 

we‡kÐlY Ki| 4 
3| 3kg f‡ii GKwU e¯‘ f‚-c„ô n‡Z 20m Dc‡i Av‡Q| wb‡P †d‡j 

w`‡j GwU f‚-c„ô‡K 19ms–1 †e‡M AvNvZ K‡i| 
 K. wbDU‡bi MwZi 2q m–ÎwU †jL| 1 
 L. k³ gvwU‡Z nuvUv mnR wKš‘ SziSz‡i evjyi Dci nuvUv KwVbÑ 

e¨vL¨v Ki| 2 
 M. cZ‡bi mgq e¯‘wUi Dci evZv‡mi evavRwbZ Nl©Y ej 

KZ? wbY©q Ki| 3 
 N. DÏxc‡Ki e¯‘wU Dci †_‡K gy³fv‡e covi mgq Ges f‚-

c„‡ô AvNvZ Kivi ci kw³i iƒcvš@i cÖwµqv wek`fv‡e e¨vL¨v 
Ki| 4 

4|  
 

Zv‡ii cȪ ’‡”Q‡`i †¶Îdj 1 mm2 
ˆ`N©̈  = 3 m 

3.003m 

ewa©Z ˆ`N©̈   

Szjv‡bv fi = 10kg, 
cvwbi NbZ¡ = 1 gm/cc 

 
 K. bevqb‡hvM¨ kw³i msÁv †jL| 1 
 L. Ave× RvqMvq M v̈‡mi Pvc Kxfv‡e m„wó nq? e¨vL¨v Ki| 2 
 M. Zv‡ii Bqvsm gWzjv‡mi gvb wbY©q Ki| 3 
 N. Zv‡ii fi 8.1 gm n‡j ZviwU cvwb‡Z †Q‡o w`‡j GwU Wz‡e 

hv‡e bvwK †f‡m _vK‡e? MvwYwZK we‡kÐl‡Yi gva¨‡g e¨vL¨v 
Ki| 4 

5|  
 

A 

B 

C 

D 

E 

m = 5 kg 

AB = BC = CD = DE = 8m 

 
 K. cÐeZ Kv‡K e‡j? 1 
 L. kw³ _vK‡jB wK memgq †mB kw³ e¨envi Kiv hvq? e¨vL¨v Ki| 2 
 M. D we› ỳ‡Z e¯‘wUi MwZkw³ wbY©q Ki| 3 
 N. e¯‘wU gy³fv‡e co‡Z _vK‡j A, B, C, D I  E we› ỳ‡Z 

e¯‘wUi wefekw³ ebvg D”PZv †jLwPÎ A¼b K‡i 
wefekw³i cwieZ©b e¨vL¨v Ki| 4 

6| `„k¨Kí-1 : P gva¨‡g k‡ãi †eM Q gva¨‡gi k‡ãi †e‡Mi †P‡q  
3 MyY †ewk| Q gva¨‡g GKwU k‡ãi Zi½ ˆ`N©̈  15 cm| Dfq 
gva¨‡g k‡ãi Drm GKB| 

 `„k¨Kí-2 : 
 

S k‡ãi Drm 

20m 

R 

ZvcgvÎv 25c 

 
[0C ZvcgvÎvi evqy‡Z k‡ãi †eM 330ms1] 

 K. k‡ãi wcP Kv‡K e‡j? 1 
 L. kã GKwU hvwš¿K Zi½Ñ e¨vL¨v Ki| 2 
 M. `„k¨Kí-1 n‡Z P gva¨‡g kã Dr‡mi Zi½‰`N©̈  wbY©q Ki| 3 
 N. `„k¨Kí-2 G S Ae¯’vb n‡Z cÖwZaŸwb †kvbv m¤¢e wK? 

MvwYwZKfv‡e we‡kÐlY Ki| 4 
7|  

 
 
 
 
 
 

P 
F A C 

CP = 30 cm 
CA = 10 cm 

M1 

M2 
c`©v 

 
 K. cÖwZe¤̂ Kv‡K e‡j? 1 
 L. mKj Zi½‰`‡N©̈ i we ỳ̈ r †PŠ¤̂Kxq Zi½ Kx Avgiv †`L‡Z 

cvB? e¨vL¨v Ki| 2 
 M. c ©̀vwU †Kv_vq ¯’vcb Ki‡j `c©‡Y MwVZ Sj‡Ki cÖwZwe¤^ 

c ©̀vq †`Lv hv‡e? wbY©q Ki| 3 
 N. DÏxc‡Ki `c©‡Y Aev¯@e cÖwZwe¤̂ MVb m¤¢e wK? iwk¥wP‡Îi 

gva¨‡g we‡kÐlY Ki| 4 
8|  

 
 

 
20V

R4 = 3 
A 

+  

R5 = 4 

R2 = 3 R3 = 6 

R1 = 5 
 

 K. mvwK©U †eªKvi Kv‡K e‡j? 1 
 L. GKwU cwievnx Zvi‡K †U‡b ˆ`N©̈  wØMyY Ki‡j Zvi 

cȪ ’‡”Q‡`i †¶Îdj A‡a©K n‡q hvq| ZviwUi †iv‡ai Kxiƒc 
cwieZ©b n‡e? e¨vL¨v Ki| 2 

 M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
 N. R2 I R4 Gi gvb mgvb n‡jI Zv‡`i Zwor ¶gZv wfbœÑ 

MvwYwZKfv‡e we‡kÐlY Ki| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj                                                                                                                                                                                

 cÖkœ  01  úvBW K¨vwjcvm© w`‡q GKwU AvqZvKvi e¯‘i ˆ`N©̈  I 
cȪ ’ cwigv‡c wbæiƒc Z_¨ cvIqv hvq : 

e¯‘i cÖavb †¯‹j 
cvV 

fvwb©qvi 
mgcvZb 

fvwb©qvi 
aª“eK 

cvV 

ˆ`N©̈  15 cm X 
0.1 mm 

15.12cm 

cȪ ’ 10 cm 8 Y 

ˆ`N©̈  I cȪ ’ cwigv‡c Av‡cw¶K Î“wU 0.5%| 
 K. Mo †e‡Mi msÁv †jL| 1 
 L. e„ËvKvi c‡_ mg`ª“wZ‡Z Pjgvb e¯‘i Z¡iY _v‡KÑ 

e¨vL¨v Ki| 2 
 M. DÏxc‡Ki QK n‡Z ‘X’ Gi gvb wbY©q Ki| 3 
 N. DÏxc‡Ki AvqZvKvi e¯‘i †¶Îdj wbY©‡q Av‡cw¶K 

Î“wU ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wUi wØMyYÑ MvwYwZKfv‡e 
we‡kÐlY Ki| 4 

 [Aa¨vq-1 Gi Av‡jv‡K] 
1bs cÖ‡kœi DËi 

h †Kv‡bv GKwU e¯‘i Avw` Ae¯’vb Ges †kl Ae¯’v‡bi 
ga¨eZ©x mij‰iwLK `–iZ¡ A_©vr miY‡K †gvU mgq Øviv fvM w`‡j  

†eM cvIqv hvq Zv‡K Mo‡eM e‡j| A_©vr Mo †eM = 
miY
mgq

| 

i e„ËvKvi c‡_ MwZkxj e¯‘i †e‡Mi w`K me©̀ v cwiewZ©Z nq| 
ZvB mg`ª“wZ‡Z e„Ëc‡_ N–Y©bkxj e¯‘iI me©̀ v Z¡iY _v‡K| GB 
Z¡iY e„‡Ëi †K› ª̀ eivei wµqv K‡i weavq G‡K †K› ª̀gyLx Z¡iY 
e‡j| Avevi e„Ëc‡_ Amg ª̀“wZ‡Z Pjgvb e¯‘i †e‡Mi gvbI 
cwiewZ©Z n‡Z cv‡i hv‡K †KŠwYK Z¡iY e‡j| GKK mg‡q e„Ëc‡_ 
N–Y©bkxj KYvi †KŠwYK †e‡Mi cwieZ©‡bi nviB †KŠwYK Z¡iY| 
A_©vr e„ËvKvi c‡_ MwZkxj e¯‘i MwZi mv‡_ ỳB ai‡bi Z¡iY 
RwoZ hviv h_vµ‡g †K›`ªgyLx Z¡iY I †KŠwYK Z¡iY bv‡g cwiwPZ| 

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

ev, V = 
L  M

VC  

ev, V = 
15.12  15

0.01  

†`Iqv Av‡Q, 
cÖavb †¯‹j cvV, M = 15 cm 
e¯‘i ˆ`N©̈ , L = 15.12 cm 
fvwb©qvi aª“eK, VC = 0.1 mm  
 = 0.01 cm 
fvwb©qvi mgcvZb, V = ? 

 V = 12 
 fvwb©qvi mgcvZb 12| (Ans.) 

k †`Iqv Av‡Q, AvqZvKvi e¯‘i ˆ`N©̈ , l = 15 cm 
 cȪ ’, b = 10 cm 
ˆ`N©̈  I cȪ ’ cwigv‡c Av‡cw¶K Î“wU 0.5% n‡j ˆ`N©̈  cwigvc 

P‚ovš@ Î“wU = 15  
0.5
100 = 0.075 cm 

cȪ ’ cwigv‡c P‚ovš@ Î“wU = 10  
0.5
100 = 0.05 cm 

 e¯‘i ˆ`N©̈ , l = 15  0.075 cm 
Ges e¯‘i cȪ ’, b = 10  0.05 cm 
cwigvcK…Z †¶Îdj, A = l  b 
 = 15  10 
 = 150 cm2 
m‡e©v”P †¶Îdj, Amax = (15 + 0.075)  (10 + 0.05) 
 = 15.075  10.05 
 = 151.50375 cm2 
me©wbæ †¶Îdj, Amin = (15  0.075)  (10  0.05) 
 = 14.925  9.95 
 = 148.50375 cm2 
GLb, m‡e©v”P †¶Îd‡ji Rb¨ P‚ovš@ Î“wU = |Amax  A| 
 = 151.50375  150 
 = 1.50375 cm2 
Ges me©wbæ †¶Îd‡ji P‚ovš@ Î“wU = | Amin  A | 
 = | 148.50375  150 | 
 = 1.49625 cm2 
eo gvb wb‡q cvB P‚ovš@ Î“wU = 1.50375 cm2 

 †¶Îdj cwigv‡c Av‡cw¶K Î“wU = 
1.50375

150   100% 

 = 0.010025  100% 
 = 1.0025% 
 = 2  0.5% 
 = 2  ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wU 
AZGe, MvwYwZK we‡kÐl‡Y †`Lv hvq, DÏxc‡Ki AvqZvKvi e¯‘i 
†¶Îdj cwigv‡c Av‡cw¶K Î“wU ˆ`N©¨ cwigv‡c Av‡cw¶K Î“wUi wØMyY| 

 cÖkœ  02  GKwU MwZkxj e¯‘i †eM ebvg mgq †jLwPÎ wbæiƒc : 
 

†e
M 

(m
s

1 )  

2 

4 

Y 

5 

B 

X O 
 mgq (†m‡KÛ)  

A 

6 

8 C 
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D E 
F 
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 K. gvÎv Kv‡K e‡j? 1 
 L. e„ËvKvi c‡_ mg`ª“wZ‡Z N–Y©vqgvb mvB‡K‡ji MwZ 

ch©vqe„Ë MwZÑ e¨vL¨v Ki| 2 
 M. e¯‘i 10 Zg †m‡K‡Û AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
 N. DÏxc‡Ki †jLwPÎ n‡Z Z¡iY-mgq †jL A¼b K‡i 

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

2bs cÖ‡kœi DËi 

h GKwU ivwk‡Z wewfbœ †gŠwjK ivwk †Kvb m–P‡K ev †Kvb 
cvIqv‡i Av‡Q, †mUv‡K Zvi gvÎv e‡j|  

i †Kv‡bv e¯‘ hw` Zvi MwZKv‡j MwZc‡_i GKwU wbw ©̀ó we›`y‡K 
wbw ©̀ó mgq cici GKB w`K w`‡q AwZµg K‡i Z‡e †mB MwZ‡K 
ch©vqe„Ë MwZ e‡j| mvB‡Kj Gi PvKv mg ª̀“wZ‡Z Nyi‡Z _vK‡j 
PvKvwU GKwU wbw ©̀ó mgq ci mgvb cwigvY c_ AwZµg Ki‡e 
Ges Zvi MwZc‡_i †Kv‡bv wbw ©̀ó we›`y‡K wbw ©̀ó mgq cici 
GKB w`K †_‡K AwZµg Ki‡e| ZvB, GB MwZ‡K ch©vqe„Ë MwZ 
ejv hvq| ch©vqe„Ë MwZi Av‡iv GKwU D`vniY n‡Z cv‡i, 
mg`ª“wZ‡Z N–Y©vqgvb wmwjs d¨vb| 

j Avgiv Rvwb, 

Z¡iY, a = 
v  u

t  

 = 
8  2

15  

 = 0.4 ms2 

†`Iqv Av‡Q, 
Avw`‡eM, u = 2 ms1 

15s ci MwZ‡eM, v = 8 ms1  
mgq, t = 15 s 

GLb, 10 s G AwZµvš@ –̀iZ¡, 

s1 = ut1 + 
1
2 at1

2  

 = 2  10 + 
1
2  0.4  (10)2 

 = 40 m 

GLv‡b, 
t1 = 10 s 

Avevi, 9s G AwZµvš@ –̀iZ¡, 

s2 = ut2 + 
1
2 at2

2 

 = 2  9 + 
1
2  0.4  92 

 = 34.2 m 
myZivs 10 Zg †m‡K‡Û e¯‘i AwZµvš@ –̀iZ¡ n‡e, 
s10th = s1  s2 = 40  34.2 = 5.8 m (Ans.) 

k ÔMÕ n‡Z cvB, AB As‡ki Z¡iY, a1 = 0.4 ms2 
BC As‡k e¯‘i †e‡Mi †Kv‡bv cwieZ©b †bB| 
myZivs BC As‡k Z¡iY a2 = 0 ms2 
CD As‡ki †¶‡Î, 
Avgiv Rvwb, 

Z¡iY, a3 = 
v  u

t   

 = 
2  8

10  

 =  0.6 ms2  

GLv‡b,  
Avw`‡eM, u = 8ms1 

†kl‡eM, v = 2ms1  
mgq, t = (45  35) = 10s  
Z¡iY, a3 = ? 

Avevi, DE As‡k e¯‘i †e‡Mi †Kv‡bv cwieZ©b nqwb weavq G 
As‡k Z¡iY, a4 = 0 ms2 

EF As‡ki †¶‡Î, 
Avgiv Rvwb, 

a5 = 
v  u

t
 

 = 
0  2

5  

 =  0.4 ms2 

GLv‡b,  
u = 2 ms1  
v = 0 ms1  
t = (60  55) = 5s  
a5 = ? 

Zvn‡j DÏxc‡Ki †jLwPÎ Abyhvqx Z¡iY mgq †jL n‡e wbæiƒc- 
 

0.4 

0 

– 0.4 
– 0.6 

mgq, t(s)  Z¡i
Y,

 a
(m

s
2 ) 


 

35 45 55 60 
15 

 
 cÖkœ  03  3kg f‡ii GKwU e¯‘ f‚-c„ô n‡Z 20m Dc‡i Av‡Q| 
wb‡P †d‡j w`‡j GwU f‚-c„ô‡K 19ms–1 †e‡M AvNvZ K‡i| 
 K. wbDU‡bi MwZi 2q m–ÎwU †jL| 1 
 L. k³ gvwU‡Z nuvUv mnR wKš‘ SziSz‡i evjyi Dci nuvUv 

KwVbÑ e¨vL¨v Ki| 2 
 M. cZ‡bi mgq e¯‘wUi Dci evZv‡mi evavRwbZ Nl©Y ej 

KZ? wbY©q Ki| 3 
 N. DÏxc‡Ki e¯‘wU Dci †_‡K gy³fv‡e covi mgq Ges 

f‚-c„‡ô AvNvZ Kivi ci kw³i iƒcvš@i cÖwµqv 
wek`fv‡e e¨vL¨v Ki| 4 

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

h Ò†Kv‡bv e¯‘i fi‡e‡Mi cwieZ©‡bi nvi e¯‘i Dci cÖhy³ 
e‡ji mgvbycvwZK Ges ej †hw`‡K wµqv K‡i e¯‘i fi‡e‡Mi 
cwieZ©bI †mw`‡K N‡U| 

i Avgiv hLb nuvwU ZLb wbDU‡bi Z…Zxq m–Î Kv‡R jvwM‡q 
nuvwU| Avgiv hLb nuvwU ZLb cv w`‡q gvwU‡Z av°v w`B A_©©vr ej 
cÖ‡qvM Kwi| ZLb gvwUI Avgv‡`i Dci mgvb I wecixZgyLx 
cÖwZwµqv ej cÖ‡qvM K‡i hvi `i“b Avgiv nuvU‡Z cvwi| k³ gvwUi 
Dci Avgiv Lye mn‡RB ej cÖ‡qvM Ki‡Z cvwi Ges mn‡RB 
nuvU‡Z cvwi| wKš‘ SziSz‡i evjyi Dci nuvUv KwVb| KviY evjyi Dci 
ej cÖ‡qvM Kiv hvq bv, evjy m‡i hvq| ZvB wbDU‡bi Z…Zxq m–Îvbyhvqx 
wecixZgyLx ejUvI wVKfv‡e cvIqv hvq bv| G Kvi‡Y k³ gvwU‡Z 
nuvUv mnR wKš‘ SziSz‡i evjyi Dci nuvUv KwVb| 

j †`Iqv Av‡Q, 
e¯‘i fi, m = 3 kg 
D”PZv, h = 20 m 
Avw`‡eM, u = 0 ms1 
†kl‡eM, v = 19 ms1 
evZv‡mi evavRwbZ Nl©Y ej, f = ? 
GLb, e¯‘i Dci Kvh©Kix Z¡iY, a n‡j, 
v2 = u2 + 2ah 
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ev, a = 
v2  u2

2h  

 = 
(19)2  (0)2

2  20  

 = 9.025 ms2 
e¯‘i IRb, W Ges e¯‘i Dci Kvh©Kix ej, F n‡j, 
 F = W  f 
ev, f = W  F 
 = mg  ma 
 = m(g  a) 
 = 3(9.8  9.025) 
 = 3  0.775 
 = 2.325 N 
AZGe evZv‡mi Nl©YRwbZ ej 2.325 N| (Ans.) 

k kw³i wbZ¨Zv m–Î n‡Z Avgiv Rvwb, kw³ m„wó ev aŸsm Kiv 
hvq bv| kw³ †Kej GK iƒc †_‡K Ab¨ iƒ‡c iƒcvš@wiZ Kiv hvq| 
gnvwe‡k¦i †gvU kw³i cwigvY wbw ©̀ó I AcwieZ©bxq| 
DÏxc‡Ki e¯‘wU Dci †_‡K gy³fv‡e covi mgq Avgiv kw³ 
iƒcvš@i cÖwµqv †`L‡Z cvB| m‡e©v”P D”PZvq e¯‘ w¯’ive¯’vq 
_vKvq MwZkw³ k–b¨| A_©vr e¯‘wU hLb f‚-c„ô †_‡K 20m Dc‡i 
wQj ZLb Gi †gvU kw³B wefe kw³| wefekw³ V n‡j, 
 V = mgh GLv‡b, e¯‘i fi, m = 3 kg 
 = 3  9.8  20 D”PZv, h = 20m 
 = 588J 
e¯‘wU hZ wb‡Pi w`‡K bvg‡Z _v‡K, D”PZv ZZ K‡g Ges Zvi 
wefe kw³I Kg‡Z _v‡K| wKš‘ †eM evo‡Z _vKvq MwZkw³ 
evo‡Z _v‡K| hv‡Z †gvU hvwš¿K kw³ me©̀ v aª“e _v‡K| 
e¯‘wU f‚-c„ô‡K AvNvZ Kivi mg‡q MwZkw³, 

 T = 
1
2 mv2 GLv‡b, 

 = 
1
2  3  (19)2 f‚c„ô‡K AvNvZ Kivi 

 = 541.5 J mgq †eM, v = 19 ms1 

A_©vr, v  T 
MwZkw³ mwÂZ wefekw³ †_‡K Kg| KviY Aewkó kw³ evZv‡mi 
evav hv Nl©‡Yi wei“‡× KvR Kivq e¨wqZ n‡q‡Q| gvwU‡Z ¯•k© 
Kivi ci e¯‘wU hLb †_‡g hvq ZLb Zvi wfZ‡i MwZkw³ I 
wefekw³ _v‡K bv| KviY e¯‘wU †h‡Kv‡bv AvNvZ Kivi mgq kã 
Ges Zvc Drcbœ nq A_©vr MwZkw³ kã I Zvc kw³‡Z iƒcvš@wiZ 
n‡q hvq| 
 cÖkœ  04  
 

Zv‡ii cȪ ’‡”Q‡`i †¶Îdj 1 mm2 
ˆ`N©̈  = 3 m 

3.003m 

ewa©Z ˆ`N©̈   

Szjv‡bv fi = 10kg, 
cvwbi NbZ¡ = 1 gm/cc  

 K. bevqb‡hvM¨ kw³i msÁv †jL| 1 
 L. Ave× RvqMvq M¨v‡mi Pvc Kxfv‡e m„wó nq? e¨vL¨v 

Ki| 2 
 M. Zv‡ii Bqvsm gWzjv‡mi gvb wbY©q Ki| 3 
 N. Zv‡ii fi 8.1 gm n‡j ZviwU cvwb‡Z †Q‡o w`‡j GwU 

Wz‡e hv‡e bvwK †f‡m _vK‡e? MvwYwZK we‡kÐl‡Yi 
gva¨‡g e¨vL¨v Ki| 4 

 [Aa¨vq-5 Gi Av‡jv‡K] 
4bs cÖ‡kœi DËi 

h †h mg¯@ kw³ bZzbfv‡e m„wó Kiv hvq A_©vr, †hme kw³ dzwi‡q 
hvIqvi †Kv‡bv Avk¼v †bB, Zv‡`i‡K bevqb‡hvM¨ kw³ e‡j| 

i c`v‡_©i AvYweK MwZZË¡ w`‡q Ave× RvqMvq M¨v‡mi Pvc 
m„wó e¨vL¨v Kiv hvq| †Kv‡bv M¨vm AmsL¨ ¶z`ª ¶z`ª AYyi mgš^‡q 
MwVZ| G AYyMy‡jv cv‡Îi Af¨š@‡i AwZ ª̀“Z‡e‡M wew¶ßfv‡e 
†QvUvQywU Ki‡Z _v‡K| Gi d‡j AYyMy‡jvi ci¯•‡ii g‡a¨ Ges 
cv‡Îi †`qv‡ji mv‡_ Aweivg msNl© nq| M¨vm AYywU GKwU 
fi‡e‡M †`qv‡j AvNvZ K‡i Ab¨ fi‡e‡M wd‡i hvq| fi‡e‡Mi 
GB cwieZ©‡bi d‡j M¨vm AYy cv‡Îi †`qv‡j ej cÖ‡qvM Ki‡Z 

_v‡K [ fi‡e‡Mi cwieZ©‡bi nviB n‡jv cÖhy³ ej] Ges Gi 

d‡jB Ave× RvqMvq M¨v‡mi Pvc m„wó nq| 

j †`Iqv Av‡Q, 
Szjv‡bv fi, m = 10 kg 
AwfKl©R Z¡iY, g = 9.8 ms2 
ej, T = mg = 10  9.8 = 98N 
Avw`‰`N©̈ , L0 = 3m 
bZzb ˆ`N©̈ , L = 3.003 m 
Zv‡ii cȪ ’‡”Q‡`i †¶Îdj, A = 1 mm2 = 1  106 m2 
Zv‡ii Bqvsm gZzjvm Y n‡j, 
Avgiv Rvwb, 

     TA = Y 
L  L0

L0
 

 ev, Y  = 
T
A  

L0

L  L0
 

  = 
98

1  106  
3

3.003  3 

  = 9.8  1010 Nm2 (Ans.) 

k †`Iqv Av‡Q, 
Zv‡ii cȪ ’‡”Q‡`i †¶Îdj, A = 1 mm2 = 1  106 m2 
Zv‡ii Avw` ˆ`N©̈ , L0 = 3m 
Zv‡ii fi, m = 8.1 gm 
 = 8.1  103 kg 
cvwbi NbZ¡, w = 1 gm/cc 
 = 10002 kgm3 
Zv‡ii AvqZb v n‡j, 
Avgiv Rvwb, v = AL0 
 = 1  106  3 
 = 3  106 
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Zv‡ii Dcv`v‡bi NbZ¡  n‡j, 

  = 
m
v  

 = 
8.1  103

3  106  

 = 2700 kgm3 
†h‡nZz, Zv‡ii Dcv`v‡bi NbZ¡ 2700 kgm3, hv cvwbi NbZ¡ 1000 
kgm3 Gi †P‡q †ewk| 
myZivs ZviwU cvwb‡Z †Q‡o w`‡j GwU Wz‡e hv‡e| 

 cÖkœ  05  
 

A 

B 

C 

D 

E 

m = 5 kg 

AB = BC = CD = DE = 8m 

 
 K. cÐeZv Kv‡K e‡j? 1 
 L. kw³ _vK‡jB wK memgq †mB kw³ e¨envi Kiv hvq? 

e¨vL¨v Ki| 2 
 M. D we›`y‡Z e¯‘wUi MwZkw³ wbY©q Ki| 3 
 N. e¯‘wU gy³fv‡e co‡Z _vK‡j A, B, C, D I  E we› ỳ‡Z 

e¯‘wUi wefekw³ ebvg D”PZv †jLwPÎ A¼b K‡i 
wefekw³i cwieZ©b e¨vL¨v Ki| 4 

 [Aa¨vq-4 Gi Av‡jv‡K] 
5bs cÖ‡kœi DËi 

h †Kv‡bv e¯‘‡K m¤•–Y© ev AvswkKfv‡e †Kv‡bv w¯’i Zi‡j ev 
evqexq c`v‡_© wbgw¾Z Ki‡j Zij ev evqexq c`v‡_©i Pv‡ci 
Rb¨ e¯‘ Dc‡ii w`‡K †h jwä ej Abyfe K‡i Zv‡K cÐeZv e‡j| 

i kw³ _vK‡jB memgq †mB kw³ e¨envi Kiv hvq bv| c„w_exi 
mgy‡`ª wekvj cwigvY Zvckw³ i‡q‡Q, wKš‘ †mB kw³ Avgiv 
e¨envi Ki‡Z cvwi bv| (N–wY©So gv‡S gv‡S †mB kw³ e¨envi K‡i 
bMi/†jvKvjq aŸsm K‡i †`q)| Avevi hLbB †Kv‡bv kw³‡K 
GKwU iƒc †_‡K Ab¨ iƒ‡c iƒcvš@i Kiv nq ZLb GB kw³i 
LvwbKUv n‡jI AcPq nq| g–jZ GB AcPq nIqv kw³ Zvckw³ 
iƒ‡c cwi‡e‡k wg‡k hvq Ges †mUv Avgiv e¨envi Kivi Rb¨ wd‡i 
cvB bv| ZvB kw³ _vK‡jB memgq Zv e¨envi Kiv hvq bv| 

j GLv‡b, e¯‘wU A we›`y †_‡K D we›`y‡Z †M‡j e¯‘i AwZµvš@ 
`–iZ¡ n‡e, 
 AD = AB + BC + CD 
 = 8 + 8 + 8 
 = 24m 
D we›`y‡Z e¯‘i MwZkw³, 

 T = 
1
2 mv2 GLv‡b, 

 = 
1
2  m(u2 + 2g (AD) Avw`‡eM, u = 0 ms1 

 = 
1
2  m(0 + 2g AD) e¯‘i miY, AD = 24m 

 = 
1
2  2mg AD fi, m = 5kg 

 = mg AD AwfKl©R Z¡iY, g = 9.8 ms2 
 = 5  9.8  24 
 = 1176 J (Ans.) 

k f‚wg †_‡K e¯‘wUi †gvU D”PZv, 
 AE = AB + BC + CD + DE 
 = 8 + 8 + 8 + 8 
 = 32 m 
Avgiv Rvwb, wefekw³, V = mgh 
A we›`y‡Z D”PZv, hA = AE = 32m GLv‡b, 
A we›`y‡Z wefekw³, VA = mghA e¯‘i fi, m = 5kg 
 = 5  9.8  32 AB = BC = CD = DE = 8m 
 = 1568 J 
B we›`y‡Z D”PZv, hB = BE = BC + CD + DE 
 = 8 + 8 + 8 
 = 24m 
B we›`y‡Z wefekw³, VB = mghB 
 = 5  9.8  24 
 = 1176J 
C we›`y‡Z D”PZv, hc = CE = CD + DE 
 = 8 + 8 
 = 16 m 
C we›`y‡Z wefekw³, Ve = mghe 
 = 5  9.8  16 
 = 784 J 
D we›`yi D”PZv, hD = DE = 8m 
D we›`y‡Z wefekw³, VD = mghD 
 = 5  9.8  8 
 = 392 J 
E we›`yi D”PZv, hE = 0 
E we›`yi wefekw³, VE = mghE 
 = 5  9.8  0 
 = 0 J 
wewfbœ D”PZvq cÖvß wefekw³i Rb¨ e¯‘wUi wefekw³ ebvg 
D”PZv †jLwPÎ wbæiƒc : 

 A 
1568

8 

 D”PZv, h(m)  

O 16 

 
24 

 
32 

 

1176

784

392

B 

C 

D 

E 

we
fe

 k
w³

, v
(j)

 


 

 
Dc‡ii †jLwPÎ n‡Z †`Lv hvq, A we›`y‡Z D”PZv †ewk nIqvq 
wefekw³ m‡e©v”P| A †_‡K hZ wb‡Pi w`‡K hvIqv hvq, D”PZv 
ZZ Kg‡Z _v‡K| d‡j wefekw³ Kg‡Z _v‡K| Avevi E we› ỳ‡Z 
D”PZv k–b¨ nIqvq wefekw³ k–b¨ nq| GB Kvi‡Y †jLwU g–j 
we›`yMvgx mij‡iLv nq| 

 cÖkœ  06  `„k¨Kí-1 : P gva¨‡g k‡ãi †eM Q gva¨‡gi k‡ãi 
†e‡Mi †P‡q 3 MyY †ewk| Q gva¨‡g GKwU k‡ãi Zi½ ˆ`N©̈  15 
cm| Dfq gva¨‡g k‡ãi Drm GKB| 
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`„k¨Kí-2 : 

 
[0C ZvcgvÎvi evqy‡Z k‡ãi †eM 330ms1] 

 K. k‡ãi wcP Kv‡K e‡j? 1 
 L. kã GKwU hvwš¿K Zi½Ñ e¨vL¨v Ki| 2 
 M. `„k¨Kí-1 n‡Z P gva¨‡g kã Dr‡mi Zi½‰`N©̈  wbY©q 

Ki| 3 
 N. `„k¨Kí-2 G S Ae¯’vb n‡Z cÖwZaŸwb †kvbv m¤¢e wK? 

MvwYwZKfv‡e we‡kÐlY Ki| 4 
 [Aa¨vq-7 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

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

i kã GK cÖKvi hvwš¿K Zi½| †Kbbv, †Kv‡bv gva¨g bv _vK‡j 
kã mÂvwjZ n‡Z cv‡i bv| kã Zi½ gva¨‡gi ms‡KvPb 
cÖmvi‡Yi gva¨‡g cÖevwnZ nq| GKUv c–Y© Zi‡½ gva¨‡gi cÖwZwU 
Ask‡K GKevi msKzwPZ Ges GKevi cÖmvwiZ K‡i| †Kv‡bv gva¨g 
bv _vK‡j kã Zi½ mvg‡b AMÖmi n‡ZB cvi‡e bv| d‡j kã 
Zvi Dr‡mB Ave× _vK‡e| †hgb Puv‡` kã ˆZwi Ki‡j †kvbv 
hv‡e bv| 

 

cÖmviY ms‡KvPb  
wPÎ : kã mÂvj‡bi c_ 

ZvB ejv hvq †h, kã GKwU hvwš¿K Zi½| 

j Avgiv Rvwb, 
k‡ãi Drm GKB n‡j, 
gva¨g †f‡` K¤•v¼ aª“e 
_vK‡e| 
 k‡ãi †eM  Zi½‰`N¨ 

†`Iqv Av‡Q, 
Q gva¨‡gi Zi½‰`N©̈ , 
Q = 15cm 
P gva¨g Zi½‰`N©̈ , P = ? 

awi, P gva¨‡g k‡ãi †eM, VP 
Ges Q    Ó       Ó    Ó    VQ 

 
VP
VQ

 = 
P

Q
 GLv‡b, 

ev, 3 = 
P
15 VP = 3VQ  

VP
VQ

 = 3 

 P = 45 cm (Ans.) 

k Avgiv Rvwb, 
0C ZvcgvÎvq evqy‡Z k‡ãi †eM, V1 = 330 ms1 
ZvcgvÎv, T1 = 0C = 273 K 
ZvcgvÎv, T2 = 25C = 25 + 273 = 279 K 
25C ZvcgvÎvq k‡ãi †eM, V2 = ? 

Avgiv Rvwb, 

 
V1
V2

 = 
T1
T2

 

 ev, 330
V2

 = 
273
298 

 ev, V2 = 344.8 ms1 
awi, Drm n‡Z Drcbœ kã t mgq ci cÖwZaŸwb n‡q wd‡i Av‡m| 
k‡ãi AwZµvš@ –̀iZ¡, s = 20 + 20 = 40m 

myZivs, t = 
S
V2

 ev, t = 
40

344.8  t = 0.116 s 

Avgiv Rvwb, cÖwZaŸwb ïb‡Z n‡j aŸwb Ges cÖwZaŸwb †kvbvi g‡a¨ 
b–̈ bZg 0.1 s mgq e¨eavb _vK‡Z n‡e| 
†h‡nZz t  0.1 s 
ZvB ejv hvq, „̀k¨Kí-2 G s Ae¯’vb n‡Z cÖwZaŸwb †kvbv m¤¢e| 

 cÖkœ  07  
 
 
 
 
 
 

P 
F A C 

CP = 30 cm 
CA = 10 cm 

M1 

M2 
c`©v 

 
 K. cÖwZwe¤̂ Kv‡K e‡j? 1 
 L. mKj Zi½‰`‡N©̈ i we ỳ̈ r †PŠ¤̂Kxq Zi½ Kx Avgiv 

†`L‡Z cvB? e¨vL¨v Ki| 2 
 M. c ©̀vwU †Kv_vq ¯’vcb Ki‡j `c©‡Y MwVZ evj‡Ki 

cÖwZwe¤̂ c ©̀vq †`Lv hv‡e? wbY©q Ki| 3 
 N. DÏxc‡Ki `c©‡Y Aev¯@e cÖwZwe¤̂ MVb m¤¢e wK? 

iwk¥wP‡Îi gva¨‡g we‡kÐlY Ki| 4 
 [Aa¨vq-8 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 mKj Zi½‰`‡N©̈ i Av‡jv Avgiv †`L‡Z cvB bv| KviY mKj 
Av‡jvi Zi½‰`N©̈  Avgv‡`i `„k¨gvb Av‡jvi Zi½‰`‡N©̈ i mxgvi 
g‡a¨ _v‡K bv| Av‡jv GK ai‡bi we`yr-Pz¤̂Kxq Zi½| Gi g‡a¨ 
`„k¨gvb Av‡jvi Zi½‰`‡N©̈ i mxgv 400 nm †_‡K 700 nm 
ch©š@| GB mxgvi evB‡i †Kv‡bv Zi½‰`‡N©̈ i Av‡jv Avgiv 
†`L‡Z cvB bv| 

j †`Iqv Av‡Q, 
eµZvi e¨vmva©, CP = 30 cm 

†dvKvm –̀iZ¡, f = 
CP
2  = 

30
2  = 15 cm 

j¶¨e¯‘i –̀iZ¡, u = CP  CA 
 = 30  10 
 = 20 cm 
we‡¤̂i `–iZ¡, V = ? 
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Avgiv Rvwb, 

 1
f = 

1
v + 

1
u 

ev, 1
15 = 

1
v + 

1
20 

ev, 1
v = 

1
15  

1
20 

ev, 1
v = 

4  3
60  

ev, 1
v = 

1
60 

 v = 60 cm. 
myZivs c ©̀vwU‡K †gi“ n‡Z 60 cm `–‡i j¶¨e¯‘ †h cv‡k Av‡Q †m 
cv‡k ¯’vcb Ki‡j cÖwZwe¤̂ †`Lv hv‡e| 
k DÏxc‡Ki `c©Y A_©vr AeZj `c©Y n‡Z Aev¯@e cÖwZwe¤^ 
cvIqv m¤¢e| wb‡P iwk¥wP‡Îi mvnv‡h¨ Avgvi gZvgZ we‡klY    
Kiv n‡jvÑ 
DÏxc‡Ki wP‡Îi j¶¨e¯‘ C Gi evB‡i wQj| 

 
GLb j¶¨e¯‘‡K F Ges P Gi g‡a¨ wb‡q †h‡Z n‡e| A_©vr, OA 
j¶¨e¯‘wU cÖavb †dvKvm (F) Ges †gi“ (P) Gi gv‡S Aew¯’Z| 
GLb O n‡Z GKwU Av‡jvKiwk¥ cÖavb A¶ eivei `c©‡Y AvcwZZ 
n‡q cÖavb †dvKvm (F) w`‡q cÖwZdwjZ nq| O n‡Z Av‡iKwU iwk¥ 
`c©‡Y cÖwZdj‡bi ci eµZvi †K› ª̀ (C) w`‡q Mgb K‡i| G iwk¥ 
`ywU cÖK…Zc‡¶ wgwjZ nq bv| wKš‘ iwk¥ ỳwU‡K †cQ‡bi w`‡K 
ewa©Z Ki‡j Giv `c©‡Yi †cQ‡b B we›`y‡Z wgwjZ nq| O n‡Z 
cÖavb A‡¶i Dci OA j¤̂B n‡jv BA j¶¨e¯‘i Aev¯@e we¤̂| 

 cÖkœ  08  
 
 

 
20V 

R4 = 3 
A 

+  

R5 = 4 

R2 = 3 R3 = 6 

R1 = 5 
 

 K. mvwK©U †eªKvi Kv‡K e‡j? 1 
 L. GKwU cwievnx Zvi‡K †U‡b ˆ`N©̈  wØMyY Ki‡j Zvi 

cȪ ’‡”Q‡`i †¶Îdj A‡a©K n‡q hvq| ZviwUi †iv‡ai 
Kxiƒc cwieZ©b n‡e? e¨vL¨v Ki| 2 

 M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
 N. R2 I R4 Gi gvb mgvb n‡jI Zv‡`i Zwor ¶gZv 

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

8bs cÖ‡kœi DËi 

h mvwK©U †eªKvi GKwU wbivcËvg–jK †KŠkj hv eZ©bx‡Z wbw ©̀ó 
gv‡bi AwaK Zwor cÖevwnZ n‡j eZ©bxi Zwor mieivn eÜ K‡i †`q| 

i Avgiv Rvwb, cwievnxi †iva R =  
L
A, GLv‡b  n‡jv cwievnxi 

Av‡cw¶K †iva, L n‡jv cwievnxi ˆ`N©̈  Ges A n‡jv cwievnxi 
cȪ ’‡”Q‡`i †¶Îdj †Kv‡bv Zvi‡K †U‡b ˆ`N©̈  wØMyY Ki‡j Zvi 
cȪ ’‡”Q‡`i †¶Îdj A‡a©K n‡q hvq| wKš‘ AvqZb AcwiewZ©Z 
_v‡K| GLb ˆ`N©¨ 2 MyY Kiv n‡j hw` cÖ¯’‡”Q‡`i †¶Îdj A nq Z‡e, 

A = 
A
2 

myZivs †iva R = 
2L
A
2

 = 4
L
A = 4R 

myZivs †iva e„w× cv‡e (4R  R) = 3R A_©vr, c–‡e©i †iv‡ai 3 MyY| 

j GLv‡b, R2 I R3 mgvš@ivj mgev‡q hy³| G‡`i Zzj¨‡iva Rp 

n‡j, 1
Rp

 = 
1
R2

 + 
1
R3

 

ev, 1
Rp

 = 
1
3 + 

1
6 

ev, 1
Rp

 = 
1
2 

 Rp = 2 
 

20V 

R4 = 3 

+ – 

R5 = 4 

R1 = 5 

R3 = 6 R2 = 3 

 
R5 = 4 eZ©bx‡Z †Lvjv _vKvq R5 †iv‡ai ga¨ w`‡q †Kv‡bv Zwor 
cÖevwnZ n‡e bv| 

 

20V 

R4 = 4 

+ – 

R5 = 4 

R1 = 5 

Rp = 2 

 
GLb, R1, Rp I R4 †kÖwY‡Z hy³, 
 eZ©bxi Zzj¨‡iva Rcq = R1 + Rp + R4 
 = 5 + 2 + 3  
 = 10 (Ans.) 

k ÔMÕ n‡Z cvB, eZ©bxi Zzj¨‡iva, Rcq = 10. 
eZ©bxi Zwor cÖevn I n‡j, 

    I = 
E

Rcq
 = 

20
10 = 2A 

 R4 Gi ¶gZv P4 n‡j, 
    P4 = I2R4 = 22  3 = 12W 

GLv‡b, 
Zwo”PvjKkw³, E = 20V 
R1 = 5, R2 = 3, R3 = 6, 
R4 = 3 
R2 I R3 Gi Zzj¨‡iva, 
Rp = 2 [M †_‡K] 

R2 I R3 Gi `yB cÖv‡š@i wefe cv_©K¨ VAB n‡j,  
 VAB = IRp = 2  2 = 4V 

GLb, R2 Gi ¶gZv p2 = 
V2

AB
R2

 = 
(4)2

3  = 5.33W 

A_©vr, P2  P4 
myZivs R2 I R4 Gi gvb mgvb n‡jI Zv‡`i Zwor ¶gZv wfbœ| 
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 w`bvRcyi †evW©-2023 
 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©m¤̂wjZ 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/wPý †`Iqv hv‡e bv| 
1. wb‡Pi †Kvb Zi½ ˆ`‡N©̈ i Av‡jv Avgiv †`L‡Z cvB? 
 E 400 m F 700 cm G 652 nm H 600 am
2. AeZj Avqbvq j¶¨e¯‘‡K †Kv_vq ivL‡j ˆiwLK weea©‡bi gvb  

m = 1 n‡e? 
 E eµZvi †K‡› ª̀ F †dvKvm I eµZvi †K‡› ª̀i gv‡S
 G †dvKv‡m H †gi“ I †dvKv‡mi gv‡S
3. DËj Avqbvi cÖwZwe‡¤̂i †¶‡Î †KvbwU mwVK? 
 E Dëv F †mvRv G ev¯@e H weewa©Z
4. wb‡Pi †KvbwU hvwš¿K kw³‡K Zwor kw³‡Z iƒcvš@i K‡i? 
 E Zwor †gvUvi F †Rbv‡iUi
 G UªvÝdg©vi H mwjb‡qW
5. 5 gv‡bi PviwU †iva mgvš@iv‡j ms‡hvM w`‡j Zzj¨‡iva KZ n‡e? 
 E 1.25 F 0.8 G 0.25 H 0.2
6. wb‡Pi †Kvb m¤•K©wU mwVK? 

 E V = 
P2

R F W = 
P
t  

 G I = PV H t = 
VQ
P 

7. †KvbwU jä ivwk? 
 E ZvcgvÎv F c`v‡_©i cwigvY
 G `xcb ZxeªZv H Zvc
8. †K †`wL‡qwQ‡jb wek̂eªþvÊ ax‡i ax‡i cÖmvwiZ n‡”Q? 
 E AvBb÷vBb F nvej G M¨vwjwjI H wbDUb
9. GKwU Zv‡ii e¨vmva© cwigv‡c 1% Î“wU n‡j cȪ ’‡”Q‡`i †¶Îdj 

wbY©‡q Av‡cw¶K Î“wU KZ? 
 E 1% F 2% G 10% H 20%
10. Mo †e‡Mi †¶‡Î wb‡Pi †KvbwU mwVK? 

 E V = vt + 
1
2 at F V = u + 

1
2 at2 

 G V = ut + 
1
2 at H V = u + 

1
2 at

11. webv evavq coš@ e¯‘i †¶‡Î m¤•K©My‡jv n‡jvÑ 

 i. 1

2
 = 

t1

t2
  ii. 1

2
 = 

h1

h2
  iii. h1

h2
 = 

t
2
1

t
2
2

 

 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
12. g›`‡bi gvÎv †KvbwU? 
 E L–2T F LT2 G LT–2 H T2L–1
13. coš@ †Kv‡bv e¯‘ 5g †m‡K‡Û KZ –̀iZ¡ AwZµg Ki‡e? 
 E 122.5m F 78.4m G 44.1m H 25m
14. wb‡Pi †KvbwU me‡P‡q †QvU Nl©Y? 
 E iv¯@vi Dci ùvwo‡q _vKv 
 F Ry‡Zvi Zjv gvwU‡Z AvU‡K _vKv
 G PvKv jvMv‡bv mÿ U‡Km †U‡b †bIqv
 H c¨vivmy‡Ui mvnv‡h¨ †cÐb †_‡K bvgv

15. c„w_exi e¨vmv‡a©i mgvb D”PZvq AwfKl©R Z¡iYÑ 
 i. c„w_exi AwfKl©R Z¡i‡Yi GK PZz_©vsk 
 ii. c„w_exi e¨vmv‡a©i e‡M©i e¨¯@vbycvwZK 
 iii. D”PZvi Dci wbf©i K‡i 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
16. weKl©Y ej †KvbwU? 
 E we`ÿ r †PŠ¤̂Kxq ej F gnvKl© ej
 G `ye©j wbDwK¬q ej H mej wbDwK¬q ej
17. MwZkw³i (T)– 

 i. GKK kgm2s–2       ii. †¶‡Î T = 
P2

2m      iii. w`K Av‡Q 

 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii 
 wb‡Pi Z‡_¨i Av‡jv‡K 18 I 19bs cÖ‡kœi DËi `vI : 
 4.9 kW Gi GKwU †gvUi e¨envi K‡i 20s G GKwU e¯‘‡K 40m 

Dc‡i DVv‡Z 50000J kw³i AcPq n‡jv| 
18. e¯‘wUi fi KZ? 
 E 1.22.45 kg F 150 kg G 200.28 kgH 255.10 kg
19. †gvUiwUiÑ 
 i. cÖ̀ Ë kw³ 98000J  ii. Kg©̀ ¶Zv 48.98% 
 iii. KvR Kivi nvi 2400W 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
20. evé gWzjv‡mi GKK †KvbwU? 
 E Nm2 F Nm–2 G Nm–1 H Jm–2
21. †Kvb c`v_© e„w×i Kvi‡Y evZv‡mi NbZ¡ K‡g hvq? 
 E Kve©b WvBA·vBW F Rjxq ev®•
 G Aw·‡Rb H bvB‡Uªv‡Rb
22. c¨vm‡K‡ji m–Îvbymv‡i eo wmwjÛvi I †QvU wmwjÛv‡ii cȪ ’‡”Q‡`i 

†¶Îd‡ji AbycvZ 100 n‡j, eo wmwjÛv‡iÑ 
 i. ej e„w× cv‡e  ii. kw³ e„w× cv‡e  iii. 100 MyY ej cvIqv hv‡e 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
23. wb‡Pi †Kvb c`v‡_©i ga¨ w`‡q k‡ãi †eM †ewk? 
 E nvB‡Wªv‡Rb F cvi` G eid H wg‡_b 
  

 4 m 

 mgq (s) 

we
¯@

vi
 


 

 
 Dc‡ii wP‡Îi Av‡jv‡K 24 I 25bs cÖ‡kœi DËi `vI : 
24. Zi½wUi K¤•v¼ KZ? 
 E 0.25 Hz F 0.5 Hz G 0.625 Hz H 1.6 Hz
25. DÏxc‡K DwjÐwLZ Zi½wUi †eM KZ? 
 E 1 ms–1 F 1.28 ms–1G 2 ms–1 H 16 ms–1

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †jL| 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     1503 

w`bvRcyi †evW©Ñ2023 
 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| úvBW K¨vwjcv‡m©i mvnv‡h¨ NbKvK…wZ GKwU ev‡·i ˆ`N©̈  
cwigv‡c 10 cm cvIqv †Mj; G‡Z 5% Av‡cw¶K Î“wU we`¨gvb| 
hš¿wUi fvwb©qvi †¯‹‡ji 20 fvM g–j †¯‹‡ji 19 fv‡Mi mgvb| 
K. b–̈ bv¼ Kv‡K e‡j? 1 
L. AvKveuvKv c‡_ mylg ª̀“wZ‡Z  Pj‡Z cvi‡jI mylg †e‡M 

Pjv Am¤¢eÑ e¨vL¨v Ki| 2 
M. hš¿wUi fvwb©qvi aª“eK wbY©q Ki| 3 
N. ev‡·i AvqZb cwigv‡c Av‡cw¶K Î“wU Ges ˆ`N©̈  

cwigv‡c Av‡cw¶K Î“wUi Zzjbvg–jK e¨vL¨v Ki| 4 
2| GKwU dzUe‡j AvNvZ Kivi ci dzUejwU gv‡V mylg g›`‡b 

Mwo‡q 90m –̀iZ¡ AwZµg Kivi ci †Mvji¶K ejwU a‡i 
†d‡j| AvNv‡Zi mgq ejwUi †eM wQj 108 kmh–1| 
K. ch©vqe„Ë MwZ Kv‡K e‡j? 1 
L. wmuwo w`‡q bvgvi mgq K¬vwš@ Kg Abyfe nqÑ e¨vL¨v Ki| 2 
M. †Mvji¶K KZ mgq ci ej‡K ai‡Z cvi‡e? 3 
N. ejwU‡K GKB †e‡M Dc‡ii w`‡K wb‡¶c Kiv n‡j, 

Dc‡ii w`‡K GKB –̀iZ¡ DVv m¤¢e n‡Zv wK bvÑ 
MvwYwZKfv‡e gZvgZ `vI| 4 

3| 30 kg f‡ii GKwU w¯’i e¯‘i Dci GKwU ej 5 sec wµqv Kivq 
15 ms–1 †eM cÖvß nq| Gici e¯‘wU mg‡e‡M 2 sec Pjvi ci 
evav`vbKvix ej cÖ‡qvM K‡i 3 sec G e¯‘wU _vgv‡bv nq| 
K. fi‡e‡Mi msi¶Y m–ÎwU †jL| 1 
L. GKwU Kv‡Vi Myuwo `wo w`‡q †U‡b †bIqvi †P‡q †Vjv 

Mvwo‡Z Zz‡j †U‡b †bIqv mnR †Kb? 2 
M. hvÎv ïi“i 1g 5 sec Gi e¯‘i AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. Z_¨ Abymv‡i ej-mg‡qi †jLwPÎ A¼b Ki| 4 

4| 10 kg f‡ii GKwU e¯‘ 30m DuPz n‡Z webv evavq 20 ms–1 †e‡M 
GKwU w¯•ªs Gi Dci civq w¯•ªswU msKzwPZ n‡jv| msKzwPZ 
Ae¯’vq w¯•ªs Gi ˆ`N©̈  10 cm Ges w¯•ªs aª“eK 105 Jm–2| 
K. wefe kw³ Kv‡K e‡j? 1 
L. ZvjMvQ †_‡K Zvj covi mgq kw³i iƒcvš@i N‡UÑ 

e¨vL¨v Ki| 2 
M. w¯•ªswU KZUzKz msKzwPZ n‡e? 3 
N. cZ‡bi c–‡e© e¯‘wUi hvwš¿K kw³ I msKzwPZ w¯•ªs‡qi 

Dci e¯‘wUi hvwš¿K kw³ mgvb n‡e wK-bv? 
MvwYwZKfv‡e e¨vL¨v Ki| 4 

5|  
 

3.5 cm 

1.6 cm 

2 cm 
 

wPÎ : wb‡iU †mvbvi evi 
 †mvbvi eviwUi evZv‡m IRb 1.96N Ges LuvwU †mvbvi NbZ¡ 

19300 kgm–3. 

K. c¨vm‡K‡ji m–ÎwU †jL| 1 
L. Uwi‡mwji cix¶Aq cvi‡`i D”PZv 76 cm-G G‡m †_‡g 

hvqÑ e¨vL¨v Ki| 2 
M. eviwUi cvwb‡Z IRb KZ n‡e? 3 
N. †mvbvi eviwU weï× wK bvÑ MvwYwZK hyw³mn gZvgZ `vI| 4 

6| myikjvKv †_‡K m„ó k‡ãi evqy I cvwb‡Z †eM h_vµ‡g 343 
ms–1 I 1493 ms–1 Ges Zi½‰`N©̈  1.5m I 6.51m. 

 [0C ZvcgvÎvq evqy‡Z k‡ãi †eM 330 ms–1] 
K. Zi‡½i we¯@vi Kv‡K e‡j? 1 
L. ev`yo KZ…©K mó kã ev`yo ïb‡jI gvbyl ïb‡Z cvq 

bvÑ e¨vL¨v Ki| 2 
M. evqyi ZvcgvÎv KZ wQj? 3 
N. Dfq †¶‡Î myikjvKvwU GKB wQj wK bvÑ MvwYwZKfv‡e e¨vL¨v Ki| 4 

7|  
 
 
 
 
 
 

40 cm 

F O 
A 

B 
j¶¨e¯‘ 

 
wPÎ 

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

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

K‡i iwk¥wPÎ A¼b Ki Ges cÖwZwe‡¤^i ˆ`‡N©̈ i Zzjbv Ki| 4 
8|  

 
 

12V 
 

R4 

D 

C A 
R1 

R2 

R3 

B 

 
 wP‡Î, R1 = 5, R2 = 6, R3 = 12, R4 = 1 

K. In‡gi m–ÎwU wee„Z Ki| 1 
L. –̀‡i Zwor †cÖi‡Yi mgq †fv‡ëR cwieZ©b Kiv nq †Kb? 2 
M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. R2 I R3 †iva‡Ki Zwor cÖev‡ni mgwó eZ©bxi R4 

†iva‡Ki Zwor cÖev‡ni mgvb wK bvÑ MvwYwZKfv‡e 
hvPvB Ki| 4 



P¨v‡Ýji GmGmwm kU© mv‡Rk‡Ýi DËigvjv     1504 

DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  úvBW K¨vwjcv‡m©i mvnv‡h¨ NbKvK…wZ GKwU ev‡·i 
ˆ`N©̈  cwigv‡c 10 cm cvIqv †Mj; G‡Z 5% Av‡cw¶K Î“wU 
we`¨gvb| hš¿wUi fvwb©qvi †¯‹‡ji 20 fvM g–j †¯‹‡ji 19 fv‡Mi 
mgvb| 

K. b–̈ bv¼ Kv‡K e‡j? 1 
L. AuvKveuvKv c‡_ mylg ª̀“wZ‡Z  Pj‡Z cvi‡jI mylg †e‡M 

Pjv Am¤¢eÑ e¨vL¨v Ki| 2 
M. hš¿wUi fvwb©qvi aª“eK wbY©q Ki| 3 
N. ev‡·i AvqZb cwigv‡c Av‡cw¶K Î“wU Ges ˆ`N©̈  

cwigv‡c Av‡cw¶K Î“wUi Zzjbvg–jK e¨vL¨v Ki| 4 
[Aa¨vq-1 Gi Av‡jv‡K] 

1bs cÖ‡kœi DËi 

h e„ËvKvi †¯‹‡ji gvÎ GK fvM Nyiv‡j Gi cÖvš@ ev ¯ŒzwU 
hZUzKz m‡i Av‡m Zv‡K h‡š¿i b–̈ bv¼ e‡j| 

i †eM GKwU †f±i ivwk Ges ª̀“wZ GKwU †¯‹jvi ivwk| †e‡Mi 
gvb I w`K ỳBwU i‡q‡Q wKš‘ ª̀“wZi ïay gvb i‡q‡Q| `ª“wZ g–jZ 
†e‡Mi gvb| mg‡eM n‡j †e‡Mi gvb I w`K DfqB AcwiewZ©Z 
_vK‡e| A_©vr mg‡eM n‡j mg`ª“wZ n‡ZB n‡e| Avevi †e‡Mi gvb 
A_ev w`K A_ev DfqB cwiewZ©Z n‡j Zv nq Amg‡eM| †e‡Mi 
gvb AcwiewZ©Z †e‡Mi w`‡Ki cwieZ©‡bI Amg‡eM nq| A_©vr 
G‡¶‡Î mg ª̀“wZ nq wKš‘ mg‡eM nq bv| ZvB †Kv‡bv e¯‘ 
AuvKveuvKv c‡_ Pj‡j Zvi †e‡Mi gvb AcwiewZ©Z _vK‡jI 
cÖwZwbqZ w`‡Ki cwieZ©b N‡U| ZvB AuvKveuvKv c‡_ mylg ª̀“wZ‡Z 
Pj‡Z cvi‡jI mylg †e‡M Pjv Am¤¢e| 

j GLv‡b cÖavb †¯‹‡ji ¶z`ªZg 1 Ni = 1 mm 
fvwb©qvi †¯‹‡ji 20 Ni = cÖavb †¯‹‡ji 19 Ni| 

 fvwb©qvi †¯‹‡ji 1 Ni = cÖavb †¯‹‡ji 19
20 Ni| 

 fvwb©qvi †¯‹‡ji 1 N‡ii ˆ`N©̈  = 19
20 mm = 0.95mm 

 fvwb©qvi aª“eK, VC = cÖavb †¯‹‡ji 1 Ni  fvwb©qvi †¯‹‡ji 1 Ni 
 = 1 mm  0.95 mm 
 = 0.05 mm (Ans.) 

k †`Iqv Av‡Q,  
NbKvK…wZ GKwU ev‡·i ˆ`N©̈  = 10 cm 
ev‡·i cwigvcK…Z AvqZb = (10cm)3 = 1000cm3 

me‡P‡q †ewk ˆ`N©̈  = 10 + 10 Gi 5
100 

 = 10 + 0.5 
 = 10.5 cm 
me‡P‡q †ewk AvqZb = (10.5cm)3 = 1157.62 cm3 

me‡P‡q Kg ˆ`N©̈  = 10  10 Gi 5
100 

 = 10  0.5 
 = 9.5 cm 
me‡P‡q Kg AvqZb = (9.5 cm)3 = 857.37 cm3  
GLb, P‚ovš@ Î“wU |1000  857.37| = 142.63 cm3 
A_ev, |1157.62  1000| = 157.62 cm3 
me‡P‡q eo gvb wb‡q cvB, P‚ovš@ Î“wU = 157.62 cm3 

 Av‡cw¶K Î“wU = 
157.62
1000   100% 

 = 15.76% 

Avevi, ˆ`‡N©̈ i P‚ovš@ Î“wU = 
1
2mm 

 = 0.5 mm 
 = 0.005cm 

 Av‡cw¶K Î“wU = 0.005
10   100 

 = 0.05% 
AZGe, ev‡·i ˆ`N©̈  cwigv‡c Av‡cw¶K Î“wU A‡c¶v AvqZb 
cwigv‡c Av‡cw¶K Î“wU (15.76  0.05) = 15.71% †ewk| 

 cÖkœ  02  GKwU dzUe‡j AvNvZ Kivi ci dzUejwU gv‡V mylg 
g›`‡b Mwo‡q 90m –̀iZ¡ AwZµg Kivi ci ejwU †_‡g hvq Ges 
†Mvji¶K ejwU a‡i †d‡j| AvNv‡Zi mgq ejwUi †eM wQj 108 
kmh–1| [ms‡kvwaZ] 

K. ch©vqe„Ë MwZ Kv‡K e‡j? 1 
L. wmuwo w`‡q bvgvi mgq K¬vwš@ Kg Abyfe nqÑ e¨vL¨v Ki| 2 
M. †Mvji¶K KZ mgq ci ej‡K ai‡Z cvi‡e? 3 
N. ejwU‡K GKB †e‡M Dc‡ii w`‡K wb‡¶c Kiv n‡j, 

Dc‡ii w`‡K GKB `–iZ¡ DVv m¤¢e n‡Zv wK bv- 
MvwYwZKfv‡e gZvgZ `vI| 4 

 [Aa¨vq-2 Gi Av‡jv‡K] 
2bs cÖ‡kœi DËi 

h †Kv‡bv MwZkxj e¯‘i MwZ hw` Ggb nq †h Zv MwZc‡_i 
†Kv‡bv we›`y‡K wbw ©̀ó mgq cici GKB w`K †_‡K AwZµg K‡i 
Z‡e †mB e¯‘i MwZB ch©vqe„Ë MwZ| 

i wmuwo †e‡q Dc‡i DV‡Z †`‡ni AwfKl© e‡ji wei“‡× KvR 
Ki‡Z nq| d‡j AwfKl© e‡ji wecix‡Z ej cÖ‡qvM K‡i wmuwo 
w`‡q DV‡Z nq| ZvQvov wmuwo w`‡q Dc‡i DVvi mgq cÖwZwbqZ 
Av‡ivnxi g‡a¨ wefe kw³ Rgv n‡Z _v‡K| G Kvi‡Y wmuwo †e‡q 
Dc‡i DV‡Z †`‡n †ewk K¬vwš@ jv‡M| wKš‘ bvgvi mgq †`‡ni 
†Kv‡bv ej cÖ‡qvM Ki‡Z nq bv| G‡¶‡Î AwfKl©R ej ØvivB 
KvR m¤•vw`Z nq| G‡Z bvgvi mgq †`‡ni g‡a¨ mwÂZ 
wefekw³ Kg‡Z _v‡K| ZvB wmuwo w`‡q bvgvi mgq †`‡n K¬vwš@ 
Kg Abyfe nq|  
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j  †`Iqv Av‡Q, Avw`‡eM, u  = 108 kmh1 

 = 
108  1000

3600  

 = 30ms1 
`–iZ¡, s = 90m 
†kl‡eM, v = 0 ms1 
mgq, t = ? 

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

ev, 90 = ( )30 + 0
2 t 

ev, 90 = 15t 

ev, t = 
90
15 

 t = 6 s 
myZivs †Mvji¶K 6 sec ci ejwU‡K ai‡Z cvi‡e|  

k Avgiv Rvwb,  
     v2 = u2  2gh 
ev, u2  2gh = 0 
ev, 2gh = u2 

ev, h = 
u2

2g 

GLv‡b,  
Avw`‡eM, u = 30ms1 [M n‡Z] 
AwfKl©R Z¡iY, g = 9.8ms2 
†kl‡eM, v = 0 
D”PZv, h = ? 

ev, h = 
( )30 2

2  9.8 

 h = 45.91 m  90 m 
myZivs, ejwU‡K GKB †e‡M Dc‡ii w`‡K wb‡¶c Kiv n‡j, 
Dc‡ii w`‡K 45.91m –̀iZ¡ AwZµg Ki‡e| ZvB ejwU Dc‡ii 
w`‡K 90m `–iZ¡ DVv m¤¢e n‡Zv bv|  

 cÖkœ  03  30 kg f‡ii GKwU w¯’i e¯‘i Dci GKwU ej 5 sec 
wµqv Kivq 15 ms–1 †eM cÖvß nq| Gici e¯‘wU mg‡e‡M 2 sec 
Pjvi ci evav`vbKvix ej cÖ‡qvM K‡i 3 sec G e¯‘wU _vgv‡bv 
nq| 

K. fi‡e‡Mi msi¶Y m–ÎwU †jL| 1 
L. GKwU Kv‡Vi Myuwo `wo w`‡q †U‡b †bIqvi †P‡q †Vjv 

Mvwo‡Z Zz‡j †U‡b †bIqv mnR †Kb? 2 
M. hvÎv ïi“i 1g 5 sec Gi e¯‘i AwZµvš@ `–iZ¡ wbY©q 

Ki| 3 
N. Z_¨ Abymv‡i ej-mg‡qi †jLwPÎ A¼b Ki| 4 

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

h GKvwaK e¯‘i g‡a¨ wµqv I 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| 

i Kv‡Vi Myuwo `wo w`‡q †U‡b †bIqvi mgq Kv‡Vi Myuwoi wbæZj 
f‚wgi ms¯•‡k© _v‡K Ges G‡Z MZxq Nl©‡Yi m„wó nq| Ab¨w`‡K, 
†VjvMvwo‡Z Zz‡j †U‡b †bIqvi mgq †VjvMvwoi PvKv f‚wgi 
ms¯•‡k© _v‡K Ges AveZ Nl©Y e‡ji m„wó nq| AveZ© Nl©Y e‡ji 
gvb MZxq Nl©Y e‡ji †P‡q A‡bK †QvU nIqvq Kv‡Vi Mywo‡K `wo 
w`‡q †U‡b †bIqvi †P‡q †VjvMvwo‡Z Zz‡j †U‡b †bIqv mnR| 

j hvÎv ïi“ 1g 5 sec G AwZµvš@  
`–iZ¡,  

S = ( )u + v
2 t 

 = ( )0 + 15
2   5 

 = 37.5 m (Ans.) 

GLv‡b,  
Avw`‡eM, u = 0ms1 
†kl‡eM, v = 15 ms1 
mgq, t = 5 S 
`–iZ¡, S = ? 

 k 1g 5 sec G Z¡iY,  

a1 = 
v  u

t  

 = 
15  0

5  

 = 3ms2 
1g †¶‡Î ej, F1 = ma1 
 = 30  3 
 = 90 N  

GLv‡b,  
Avw`‡eM, u = 0ms1 
†kl‡eM, v = 15 ms1 
mgq, t = 5 sec 
fi, m = 30 kg 
Z¡iY,  a = ? 

Avevi, e¯‘wU cwieZ©b 2 sec A_©vr 5 s †_‡K 7 s ch©š@ mg‡e‡M 
hvq| A_©vr Z¡iY, a = 0. 
 F2 = ma2 
 = 30  0 
 = 0 N 
Avevi, e¯‘wU cieZ©x 3 sec A_©vr 7 s †_‡K 10 s ch©š@ g›`‡b P‡j 

 a = 
v  u

t  

 = 
0  15

3  
 =  5 ms2 
 ej, F3 = ma3 
 = 30 (5) 
 =  150m 

GLv‡b,  
u = 15 ms1 
v = 0 ms1 
t = 3 sec 
m = 30 kg 

AZGe, Dc‡ii Z_¨ e¨envi K‡i wb‡P ej  mgq †jLwPÎ A¼b 
Kiv n‡jvÑ 

 

5s 

Y 

X 
20s 

mgq (t)  ej
 (F

) 
 10s 

90N 

150N  
 cÖkœ  04  10 kg f‡ii GKwU e¯‘ 30m DuPz n‡Z webv evavq 20 
ms–1 †e‡M GKwU w¯•ªs Gi Dci civq w¯•ªswU msKzwPZ n‡jv| 
msKzwPZ Ae¯’vq w¯•ªs Gi ˆ`N©̈  10 cm Ges w¯•ªs aª“eK 105 Jm–2| 

K. wefe kw³ Kv‡K e‡j? 1 
L. ZvjMvQ †_‡K Zvj covi mgq kw³i iƒcvš@i N‡UÑ 

e¨vL¨v Ki| 2 
M. w¯•ªswU KZUzKz msKzwPZ n‡e? 3 
N. cZ‡bi c–‡e© e¯‘wUi hvwš¿K kw³ I msKzwPZ w¯•ªs‡qi 

Dci e¯‘wUi hvwš¿K kw³ mgvb n‡e wK-bv? 
MvwYwZKfv‡e e¨vL¨v Ki| 4 

 [Aa¨vq-4 Gi Av‡jv‡K] 
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4bs 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 ZvjMvQ †_‡K Zvj covi mgq wefe kw³ MwZkw³‡Z 
iƒcvš@wiZ nq| G mgq evZv‡mi evav _vK‡j wKQy MwZkw³ 
Nl©‡Yi d‡j Zvckw³‡Z iƒcvš@wiZ n‡e| me‡k‡l ZvjwU hLb 
f‚wg‡Z cwZZ n‡e ZLb mg¯@ wefekw³ MwZkw³‡Z iƒcvš@wiZ 
n‡e Ges GKB mv‡_ ZvjwUi MwZkw³ Zvc I kã kw³‡Z 
iƒcvš@wiZ n‡e|  

j awi, w¯•ªswUi ms‡KvPb = x 
†`Iqv Av‡Q, †kl †eM, v = 20 ms1 
e¯‘i fi, m = 10 kg 
w¯•ªs aª“eK, k = 105 Jm2 

 Avgiv Rvwb, 12 mv2 = 
1
2 kx2 

 ev, mv2 = kx2 

 ev, x2 = 
mv2

k  

 ev, x = 
mv2

k  

 ev, x = 
10  (20)2

105  

  x = 0.2 m (Ans.) 

k †`Iqv Av‡Q, D”PZv, h = 30m 
AwfKl©R Z¡iY, g = 9.8 ms2 
e¯‘i fi, m = 10 kg 
cZ‡bi c–‡e© : 
Avgiv Rvwb, wefekw³, V1 = mgh 
 = 10  9.8  30 
 = 2940J 

Avevi, MwZkw³, T1 = 
1
2 mv2 GLv‡b, 

 = 
1
2  10  02  †kl‡eM, v = 0 

 = 0 fi, m = 10kg 
e¯‘i hvwš¿K kw³, F1 = V1 + T1 
 = 2940J + 0J 
 = 2940J 
msKzwPZ w¯•Ö‡qi Dci e¯‘wUi hvwš¿K kw³, 
E2 = w¯•Ös KZ…©K K…ZKvR + w¯’wZkw³ 

= 
1
2 kx2 = mgh 

= 
1
2  105  (0.2)2 + 10  9.8  0.1 

= 2009.8 J 
myZivs E1  E2 

GLv‡b, 
w¯•Ös aª“eK,  

k = 105 Jm2 

w¯•Ös‡qi ms‡KvPb,  
x = 0.2 m 

(ÔMÕ n‡Z cvB) 
msKzwPZ w¯•Ös Gi ˆ`N©̈ , 
h = 10 cm = 0.1 m 

 cZ‡bi c–‡e© e¯‘wUi hvwš¿K kw³ I msKzwPZ w¯•Ös‡qi 
Dci e¯‘wUi hvwš¿K kw³ mgvb n‡e bv|  

 cÖkœ  05  
 

3.5 cm 

1.6 cm 

2 cm 
 

wPÎ : wb‡iU †mvbvi evi 
 †mvbvi eviwUi evZv‡m IRb 1.96N Ges LuvwU †mvbvi NbZ¡ 

19300 kgm–3. 
K. c¨vm‡K‡ji m–ÎwU †jL| 1 
L. Uwi‡mwji cix¶vq cvi‡`i D”PZv 76 cm-G G‡m †_‡g 

hvqÑ e¨vL¨v Ki| 2 
M. eviwUi cvwb‡Z IRb KZ n‡e? 3 
N. †mvbvi eviwU weï× wK bvÑ MvwYwZK hyw³mn gZvgZ 

`vI| 4 
 [Aa¨vq-5 Gi Av‡jv‡K] 

5bs cÖ‡kœi DËi 

h GKwU Ave× cv‡Î Zij ev evqexq c`v‡_© evB‡i †_‡K Pvc 
†`Iqv n‡j †mB Pvc mgvbfv‡e mÂvwjZ n‡q cv‡Îi msjMœ Mv‡q 
j¤̂fv‡e KvR Ki‡e|  

i Uwi‡mwji cix¶vq GKwU GKgyL eÜ b‡ji †fZi cvi` f‡i, 
bjwU cvi` fiv cv‡Î D‡ëv K‡i ivLv nq| evZvm cv‡Îi cvi‡`i 
Dci Pvc †`q| †mB Pvc cv‡Îi mew`‡K mÂvwjZ n‡q b‡ji †Lvjv 
gy‡Li wb‡PI Pvc †`q| kyi“‡Z b‡ji cvi‡`i Pvc cv‡Îi cvi‡`i 
Rb¨ m„ó b‡ji gy‡L Pv‡ci †P‡q †ewk nIqvq cvi‡`i D”PZv 
Kg‡Z _v‡K| cvi‡`i D”PZv 76 cm Avm‡j cvi‡`i D”PZvRwbZ 
Pvc, cv‡Îi cvi‡`i Pv‡ci mgvb nIqvq cvo‡`i D”PZv 76 cm G 
G‡m †_‡g hvq| 

j †`Iqv Av‡Q, ev‡ii ˆ`N©̈ , a = 3.5 cm = 0.035 m 
 cȪ ’, b = 2 cm = 0.02 m 
 D”PZv, c = 1.6 cm = 0.016 m 
Avgiv Rvwb, AvqZb, v = abc 
 = 0.035  0.02  0.016 
 = 11.2  106 m3 
eviwUi cvwb‡Z IRb = evZv‡m IRb  
= W  vg 
= 1.96  (11.2  106  1000  9.8) 
= 1.85 N (Ans.) 

GLv‡b, v = 11.2  106 m3 
  = 1000 kgm3 
g = 9.8 
W = 1.96 N 

k ÔMÕ n‡Z AvqZb, v = 11.2  106 m3 
LvwU †mvbvi NbZ¡ = 19300 kgm3 

 †mvbvi eviwUi NbZ¡,  = 
m
v  

 = 
0.2

11.2  106 

 = 17857.14 kgm3 

GLv‡b, 

m = 
w
g = 

1.96
9.8  = 0.2 kg 

v = 11.2  106 m3 

†h‡nZz †mvbvi eviwUi NbZ¡ weï× †mvbvi Nb‡Z¡i †P‡q  
(19300  17857.14) = 1442.86 kgm3 Kg| ZvB ejv hvq, 
†mvbvi eviwU weï× wQj bv| 
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 cÖkœ  06  myikjvKv †_‡K m„ó k‡ãi evqy I cvwb‡Z †eM 
h_vµ‡g 343 ms–1 I 1493 ms–1 Ges Zi½‰`N©̈  1.5m I 6.51m. 
 [0C ZvcgvÎvq evqy‡Z k‡ãi †eM 330 ms–1] 

K. Zi‡½i we¯@vi Kv‡K e‡j? 1 
L. ev`yo KZ…©K m„ó kã ev`yo ïb‡jI gvbyl ïb‡Z cvq 

bv- e¨vL¨v Ki| 2 
M. evqyi ZvcgvÎv KZ wQj? 3 
N. Dfq †¶‡Î myikjvKvwU GKB wQj wK bvÑ MvwYwZKfv‡e 

e¨vL¨v Ki| 4 
 [Aa¨vq-7 Gi Av‡jv‡K] 

6bs cÖ‡kœi DËi 

h mvg¨ve¯’vb †_‡K †h‡Kv‡bv GKw`‡K Zi½w¯’Z †Kv‡bv KYvi 
me©vwaK miY‡K we¯@vi e‡j| 

i gvbyl kyaygvÎ 20 Hz †_‡K 20,000 Hz K¤•v‡¼i kãB kyb‡Z 
cv‡i| 20 Hz A‡c¶v Kg ev 20,000 Hz K¤•v¼ A‡c¶v †ewk 
K¤•v‡¼i kã gvbyl kyb‡Z cvq bv| ev ỳ‡oi ˆZwiK…Z kã AvjUªv 
mvDÛ| Gi K¤•v¼ cÖvq 100 KHz A_©vr, 20,000 Hz Gi †P‡q 
†ewk| ZvB ev ỳo KZ…©K m„ó kã ev ỳo kyb‡jI gvbyl kyb‡Z cvq bv| 

j Avgiv Rvwb, GLv‡b, T1 = 273k 
v2
v1

 = 
T2
T1

 v1 = 330 ms1 

ev, ( )v2
v1

2
 = 

T2
T1

 v2 = 343 ms1 

ev, T2 = 
v

2
2

v
2
1

  T1 T2 = ? 

ev, T2 = 
(343)2

(330)2  273 

ev, T2 = 294.93k 
 T2 = 21.93C (Ans.) 

k evqyi †¶‡Î, 
v = f1 

ev, f1 = 
v
 = 

343
1.5  

 = 228.67H 

GLv‡b, 
†eM, v = 343 ms1 

Zi½‰`N©̈ ,  = 1.5m 
K¤•v¼, f1 = ? 

Avevi, cvwbi †¶‡Î, 

f2 = 
v
 = 

1493
6.51  

 = 229.33 Hz 
 f1  f2 

GLv‡b, 
cvwbi †eM, v = 1493 ms1 

Zi½‰`N©̈ ,  = 6.51m 
K¤•v¼, f2 = ? 

myZivs, Dfq‡¶‡Î myikjvKvwU GKB wQj bv| 

 cÖkœ  07  
 
 
 
 
 
 

40 cm 

F O 
A 

B 
j¶¨e¯‘ 

 
wPÎ 

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

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

¯’vcb K‡i iwk¥wPÎ A¼b Ki Ges cÖwZwe‡¤̂i ˆ`‡N©̈ i 
Zzjbv Ki| 4 

 [Aa¨vq-8 Gi Av‡jv‡K] 
7bs cÖ‡kœi DËi 

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

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

j Avgiv Rvwb, 
1
v + 

1
u = 

1
f  

ev, 1u = 
1
f   

1
v 

ev, 1u = 
1
20 + 

1
60 

ev, 1u = 
3 + 1

60  

ev, 1u = 
4
60 

ev, u = 
60
4  

 u = 15 cm 

GLv‡b, 
cÖwZwe‡¤̂i `–iZ¡, v =  60 cm 
[Aev¯@e e‡j FYvÍK] 
eµZvi e¨vmva©, r = 40cm 

 †dvKvm –̀iZ¡, f = 
r
2 

 = 
40 cm

2  

 = 20 cm 
j¶¨e¯‘i –̀iZ¡, u = ? 

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

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

 
 
 
 
 
 

O F 
P 

B 

A Q 

R A 

B 

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

 
 
 
 
 
 

O F 
P B 

A Q 

R 
A 

B 

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

 cÖkœ  08  
 
 

12V 
 

R4 

D 

C A 
R1 

R2 

R3 

B 

 
 wP‡Î, R1 = 5, R2 = 6, R3 = 12, R4 = 1 

K. In‡gi m–ÎwU wee„Z Ki| 1 
L. `–‡i Zwor †cÖi‡Yi mgq †fv‡ëR cwieZ©b Kiv nq †Kb?2 
M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. R2 I R3 †iva‡Ki Zwor cÖev‡ni mgwó eZ©bxi R4 

†iva‡Ki Zwor cÖev‡ni mgvb wK bvÑ MvwYwZKfv‡e 
hvPvB Ki| 4 

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

h IÕ‡gi m–ÎwU n‡jv- ZvcgvÎv w¯’i _vK‡j †Kv‡bv cwievnxi 
ga¨ w`‡q †h Zwor cÖevn P‡j Zv H cwievnxi `yB cÖv‡š@i wefe 
cv_©‡K¨i mgvbycvwZK|  

i `–‡i Zwor †cÖi‡Yi mgq Zwor kw³i AcPq Kgv‡bvi Rb¨ 
†fv‡ëR cwieZ©b Kiv nq| GKwU Zwor cwievnxi wbw ©̀ó †iva _v‡K| 
Gi ga¨ w`‡q hw` †ewk Zwor cÖevn hvq Zvn‡j I2R m–Îvbymv‡i 
Zwor kw³i AcPq nq| hw` †fv‡ëR evov‡bv nq, Zvn‡j Zwor 
cÖev‡ni gvb K‡g hvq| d‡j Zwor kw³i AcPqI Kg nq| ZvB 
AcPq Kgv‡ZB †fv‡ëR cwieZ©b Kiv nq| 

j †`Iqv Av‡Q, R1 = 5 
 R2 = 6 
 R3 = 12 
 R4 = 1 
eZ©bx‡Z R2 I R3 mgvš@iv‡j hy³| R2 I R3 Gi Zzj¨‡iva Rp 

n‡j, 1
Rp

 = 
1
R2

 + 
1
R3

 

ev, 1
Rp

 = 
1
6 + 

1
12 

ev, 1
Rp

 = 
2 + 1

12  

ev, Rp = 
12
3  

 Rp = 4 
GLb, R1, Rp I R4 †kÖwY mgev‡m hy³| myZivs eZ©bxi Zzj¨‡iva Rs 
n‡j, Rs = R1 + Rp + R4 
 = 5 + 4 + 1 
 = 10 (Ans.) 

k GLv‡b, eZ©bxi Zzj¨‡iva R = 10 [M n‡Z cÖvß] 
eZ©bxi wefe cv_©K¨, V = 12V 

 eZ©bxi Zwor cÖevn, I = 
V
R = 

12
10 = 1.2A 

ÔMÕ n‡Z cvB, 
R2 I R3 Gi Zzj¨‡iva, Rp = 4 

 B I C we›`yi wefe, V = IRp 
 = 1.2  4 
 = 4.8V 

 R2 Gi Zwor cÖevn, I2 = 
V
R2

 = 
4.8
6  = 0.8A 

Ges R3 Gi Zwor cÖevn, I3 = 
V
R3

 = 
4.8
12 = 0.4A 

 R2 I R3 †iva‡Ki Zwor cÖev‡ni mgwó, I = I2 + I3 
 = 0.8A + 0.4A 
 = 1.2A 
GLb, C I D we›`yi wefe, V = IR4 
 = 1.2  1 
 = 1.2V 

 R4 †iva‡Ki Zwor cÖevn, I4 = 
V
R4

 = 
1.2
1  = 1.2A 

myZivs R2 I R3 †iva‡Ki Zwor cÖev‡ni mgwó eZ©bxi R4 †iva‡Ki 
Zwor cÖev‡ni mgvb| 
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gqgbwmsn †evW©Ñ 2023 
 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©m¤̂wjZ 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/wPý †`Iqv hv‡e bv| 
1. MwZkxj e¯‘i †¶‡Î jwä ej k–b¨ n‡j e¯‘ †Kvb Ae¯’vq _vK‡e? 
 E †eM Kg‡Z _vK‡e F †eM evo‡Z _vK‡e
 G mg‡e‡M _vK‡e H mgZ¡i‡Y Pj‡e
2. Z¡i‡Yi cwieZ©b nqÑ 
 i. gv‡bi cwieZ©b n‡j ii. w`‡Ki cwieZ©b n‡j 
 iii. gvb I w`K Df‡qi cwieZ©b n‡j 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
3. Ryj‡K wbDUb Øviv fvM Ki‡j Kx‡mi GKK cvIqv hv‡e? 
 E †e‡Mi F mi‡Yi G mg‡qi H Z¡i‡Yi
4. GKwU e¯‘i Dci 100N ej KZ mgqe¨vcx wµqv Ki‡j e¯‘wUi 

fi †e‡Mi cwieZ©b 10 kgms–1 n‡e? 
 E 0.1 †m‡KÛ F 1 †m‡KÛ G 10 †m‡KÛH 90 †m‡KÛ 
  

 




 †e
M 

(m
s

1 ) 
 

Y 

20 

X O  mgq t (sec)  

e¯‘i fi 500 kg 

15 

10 

5 E 

D C 
B A 

 
 DÏxc‡Ki Av‡jv‡K 5 I 6bs cÖ‡kœi DËi `vI : 
5. †jLwP‡Îi †Kvb As‡k MwZkw³ w¯’i _v‡K? 
 E OA I AB As‡k F AB I CD As‡k 
 G CD I DE As‡k H BC I DE As‡k
6. E we› ỳ‡Z e¯‘wUi MwZkw³ KZ? 
 E 12.5  103J F 6.25  103J 
 G 25  103J H 50  103J
7. w¯’i Ae¯’vb †_‡K coš@ e¯‘i f‚wg ¯•k© Kivi c–e© gyn–‡Z© mg¯@ kw³BÑ 
 E wefe kw³ F Zvc kw³ G kã kw³ H MwZ kw³
8. †jvnvi NbZ¡ KZ kgm–3? 
 E 13600 F 19300 G 2600 H 7800
9. e¯‘i NbZ¡ Kx Kx wel‡qi Dci wbf©i K‡i? 
 i. e¯‘i Dcv`vb  ii. e¯‘ ˆ`N©̈   iii. e¯‘i ZvcgvÎv 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
10. 200g f‡ii 250 cm3 AvqZ‡bi GKwU e¯‘‡K cvwb‡Z †Q‡o w`‡j Kx n‡e? 
 E e¯‘wU Wz‡e hv‡e F e¯‘wUi 80% Wz‡e _vK‡e 
 G e¯‘wU m¤•–Y© wbgw¾Z Ae¯’vq fvm‡eH e¯‘wUi 50% Wz‡e _vK‡e
11. k‡ãi ZxeªZv 16 MyY evov‡Z kã Zi‡½i we¯@vi KZMyY evov‡Z n‡e? 
 E 14 MyY F 1

16 MyY G 4 MyY H 16 MyY
12. hvwš¿K Zi‡½i †¶‡Î N‡UÑ 
 i. cÖwZmiY ii. we”QziY iii. DcwicvZb 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
13. k‡ãi †eM 340 ms–1 Ges Zi½‰`N©̈  250 cm n‡j, ch©vqKvj KZ? 
 E 1.36 †m. F 1.7  102 †m. 
 G 7.35  10–2 †m. H 7.35  10–3 †m.
14. wcQ‡bi Mvwoi WªvBfvi mvg‡bi Mvwoi MwZ Kg‡Q Zv †KvbwUi 

Av‡jv †`‡L eyS‡e? 
 E †eªK jvBU F Uvb© jvBU 
 G e¨vK jvBU H Mvwoi i“g jvBU

15.  
 
 
 
 
 

F 

A 

P 

16 
cm 

C 

80 cm 

B 

 
 DÏxc‡Ki e¯‘wUi †gi“ †_‡K cÖwZwe‡¤̂i –̀iZ¡ KZ? 
 E 80 cm F 40 cm G 20 cm H 16 cm
16. DËj `c©‡Y MwVZ we¤̂Ñ 
 i. memgq e¯‘i AvKv‡ii †P‡q †QvU nq 
 ii. memgq Aev¯@e I †mvRv nq 
 iii. memgq `c©‡Yi wcQ‡b MwVZ nq 
 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii 
 wb‡Pi wP‡Îi Av‡jv‡K 17 I 18bs cÖ‡kœi DËi `vI : 

 
 B A 

R1 = 4 

 

C 

R2 = 6 

R3 = 5 
D 

1.5 
V 

 
17. eZ©bxi Zwor cÖevngvÎv KZ? 
 E 0.1A F 10A G 22.5A H 225A
18. B we›`yi wefe KZ? 
 E 0.4V F 0.7V G 1.1V H 1.5V
19. 60W Gi GKwU evj¦ cÖwZw`b 1 NÈv K‡i 30 w`b R¦vjv‡j KZ 

we ỳ̈ r kw³ e¨q n‡e? 
 E 1.8 kWh F 30 kWh G 60 kWh H 1800 kWh
20. we ỳ̈ r cÖevn w`‡q Pz¤̂K ˆZwi K‡ib †Kvb weÁvbx? 
 E †fvëv F †Kjwfb G Ai‡÷W H d¨viv‡W
21. GKwU Ð̄vBW K¨vwjcv‡m©i fvwb©qvi †¯‹‡ji Zvc msL¨v 10| cÖavb 

†¯‹‡ji ¶z`ªZg GK fv‡Mi gvb 1 mm n‡j, fwb©qvi aª“eK KZ? 
 E 0.1 cm F 0.01 cm G 1 mm H 10 cm
22. v = u + at mgxKi‡Y at Gi gvÎv †KvbwU? 
 E LT–1 F LT G L H O 
 wb‡Pi Z‡_¨i Av‡jv‡K 23 I 24bs cÖ‡kœi DËi `vI : 

mgq (s) 0 5 10 15 20 25 30 
†eM (ms–1) 0 20 40 60 60 40 20 

 Q‡K GKwU Mvwoi mg‡qi mv‡_ †e‡Mi cwieZ©b †`Lv‡bv n‡q‡Q| 
23. MvwowUi mg‡e‡M AwZµvš@ –̀iZ¡ KZ? 
 E 50 wgUvi F 60 wgUvi G 120 wgUviH 300 wgUvi
24. MvwowUi †¶‡ÎÑ 
 i. cÖ_g 15 †m‡KÛ mgZ¡i‡Y P‡j ii. MwZKv‡ji Z¡iY I g›`b mgvb 
 iii. Z¡iY 6 ms–2 

 wb‡Pi †KvbwU mwVK? 
 E i I ii F i I iii G ii I iii H i, ii I iii
25. GKwU Mvwo 7 wgUvi e¨vmv‡a©i GKwU e„ËvKvi c‡_ 44 wgUvi Nyi‡Z 

10N ej cÖ‡qvM Kiv n‡j m¤•bœ Kv‡Ri cwigvY KZ? [ ] = 
22
7  

 E 0 Ryj F 4.4 Ryj G 10 Ryj  H 70 Ryj

 Lvwj NiMy‡jv‡Z †cbwmj w`‡q DËiMy‡jv †jL| 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©Ñ 2023 
 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| wiqv` Zvi †Kbv †¯‹j w`‡q †cbwm‡ji ˆ`N©̈  †g‡c ejj Zvi 
ˆ`N©̈  12.37 cm. Zvi eÜz ïi“ ejj GUv mwVK bvI n‡Z 
cv‡i| wiqv` ejj †h, K‡qKevi Zv †g‡c GKB dj †c‡qwQ| 
wk¶‡Ki Kv‡Q †M‡j wk¶K Zv‡`i 0.005 cm fvwb©qvi 
aª“eKwewkó fvwb©qvi †¯‹j e¨envi Ki‡Z ej‡jb| wiqv` 
fvwb©qvi †¯‹‡ji mvnv‡h¨ mwVK ˆ`N©̈  cwigvc Kij| 
K. †gŠwjK ivwk Kv‡K e‡j? 1 
L. ¶gZv GKwU jä ivwkÑ e¨vL¨v Ki| 2 
M. e¨eüZ fvwb©qvi †¯‹‡ji KZ fvM cÖavb †¯‹‡ji KZ 

fv‡Mi mgvb wbY©q Ki| 3 
N. wiqv‡`i cÖ_g ˆ`N©̈  cwigvc mwVK cwigv‡ci mv‡_ 

m½wZc–Y© wQj wK bv? MvwYwZK hyw³ mnKv‡i e¨vL¨v Ki| 4 
2| GKwU MwZkxj Mvwoi MwZKv‡j wfbœ wfbœ mg‡qi Rb¨ †e‡Mi 

gvb wb‡Pi Q‡K †`Iqv n‡jv : 
†eM (ms–1) 0 10 20 30 40 50 60 

mgq (s) 0 4 8 12 16 20 24 

K. ch©vqe„Ë MwZ Kv‡K e‡j? 1 
L. e¯‘i IRb c„w_exi wewfbœ ¯’v‡b wewfbœ nq †Kb? e¨vL¨v Ki| 2 
M. 16 Zg †m‡K‡Û MvwowUi AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. cÖ̀ Ë Z‡_¨i Av‡jv‡K †jLwPÎ A¼b Ki Ges Gi Xvj 

(slope) wbY©q Ki| 4 
3| 3.92N IR‡bi GKwU †Ljbv Mvwoi Dci ej cÖ‡qvM Kivq GwU 

Nl©Yhy³ †g‡S‡Z 0.5 ms–2 Z¡i‡Y Pj‡Z ïi“ K‡i| Nl©Y ej 0.5N| 

K. ej Kv‡K e‡j? 1 
L. c„w_exi †K‡›`ª e¯‘i IRb k–b¨ †Kb? eywS‡q †jL| 2 
M. Mvwoi Dci cÖhy³ e‡ji gvb wbY©q Ki| 3 
N. Nl©Yhy³ I Nl©Ywenxb Ae¯’vq †g‡S‡Z Z¡i‡Yi Kx 

cwieZ©b n‡e? MvwYwZKfv‡e g–j¨vqb Ki| 4 
4|  

 

C 

B 
60M 

A 

AB = 
1
4 AC 

 
 wP‡Îi e¯‘wU‡K A Ae¯’vb †_‡K gy³fv‡e †Q‡o †`Iqv 

n‡jv| e¯‘i fi m = 5kg 
K. wefe kw³ Kv‡K e‡j? 1 
L. wbDwK¬qvi kw³‡K Abevqb‡hvM¨ kw³ ejv nq †Kb? 2 
M. f‚wg †_‡K A we›`y‡Z e¯‘wU DVv‡Z hw`  2 wgwbU mgq 

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

n‡qwQj wK bv MvwYwZKfv‡e g–j¨vqb Ki| 4 

5|  
 10 kg 

r1 = 20 cm A2 = 2.5m2 A1 = 0.5m2 

 
K. Zi‡ji AvcvZ cÖmviY Kv‡K e‡j? 1 
L. †Kv‡bv ¯’v‡b D”PZvi m‡½ evqygÊjxq Pv‡ci cwieZ©b N‡U †Kb? 2 
M. †QvU wc÷‡bi Dci 10 kg fi Pvcv‡j eo wc÷‡bi Dci 

Kx cwigvY EaŸ©gyLx ej Abyf‚Z n‡e? 3 
N. †QvU wc÷‡b cÖhy³ e‡ji d‡j hw` H wc÷‡bi miY  

6 cm nq Z‡e Dfq wc÷‡b kw³ msiw¶Z n‡e wK? 
MvwYwZKfv‡e hvPvB Ki| 4 

6|  
 
 
 
 
 
 

C F 

O 

P 
A 

 
K. cÖwZwe¤̂ Kv‡K e‡j? 1 
L. AeZj `c©Y GKwU Awfmvix `c©Y †Kb? e¨vL¨v Ki| 2 
M. cÖ̀ Ë j¶¨e¯‘i we¤̂ iwk¥wP‡Îi mvnv‡h¨ eY©bv Ki| 3 
N. DÏxc‡Ki `c©YwU n‡Z Aev¯@e we¤̂ cvIqv m¤¢e wK 

bv? iwk¥wP‡Îi mvnv‡h¨ we‡kÐlY Ki| 4 
7| UzUzj GKwU cvnvo †_‡K 17m –̀‡i ùvwo‡q †Rv‡i kã K‡iI †Kv‡bv 

cÖwZaŸwb ïb‡Z †cj bv| †m AviI wKQzUv wcQ‡b m‡i G‡m cybivq 
kã K‡i Ges cÖwZaŸwb ïb‡Z cvq| H w`b H ¯’v‡b k‡ãi †eM 
wQj 350 ms–1 Ges k‡ãi K¤•v¼ wQj 1400 Hz. 
K. cÖwZaŸwb Kv‡K e‡j? 1 
L. †Q‡j‡`i Zzjbvq †g‡q‡`i KÉ¯̂i Zx¶¥  nIqvi KviY 

e¨vL¨v Ki| 2 
M. D³ k‡ãi Zi½‰`N©̈  wbY©q Ki| 3 
N. 1g Ae¯’v‡b UzUz‡ji c‡¶ cÖwZaŸwb bv †kvbvi KviY 

MvwYwZK we‡kÐl‡Yi gva¨g e¨vL¨v Ki| 4 
8|  

 
 

V = 12V 

 R1 = 15 

+  I 
 V 

I 

 R2 = 15 

 R3 = 25 

A B 

 
 K. Zwo”PvjK kw³ Kv‡K e‡j? 1 
L. †iv‡ai n«vm-e„w×‡Z we`ÿ rcÖevn cwiewZ©Z nq †Kb? 2 
M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. eZ©bxi †ivaMy‡jv †kÖwY‡Z mshy³ Ki‡j Zwor cÖev‡ni 

gvb eZ©bxi Zwor cÖev‡ni gv‡bi mv‡_ Kxiƒc cwieZ©b 
n‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 
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DËigvjv 
eûwbe©vPwb Afx¶v 

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

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

m„Rbkxj 
 cÖkœ  01  wiqv` Zvi †Kbv †¯‹j w`‡q †cbwm‡ji ˆ`N©̈  †g‡c 
ejj Zvi ˆ`N©̈  12.37 cm. Zvi eÜz ïi“ ejj GUv mwVK bvI n‡Z 
cv‡i| wiqv` ejj †h, K‡qKevi Zv †g‡c GKB dj †c‡qwQ| 
wk¶‡Ki Kv‡Q †M‡j wk¶K Zv‡`i 0.005 cm fvwb©qvi aª“eKwewkó 
fvwb©qvi †¯‹j e¨envi Ki‡Z ej‡jb| wiqv` fvwb©qvi †¯‹‡ji 
mvnv‡h¨ mwVK ˆ`N©̈  cwigvc Kij| 

K. †gŠwjK ivwk Kv‡K e‡j? 1 
L. ¶gZv GKwU jä ivwkÑ e¨vL¨v Ki| 2 
M. e¨eüZ fvwb©qvi †¯‹‡ji KZ fvM cÖavb †¯‹‡ji KZ 

fv‡Mi mgvb wbY©q Ki| 3 
N. wiqv‡`i cÖ_g ˆ`N©̈  cwigvc mwVK cwigv‡ci mv‡_ 

m½wZc–Y© wQj wK bv? MvwYwZK hyw³mnKv‡i e¨vL¨v 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 †h mKj ivwk †gŠwjK ivwki Dci wbf©i K‡i ev †gŠwjK ivwk 
†_‡K jvf Kiv hvq Zv‡`i‡K jä ivwk e‡j| ¶gZv GKwU jä 
ivwk KviY GwU †gŠwjK ivwk †_‡K cvIqv hvq| 

¶gZv = 
KvR
mgq = 

ej  miY
mgq   

 = 
(fi  Z¡iY)  miY

mgq  [ ej = fi  Z¡iY] 

 = 
fi  

†eM
mgq  miY

 mgq  [ Z¡iY = 
†eM
mgq ] 

 = 
fi  

miY
(mgq)2  miY

 mgq  [ †eM = 
miY
mgq ] 

 = 
fi  (miY)2

 (mgq)3    

Avevi, 
f‡ii GKK  (mi‡Yi GKK)2

(mg‡qi GKK)3   

 = 
wK‡jvMÖvg  (wgUvi)2

(†m‡KÛ)3   

wK‡jvMÖvg, wgUvi I †m‡K‡Ûi Dci wbf©i K‡i A_©vr wK‡jvMÖvg 
wgUvi Ges †m‡KÛ †gŠwjK GKKmg–n †_‡K ¶gZv jvf Kiv hvq| 
GKvi‡Y ¶gZv GKwU jä ivwk| 

j DÏxcK n‡Z cvB,  
cÖavb †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈ , s = 1 mm 
fvwb©qvi aª“eK, VC = 0.005 cm = 0.05 mm 
Avgiv Rvwb,  

fvwb©qvi aª“eK = 
cÖavb †¯‹‡ji ¶z`ªZg 1 fv‡Mi ˆ`N©̈  (s)

fvwb©qv‡ii fvM msL¨v (n)   

ev, VC = 
s
n  

ev, n = 
s

VC  

 = 
1 mm

0.05 mm = 20 

AZGe fvwb©qvi †¯‹‡ji N‡ii msL¨v 20| 
fvwb©qvi †¯‹‡ji 20 fvM cÖavb †¯‹‡ji ¶z`ªZg 19 fv‡Mi mgvb|  

k evRv‡i †hme †¯‹j wKb‡Z cvIqv hvq †mMy‡jv n‡jv mvaviY 
wgUvi †¯‹j| mvaviY wgUvi †¯‹‡j me©wbæ 1 wgwjwgUvi ev 0.1 
†mw›UwgUvi ch©š@ ˆ`N©̈  gvcv hvq, wKš‘ wgwjwgUv‡ii fMœvsk, †hgb 
0.2 wgwjwgUvi, 0.7 wgwjwgUvi BZ¨vw` mwVKfv‡e gvcv hvq bv| G 
ˆ`N©̈  gvc5†Z n‡j cÖ‡qvRb nq fvwb©qvi †¯‹j| wiqv` Zvi †Kbv 
mvaviY †¯‹j w`‡q †cwÝ‡ji ˆ`N©̈  †g‡c ejj 12.37 cm hv 123.7 
mm Gi mgvb| †h‡nZz mvaviY †¯‹j w`‡q wiqv` 123 mm gvc‡Z 
cvi‡e wKš‘ 0.7 mm mwVKfv‡e cwigvc Ki‡Z cvi‡e bv, ZvB 
wiqv‡`i cvIqv †cwÝ‡ji ˆ`N©̈  mwVK bq| 
c‡i †m wk¶‡Ki †`Iqv 0.005 cm fvwb©qvi aª“eK wewkó fvwb©qvi 
†¯‹j e¨envi K‡i| fvwb©qvi †¯‹‡ji mvnv‡h¨ cwigvc Kivi †¶‡Î 
wiqv` fvwb©qvi mgcvZ‡bi gvb e¨envi K‡i fvwb©qvi cv‡Vi gvb 
†ei K‡i Ges Zvi †Kbv †¯‹j Øviv wbY©xZ wgwjwgUvi GK‡K 
cvIqv c–Y©gv‡ci mv‡_ fvwb©qvi cv‡Vi gvb †hvM K‡i wbLyuZfv‡e 
†cbwm‡ji ˆ`N©̈  gv‡c| 
myZivs, †cbwm‡ji ˆ`N©̈  = cÖavb †¯‹j cvV + fvwb©qvi mgcvZb  
fvwb©qvi aª“eK| G‡¶‡Î wbKzuZfv‡e ev m–¶¥fv‡e ˆ`N©̈  gvc‡Z 
cvivi KviY n‡jv fwb©qvi †¯‹jwUi fvwb©qvi aª“eK 0.005 cm, hv 
Øviv eySvq †¯‹jwU w`‡q †Kv‡bv wKQyi ˆ`N©̈  0.005 cm ev 0.05 mm 
ch©š@ m–¶¥fv‡e gvcv hvq| †m‡nZz cÖ_gevi †m wgwjwgUv‡ii 
fMœvsk gvc‡Z cv‡iwb, ZvB cÖ_g ˆ`N©̈  cwigvc mwVK cwigv‡ci 
mv‡_ m½wZc–Y© wQj bv| 
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 cÖkœ  02  GKwU MwZkxj Mvwoi MwZKv‡j wfbœ wfbœ mg‡qi Rb¨ 
†e‡Mi gvb wb‡Pi Q‡K †`Iqv n‡jv : 

†eM (ms–1) 0 10 20 30 40 50 60 

mgq (s) 0 4 8 12 16 20 24 

K. ch©vqe„Ë MwZ Kv‡K e‡j? 1 
L. e¯‘i IRb c„w_exi wewfbœ ¯’v‡b wewfbœ nq †Kb? e¨vL¨v 

Ki| 2 
M. 16 Zg †m‡K‡Û MvwowUi AwZµvš@ –̀iZ¡ wbY©q Ki| 3 
N. cÖ̀ Ë Z‡_¨i Av‡jv‡K †jLwPÎ A¼b Ki Ges Gi Xvj 

(slope) wbY©q Ki| 4 
 [Aa¨vq-2 Gi Av‡jv‡K] 

2bs cÖ‡kœi DËi 

h †Kv‡bv MwZkxj e¯‘i MwZ hw` Ggb nq †h Zv MwZc‡_i 
†Kv‡bv we›`y‡K wbw ©̀ó mgq cici GKB w`K †_‡K AwZµg K‡i 
Z‡e †mB e¯‘i MwZ‡K ch©vqe„Ë MwZ e‡j| 

i c„w_exi wewfbœ ¯’v‡b AwfKl©R Z¡i‡Yi gvb wewfbœ e‡j e¯‘i 
IRb c„w_exi wewfbœ ¯’v‡b wewfbœ nq| †h‡nZz c„w_ex m¤•–Y© 
†MvjvKvi bq, †gi“ AÂ‡j GKUzLvwb Pvcv ZvB c„w_exi e¨vmva© (R)  
aª“eK bq| †gi“ AÂ‡j c„w_exi e¨vmva© (R) me‡P‡q Kg e‡j 
†mLv‡b g Gi gvb me‡P‡q †ewk| d‡j †mLv‡b e¯‘i IRb †ewk| 
Avevi, welye AÂ‡j R Gi gvb me‡P‡q †ewk e‡j g Gi gvb 
me‡P‡q Kg| Gi Kvi‡Y welye AÂ‡j e¯‘i IRb me‡P‡q Kg| 
ZvQvov f‚c„ô †_‡K D”PZvi ZviZg¨ I AvwýK MwZi d‡jI g Gi 
gv‡bi ZviZg¨ nIqvi Kvi‡Y e¯‘i IR‡bi ZviZg¨ nq| 

j †`Iqv Av‡Q, 
Avw`‡eM, u = 0 ms1 
†kl‡eM, v = 40 ms1 
mgq, t = 16 s 

Avgiv Rvwb, Z¡iY, a = 
v  u

t  

 = 
40  0

16  

 = 2.5 ms2 
 16 †m‡K‡Û ỳiZ¡,  

s16 = ut + 
1
2at2 

 = 0 16 + 
1
2  2.5  (16)2 

 = 320 m 

GLv‡b,  
mgq, t = 16 s 

Avevi, 15 †m‡KÛ –̀iZ¡ 

s15 = ut + 
1
2at2 

 = 0  16 + 
1
2  2.5  (15)2 

 = 281.25 m 

GLv‡b,  
mgq, t = 15 s 

 16Zg †m‡K‡Û MvwowUi AwZµvš@ –̀iZ¡,  
s = s16  s15 = 320m  281.25m 
   = 38.75 m (Ans.)  

k DÏxc‡K cÖ̀ Ë Z‡_¨i Av‡jv‡K wb‡P †eM Ñ mgq †jLwPÎ 
A¼b Kiv n‡jvÑ 

 A 
60

50

40

30

20

10

4       8     12     16     20     24
t(s) 

(ms–1) 

O 
M 

P 

 
mgq (t) †K fzR Ges †eM () †KvwU a‡i Aw¼Z †jLwPÎ  GKwU   
g–jwe› ỳMvgx mij‡iLv OA| OA †iLvi Dci †h‡Kv‡bv GKwU we›`y 
P wb‡q, P †_‡K t A‡¶i Dci PM j¤̂ Uvbv n‡jv| 
GB †jLwP‡Îi Xvj = tan  

 = 
j¤̂
f‚wg  

 = 
PM
OM 

 = 
40 ms–1

16s  = 2.5 ms–2 

†eM ebvg mgq †jLwP‡Îi Xvj Øviv mswkÐó e¯‘i Z¡iY eySvq| 
AZGe, cÖ̀ Ë Z‡_¨i Av‡jv‡K Aw¼Z †jLwP‡Îi Xvj 2.5 ms–2| 

 cÖkœ  03  3.92N IR‡bi GKwU †Ljbv Mvwoi Dci ej cÖ‡qvM 
Kivq GwU Nl©Yhy³ †g‡S‡Z 0.5 ms–2 Z¡i‡Y Pj‡Z ïi“ K‡i| Nl©Y 
ej 0.5N| 

K. ej Kv‡K e‡j? 1 
L. c„w_exi †K‡›`ª e¯‘i IRb k–b¨ †Kb? eywS‡q †jL| 2 
M. Mvwoi Dci cÖhy³ e‡ji gvb wbY©q Ki| 3 
N. Nl©Yhy³ I Nl©Ywenxb Ae¯’vq †g‡S‡Z Z¡i‡Yi Kx 

cwieZ©b n‡e? MvwYwZKfv‡e g–j¨vqb Ki| 4 
 [Aa¨vq-3 Gi Av‡jv‡K] 

3bs cÖ‡kœi DËi 

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

i wfbœ f‡ii ỳwU e¯‘ wb‡q e¯‘Øq‡K w¯’i Ae¯’v †_‡K 
MwZkxj Ki‡Z PvB‡j fvix e¯‘i †¶‡Î †ewk cÖ‡Póvi `iKvi 
n‡e| GKBfv‡e e¯‘Øq hw` MwZkxj _v‡K Z‡e Zv‡`i‡K 
_vgv‡bvi †¶‡Î fvix e¯‘i †¶‡Î †ewk cÖ‡Póv Ki‡Z n‡e| A_©vr 
hvi fi †ewk Zvi RoZvI †ewk| GRb¨B ejv nq fi n‡jv 
RoZvi cwigvcK| 
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j Avgiv Rvwb, 
Mvwoi fi m n‡j Avgiv Rvwb, 
W = mg  

ev, m = 
W
g  = 

3.92
9.8  = 0.4 kg 

Avevi, F  Fk = ma 

ev, F = ma + FK 

 = 0.4  0.5 + 0.5  
 = 0.7 N (Ans.) 

†`Iqv Av‡Q,  

Nl©Y ej, Fk = 0.5 N 

Mvwoi IRb, W = 3.92 N 

Mvwoi Z¡iY, a = 0.5 ms2 

AwfKl©R Z¡iY, g = 9.8 ms2 

Mvwoi Dci cÖhy³ ej,  
F = ?  
 
 

k awi, 
Nl©Ywenxb Ae¯’vq Z¡iY = g 

Nl©Ywenxb Ae¯’vq, F = ma 

ev, a = 
F
m = 

0.7
0.2 = 3.5 ms–2 

 Nl©Yhy³ I Nl©Ywenxb Ae¯’vq 
†g‡S‡Z Z¡i‡Yi cwieZ©b, 
 = (3.5 – 0.5) = 3 ms–2 

ÔMÕ Ask n‡Z cvB, 
Mvwoi fi, m = 0.4 kg 

Mvwoi Dci cÖhy³ ej,  
F = 0.7N 

Nl©b ej, Fk = 0.5N 

awi, 
Nl©Yhy³ Ae¯’vq Z¡iY, 

a = 0.5 ms–2 

AZGe, Nl©Ywenxb Ae¯’vq †g‡S‡Z Mvwoi Z¡iY 3 ms–3 e„w× 
cv‡e| 

 cÖkœ  04  
 

C 

B 
60M 

A 

AB = 
1
4 AC 

 
 wP‡Îi e¯‘wU‡K A Ae¯’vb †_‡K gy³fv‡e †Q‡o †`Iqv 

n‡jv| e¯‘i fi m = 5kg 

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

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

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

4bs cÖ‡kœi DËi 

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

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

j Avgiv Rvwb, 

P = 
mgh

t   

   = 
5  9.8  60

120   

 P = 24.5W (Ans.) 
 

GLv‡b,  
D”PZv, h = 60 m  
e¯‘i fi, m = 5 kg 
mgq, t = 2 min = (2  60)s  
 = 120s 
AwfKl©R Z¡iY, g = 9.8 ms2 

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

2 = u2 + 2g  AB 
 = 0 + 2  9.8  15 
 = 294 m2s2 
MwZkw³,  

TB  = 
1
2 m2 VB

2 

  = 
1
2  5  294 

  = 735 J 

GLv‡b,  

AB = 
1
4 AC = 

60
4  = 15 m 

 D”PZv, h = BC = AC  AB 
 = 60  15 
 = 45 m 
AwfKl©R Z¡iY, g = 9.8 ms2 
e¯‘i fi, m = 5 kg 
†eM, u = 0 ms1 
 

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

C we›`yi †¶‡Î : 
wefe kw³, VC = mgh 
 = 5  9.8  0 
 = 0J  

GLv‡b,  
D”PZv, h = 0m 
fi, m = 5 kg 
AwfKl©R Z¡iY, g = 9.8ms2 

 

C we›`y‡Z e¯‘i †eM,  
    vc

2 = u2 + 2g  AC 
ev, vc

2 = 02 + 2  9.8  60 
 vc

2 = 1176 m2s2  

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

 MwZkw³, TC = 
1
2 mvc

2 

 = 
1
2  5  1176 

 = 2940 J 
 C we› ỳ‡Z †gvU kw³, EC = VC + TC 
 = 0 + 2940 J 
 = 2940 J 
 EA = EC A_©vr| A_©vr B Ges C we›`y‡Z kw³‡Z msi¶YkxjZv 
bxwZ Abym„Z n‡qwQj| 
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 cÖkœ  05  
 10 kg 

r1 = 20 cm A2 = 2.5m2 A1 = 0.5m2 

 
K. Zi‡ji AvcvZ cÖmviY Kv‡K e‡j? 1 
L. †Kv‡bv ¯’v‡b D”PZvi m‡½ evqygÊjxq Pv‡ci cwieZ©b 

N‡U †Kb? 2 
M. †QvU wc÷‡bi Dci 10 kg fi Pvcv‡j eo wc÷‡bi Dci 

Kx cwigvY EaŸ©gyLx ej Abyf‚Z n‡e? 3 
N. †QvU wc÷‡b cÖhy³ e‡ji d‡j hw` H wc÷‡bi miY 6 

cm nq Z‡e Dfq wc÷‡b kw³ msiw¶Z n‡e wK? 
MvwYwZKfv‡e hvPvB Ki| 4 

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

h Zij‡K cv‡Î †i‡L DËß Kivi mgq cv‡Îi cÖmviY we‡ePbvq 
bv G‡b Zi‡ji †h cÖmviY cvIqv hvq Zv‡K Zi‡ji AvcvZ cÖmviY 
e‡j| 

i evqy GKwU cÖevnx c`v_©| myZivs evqygÊjxq Pvc wbf©i K‡i 
evqygÊ‡ji D”PZv I evqyi Nb‡Z¡i Ici| mgỳ ª mgZj †_‡K hZ 
Ic‡i IVv hvq, evqy ¯@‡¤¢i IRb I NbZ¡ ZZ n«vm cvq| GRb¨ 
D”PZv e„w×i mv‡_ mv‡_ evqygÊjxq Pvc K‡g A_©vr f‚-c„ô †_‡K 
hZ Dc‡i DVv hvq evqyi Pvc ZZ Kg‡Z _v‡K| 

j DÏxcK n‡Z cvB, 
†QvU wc÷‡bi Ici cÖhy³ fi, m1 = 10 kg 
†QvU wc÷‡bi †¶Îdj, A1 = 0.5 m2 

eo wc÷‡bi †¶Îdj, A2 = 2.5 m2 

AwfKl©R Z¡iY, g = 9.8 ms2 

†QvU wc÷‡bi cÖhy³ ej, F1 = m1g 
 = 10  9.8 
 = 98 N 
eo wc÷‡bi Abyf‚Z EaŸ©gyLx ej, F2 = ? 

Avgiv Rvwb, F1
F2

 = 
A1
A2

 

ev, F2 = 
A2
A1

  F1 

 = 
2.5
0.5  98 

 = 490 N 
myZivs eo wc÷‡bi Ici 490 N EaŸ©gyLx ej Abyf‚Z n‡e| 

k GLv‡b, †QvU wc÷‡bi cÖhy³ ej, F1 = 10  9.8 = 98N 

†QvU wc÷‡bi miY, x1 = 6cm = 0.06 m 
eo wc÷‡bi cÖvß ej, F2 = 490 N [M n‡Z] 
awi, eo wc÷‡bi miY = x2 

Avgiv Rvwb, 
F1x1 = F2x2 

ev, x2 = 
F1
F2

  x1 

 = 
98

490  0.06 

 = 0.012 m 

 †QvU wc÷‡bi e¨wqZ kw³,  
E1  = F1x1 
 = 98  0.06 
 = 5.88 J 

Avevi, eo wc÷‡bi cÖvß kw³,  
E2 = F2 x2 
 = 490  0.012 
 = 5.88J 
 E1 = E2 
†h‡nZz †QvU wc÷b I eo wc÷‡bi kw³ mgvb| ZvB Dfq wc÷‡b 
kw³ msiw¶Z n‡e|  

 cÖkœ  06  
 
 
 
 
 
 

C F 

O 

P 
A 

 
K. cÖwZwe¤̂ Kv‡K e‡j? 1 
L. AeZj `c©Y GKwU Awfmvix `c©Y †Kb? e¨vL¨v Ki| 2 
M. cÖ̀ Ë j¶¨e¯‘i we¤̂ iwk¥wP‡Îi mvnv‡h¨ eY©bv Ki| 3 
N. DÏxc‡Ki `c©YwU n‡Z Aev¯@e we¤̂ cvIqv m¤¢e wK 

bv? iwk¥wP‡Îi mvnv‡h¨ we‡kÐlY Ki| 4 
 [Aa¨vq-8 Gi Av‡jv‡K] 

6bs 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 GKwU Kv‡Pi duvcv †Mvj‡Ki LvwbKUv Ask †K‡U wb‡q hw` Gi 
ùxZ ev DËj c„‡ô cÖ‡jc jvMv‡bvi d‡j hw` Gi AeZj c„‡ô 
Av‡jvi wbqwgZ cÖwZdjb N‡U Z‡e Zv‡K AeZj `c©Y ejv nq| 
AvK…wZMZ Kvi‡YB cÖavb A‡¶i mgvš@ivj GKMy”Q Av‡jvKiwk¥ 
AeZj `c©‡Y cÖwZdj‡bi ci Awfmvix My‡”Q cwiYZ nq| ZvB 
AeZj `c©Y GKwU Awfmvix `c©Y| 
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j DÏxc‡Ki `c©YwU‡Z OA j¶¨e¯‘ cÖavb †dvKvm I eµZvi 
†K‡›`ªi gv‡S Aew¯’Z| G‡¶‡Î j¶¨e¯‘‡Z m„ó cÖwZwe‡¤̂i 
iwk¥wPÎ wb‡P A¼‡bi gva¨‡g e¨vL¨v Kiv n‡jvÑ 
 

O 

A 
C 

M 

M 

P 
A F 

O 

 
j¶¨e¯‘i O we› ỳ †_‡K AeZj `c©‡Y AvcwZZ iwk¥ ỳwU 
cÖwZdj‡bi ci O we› ỳ‡Z †Q` K‡i| AZGe, O we› ỳwU O Gi 
ev¯@e cÖwZwe¤̂| Avevi cÖavb A‡¶i Dci ¯’vwcZ A we›`y †_‡K 
AvcwZZ iwk¥ eµZvi †K› ª̀ w`‡q `c©‡Y AvcZ‡bi ci cÖwZdwjZ 
n‡q GKB c‡_ wd‡i Av‡m| O †_‡K cÖavb A‡¶i Dci Aw¼Z 
OA j¤̂B OA Gi cÖwZwe¤̂|  
wPÎ n‡Z †`Lv hvq, cÖwZwe‡¤̂i cÖK…wZ ev¯@e Ges D‡ëv| 
A_©vr cÖ̀ Ë j¶¨e¯‘i cÖwZwe‡¤̂i AvK…wZ n‡e weewa©Z Ges 
Ae¯’vb n‡e eµZvi †K›`ª I Amx‡gi gv‡S|  

k DÏxc‡Ki j¶¨e¯‘‡K cÖavb †dvKvm Ges †gi“i g‡a¨ ivLv 
n‡j m„ó cÖwZwe‡¤̂i Ae¯’vb, cÖK…wZ I AvK…wZ iwk¥wP‡Îi mvnv‡h¨ 
we‡kÐlY Kiv n‡jvÑ 

 

Y 

X 

F O Y 

X 

P 

M 

M 

 
O †_‡K cÖavb A‡¶i mgvš@ivj GKwU Av‡jvKiwk¥ cÖwZdj‡bi 
ci cÖavb †dvKvm F w`‡q hvq Ges O †_‡K eµZvi e¨vmva© eivei 
Aci GKwU Av‡jvKiwk¥ `c©‡Y j¤̂fv‡e AvcwZZ n‡q GKB c‡_ 
cÖwZdwjZ nq| G iwk¥ ỳwU‡K †cQ‡b ewa©Z Ki‡j Giv O we›`y 
†_‡K Avm‡Q e‡j g‡b nq| A_©vr O n‡e O we› ỳi Aev¯@e 

cÖwZwe¤̂| myZivs O †_‡K cÖavb A‡¶i Dci Aw¼Z j¤̂ OA n‡e 
OA j¶¨e¯‘i Aev¯@e cÖwZwe¤̂| 
wPÎvbyhvqx †`Lv hvq,  
cÖwZwe‡¤̂i Ae¯’vb : `c©‡bi wcQ‡b| A_©vr OA j¶¨e¯‘ `c‡Y©i 
†h cv‡k Aew¯’Z Zvi wecixZ cv‡k| 
cÖK…wZ : Aev¯@e I †mvRv| 
AvK…wZ : weewa©Z| 

 cÖkœ  07  UzUzj GKwU cvnvo †_‡K 17m `–‡i `uvwo‡q †Rv‡i kã 
K‡iI †Kv‡bv cÖwZaŸwb ïb‡Z †cj bv| †m AviI wKQzUv wcQ‡b m‡i 
G‡m cybivq kã K‡i Ges cÖwZaŸwb ïb‡Z cvq| H w`b H ¯’v‡b 
k‡ãi †eM wQj 350 ms–1 Ges k‡ãi K¤•v¼ wQj 1400 Hz. 

K. cÖwZaŸwb Kv‡K e‡j? 1 
L. †Q‡j‡`i Zzjbvq †g‡q‡`i KÉ¯̂i Zx¶¥  nIqvi KviY 

e¨vL¨v Ki| 2 
M. D³ k‡ãi Zi½‰`N©̈  wbY©q Ki| 3 
N. 1g Ae¯’v‡b UzUz‡ji c‡¶ cÖwZaŸwb bv †kvbvi KviY 

MvwYwZK we‡kÐl‡Yi gva¨‡g e¨vL¨v Ki| 4 
 [Aa¨vq-7 Gi Av‡jv‡K] 

7bs 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 gvby‡li Mjvi AvIqv‡Ri myi wPKb n‡e bvwK †gvUv n‡e Zv 
†fvKvj K‡W©i Dci wbf©i K‡i| †fvKvj KW© †gvUv n‡j Gi 
K¤•v¼ K‡g hvq, d‡j k‡ãi Zx¶œZvI K‡g hvq| †g‡q‡`i 
KÉ¯^i Zx¶œ nIqvi KviY Zv‡`i †fvKvj KW© cvZjv A_©vr Gi 
K¤•v¼ †ewk| 

j Avgiv Rvwb,  
     v = t  

ev,  = vt  

ev,  = 350
1400 

  = 0.25 m 

DÏxcK n‡Z cvB,  
k‡ãi †eM, v = 350 ms1 

K¤•v½K, t = 1400 Hz 
Zi½‰`N©̈ ,  = ? 

myZivs, D³ k‡ãi Zi½‰`N©̈  0.25 m| (Ans.) 

k DÏxcK n‡Z, UzUzj I cvnv‡oi –̀iZ¡, d = 17m 

GLb 1g Ae¯’v‡b `uvwo‡q _vKv UzUz‡ji c‡¶ cÖwZaŸwb †kvbv 
m¤¢e n‡e hw` g–j kã I cÖwZaŸwb †kvbvi mgq e¨eavb Kgc‡¶ 
0.1s nq| 
GLv‡b, k‡ãi †eM, v = 350 ms1 

Avgiv Rvwb, 2d = v  t 

ev, t = 
2d
v  

ev, t = 
2  17

350  

 t = 0.097 s 
GLv‡b, t  0.1 s 

†h‡nZz cÖwZaŸwb kã 0.1 s mg‡qi Av‡MB UzUz‡ji Kv‡Q wd‡i Av‡m 
ZvB 1g Ae¯’vb †_‡K UzUzj g–j kã I cÖwZaŸwb k‡ãi g‡a¨ 
cv_©K¨ Ki‡Z cvi‡e bv| G Kvi‡YB UzUzj cÖwZaŸwb ïb‡Z cvq bv|  
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 cÖkœ  08  
 
 

V = 12V 

 R1 = 15 

+  I 
 V 

I 

 R2 = 15 

 R3 = 25 

A B 

 
K. Zwo”PvjK kw³ Kv‡K e‡j? 1 
L. †iv‡ai n«vm-e„w×‡Z we`ÿ rcÖevn cwiewZ©Z nq †Kb? 2 
M. eZ©bxi Zzj¨‡iva wbY©q Ki| 3 
N. eZ©bxi †ivaMy‡jv †kÖwY‡Z mshy³ Ki‡j Zwor cÖev‡ni 

gvb eZ©bxi Zwor cÖev‡ni gv‡bi mv‡_ Kxiƒc cwieZ©b 
n‡e? MvwYwZKfv‡e we‡kÐlY Ki| 4 

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

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

i Zwor cwievnxi †h a‡g©i Rb¨ Gi ga¨ w`‡q cÖevwnZ we ỳ̈ r 
evavMȪ @ nq Zv‡KB †iva ejv nq| IÕ†gi m–Î n‡Z cvB, 

 I = 
V
R  

ev, I  
1
R ; hLb V aª“e 

A_©vr wefe cv_©K¨ aª“e _vK‡j we ỳ̈ rcÖevn I †iva ci¯•‡ii 
e¨¯@vbycvwZK| †iva †ewk n‡j we ỳ̈ rcÖevn Kg n‡e Ges †iva Kg 
n‡j we`ÿ rcÖevn †ewk n‡e| d‡j †iv‡ai n«vm e„w×‡Z we ỳ̈ r 
cÖev‡niI n«vm e„w× N‡U| GQvovI ZvcgvÎv e„w×‡Z cwievnxi 
†iva e„w× cvq Ges we`ÿ rcÖevn Kg nq|  

j G‡¶‡Î, R1, R2, R3 
mgvš@iv‡j hy³| G‡`i 
Zzj¨‡iva Req n‡j, 
1

Req
 = 

1
R1

 + 
1
R2

 + 
1
R3

  

GLv‡b, 
R1 = 15 
R2 = 15  
R3 = 25 

 = 
1
15 + 

1
15 + 

1
25 = 

5 + 5 + 3
75  = 

13
75  

 Req = 
75
13 = 5.77 (Ans.) 

k DÏxc‡Ki eZ©bx‡Z Zwor cÖev‡ni gvb,  

 

V = 12V 
+        – 

R1 = 15 

I  

A R2 = 15 
R3 = 25 

B 

 

I1 = 
V
R 

= 
12

5.77 

= 2.08 A 

GLv‡b,  

V = 12V 

R = 5.77  [M n‡Z] 

GLb eZ©bxi R1, R2 I R3 †iva wZbwU‡K †kÖwY‡Z hy³ Ki‡j 

eZ©bxwU n‡e wbæiƒc 

 

V = 12V 
+        – 

R1 = 15 

I  

A 
R2 = 15 

B 
R3 = 25 

 

GLb, R1, R2 I R3 †iva †kÖwY‡Z hy³ _vKvq Zzj¨‡iva n‡e, 

RS = R1 + R2 + R3 

 = 15 + 15 + 25 

 = 55 

 Zwor cÖevn, I2 = 
V
R 

 = 
12
55 

 = 0.218A 

GLv‡b,  

V = 12V 

R = 55 

 I1  I2 

myZivs I1

I2
 = 

0.218
2.08  = 0.105 

 I1 = 0.105 I2 
AZGe eZ©bxi †ivaMy‡jv †kÖwY‡Z hy³ Ki‡j Zwor cÖev‡ni gvb 

mgvš@iv‡j hy³ Ae¯’vi Zwor cÖev‡ni gv‡bi 0.105 MyY n‡e| 

 


