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ivRkvnx wek¦we`¨vjq 

¯œvZK cÖ_g el© mgwš^Z fwZ© cixÿv 
BDwbU: wm, MÖæc-myigv-03, wkdU-03 

 
 

†mkb 
2023-2024 

 

 K-kvLv (Avewk¨K) 
 

01. GKwU †f±i 

F AN~Y©bkxj nq, hw`  

 A. 

  


F  0  B. 


 . 


F  0 

 C. 

  


F = 0  D. 


 . 


F = 0  

  S C 
 

Why  †f±i ivwki Kvj© k~b¨ n‡j, †mwU AN~Y©bkxj I msiÿYkxj| 

 A_©vr, 

∇  


F = 0 n‡j †f±iwU AN~Y©bkxj| 

02. †Kv‡bv wew”Qbœ wm‡÷‡gi P‚ovšÍ AwePj Ae  ̄v‡K  e‡j|  

 A. ZvcMZxq ¯ vbv¼ B. ZvcMZxq cÖwµqv 

 C. Af¨šÍixY kw³  D. ZvcMZxq mvg¨ve  ̄v  

  S D 
 

Why  ZvcMZxq mvg¨ve  ̄vq Zv‡ci Av`vb-cÖ̀ vb N‡U bv|  

 A_©vr, wm‡÷gwU Zvcxqfv‡e wew”Qbœ _v‡K|  

03. 2km DuPz‡Z Aew¯ Z GKwU wegvb n‡Z 1kg f‡ii GKwU †evgv †d‡j †`Iqv 

n‡jv| f‚wg ¯úk© Kivi g~û‡Z© †evgvwUi MwZkw³ KZ n‡e?  

 A. 4900J  B. 9800J 

 C. 19600J  D. 2450J  

  S C 
 

Why  f~wg ¯úk© Kivi c~e© gyn~‡Z© MwZkw³ = m‡e©v”P wefekw³,  

 A_©vr, Ek = EP
max

 = mgh = 1  9.8  2  10
3
 = 19,600 J  

04. gnvKl©xq aªæe‡Ki gvÎv †KvbwU?  

 A. M
2
L

2
T

2
  B. L

3
M

1
T
2 

 C. LM
1

T
2

  D. LM
1

T
1

  

  S B 
 

Why  F = 
GMm

r
2   G = 

Fr
2

Mm
 

 G Gi GKK n‡jv Nm
2
kg

–2
  kgms

–2
m

2
kg

–2
 = m

3
s

–2
kg

–1
   

  gvÎv [M
–1

L
3
T

–2
] 

05. GKwU MÖ‡ni e¨vmva© c„w_exi e¨vmv‡a©i 3 ¸Y| D³ MÖ‡ni AwfKl©R Z¡iY 

c„w_exi AwfKl©R Z¡i‡Yi 3 ¸Y| D³ MÖ‡ni gyw³‡eM, c„w_exi gyw³‡e‡Mi 

KZ¸Y?  

 A. 2 ¸Y  B. 3 ¸Y  

 C. 9 ¸Y  D. 1. 73 ¸Y  

  S B 
 

Why  gyw³‡eM, Ve = 2gR     Ve  gR  

  
Vp

Ve

 = 
gpRp

geRe

 = 
3ge  3Re

ge  Re

     Vp = 3 Ve    

06. C1, C2 Ges C3 wZbwU aviK‡K †kÖwY‡Z mshy³ Ki‡j Zzj¨ aviKZ¡ nq 

1F| wØZxq I Z…Zxq avi‡Ki gvb h_vµ‡g 2 Ges 3F n‡j cÖ_gwUi gvb 

KZ?  

 A. 4 F  B. 6 F 

 C. 7 F  D. 5 F  

  S B 
 

Why  
1

cs
 = 

1

c1
 + 

1

c2
 + 

1

c3
   

 ev, 
1

1
 = 

1

2
 + 

1

3
 + 

1

c1
  ev, C1 = 6F    

07. GKwU 5kg f‡ii e¯‧ GKwU wjd‡Ui †g‡Si Ici w  ̄i Ae  ̄vq Av‡Q| 

wjd‡Ui DaŸ©Mvgx Z¡iY 2ms
2

 n‡j e ‧̄i Ici †g‡S KZ©„K ej KZ?  

 A. 82.6 N  B. 54.6 N 

 C. 59 N  D. 63 N  

  S C 
 

Why  D×Mvgx wjdU Gi †g‡S KZ…©K cÖwZwµqv ej, 

 W = m(g + a) = 5(9.8 + 2) = 59 N  

08. GKwU mylg Zwor‡ÿ‡Î 50cme¨eav‡b Aew  ̄Z `ywU we›`yi wefe cv_©K¨ 

200V| Zwor‡ÿ‡Îi cÖvej¨ KZ?  

 A. 400 Vcm
1

  B. 400 Vm
1 

 C. 40 Vcm
1

  D. 40 Vm
1

  

  S B 
 

Why  E = 
v

d
 = 

200V

50  10
2

m
 = 400 Vm

1
 

09. GKwU †Kv‡li mv‡_ †iva R1 †kÖwY‡Z hy³ Av‡Q| R1-Gi mv‡_ R2 †iva 

mgvšÍiv‡j hy³ Kivq eZ©bxi cÖevngvÎv Lye Aí cwigv‡Y e„w× †c‡j wb‡Pi 

†KvbwU mZ¨?  

 A. R1 > R2  B. R1 >> R2 

 C. R2 > R1  D. R2 >> R1  

 

 S D 
 

Why 

 

I1 

R1 

E  

 I1 = 
E

R1

 

 I2 = I1 + I1 × 
R1

R2
 

 †h‡nZz R2 >> R1 n‡j, 



I × 

R1

R2
  1 

 

 
I2 

R1 

R2 

 

I2 = 
E

R1R2

R1 + R2

 = 
E(R1 + R2)

R1R2

  

 = I1 



R1 + R2

R2

  

 = I1 



1 + 

R1

R2
  

  R2 >> R1 kZ©vbymv‡iB Zwor cÖevn Lye Aí cwigvY e„w× cv‡e|  

10. `ywU mgvšÍivj wP‡oi e¨eavb 0.01mm| G‡K 590nm Zi½‣`‡N©̈ i GKeY©x 

Av‡jv Øviv Av‡jvwKZ Ki‡j 0.2m `~i‡Z¡ Aew¯ Z c`©vq †Wvivi cÖ¯  KZ 

n‡e?  

 A. 5.5 mm  B. 5.9 mm 

 C. 9.5 mm  D. 5.7 mm  

  S B 
 

Why  †Wviv cÖ¯ ,  

 x = 
D

2a
 

  = 
590  10

9
  0.2

2  0.01  10
3   

 = 590  10
9

 m 

a = 0.01  10
3

 m 

D = 0.2 m 

  = 0.0059 m = 5.9  10
3

 m = 5.9 mm   

11. †Kvb †Mvj‡Ki †Mvjxq Z‡ji eµZvi e¨vmva©, R = ?  

 A. 
d

2

6h
 + 

h

2
  B. 

d

6h
 + 

h

2
 

 C. 
d

3

6h
 + 

h

2
  D. 

d
2

6h
 + 

h
2

2
  

  S A 
 

Why  †Mvjxq Z‡ji eµZvi e¨vmva©, R = 
d

2

6h
 + 

h

2
  

12. `ywU Mvwo GKB mg‡q GKB  ̄vb †_‡K hvÎv ïiæ Kij| Zv‡`i Ae  ̄vb hw` 

x1(t) = at + bt
2
 Ges x2(t) = ft  t

2
 Øviv cÖKvk Kiv nq, Zvn‡j KZ 

mg‡q Zv‡`i †eM GKB n‡e|  

 A. 
a  f

1 + b
  B. 

a +f

2(b 1)
 

 C. 
a + f

2 (1 + b)
  D. 

f  a

2 (a + b)
  

  S D 
 

Why  1g KYv, x1(t) = at + bt
2
  

  †eM, V1 = 
x1

 t
 = 



t
 (at + bt

2
) = a + 2bt  

 2q KYv, x2(t) = ft  t
2
   †eM, V2 = 

 x2

t
 = 



t
 (ft  t

2
) = f  2t  

 kZ©g‡Z, V1 = V2  a + 2bt = f  2t 2t + 2bt = f  a t = 
f  a

2(a + b)
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13. 

 

5V 

R1 = 3 

R2 = 6 

R3 = 8 

 

5V 

R3 Rp 

Fig-2 Fig-1 

 

 

 

 wP‡Î cÖ`wk©Z eZ©bx‡Z R3 Gi ỳB cÖv‡šÍi wefe cv_©K¨- 

 A. 4 V  B. 2 V 

 C. 5 V  D. 1.5 V  

  S A 
 

Why  wPÎvbymv‡i, 

 

5V 

R1 = 3 

R2 = 6 

R3 = 8 

 

5V 

R3 Rp 

Fig-2 Fig-1  

 R1 I R2 mgvšÍiv‡j, RP = 
3  6

3 + 6
 = 2  

 Fig-2 †Z VDR m~Îvbymv‡i,  

 V3 = 
R3

Rp + R3

  V = 
8

2 + 8
  5 = 4V  

14. GKwU e¯‧‡K †h cwigvY ej Øviv c~e©w`‡K, †mB GKB cwigvY ej Øviv 

`wÿY w`‡K Uvbv n‡”Q| jwäej cwðg w`‡Ki mv‡_ KZ †KvY Drcbœ Ki‡e?  

 A. 90  B. 45 

 C. 135  D. 22.5  

  S C 
 

Why  mggv‡bi ejØ‡qi 

jwä ga¨eZ©x †KvY‡K mgwØLwÐZ 

K‡i| A_©vr,  = 45 

  cwðg w`‡Ki mv‡_ †gvU Drcbœ 

†KvY  = (90 + 45)  

       = 135  

  

 

F 

`wÿY 

  = 45 

F 

`wÿY 

cwðg c~e© 

 

 
15. †Kvb cigvYyi wbDwK¬qv‡m wbDUªb †bB?  

 A. 
2

1H  B. 
3

1H 

 C. 
4

2He  D. 
1

1H  

  S D 
 

Why  nvB‡Wªv‡R‡bi wZbwU AvB‡mv‡Uv‡ci g‡a¨ †cÖvwUqvg (
1

1
H) G 

wbDUªb msL¨v = 1 – 1 = 0|  

16. †Kvb gm„Y Abyf‚wgK Z‡ji Dci Aew¯ Z| GKwU eøK‡K 50 Nm
1

 ej 

aªæe‡Ki GKwU w¯úªs Gi mv‡_ hy³ Kiv n‡jv| mvg¨ve  ̄v †_‡K w¯úªswU‡K 

2cm msKzwPZ Kiv n‡j w¯úªs e‡ji wecix‡Z Kv‡Ri cwigvY KZ?  

 A. 10
2

J  B. 100J 

 C. 50J  D. 0.5J  

  S A 
 

Why  w¯úªs e‡ji wecix‡Z KvR, 

 W = 
1

2
 kx

2
 = 

1

2
  50  (2  10

2
)

2
 = 0.01 = 10

2
 J  

17. B¯úv‡Zi [Y = 2  10
11

 Nm
2

] GKwU Zv‡ii •`N©¨ 2m, cȪ  ‡”Q‡`i 

†ÿÎdj 1mm
2
| ZviwUi cÖv‡šÍ 20N ej cÖ‡qvM Ki‡j •`N©¨ e„w× KZ 

wgUvi?  

 A. 2  10
4

  B. 2  10
5 

 C. 10
4

  D. 10
6

  

  S A 
 

Why  Y = 
FL

Al
  l = 

FL

AY
 = 

20  2

10
6

  2  10
11 = 2  10

4
 m  

18. 6F Gi 3wU aviK‡K †kÖwY ms‡hv‡M hy³ K‡i 100V Gi e¨vUvwi H 

ms‡hv‡Mi mv‡_ hy³ Kiv n‡jv| mwÂZ kw³i cwigvY KZ?  

 A. 0.01J  B. 0.06J 

 C. 0.02J  D. 2  10
4
J  

  S C 
 

Why  mggv‡bi n msL¨K avi‡Ki 

Zzj¨ aviKZ¡, Cs = 
C

n
 = 

6F

3
 = 2 F 

  mwÂZ kw³, U = 
1

2
 CSV

2
    

 

100 V 

6F 6F 6F 

 

   = 
1

2
  2  10

6
  (100)

2
  

   = 10
6

  10
4
  

   = 10
2

 = 0.02 J   

19. GKwU †m‡KÛ †`vjK c„w_exi mv‡c‡ÿ 0.8c †e‡M MwZkxj _vK‡j c„w_exi 

GKRb ch©‡eÿ‡Ki wbKU Zvi †`vjbKvj KZ g‡b n‡e?  

 A. 2.8s  B. 3.33s 

 C. 2s  D. 3s  

  S B 
 

Why  c„w_exi ch©‡eÿ‡Ki wbKU †`vjbKvj,  

 t = 
t0

1  



v

c

2
 = 

2

0.6
 = 3.33 s  

t0 = 2 s 

v = 0.8 c nIqvq 

1  



v

c

2

 = 0.6  

20. 2wU e ‧̄ wecixZ w`K †_‡K 10 m/s †e‡M G‡m G‡K Aci‡K gy‡LvgywL av°v 

w`j| 1g e ‧̄i fi 2q e ‧̄i wØ¸Y| av°vi ci e ‧̄Øq GK‡Î hy³ n‡q Pj‡j 

KZ †e‡M Pj‡e?  

 A. 
10

7
 m/s  B. 

7

10
 m/s 

 C. 
10

3
 m/s  D. 

3

10
 m/s  

  S C 
 

Why  gy‡LvgyLx wecixZ w`‡K MwZkxj, 

e¯‧i msN‡l©i ci wgwjZ †eM, 

 V = 
m1u1  m2u2

m1 + m2

   

u1 = u2 = 10 ms
1

  

m1 = 2m 

m2 = m 

  = 
2m  10  m  10

2m + m
 = 

20m  10m

3m
 = 

10m

3m
 = 

10

3
 ms

1
   

21. f‚-c„ô †_‡K KZ wgUvi DuPz‡Z AwfKl©R Z¡i‡Yi gvb f‚-c„‡ô AwfKl©R 

Z¡i‡Yi gv‡bi GK-PZz_©vsk n‡e? c„w_exi e¨vmva© 6  10
6
m|  

 A. 5.7  10
6
  B. 5  10

7 

 C. 6  10
6
  D. 1.8  10

7
  

  S C 
 

Why  h D”PZvq AwfKl©R Z¡iY 
1

n
 ¸Y n‡j, 

 h = ( n  1)R = ( 4  1)R = R = 6  10
6
 m  

22. †KvbwU mij Qw›`Z MwZi e‡ji •ewkó¨ bq?  

 A. ch©ve„Ë ej   

 B. me©`v GKwU wbw`©ó we›`y AwfgyLx 

 C. cÖZ¨vqbx ej   

 D. me©`v mvg¨we›`y n‡Z mi‡Yi e¨ Í̄vbycvwZK  

  S D 
 

Why  mij Qw›`Z MwZi •ewkó¨, 

 MwZ ch©ve„Ë MwZ 

  GB ai‡bi MwZi e‡ji MwZc_ mij‣iwLK 

  GwU GKwU ¯ú›`b MwZ 

  Z¡iY mi‡Yi wecixZ gyLx 

  Z¡iY mi‡Yi mgvbycvwZK 

  wbw`©ó mgq AšÍi MwZ wecixZgyLx 
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23. 

P I 


Q Gi ga¨eZ©x †KvY  n‡j 


P . 


Q

| |
P  


Q

 Gi gvb KZ?  

 A. tan  B. sec

 C. cot  D. sin 

  S C 
 

Why  


P . 


Q

|

P  


Q|

 = 
PQ cos

PQ sin
 = 

cos 

sin 
 = cot   

24. wb‡Pi eZ©bxi 2 †iv‡ai ga¨ w`‡q Kv‡i‡›Ui gvb KZ? [Wv‡qvWwU Av`k©]  

 2

10V
3 3

 

 A. 2.5A  B. 10A 

 C. 2A  D. 0A 

  S C 
 

Why  1g Wv‡qvWwU wifvm© evqv‡m Ges 2q Wv‡qvWwU diIqvW© 

evqv‡m _vKvq 1gwU AKvh©Ki _vK‡e|  

 ZvB, Zzj¨‡iva, Rs = 2 + 3 = 5  Zwor cÖevn, I = 
V

R
 = 

10V

5
 = 2A  

25. GKwU wbw`©ó cwigvY ï®‥ evqy‡K m‡gvò cÖwµqvq msKzwPZ K‡i Avw` 

AvqZ‡bi A‡a©K Kiv n‡j P‚ovšÍ Pvc KZ n‡e?  

 A. Avw` Pv‡ci mgvb B. Avw` Pv‡ci wØ¸Y 

 C. Avw` Pv‡ci †ewk D. †Kv‡bvwUB bq  

  S B 
 

Why  m‡gvò cÖwµqv e‡q‡ji m~Î †g‡b P‡j|  

 A_©vr, P  
1

V
      

P2

P1

 = 
V1

V2

 = 
V

V

2

      P2 = 2P1     

26. eªvBb `ªeY †_‡K Zwor we‡kølY c×wZ‡Z 46g †mvwWqvg wb®‥vkb Ki‡Z KZ 

d¨viv‡W we ỳ¨r cÖ‡qvRb?  

 A. 1  B. 2 

 C. 23  D. 96500  

  S B Why  eªvBb n‡jv 30-40% NaCl Gi Rjxq `ªeY| 

 1 †gvj A_©vr 23 g Na wb®‥vkb Ki‡Z 1F we`y¨r jv‡M|  

 myZivs, 46g Na wb®‥vkb Ki‡Z 2F we`y¨r jv‡M| 

27. †eqv‡ii cixÿv Øviv Kx Kiv nq?  

 A. A¨vjwWnvBW I wK‡Uv‡bi cv_©K¨ wbY©q 

 B. A¨vwjd¨vwUK nvB‡WªvKve©‡bi Am¤ú„³Zv wbY©q 

 C. Kve©w·wjK MÖæ‡ci wbwðZKiY  

 D. A¨vj‡Kvn‡ji †kÖYxKiY  

   S B Why wbi‡cÿ ev ÿvixq KMnO4 Gi jNy `ªeY (1%) GKwU RviK| 

 GwU A¨vjwKb‡K RvwiZ K‡i MøvBKj Drcbœ K‡i| 

 KMnO4 + KOH  K2MnO4 + H2O + [O] 

 CH3CH=CH2 + H2O + [O]   CH 

OH OH 

CH2 

†cÖvcvBwjb MøvBKj 

CH3 

 
28. NTP-‡Z 22400 mL NH3 Gi fi KZ?  

 A. 17 g  B. 17 kg 

 C. 1.7 g  D. 1 kg  

  S A Why  
w

M
 = 

V

22.4
    

  w = 
22400  10

3
  17

22.4
    w = 17 g 

29. Zn (s) |Zn
2+

(aq)| |Cu
2+

(aq)| Cu(s) †KvlwUi K¨v‡_v‡W wb‡Pi †Kvb 

wewµqvwU N‡U?  

 A. Zn  Zn
2+

 + 2e B. Cu
2+

 + 2e  Cu 

 C. Zn
2+

 + 2e  Zn D. Cu  Cu
2+

 + 2e 

  S B Why Zn(s)|Zn
2+

(aq)||Cu
2+

(aq)|Cu(s) †KvlwUi Rb¨ Zn A¨v‡bvW 

Ges Cu K¨v‡_vW| A¨v‡bv‡W RviY I K¨v‡_v‡W weRviY N‡U| ZvB †KvlwUi 

K¨v‡_v‡W msMwVZ wewµqv n‡jv: Cu
2+

 + 2e  Cu    

30. CH3

O


C

H

H

C


C

H

H

O

CH3 †h․MwUi IUPAC bvg †KvbwU?  

 A. 2-nvBWªw·-3-wg_vBj weDUvb¨vj  

 B. 2-nvBWªw·-3-wg_vBj †cÖvcvb¨vj 

 C. 3-nvBWªw·-2-wg_vBj weDUvb¨vj  

 D. 2,3-WvBwg_vBj-3-nvBWªw· †cÖvcvb¨vj  

  S C Why 
 
CH3CHCHCH3 

OH CHO 

4 3 2 

1 

 

 IUPAC bvg: 3-nvBWªw·-2-wg_vBj weDUvb¨vj| 

31. nvB‡Wªv‡Rb cigvYy‡Z GKwU B‡jKUªb 2q kw³¯Íi †_‡K 1g kw³¯Í‡i 

Ae¯ všÍ‡ii wewKiY K¤úv¼ KZ?  

 A. 1.50 RH  B. 2.25 RH 

 C. 0.75 RH  D. 3.00 RH  

  S C Why  
1


 = RH 





1

n1
2  

1

n2
2     f = RH 





1

1
2  

1

2
2    

  f = RH  
3

4
     f = 0.75 RH  

32. wb‡Pi †h․M¸‡jvi g‡a¨ †KvbwUi ÿviKZ¡ me‡P‡q †ewk?  

 A. Mg(OH)2  B. Al(OH)3 

 C. KOH  D. NaOH  

  S C Why K¨vUvq‡bi Pv‡R©i NbZ¡ n«vm cvevi mv‡_ mv‡_ Gi †giæ 

cÖeYZvI n«vm cvq Ges H ÿv‡ii eÜ‡bi kw³I n«vm cvq| d‡j ÿviZ¡I 

†e‡o hvq| 

 ÿv‡ii ÿvi‡Z¡i µg n‡jv: KOH > NaOH > LiOH > Mg(OH)2 > 

Al(OH)3  

33. N2 , O2 Ges Ar M¨vm wgkÖ‡Yi †gvU Pvc 760 wgwg cvi` Ges N2 I O2 

Gi AvswkK Pvc h_vµ‡g 600 I 150 wgwg cvi` n‡j Ar Gi AvswkK Pvc 

KZ wgwg cvi`?  

 A. 5  B. 10 

 C. 15  D. 20 

  S B Why w¯ i ZvcgvÎvq ci¯úi wewµqvnxb A, B, C BZ¨vw` M¨vm 

wgkÖ‡Yi †gvU Pvc P Ges G‡`i AvswkK Pvc h_vµ‡g PA, PB, PC BZ¨vw` 

n‡j, P = PA + PB + PC  

 myZivs, P = PN
2
 + PO

2
 + PAr     

  760 = 600 + 150 + PAr     PAr = 10 mmHg    

34. 2SO2 (g) + O2 (g) ⇌ 2SO3 (g) + heat wewµqvwU‡Z ZvcgvÎv n«vm 

Ki‡j Kx cwieZ©b N‡U?  

 A. SO3 Gi Drcv`b n«vm cvq  

 B. SO3 Gi Drcv`b e„w× cvq 

 C. wewµqvwU cðvrgyLx nq  

 D. wewµqvi mvg¨ve  ̄vi Dci †Kvb cÖfve c‡o bv  

  S B Why  2SO2(g) + O2 (g) ⇌ 2SO3 + heat  

 wewµqvwU Zv‡cvrcv`x| Zv‡cvrcv`x wewµqvq Zvc Drcbœ nq A_©vr, H = 

ve nq| 

 H = ve n‡j, Zvc  
1

Drcv`
| A_©vr, ZvcgvÎv evov‡j Drcv` Kg‡e 

Ges ZvcgvÎv Kgv‡j Drcv` evo‡e| ZvB, ZvcgvÎv n«vm Ki‡j SO3 

Drcv`b e„w× cv‡e|  
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35. wb‡Pi †Kvb nvB‡Wªv·vBWwU A¤øag©x?  

 A. Mg(OH)2  B. Zn(OH)2 

 C. Ga(OH)3  D. B(OH)3 

  S D Why mvaviYZ avZe A·vBW ev nvB‡Wªv·vBWmg~n ÿviag©x Ges 

AavZe A·vBW ev nvB‡Wªv·vBWmg~n A¤øag©x nq| B(OH)3 AavZe 

nvB‡Wªv·vBW nIqvq GwU A¤øag©x|   

36. †ebwRb †_‡K UjyBb Drcv`‡b cÖfveK wnmv‡e wb‡Pi †KvbwU e¨envi Kiv 

nq?  

 A. Fe  B. Pt, Al, V2O5 

 C. AlCl3  D. Zn 

  S C Why wd«‡Wj µvdU A¨vjKvB‡jkb: 

     

 

 

  
 

    

H 

+ CH3Cl  

CH3 

+ HCl 

UjyBb 

AlCl3 

 

37. 0.1M 250 mL `ªeY cȪ ‧Z Ki‡Z KZ MÖvg NaOH jvM‡e?  

 A. 0.25  B. 1.00 

 C. 2.50  D. 4.00 

  S B Why S = 
1000 W

MV
  

  W = 
SMV

1000
 = 

0.1  40  250

1000
    W = 1.00 g   

38. A¤øxq A·vBW wb‡Pi †Kvb¸‡jv?  

 A. CO, N2O, NO B. BeO, Al2O3, ZnO 

 C. CO2, P2O5, N2O5 D. CaO,MgO,NaO 

  S C Why GKbR‡i A·vBWmg~n: 

  A¤øxq A·vBW: CO2, SO2, SO3, NO2, N2O5, P2O5, B2O3, SiO2, 

Cl2O7 BZ¨vw`|  

  ÿvixq A·vBW: Na2O, K2O, V2O3, CuO, FeO, CaO, MgO 

BZ¨vw`|  

39. GKwU B‡jKUªb 1g Kÿc_ †_‡K 2q Kÿc‡_ AvewZ©Z n‡j 2q Kÿc‡_ 

B‡jKUªbwUi †eM (v2) KZ n‡e? [1g Kÿc‡_ B‡jKUª‡bi †eM, v1]  

 A. 2 = 1  
1

2
  B. 2 = 21 

 C. 2 = 1  D. 2 = 1  
1

4
  

  S A Why  n-Zg K‡ÿ e

 Gi †eM, Vn =  2.18  10

6
 

Z

n
 ms

1
  

  Vn  
1

n
   GLb, 

V1

V2

 = 
n2

n1

 = 
2

1
     

  V2 = 
V1

2
   

40. BaSO4 Gi m¤ú„³ ª̀e‡Y Ba
2+

 Avq‡bi NbgvÎv 4.0  10
5

 M n‡j 

BaSO4 Gi ª̀ve¨Zv ¸Ydj KZ?  

 A. 1.6  10
10

  B. 1.6  10
9 

 C. 1.6  10
7

  D. 1.6  10
8 

  S B Why BaSO4 ⇌ Ba
2+

 + SO4
2

   

  [Ba
2+

] = [SO4
2

] = 4.0  10
5

 M   

  Ksp = [Ba
2+

]  [SO4
2

] = (4.0  10
5

)
2
 = 1.6  10

9
  

41. CHCCH2–CH=CHCH3 †h․‡M sp, sp
2
 Ges sp

3
 msKwiZ Kve©‡bi 

msL¨v h_vµ‡g wb‡Pi †KvbwU? 

 A. 3, 2, 1  B. 2, 3, 1 

 C. 1, 2, 3  D. 2, 2, 2 

  S D Why   CHCCH2CH=CHCH3 

sp sp sp
3
 sp

2
 sp

2
 sp

3
 

 

42. wb‡Pi †KvbwU A¨v‡iv‡gwUK †h․M bq? 

 A.  

N 
H 

  B.  

O  

 C.    D.  
 

  S C Why  
O 
..  I 

 .. 

H 

N 

 

A¨v‡iv‡gwUK †h․M| KviY G‡`i ej‡qi C, O 

I N Gi sp
2
 msKivqb nq Ges Giv nv‡Kj bxwZ †g‡b P‡j| 

   

 

3 
2 

1 5 

4  (mvB‡K¬v‡c›U-1,4-WvBBb) †h․‡M 3 bs Kve©b sp
3
 msKwiZ 

Ges GwU nv‡Kj bxwZ gv‡b bv| ZvB GwU A¨v‡iv‡gwUK bq| 

43. 3.6 L weï× cvwbi †gvj msL¨v wb‡Pi †KvbwU? 

 A. 100  B. 200 
 C. 180  D. 360 

  S B Why 1 wjUvi weï× cvwb‡Z 
1000

18
 = 55.55 mol cvwb _v‡K| ZvB 

3.6 L weï× cvwbi †gvj msL¨v = 3.6  55.55 = 199.98  200  

44. NH4
+
 Avq‡bi HNH eÜb †KvY KZ? 

 A. 104.5  B. 106.5 

 C. 107.5  D. 109.5 

  S D Why NH4
+
 G sp

3
 msKivqb nq| ZvB Gi eÜb †KvY 109.5 nq 

Ges AvK…wZ PZz¯ÍjKxq| 

45. ch©vq mviYx‡Z GKB ch©v‡q evg †_‡K Wvb w`‡Ki †g․j¸‡jvi †ÿ‡Î wb‡Pi 

†Kvb Z_¨wU mwVK? 

 A. AvqbxKiY kw³ e„w× cvq  

 B. B‡jKUªb Avmw³ n«vm cvq 

 C. Zwor FYvZ¥KZv AcwiewZ©Z _v‡K 

 D. cigvYyi AvKvi e„w× cvq 

  S A Why GKB ch©v‡q evg †_‡K Wv‡b †M‡j B‡jKUª‡bi cÖwZ wbDwK¬qv‡mi 

AvKl©Y ev‡o, AvKvi K‡g I AvqwbKiY kw³ evo‡Z _v‡K| 

46. †KvbwU RviK bq? 

 A. K2Cr2O7  B. HNO3 

 C. Na2S2O3  D. KMnO4 

  S C Why    K2Cr2O7, HNO3 I KMnO4 RviK c`v_©|  

                   Na2S2O3, NaBH4, SO2 weRviK c`v_©|  

47. mvg¨ve  ̄vq 2HI (g) ⇌ H2(g) + I2(g), H = + 9.6 kJ mol
1

 wewµqvq 

ZvcgvÎv Kgv‡bv n‡j wb‡Pi †Kvb e³e¨wU mwVK bq? 

 A. mvg¨vaªæe‡Ki gvb e„w× cv‡e B. mvg¨vaªæe‡Ki gvb n«vm cv‡e 

 C. mvg¨ve  ̄v ev‡g AMÖmi n‡e D. Drcv‡`i cwigvY n«vm cv‡e 

  S A Why 2HI(g) ⇌ H2(g) + I2(g); H = +9.6 kJ mol
1

 wewµqvwU 

Zvcnvix| ZvB, Zvc  Drcv` A_©vr ZvcgvÎv Kgv‡j Drcv` Kg‡e Ges 

ZvcgvÎv evo‡j Drcv` evo‡e| Zvcnvix wewµqvq ZvcgvÎv Kgv‡j 

mvg¨aªæeK n«vm cvq Ges ZvcgvÎv evov‡j mvg¨aªæeK evo‡e|  

48. 0.01 M A¨vwmwUK Gwm‡Wi Rjxq ª̀e‡Y Gwm‡Wi we‡qvRb gvÎv 4.2% 

n‡j, H ª̀e‡Y H3O
+
 Gi †gvjvi NbgvÎv KZ? 

 A. 4.2  10
2

  B. 4.2  10
2 

 C. 4.2  10
3

  D. 4.2  10
4 

  S D Why  [H3O
+
] = αC = 

4.2

100
  0.01 = 4.2  10

4
  

49. cÖgvY Ave  ̄vq 4.4 g CO2 Gi AvqZb KZ wjUvi? 

 A. 22.4  B. 11.2 
 C. 2.24  D. 0.224 

  S C Why 
W

M
 = 

V

22.4
      

4.4

44
 = 

V

22.4
    V = 2.24 L  
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50. C6H5OH + NH3 
ZnCl2


300C

 A + H2O wewµqvq A †h․M wb‡Pi †KvbwU? 

 A. A¨vwbwjb  B. †ebRwqK GwmW 

 C. †K¬v‡iv‡ebwRb  D. †ebwRb Wvqv‡Rvwbqvg †K¬vivBW 

  S A Why  

 OH 

+ NH3 
ZnCl2 

300°C 

NH2 

+ H2O  

51. †KvbwU mZ¨ bq? 

 A. WiFi GKwU MvB‡Wi gva¨g  

 B. wm‡½j †gvW `~i cvjøvq nvB ¯úxW UªvÝwgk‡b e¨envi Kiv nq 

 C. †jRvi `~i cvjøvi KwgDwb‡Kk‡b e¨envi Kiv nq 

 D. c~Y© Avf¨šÍixY cÖwZdj‡bi gva¨‡g AcwUK v̈j dvBev‡i Z_¨ cÖevwnZ nq  A  

52. HTML j¨v½y‡q‡R K‡g›U †jLvi mwVK wbqgÑ 

 A. <!Comment--> B. #Comment 
 C. #Comment#  D. /*Comment*/  A  

53. wb‡Pi †cÖvMÖv‡gi AskwUi AvDUcyU n‡eÑ 

 for(i=0; i<5; i=i+2) printf(“%d “, i); 
 A. 0, 1, 2, 3, 4, 5 B. 0, 1, 2, 3, 4 

 C. 0, 2, 4, 6, 8  D. †KvbwUB bq   C  

54. 

F = xy + 


xz + yz n‡j 


F = KZ? 

 A. xy + yz  B. xy + y.z 

 C. x.y + y.z  D. x.y + y.z   D  

55. †KvbwU K¬vDW †÷v‡iR bq? 

 A. Iqvb WªvBf  B. ¸Mj WªvBf 

 C. nvW© WªvBf  D. Wªce·   C  

 L-kvLv (Hw”QK) 
 

Hw”QK As‡k wb‡Pi †h †Kvb GKwU Ack‡bi cÖkœ `vMv‡Z n‡e  

 Rxewe`¨v + MwYZ 
 

56. G‡_‡iv‡¯‥¬‡ivwm‡mi Rb¨ †KvbwU mZ¨ bq? 

 A. i‡³ Pwe©i cwigv‡Y A¯̂vfvweKZv  

 B. D”PPvc n‡Z cv‡i 

 C. †÷ªvK Kivi cÖeYZv †e‡o †h‡Z cv‡i 

 D. i‡³ myMv‡ii cwigvY K‡g †h‡Z cv‡i 

  S D Why  A¨v_v‡iv‡¯‥¬‡ivwmm: i‡³ AwaK cwigvY †Kv‡j‡÷ij _vK‡j 

G¸‡jv K‡ivbvwi AvU©vwii cÖvPx‡i R‡g k³ cøvK MVb K‡i| G cøv‡Ki mv‡_ 

i³ KwYKv¸‡jv hy³ n‡q i³ RgvU euv‡a G‡K A¨v_v‡iv‡¯‥¬‡ivwmm e‡j| 

K‡ivbvwi AvU©vwi ürcÖvPx‡i i³ mieivn K‡i| i³ RgvU euvavi Kvi‡Y Gi 

g‡a¨ w`‡q i³ cÖevn eÜ n‡q hvq, d‡j ür‡cwki †Kvl¸‡jv Aw·‡R‡bi 

Afv‡e g‡i hvq Ges nvU© A¨vUvK N‡U| nvU© A¨vUv‡Ki cÖavb cuvPwU KviY 

n‡jv a~gcvb, Wvqv‡ewUm, D”P i³Pvc, i‡³i Pwe©i AvwaK¨ I c‡RwUf 

d¨vwgwj wnw÷ª| Avi gw Í̄‡®‥i †Kv‡bv agwb‡Z ZÂb wcÐ ev D”P i³Pv‡ci 

`iæb gw¯Í‡®‥i †Kv‡bv agwb †d‡U †M‡j †÷ªvK n‡q _v‡K|   

57. _ª‡¤^vmvB‡Uv‡cwbqv wb‡¤œi †Kvb †iv‡Mi we‡kl •ewkó¨? 

 A. eûg~Î  B. †W½y 

 C. Wvqvwiqv  D. Aw÷Ic‡ivwmm 

  S B Why 
 
_ª‡¤^vmvB‡Uv‡cwbqv: i‡³ AbyPwµKvi cwigvY ¯̂vfvweK (1.5-4 

lakh/mm
3
) A‡cÿv K‡g hvIqv| hv †W½y †iv‡Mi mv‡_ m¤úwK©Z| KviY 

†W½y AvµvšÍ †ivMxi i‡³ AbyPwµKv ev †cøwU‡j‡Ui msL¨v 150000/mm
3
 

Gi A‡bK wb‡P †b‡g Av‡m|  

58. †Kv‡li gw Í̄®‥Ñ 

 A. jvB‡mv‡mvg  B. wbDwK¬qvm 

 C. cviAw·‡mvg  D. MøvBAw·‡mvg 

  S A Why 
 
†Kvlxq A½vYyi we‡kl bvg: 

A½vYy we‡kl bvg 

gvB‡UvKwÛªqv †Kv‡li cvIqvi nvDm ev kw³Ni 

†K¬v‡ivcøv÷ †Kv‡li ivbœvNi ev kK©iv RvZxq Lv‡`¨i KviLvbv 

ivB‡ev‡mvg †Kv‡li †cÖvwUb d¨v±wi ev †cÖvwUb •Zwii KviLvbv| 

MjwM ewW 
†Kv‡li UªvwdK cywjk ev Kv‡e©vnvB‡WªU d¨v±wi, †Kv‡li 

†cv÷ Awdm ev †Kv‡li c¨v‡KwRs †K›`ª|  

jvB‡mv‡mvg 
mymvBWvj e¨vM ev AvZ¥NvwZ _wjKv, nvB‡WªvjvBwUK 

GbRvB‡gi Avavi| 

59. Aw·‡Rb mg„× i³ cÖev‡ni mv‡_ ürwc‡Ði †h Ask RwoZ bqÑ 

 A. evg †fw›UªKj  B. Wvb †fw›UªKj 

 C. evg A¨vwUªqvg  D. evBKvmwcW KcvwUKv 

  S B Why  gvbe‡`‡ni i³ msenb MwZc_: Bbwdwiqi/mywcwiqi 

f¨vbvK¨vfv (CO2)  Wvb Awj›` (CO2)  Wvb wbjq (CO2)  

cvj‡gvbvix agwb (CO2)  dzmdzm  cvj‡gvbvix wkiv (O2)   evg 

Awj›` (O2)   evg wbjq (O2)  gnvagwb (O2)| 

60. c~Y© eq¯‥ GKRb e¨w³i IRb 63 †KwR Ges D”PZv 64 BwÂ n‡j, Zvi 

BMI KZ? 

 A. 23.8  B. 24.8 

 C. 22.8  D. 21.8 

  S A Why  Avgiv Rvwb, 

 BMI = 
†`‡ni IRb (wK‡jvMÖvg)

e¨w³i D”PZv (wgUvi
2
)

 = 
63

(1.6002)
2 = 23.8 

 Note: 1 BwÂ = 0.0254 wgUvi|   

61. mevZ k¦mb cÖwµqvq GK AYy Møy‡Kv‡Ri m¤ú~Y© Rvi‡Yi d‡j ATP cvIqv 

hvq cÖvq- 

 A. 18wU  B. 36wU 

 C. 26wU  D. 20wU 

  S B Why  mevZ k¦m‡b Møy‡Kv‡Ri m¤ú~Y© Rvi‡Y Drcbœ ATP: 

ch©vq wbU ATP 

MøvB‡KvjvBwmm 6 AYy 

A¨vwmUvBj †Kv-G m„wó/ cvBiæwfK Gwm‡Wi RviY 6 AYy 

†µem Pµ 24 AYy 

      †gvU           = 36 AYy ATP 

62. Bbmywj‡bi cwj‡ccUvBW †PBbmg~n hy³ _v‡K †h eÜ‡bi gva¨‡gÑ 

 A. MøvB‡KvmvBU  B. †ccUvBW 

 C. WvBmvjdvBW  D. nvB‡Wªv‡Rb 

  S C Why 
 
Bbmywj‡bi MVb: Bbmywjb 51wU A¨vwg‡bv A¨vwmW wb‡q MwVZ 

ÿz`ªvKvi mij †cÖvwUb| ỳwU cwj‡ccUvBW †PBb (21wU A¨vwg‡bv A¨vwmW 

wb‡q MwVZ †PBb-A Ges 30wU A¨vwg‡bv A¨vwmW wb‡q MwVZ †PBb-B) ỳwU 

WvBmvjdvBW e‡Ûi gva¨‡g mshy³ n‡q GKwU Bbmywjb AYy MVb K‡i| Gi 

ivmvqwbK ms‡KZ n‡jv: C254H377N65O75S6, AvYweK fi 5734|  

63. wb‡Pi †KvbwU †ivM cÖwZ‡iva ÿgZv (BwgDwbwU) e„w×‡Z f~wgKv cvjb K‡i? 

 A. Av‡m©wbK  B. wb‡Kj 

 C. wRsK  D. †jW 

  S C Why wRsK n‡jv GKwU gvB‡µvwgbv‡ijm| we‡klÁ‡`i g‡Z, 

cÖwZw`b bvix‡`i 8 mg I cyiæl‡`i 11 mg wRsK LvIqv cÖ‡qvRb| wRsK 

†ivM cÖwZ‡iva ÿgZv e„w×, †cÖvwUb Drcv`b I †`‡ni ¯̂vfvweK e„w×‡Z 

mnvqZv K‡i| 

 Note: Av‡m©wbK, †jW Ges wb‡Kj n‡jv welv³ c`v_©|  
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64. cwicvKZ‡š¿i †Kvb Ask A¤øxq? 

 A. gyLMnŸi  B. cvK  ̄jx 

 C. ÿz`ªvš¿  D. e„n`vš¿ 

  S B Why  HCl GKwU Zxeª GwmW hv cvK  ̄jxi c¨vivBUvj †Kvl †_‡K 

wbtm„Z n‡q cvK  ̄jx‡Z A¤øxq cwi‡ek •Zwi K‡i| G A¤øxq cwi‡e‡k 

e¨vK‡Uwiqvmn Ab¨vb¨ AYyRxe aŸsm n‡q hvq| 

65. iæB gv‡Qi cÖRbb mgqÑ 

 A. Ryb-RyjvB  B. gvP©-GwcÖj 

 C. †g-Ryb  D. b‡f¤^i-wW‡m¤^i 

  S A Why  iæBgv‡Qi cÖRbb: 

   iæB gvQ 2 eQi eq‡m cÖRb‡bi Rb¨ •Zix nq| 

   b`x‡Z cÖRbb K‡i, e× cvwb‡Z K‡i bv| 

   Ryb-RyjvB (el©vKv‡j) gv‡mi w`‡K Giv cÖRb‡bi Rb¨ •Zix nq| 

   cÖwZ †KwR †`n IR‡bi Rb¨ GK jÿ n‡Z Pvi jÿ wWg Drcv`b n‡q 

_v‡K| G‡K d¨vKvbwWwU e‡j|  

   wb‡l‡Ki ci wW¤̂vYy Wz‡e hvq, GiKg wWg‡K wWgvimvj e‡j| mvgyw`ªK 

gv‡Qi wWg‡K †cjvwRK e‡j| KviY wb‡l‡Ki ci Giv †f‡m _v‡K| 

66. AcZ¨ †µv‡gv‡mvg¸‡jv †giæi KvQvKvwQ †cuŠQv‡jB †Kvb ch©v‡qi mgvwß N‡U? 

 A. cÖ‡dR  B. †gUv‡dR 

 C. A¨vbv‡dR  D. †U‡jv‡dR 

  S C Why  gvB‡Uvwm‡mi wewfbœ av‡ci NUbv: 

av‡ci bvg NUbv 

†cÖv‡dR ev Av`¨ 

ch©vq (`xN©¯ vqx 

ch©vq) 

 †µv‡gv‡mvg¸‡jv‡Z Rjwe‡qvRb ïiæ nq| 

 cÖwZwU †µv‡gv‡mvg n‡Z ỳBwU K‡i m~Î‡K 

wef³ nq G‡`i‡K †µvgvwUW e‡j|  

†cÖv-†gUv‡dR ev 

cÖvK- ga¨chv©q 

(¯̂í¯ vqx ch©v‡q) 

 w¯úÛj h‡š¿i m„wó nq| 

 †µv‡gv‡mvgxq b„Z¨ †`Lv hvq| 

†gUv‡dR ev ga¨ 

chv©q 

 †gUvKvB‡bwmm N‡U A_©vr †µv‡gv‡mvg¸wj 

†Kv‡li welyexq AÂ‡j Ae¯ vb K‡i| 

†m‡›Uªvwgqvi wefvwRZ nq|  

 †µv‡gv‡mvg¸‡jv‡K me‡P‡q Lv‡Uv I †gvUv †`Lvq| 

A¨vbv‡dR ev 

MwZchv©q 

 †µv‡gv‡mvgmg~‡ni †giægyLx Pjb N‡U|     

 †giægyLx Mg‡b †µv‡gv‡mvg V, L, J, I AvK…wZ 

aviY K‡i| 

 AcZ¨ †µv‡gv‡mvg¸‡jv †giæi KvQvKvwQ 

†cu․Qv‡jB G ch©v‡qi mgvwß N‡U| 

†U‡jv‡dR ev 

AšÍch©vq 

 gvKzhš¿ ax‡i ax‡i A „̀k¨ n‡q hvq| 

†µv‡gv‡mvg¸‡jv‡Z Rj‡hvRb N‡U| 

 mvB‡UvKvB‡bwmm N‡U|  

67. gvby‡li dzmdz‡m Aw·‡Rb cÖ‡e‡ki wb‡`©wkZ c_- 

 A. A¨vjwfIjvB  eª¼vm  UªvwKqv  eªw¼Ij 

 B. UªvwKqv  eª¼vm  eªw¼Ij  A¨vjwfIjvB 

 C. eªw¼Ij  UªvwKqv  A¨vjwfIjvB  eª¼vm 

 D. †KvbwUB mwVK bq 

  S B Why  gvbe k¦mbZ‡š¿ evqy cÖev‡ni MwZc_: UªvwKqv  eª¼vm 

eªw¼Ij A¨vjwfIjvi bvwj  A¨vwUªqvg  A¨vjwfIjvi _wj  

A¨vjwfIjvm| 

68. IUvBwUm wgwWqv Kx‡mi msµgY? 

 A. bvK  B. Kvb 

 C. `uvZ  D. †PvL 

  S B Why Kv‡bi wfZ‡i ev evB‡i †h †Kv‡bv As‡k msµgYRwbZ cÖ`vn‡K 

IwUwUm e‡j Ges Kv‡bi ga¨K‡Y©i msµgYRwbZ cÖ`vn‡K IwUwUm wgwWqv e‡j| 

69. (x  y + 3)
2
 + (mx + 2) (y  1) = 0 mgxKiYwU GKwU e„Ë wb‡`©k Ki‡j 

m Gi gvb †KvbwU? 

 A. 2  B.  2 

 C. 1  D. – 1 

  S A Why  (x – y + 3)
2
 + (mx + 2) (y – 1) = 0 

  x
2
 + y

2
 + 9 – 2xy + 6x – 6y + mxy – mx + 2y – 2 = 0 

  x
2
 + y

2
 + xy (m – 2) + (6 – m)x – 4y + 7 = 0 

 e„Ë wb‡ ©̀k Ki‡j, xy  Gi mnM = 0 

  m – 2 = 0  m =2 

70. a > 0, b > 0 n‡j a b = †KvbwU?  

 A. ab  B.  ab 

 C. ab  D. †KvbwU bq 

  S B Why  – a  = a   1 = i a 

 – b = b   1 = i b 

   a   b = i a  i b = i
2 

ab =  ab 

71. |(3 + 4i) ( i + 1)| Gi gvb †KvbwU? 

 A. 2  B. 5 2 

 C. 5 3  D. 5 

  S B Why  |(3 + 4i)(– i + 1)| = |– 3i – 4i
2
 + 3 + 4i| 

 = |7 + i| = 7
2
 + 1

2
 = 5 2 

72. sin(4x + 1) Gi ch©vq †KvbwU? 

 A. 2  B. 4 

 C. 


2
  D. 



2
  

1

4
 

  S C Why †Kvb wÎ‡KvYwgwZKb dvsk‡bi ch©vqKvj †ei Ki‡Z n‡j Zvi 

†g․wjK ch©vqKvj‡K cÖ`Ë wÎ‡KvYwgwZK dvsk‡bi †Kv‡Yi x-Gi mnM Øviv 

fvM Ki‡Z nq| G‡¶‡Î, x-Gi mnM = 4 Ges sine-dvsk‡bi †g․wjK 

ch©vq = 2  

  sin (4x+1) Gi ch©vqKvj = 
2

4
 = 


2
  

73. y = |x| (1 < x < 0) n‡j 
dy

dx
 = †KvbwU? 

 A. x  B. 1 

 C. 1  D. x 

  S C Why  Avgiv Rvwb, |x| =  
x; x > 0 

– x; x < 0 
 

  y = |x| = – x [∵ – 1 < x < 0]  
dy

dx
 = 

d

dx
 (– x) = – 1 

74. 
4x

2

81
 + 

y
2

18
 = 1 Dce„‡Ëi wbqvg‡Ki mgxKiY †KvbwU? 

 A. x =  
27

2
  B. x =  

25

2
 

 C. x =  
9

2
  D. x =  

91

2
  

  S A Why  
4x

2

81
 + 

y
2

18
 = 1  

x
2




9

2

2
 + 

y
2

( )3 2
2
 = 1 

  e = 1 – 
18

81

4

 [ a > b] = 1 – 
72

81
 = 

81 – 72

81
 = 

1

3
 

 wbqvgK †iLv: x =  
a

e
  x  

9

2

1

3

  x =  
27

2
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75. 98 ms
1

 Avw`‡e‡M Ges f~wgi mv‡_ 30 †Kv‡Y GKwU e ‧̄ wb‡ÿc Kiv 

n‡jv| e ‧̄wUi ågYKvj †KvbwU? 

 A. 1 s  B. 10 s 

 C. 5 s  D. 12 s 

  S B Why  T = 
2u sin

g
 = 

2 × 98 × sin30

9.8
 = 10s 

76. y
2
 = 0 mgxKi‡Yi wbðvqK †KvbwU? 

 A. 4  B. 0 

 C. 1  D. 4 

  S B Why  y
2
 = 0  D = b

2
 – 4ac = (0)

2
 – 4.1.0 = 0 

77. 

 x

1  x
2
 dx Gi gvb †KvbwU? 

 A. 1  x
2
 + c  B. 2 1  x

2
 + c 

 C.  1  x
2
 + c D. 

1

2
 1  x

2
 + c 

  S C Why  
 x

1 – x
2 dx = – 

1

2
 

d(1 – x

2
)

1 – x
2  

 = – 
1

2
 × 2 1 – x

2
 + c = – 1 – x

2
 + c 

78. 2x + y + 2 = 0 Ges 4x  ky  3 = 0 †iLvØq ci¯úi j¤^ n‡j k Gi 

gvb †KvbwU? 

 A. 8  B. 8 

 C. 2  D. 2 

  S A Why  2x + y + 2= 0 †iLvi Xvj m1 = – 2 

 Ges 4x – ky – 3 = 0 †iLvi Xvj, m2 = 
4

k
 

 †iLvØq ci¯úi j¤̂ e‡j, m1 × m2 = – 1  

  – 2 × 
4

k
 = – 1  k = 8 

79. sin
1

 
x

2
 Gi †Wv‡gb †KvbwU? 

 A. [, ]  B. [2, 2] 

 C. [1, 1]  D. [, ] 

  S B Why  sin
–1

 x Gi †Wv‡gb = [– 1,1] 

  sin
–1 x

2
  Gi †Wv‡gb = [– 2,2] 

80. †Kvb 2  2 g¨vwUª· [aij] Gi †ÿ‡Î aij = 


1

0
  
i  j

i = j
 ? 

 A. 



1

0
   

0

1
  B. 



0

0
   

1

0
 

 C. 



0

1
   

1

0
  D. 



1

1
   

0

1
 

  S C Why  aij =
 1, i  j 

0, i = j 
   a11 = 0  a12 = 1  a21 = 1 

 a22 = 0  [aij]2 × 2 = 



0

1
   

1

0
 

 RxeweÁvb 
 

56. Nvmdwos-Gi A¨v‡›Ubvi Ask bq †KvbwU?  

 A. ÷vBcm   B. †¯‥c 

 C. †cwW‡mj  D. d¬v‡Rjvg 

  S A Why Nvmdwos Gi A¨v‡›Ubv ev ï½ (GK‡Rvov) Gi MVb: 3wU Ask-

†¯‥c, †cwW‡mj I d¬¨v‡Rjvg (cÖvq 25 LÐ‡K wef³)| Gi mvnv‡h¨ ¯úk©, 

NªvY I kãZi½ Abyfe K‡i| 

57. Avi‡_ªv‡cvWv c‡e©i cÖvYx‡`i k¦mb A½ bq †KvbwU?  

 A. meyRMÖwš    B. UªvwKqv 

 C. dzjKv  D. eyKjvs 

  S A Why  Av‡_ª©v‡cvWv c‡e©i •ewkó¨: 

   AšÍtwb‡lK nq Ges †gUvgiwdRg ev †gUvgi‡dvwmm (iƒcvšÍi) N‡U| 

  g¨vjwcwRqvb bvwjKv †iPb A½, i³ msenbZš¿ Db¥y³ GQvov K·vj, 

 G‡›Ubvj, g¨vw·jvwi ev meyR MÖwš  _v‡K|  

  †`n mwÜhy³ Dcv½wewkó Ges U¨vMgvUvq wef³|  

   gv_vq A¨v‡›Ubv I GK‡Rvov cyÄvwÿ _v‡K| 

   wn‡gvwmj bvgK †`n MnŸi _v‡K| 

  ewnt  ̄ K¼vj KvBwUb wbwg©Z Ges wbqwgZ †gvwPZ nq|  

  mvaviYZ †`nZj A_ev UªvwKqv, dzjKv, eyKwMj ev eyKjvs-Gi gva¨‡g 

 k¦mb m¤úbœ nq| 

58. †Kvb wfUvwgbwU kix‡i `xN©mgq mwÂZ _v‡K? 

 A. B2  B. C 

 C. A  D. B12 

  S C Why  wfUvwgb nj •Re c`v_© hv Avgv‡`i my¯^v  ̄¨ eRvq ivLvi Rb¨ 

ch©vß cwigv‡Y cÖ‡qvRb| wfUvwgb 2 cÖKvi:- 

 i. cvwb‡Z `ªeYxq wfUvwgb: B MÖæ‡ci wfUvwgb (B1, B2, B3, 

B4,B6,B7,B9,B12) Ges wfUvwgb-C 

 ii. Pwe©‡Z ª̀eYxq wfUvwgb: wfUvwgb A, D, E  Ges K|  

 Note: Pwe© †hgb kix‡i `xN©mgq mwÂZ _v‡K †Zgwb Pwe©‡Z ª̀eYxq 

wfUvwgb¸‡jvI `xN©mgq a‡i kix‡i mwÂZ _v‡K|   

59. wmiv‡gi †ÿ‡Î cÖ‡hvR¨ bq †KvbwU?  

 A. i³KwYKv _v‡Kbv  

 B. dvBweª‡bv‡Rb _v‡Kbv 

 C. ZÂb ag© Dcw¯ Z  

 D. mvaviY Ae  ̄vq †`‡ni wfZ‡i _v‡K bv 

  S C Why  wmivg m¤úwK©Z Z_¨vewj:    

  ZwÂZ i‡³i ZÂb wcÐ †_‡K wbtm„Z Rjxq Ask‡K wmivg e‡j|  

  G‡Z i³ KwYKv _v‡K bv|  

  G‡Z dvBweª‡bv‡Rb _v‡K bv|  

  Gi ZÂb ag© Abycw¯ Z|  

  mvaviY Ae  ̄vq †`‡ni g‡a¨ _v‡K bv| 
 

60. †Kvl Mne‡ii AveiY‡K e‡jÑ  

 A. †K¬v‡ivcøv÷  B. U‡bvcøv÷ 

 C. wjD‡Kvcøv÷  D. wmgcøv÷ 

  S B Why  U‡bvcøv÷/U‡bvcøvRg: †cÖv‡UvcøvRg wb‡q MwVZ †h cvZjv c ©̀v 

†Kvl MnŸi‡K †eób K‡i iv‡L Zv‡K U‡bvcøv÷ e‡j| G c ©̀v ivevi RvZxq 

Ges †Kvl MnŸ‡ii Af¨šÍ‡ii im‡K †Kvl im e‡j|  

61. †Kvb c‡e©i cÖvwY‡`i g‡a¨ †gUvgi‡dvwmm N‡U?  

 A. wbWvwiqv  B. GKvB‡bvWvg©vUv 

 C. A¨vwbwjWv  D. Avi‡_ªv‡cvWv 

  S D Why  Av‡_ª©v‡cvWv c‡e©i •ewkó¨: 

  AšÍtwb‡lK nq Ges †gUvgiwdRg ev †gUvgi‡dvwmm (iƒcvšÍi) N‡U| 

  g¨vjwcwRqvb bvwjKv †iPb A½, i³ msenbZš¿ Db¥y³ GQvov K·vj, 

G‡›Ubvj, g¨vw·jvwi ev meyR MÖwš  _v‡K|  

  †`n mwÜhy³ Dcv½wewkó Ges U¨vMgvUvq wef³|  

  gv_vq A¨v‡›Ubv I GK‡Rvov cyÄvwÿ _v‡K| 

  wn‡gvwmj bvgK †`n MnŸi _v‡K| 

  ewnt  ̄ K¼vj KvBwUb wbwg©Z Ges wbqwgZ †gvwPZ nq|  

  mvaviYZ †`nZj A_ev UªvwKqv, dzjKv, eyKwMj ev eyKjvs-Gi gva¨‡g 

k¦mb m¤úbœ nq| 
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62. ÿzavi mv‡_ m¤úwK©Z ni‡gvbÑ  

 A. †MÖwjb  B. †cÖvjvKwUb 

 C. Aw·‡Uvwmb  D. †KvbwUB bq 

  S A Why  ÿzav I Z…wß wbqš¿YKvix ni‡gvb: KwZcq GI †ccUvBW †hgb 

†f‡mvA¨vKwUf Bb‡U÷vBbvj †ccUvBW (VIP), MøyKvMb jvBK †ccUvBW-I 

(GLP-I), c¨vbwµ‡qwUK cwj‡ccUvBW (PP), M¨vw÷ªK BbwnweUwi †ccUvBW 

(GIP), wMÖwjb (Ghrelin) Ges †ccUvBW YY gw Í̄‡®‥ wbD‡ivUªvÝwgUvi 

wn‡m‡e KvR K‡i| Lv`¨ MÖn‡Yi c~‡e© i‡³ wMÖwjb ni‡gv‡bi gvÎv †e‡o hvq 

hv‡Z ÿzavi D‡ ª̀K nq| Aciw`‡K Lv`¨ MÖn‡Yi mgq i‡³ PP Ges 

†ccUvBW YY ni‡gv‡bi gvÎv †e‡o hvq hv‡Z Lvev‡i Z…wß •Zwi nq| 

63. †KvbwU `vbvwenxb †k¦ZKwYKv?  

 A. g‡bvmvBU  B. wbD‡Uªvwdj 

 C. BIwm‡bvwdm  D. †e‡mvwdj 

  S A Why  AvK…wZ I MVbMZfv‡e †k¦Z i³KwYKv‡K cÖavbZ `ywU fv‡M 

fvM Kiv hvq: 

 i. `vbvwenxb ev A¨vMÖ¨vwbD‡jvmvBU: g‡bvmvBU, wj‡çvmvBU| 

 ii. `vbv`vi ev MÖ¨vwbD‡jvmvBU: wbD‡Uªvwdj, BIwm‡bvwdj, †e‡mvwdj| 

64. †h wbDi‡bi A¨v·b wmb¨vcm MV‡b AskMÖnY K‡i, Zv‡K e‡j Ñ  

 A. †cv÷wmb¨vcwUK wbDib B. wcÖwmb¨vcwUK wbDib 

 C. wmb¨vcwUK †K¬dU  D. wmb¨vcwUK be&  

  S B Why  wmb¨vcm Gi MVb: ỳwU wbDi‡bi Ask wgwjZ n‡q wmb¨vcm 

MVb K‡i| †h wbDi‡bi A¨v·b wmb¨vcm MV‡b Ask †bq Zv‡K wcÖwmb¨vcwUK 

wbDib e‡j| wmb¨vcm MVbKvix Ab¨ wbDib‡K †cv÷wmb¨vcwUK wbDib ejv 

nq| wcÖwmb¨vcwUK wbDi‡bi wcÖwmb¨vcwUK wSwjø mw¤§wjZfv‡e wmb¨vcm MVb 

K‡i| G ỳwU wSwjøi gv‡S cÖvq 20nm – 30nm (b¨v‡bvwgUvi) duvK _v‡K| 

GB duvK‡K wmb¨vcwUK †K¬dU e‡j| wcÖwmb¨vcwUK wSwjø cÖK…Zc‡ÿ 

wcÖwmb¨vcwUK wbDi‡bi A¨v·‡bi ùxZ cÖv‡šÍi Ask| A¨v·‡bi ùxZ cÖvšÍ‡K 

wmb¨vcwUK be e‡j| GB b‡ei †fZ‡i AmsL¨ gvB‡UvKwÛªqv, 

gvB‡µvwdjv‡g›U Ges wbD‡ivUªvÝwgUvihy³ †fwmKj _v‡K|   

65. A¨vjwfIjvi _wj‡Z Kx _v‡K?  

 A. i³   B. evqy 

 C. ni‡gvb  D. GbRvBg 

  S B Why  gvbe k¦mbZ‡š¿ evqy cÖev‡ni MwZc_: UªvwKqv  eª¼vm 

eªw¼Ij A¨vjwfIjvi bvwj  A¨vwUªqvg  A¨vjwfIjvi _wj  

A¨vjwfIjvm| 

   Dc‡iv³ MwZc_ Abymv‡i- k¦mbM¨vm (evqy) A¨vjwfIjvi bvwj, A¨vwUªqvg 

I A¨vwUªqvg _wj n‡q cwi‡k‡l A¨vjwfIjv‡m Db¥y³ nq|    

66. †KvbwU evW© d¬z fvBivm?  

 A. B3N3  B. B5F1 

 C. B4F2  D. H5N1 

  S D Why  evW© d¬z I †mvqvBb d¬z: 

†iv‡Mi bvg †cvlK †`n fvBiv‡mi bvg 

evW© d¬z  nvum-gyiwM, cvwL Bbd¬z‡qÄv (H5N1) fvBivm 

Swine flue  gvbyl, k~Ki Bbd¬z‡qÄv (H1N1) fvBivm 

67. Aiwbw_b Pµ m¤úvw`Z nqÑ  

 A. wKWbx  B. hK…r 

 C. gw¯Í¯‥  D. ÿz`ªvš¿ 

  S B Why 
 
Aiwbw_b Pµ: Avwgl Lv`¨ cwicvK n‡q A¨vwg‡bv Gwm‡W 

cwiYZ nq| A¨vwg‡bv GwmW cÖavbZ †`n MVb I e„w×i Kv‡R e¨eüZ nh| 

hK…‡Z Ae¨eüZ I AwZwi³ A¨vwg‡bv GwmW †_‡K wWA¨vgvB‡bR 

GbRvB‡gi Dcw  ̄wZ‡Z wWA¨vwg‡bkb (deamination) cÖwµqvq A¨vwg‡bv 

MÖæc (NH2) n‡q wK‡Uv GwmW I NH2 m„wó K‡i| wK‡Uv GwmW kw³ 

Drcv`‡b e¨eüZ nq| A¨vwg‡bv MÖæc cwiewZ©Z n‡q NH3 (A¨v‡gvwbqv) 

Drcbœ K‡i| NH3 AZ¨šÍ welv³ hv CO2 Gi mv‡_ wgwjZ n‡q hK…‡Z 

Aiwbw_b Pµ (Ornithine cycle)-Gi gva¨‡g Kg ÿwZKi I cvwb‡Z 

`ªeYxq BDwiqv (urea)-q cwiYZ nq| GwU BDwiqv Pµ bv‡gI cwiwPZ| 

BDwiqv cøvRgvq (i³i‡m) Ae  ̄vb K‡i Ges msenbZ‡š¿i gva¨‡g e„‡° 

†cu․Qvq| 

68. A¨vw›UewW •Zwi K‡iÑ  

 A. wj‡çvmvBU   B. †jvwnZ i³ KwYKv 

 C. BDwm‡bvwdj  D. g‡bvmvBU 

  S A Why  †k^Z i³KwYKvi wewfbœ Dcv`v‡bi KvR: 

i³KwYKv KvR 

wbD‡Uªvwdj d¨v‡MvmvB‡Uvwmm cÖwµqvq RxevYy aŸsm K‡i| 

BIwm‡bvwdj A¨vjvwR© cÖwZ‡iv‡a mvnvh¨ K‡i| 

†e‡mvwdj 
†ncvwib I wn÷vwgb wbt®‥…Z K‡i hv i³ RgvU eva‡Z 

evav †`q| 

wj‡çvmvBU Gw›UewW •Zwi K‡i| 

g‡bvmvBU d¨v‡MvmvB‡Uvwmm cÖwµqvq RxevYy aŸsm K‡i| 

69. wn‡gv‡Møvweb †Kvb ai‡bi †cÖvwUb?  

 A. †gUv‡jv‡cÖvwUb  B. MøvB‡Kv‡cÖvwUb 

 C. wj‡cv‡cÖvwUb  D. †µv‡gv‡cÖvwUb 

  S D Why  hyM¥ †cÖvwU‡bi †kÖwYwefvM: 

wj‡cv‡cÖvwUb 
wewfbœ †gg‡eª‡bi mvsMVwbK Dcv`vbiƒ‡c, cÖvYxi 

i³im, wW‡gi mv`v Ask| 

wbDwK¬I‡cÖvwUb wbDwK¬qvm, fvBivm Ges ivB‡ev‡mv‡g cvIqv hvq| 

dm‡dv‡cÖvwUb `y‡ai †Kwmb, wW‡gi fvB‡Uwjb| 

MøvB‡Kv‡cÖvwUb/ 

wgD‡Kv‡cÖvwUb 

†Kvl †gg‡eªb, jvjv MÖwš i wgDwmb, Aw  ̄i 

Iw÷IwgDK‡qW, wW‡gi mv`v Ask, †Rjx wdm| 

†gUv‡jv‡cÖvwUb mvB‡Uv‡µvg, (Mg, Mn, Fe, Zn) _v‡K| 

†µv‡gv‡cÖvwUb 
wn‡gv‡Møvweb, †K¬v‡ivwdj, K¨v‡ivwUb, dvB‡Kvwewjbm, 

mvB‡Uv‡µvg, gv‡qv‡Møvweb 

d¬¨v‡fv‡cÖvwUb FAD Gi mv‡_ hy³ Ae  ̄vq _v‡K| 

†j․n-†cvidvBwib 

†cÖvwUb 
mvB‡Uv‡µvg Gi mv‡_ hy³ _v‡K| 

70. Nvmdwos Gi wbç †_‡K KZevi †Lvjm cwieZ©b Kivi ci c~Y©v½ Nvmdwos 

G iƒcvšÍwiZ nq? 

 A. 1   B. 2 

 C. 3  D. 4 

  S D Why  wbç †_‡K Nvmdwos nIqvi cÖwµqv: m`¨ cwiùzwUZ wb‡çi 

KvBwUb wbwg©Z ewntK¼vj _v‡K ¯^”Q, µgk Mvp nq| G‡Kev‡i cÖv_wgK 

ch©v‡qi G wbç GKUz eo n‡j ewntK¼vj AvuUmvU n‡q †`ne„w× iwnZ K‡i 

†`q| ZLb †`ne„w× ¯^vfvweK ivL‡Z cyi‡bv ewntK¼vj †gvPb ev †gvwës 

cÖwµqvq Z¨vM K‡i 2q av‡ci wb‡ç cwiYZ nq| cieZ©x‡Z AviI 3 evi 

†Lvjm †gvP‡bi ci c~Y©v½ Nvmdwos-G iƒcvšÍwiZ nq| wØZxq av‡ci wb‡ç 

ÿz`ªvKvq Wvbv c¨vW †_‡K Wvbv m„wói m~ÎcvZ N‡U| cÖwZevi †Lvjm †gvP‡bi 

ci wbç †`L‡Z †QvU AvK…wZi c~Y©v½ Nvmdwos-Gi g‡Zv †`Lvq| Zv Qvov, 

G‡`i cwiùzU‡b †Kv‡bv wekÖvg `kvI †bB| cÂg evi †Lvjm †gvP‡bi 

gva¨‡g wbç cwiYZ Nvmdwos n‡q D‡V| ỳwU †gvP‡bi ga¨eZ©x `kv‡K 

Bb÷vi e‡j| Nvmdwos-Gi iƒcvšÍi m¤úbœ n‡Z cÖvq ỳÕgvm mgq jv‡M| 
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71. gvmKzjvi wWmUªwd Kx?  

 A. mgMÖ †`‡n Nb †jv‡gi Dcw¯ wZ B. A¯̂vfvweK g~ÎZ¨vM 

 C. `yj©f wRbNwUZ AmyL D. cyiæl ax‡i ax‡i ¿̄x‡Z cwiYZ nq 

  S C Why  gvby‡li K‡qKwU †m·-wj¼W wWmAW©vi: 

†m·-wj¼W wWmAW©vi jÿY 

jvj-meyR eY©vÜZv jvj I meyR e‡Y©i cv_©K¨ eyS‡Z cv‡i bv| 

wn‡gvwdwjqv 
i³ZÂb wejw¤^Z nq, d‡j ÿZ¯ vb †_‡K 

Aweivg i³ ÿwiZ nq| 

gvmKz¨jvi wW÷ªwd 
ỳj©f wRbNwUZ AmyL wewfbœ A‡½i †cwki mÂvjb 

I ¯̂vfvweK KvR K‡g©i mÿgZv Kwg‡q †`q| 

ivZKvbv iv‡Z †Kvb wKQz †`L‡Z cvq bv| 

Wvqv‡ewUm BbwmwcWvm A¯^vfvweK g~Î Z¨vM, kvixwiK AÿgZv| 

d«vRvBj-X wmb‡Wªvg AwURg I gvbwmK fvimvg¨nxbZv †`Lv †`q| 

nvBcviUªvB‡Kvwmm mgMÖ †`‡n Nb †jv‡gi Dcw  ̄wZ| 

†Uw÷Kzjvi †dwgbvB‡Rkb cyiæl ax‡i ax‡i ¿̄x‡Z cwiYZ nq| 

gv‡qvwcqv 
`„wóÿxYZv, `~‡ii wRwbm fv‡jvfv‡e †`L‡Z 

bv cviv 

†nvqvBU †dvijK gv_vi Pzj AvswkK mv`v nIqv| 

Ry‡fbvBj Møy‡Kvgv Pÿz‡Mvj‡Ki KvwVb¨ Ges Qvwb cov| 

72. mveK¬¨vwfqvb agbx iæB gv‡Qi †Kvb A‡½ i³ mieivn K‡i?  

 A. hK…r   B.cvK¯ jx  

 C. eÿ cvLbv  D. AMœvkq 

  S C Why  iæB gv‡Qi wewfbœ agbxi i³ cwien‡bi  ̄vb: 

agbxi bvg cwien‡bi  ̄vb 

mveK¬¨vwfqvb agwb eÿcvLbv I eÿPµ 

BwjqvK agwb †kÖvYx cvLbv 

KW¨vj agwb cy”Q cvLbv ev †jR 

wmwjqv‡Kv-†g‡m›UvwiK agwb cvK  ̄wj, Aš¿, hK…Z, AMœ¨vkq, gjvkq 

c¨vivBUvj agwb †`n cÖvPxi 

†ibvj agwb e„° 

73. fvBivm k‡ãi A_© Kx? 

 A. AbyRxe  B. †ivM 

 C. wel  D. A‡Kvlxq Rxe 

  S C Why fvBivm (Virus): fvBivm GKwU j¨vwUb kã hvi A_© n‡jv ÔwelÕ| 

GwU wbDwK¬K GwmW (†K›̀ ªxq Ask) I †cÖvwUb (AveiY) w`‡q MwVZ A‡Kvlxq, 

AwZ-AvbyexÿwYK mËv I eva¨Zvg~jK ciRxwe •ReKYv hv Rxe‡`‡ni Af¨šÍ‡i 

mwµq n‡q †ivM m„wó K‡i wKš‧ Rxe‡`‡ni evB‡i wbw®…q Ae  ̄vq weivR K‡i| 

74. wb‡Pi †KvbwU wcËi‡mi Dcv`vb bq?  

 A. †mvwWqvg †Uv‡ivK‡jU B. HCl 

 C. cvwb  D. wewjiæweb 

  S B Why  wcËi‡mi Dcv`b I •ewkó¨: 

  cvwb: 97-98% 

   wcËiÄK (wewjiæweb I wewjfvwW©b) : 0.2%    

   wcËi‡m †Kvb GbRvBg _v‡K bv 

   A‣Re jeY : 0.8%  

   meyRvf nj‡` Zij 

   Pwe© (†Kv‡j‡÷ij, †jwmw_b) : 0.8%  

   †Kv‡j‡÷ij: 0.38% 

   pH 8.0-8.6  

   Av‡cwÿK ¸iæZ¡: 1.0101-1.011  

   mvivw`b 500-1000 wg. wj. wcË wbtm„Z nq   

   wcËjeY (†mvwWqvg U‡ivK‡jU, †mvwWqvg MøvB‡Kv‡Kv‡jU): 0.8% 

75. wb‡Pi †KvbwU wbw®…q f¨vw·‡bi †kÖwYfz³?  

 A. wU‡Ubvm   B. †cvwjI 

 C. †ncvUvBwUm we  D. ‡KvbwUB bq 

  S B Why  f¨vw·‡bi cÖKvi‡f`: 

f¨vw·‡bi bvg D`vniY 

wbw®…q 
Bbd¬z‡qÄv, K‡jiv, †cvwjI, †ncvUvBwUm A Ges  

i¨vwem 

kw³ n«vm nvg, gv¤úm, cvwbemšÍ Ges UvBd‡qW 

U‡·v‡qW wU‡Ubvm Ges wWc‡_wiqv 

mveBDwbU †ncvBUvwUm B Ges wnDg¨vb c¨vwc‡jvgv fvBivm| 

KbRy‡MU wn‡gvdvBjvm Bbd¬z‡qÄv UvBc B f¨vw·b 

76. e„n`‡š¿ msNwUZ nq bv Ñ  

 A. LwbR jeY †kvlY B. †cÖvwUb RvZxq Lv`¨ fv½v 

 C. cvwb †kvlY  D. wfUvwgb •Zwi I †kvlY 

  S B Why  e„n`‡š¿i KvR: 

 i. A¨v‡cbwW·‡K DcKvix RxevYyi fvÛvi ejv nq|  

 ii. gjvkq I wmKv‡g 500 cÖRvwZi wg‡_vRxex e¨vK‡Uwiqv evm K‡i †h¸‡jv 

Lv‡`¨i AcvP¨ As‡ki MuvRb NUvq, wfUvwgb K I wfUvwgb B12 Gi 

dwjK GwmW Drcbœ K‡i| 

 iii. ÿz`ªvš¿ n‡Z AvMZ wewfbœ cwicvK e‡R©¨ we`¨gvb cvwbi cÖvq 70-80% 

e„n`š¿ KZ…©K †kvwlZ nq I G‡Z wKQz cwigvY A‣Re jeY, Møy‡KvR, 

A¨vwg‡bv GwmW, dwjK GwmW, Vit-B Ges Vit-K †kvwlZ nq| 

 iv.  e„n`‡š¿i wgD‡Kvmv Í̄‡ii Aew  ̄Z Me‡jU †Kvl wgDKvm ÿiY K‡i| 

 v.  •`wbK cÖvq 350 gm Zij gÛ e„n`‡š¿ cÖ‡ek K‡i| gÛ †_‡K †kvl‡Yi 

 gva¨‡g cÖvq 135 gm Av`ª© gj Drcbœ n‡q †`‡ni evwn‡i wb®‥vwkZ nq| 

77. cÎiÜ« †Lvjv I eÜ nIqv‡Z †Kvb Av‡jv g~L¨ f~wgKv cvjb K‡i?  

 A. meyR Av‡jv   B. bxj Av‡jv 

 C. njy` Av‡jv  D. †KvbwUB bv 

  S B Why  AvaywbK gZev` ev †cÖvUb cÖevn gZev` [cÎiÜ« †Lvjv I eÜ 

nIqvi cÖwµqv]: 

  cÎiÜ« †Lvjv (Av‡jv‡Z): Av‡jvK eY©vjxi bxj Ask (Blue light) 

iÿx‡Kv‡li wi‡mÞi (†mÝi) ¸‡jv‡K DÏxß K‡i, hvi d‡j mwµqfv‡e 

cUvwmqvg Avqb (K
+
) iÿx‡Kv‡l cÖ‡ek K‡i| K

+
 cÖ‡e‡ki Kvi‡Y †Kvl  ̄ 

`ªe‡Y `ª‡e¨i (solute) NbZ¡ e„w× cvq (A_©vr cvwbi cwigvY K‡g hvq) 

Ges cvk¦©eZ©x †Kvl n‡Z Awf ª̄eY cÖwµqvq cvwb iÿx‡Kv‡l cÖ‡ek K‡i| 

iÿx‡Kv‡l cvwb cÖ‡e‡ki d‡j iÿx‡Kvl ùxZ nq Ges cÎiÜ« Ly‡j hvq|  

  cÎiÜ« eÜ nIqv (AÜKv‡i): Av‡jvi Afv‡e ev Ab¨ †Kv‡bv Kvi‡Y 

iÿx‡Kvl †_‡K K
+
 †ei n‡q hvq, mv‡_ mv‡_ cvwbI †ei n‡q hvq| d‡j 

iÿx‡Kvl ùxwZ nvwi‡q wkw_j n‡q c‡o Ges cÎiÜ« eÜ n‡q hvq|  

78. †KvbwU GbwRIcøvw÷i cÖKvi‡f` bq?  

 A. K‡ivbvwi †÷w›Us  B. A¨v‡_‡iKUwg 

 C. †ejyb GbwRIcøvw÷ D. K‡ivbvwi AvU©vwi evBcvm MÖvdwUs 

  S D Why  eo ai‡bi A‡ ¿̄vcPvi bv K‡i ürwc‡Ûi msKxY© jy¨‡gbhy³ ev 

iƒ× n‡q hvIqv K‡ivbvwi agwb cybivq cÖk Í̄ jy¨‡gbhy³ ev  Db¥y³ Kivi 

c×wZ‡K GbwRIcøvw÷ e‡j| 1977 wLª÷v‡ã Rvg©vb KvwW©IjwR÷ Wv. 

A¨vb‡Wªm MÖ‡qbwRM me©cÖ_g G c×wZ cÖ‡qvM K‡ib| 

 GbwRIcøvw÷i cÖKvi‡f`:  

†ejyb GbwRIcøvw÷/ 

GbwRIMÖvg 
†ejyb K¨v‡_Uvi e¨envi Kiv nq| 

†jRvi GbwRIcøvw÷ †ejy‡bi cwie‡Z© †jRvi jvMv‡bv nq| 

K‡ivbvwi A¨v_‡iKUwg N~wY©‡eøW I wWªj e¨envi Kiv nq| 

K‡ivbvwi †÷w›Us 
RvwjKv‡K †÷›U e‡j| GwU me‡P‡q 

†ewk e¨eüZ nq| 
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79. d¨v‡MvmvB‡Uvwmm cÖwµqvq msµvgK †ivM cÖwZnZ Kivi mv‡_ RwoZ i‡³i 

GKwU cÖavb †KvlÑ  

 A. BIwm‡bvwdj   B. †e‡mvwdj 

 C. we wj‡çvmvBU  D. wbD‡Uªvwdj 

  S D Why  mvaviYZ †k¦Z i³KwYKvi ỳwU Dcv`vb g‡bvmvBU (2-8%) 

Ges wbD‡Uªvwdj (40-60%) d¨v‡MvmvB‡Uvwmm cÖwµqvq RxevYy fÿY K‡i 

msµvgK †ivM cÖwZnZ K‡i, Gi g‡a¨ wbD‡Uªvwdj cÖavb f~wgKv cvjb K‡i 

KviY †k¦Z i³KwYKvq Gi Dcw  ̄wZ g‡bvmvBU A‡cÿv A‡bK †ewk|  

80. Awÿ‡Mvj‡Ki †h we› ỳ‡Z wbDi‡bi A¨v·b¸‡jv wgwjZ n‡q AcwUK œ̄vqy 

MVb K‡i, Zv‡K e‡j Ñ  

 A. cxZ we›`y   B. AcwUK we› ỳ 

 C. ‡dvweqv  D. AÜ we› ỳ 

  S D Why  †iwUbvq we`¨gvb Ask: 

  AcwUK wW¯‥ (Optic disc):  Awÿ‡Mvj‡Ki †h we› ỳ‡Z wbDi‡bi 

A¨v·b¸‡jv wgwjZ n‡q AcwUK ¯œvqy MVb K‡i Zvi bvg AcwUK wW¯‥| 

GLv‡b †Kv‡bv iW I †KvY‡Kvl bv _vKvq GwU Av‡jvK ms‡e`x bq| ZvB 

G‡K AÜwe› ỳ (blind spot)-I ejv nq| 

  g¨vKzjv jywUqv (Macula lutea): AcwUK wW‡¯‥i Dci w`‡K GKwU 

wW¤^vKvi I nj‡` AÂj _v‡K| G‡K g¨vKzjv jywUqv e‡j| Gi †K‡› ª̀ †QvU 

GKwU MZ© (pit) _v‡K hvi bvg †dvweqv †m›Uªvwjm (Fovea centralis) ev 

cxZwe›`y| G As‡k wKQz  msL¨K iW‡Kvl wKš‧ cÖPzi †KvY‡Kvl †`Lv hvq| 

  AcwUK ¯œvqy (Optic nerve): †iwUbv Í̄‡i M¨vswjqbmg„× wbDi‡bi 

A¨v·b¸‡jv GKwÎZ n‡q AcwUK ¯œvqy MVb K‡i| †iwUbvq m„ó cÖwZwe¤^ 

AcwUK ¯œvqyi gva¨‡g gw¯Í‡®‥ †cu․Qvq| 

 MwYZ 
 

56. hw` A GKwU 3 × 3 g¨vwUª· Ges |A| = 10 nq, Z‡e |3A| = ? 

 A. 30  B. 90 

 C. 270  D. 60 

  S C Why  |A| = 0  |3A| = 3
n
|A| = 3

3
 × 10 = 270 

57. hw` A GKwU 2 × 3 g¨vwUª· nq, Z‡e AA
T
 Gi µg †KvbwU? 

 A. 3 × 3  B. 2 × 2 

 C. 2 × 3  D. 3 × 2 

  S B Why  A Gi gvÎv = 2 × 3  

                    A
T
 Gi gvÎv = 3 × 2 

 AA
T
 Gi gvÎv = (2 × 3) × (3 × 2) = 2 × 2 

58. 20 ms
–1

 †e‡M DaŸ©Mvgx †Kvb †ejyb †_‡K cwZZ GK UzK‡iv cv_i 20s 

c‡i gvwU‡Z coj| cv_‡ii UzK‡iv †ejyb †_‡K cwZZ nIqvi mgq †ejy‡bi 

D”PZv KZ wQj? (g = 9.8 ms
–2

) 

 A. 1500 m  B. 1520 m 

 C. 1540 m  D. 1560 m 

  S D Why  h = – ut + 
1

2
 gt

2  

 
= – 20 × 20 + 

1

2
 × 9.8 × 20

2 
= 1560 m 

59.  e
2x + e

2x

 dx Gi gvb †KvbwU? 

 A. 2e
e
2x

 + c  B. e
2x + 1

 + c
  

 C. 
1

2
e

2x

 + c   D. 
1

2
 e

e
2x

 + c 

  S D Why   e
2x + e

2x

 dx  

=  e
2x 

. e
e2x

  = 
1

2
 e

z 
dz  

= 
1

2
 e

z
 + c = 

1

2
 e

e2x
 + c 

awi, e
2x

 = z 

 2 e
2x 

dx = dz 

 e
2x

 dx = 
1

2
 dz 

60. f(x) = x
2
 – x dvskbwUi †Kvb we›`y‡Z ¯úk©K x-A‡ÿi mv‡_ 45 †KvY 

Drcbœ K‡i? 

 A. (1, 0)  B. (1, 2) 

 C. (0, – 1)  D. (1, 1) 

  S A Why f(x) = x
2
 – x; ¯úk©K Gi Xvj = f'(x) = 2x – 1 

  tan45 = 2x – 1  1 = 2x – 1  1 = 2x – 1  2x = 2 

  x = 1  y = 1
2
 – 1 = 0  wb‡Y©q we›`y = (1,0) 

61. y =  A cos x + B sin x n‡j y2 = †KvbwU? 

 A. – y  B. y 

 C. 0  D. (A + B) sin x 

  S A Why  y = A cos x + B sin x  y1 = – A sin x + B cos x 

  y2 = – A cos x – B sin x = – (A cos x + B sin x) y2 = – y 

62. n Gi †Kvb gv‡bi Rb¨ y = nx – 5 †iLvwU 
x

2

16
 + 

y
2

9
 = 1 Dce„Ë‡K ¯úk© Ki‡e? 

 A. 1  B. 
1

2
 

 C. 
2

3
  D. 

3

2
 

  S A Why  c
2
 = a

2
m

2
 + b

2 
 (– 5)

2
 = 16n

2
 +9 n

2
 = 1 n = 1 

63. (– 9,9) I (5,5) we›`yØ‡qi ms‡hvRK †iLv‡K e¨vm a‡i AswKZ e„‡Ëi 

mgxKiY †KvbwU?   [RU-C, myigv-3. 2023-24] 

 A. x
2
 + y

2
 + 4x + 14 = 0 B. x

2
 + y

2
 + 4x – 14y = 0 

 C. x
2
 + y

2
 – 4x + 14y = 0 D. x

2
 + y

2
 – 4x – 14y = 0 

  S B Why  (– 9,9) I (5,5) we›`yØ‡qi ms‡hvRK †iLv‡K e¨vm a‡i 

AswKZ e„‡Ëi mgxKiY, (x + 9) (x – 5) + (y – 9) (y – 5) = 0 

  x
2
 + 9x – 5x  45 + y

2
 – 9y – 5y + 45 = 0  

  x
2
 + y

2
 + 4x – 14 y = 0 

64. y = 3x + 7 Ges 3y – x – 8 = 0 †iLvØ‡qi AšÍf‚©³ m~²‡KvY- 

 A. tan
–1

 1  B. tan
–11

2
 

 C. tan
–14

3
  D. tan

–13

4
 

  S C Why  y = 3x + 7 †iLvi Xvj m1 = 3 

 3y = x + 8 †iLvi Xvj, m2 = 
1

3
  AšÍf‚©³ m~²‡KvY, tan = 

m1 – m2

1 + m1m2
 

   = tan
–1

 

3 – 
1

3

1 + 3 × 
1

3

   = tan
–1 4

3
 

65. cot cos
–1

 sin tan
–1

 
3

4
 =  †KvbwU? 

 A. 
4

3
  B. 

3

16
 

 C. 
9

4
  D. 

3

4
 

  S D Why  cot cos
–1

 sin tan
–1

 
3

4
 = cot cos

–1 
sin sin

–1
 
3

5
 

 = cot cos
–1 3

5
 = cot cot

–1
 
3

4
 = 

3

4
 

66. z = 1 + ix n‡j |z + 1| = 4 Øviv wb‡`©wkZ mÂvic_ †KvbwU? 

 A. x
2
 – 12 = 0  B. x

2
 + 12 = 0 

 C. x
2
 – 6 = 0  D. x

2 
+ 6 = 0 

  S A Why  |z + 1| = 4  

  |1 + ix + 1| = 4  x
2
 + 2

2
 = 4 

  x
2
 + 2

2
 = 4

2
   x

2
 – 12 = 0 
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67. †Kvb we› ỳ‡Z 60 †Kv‡Y wµqviZ `yBwU mgvb ej‡K GKB we› ỳ‡Z wµqviZ 

15N e‡ji mvnv‡h¨ fvimv‡g¨ ivL‡j e‡ji gvb †KvbwU? 

 A. 5 2N  B. 5 3N 

 C. 2 2N  D. 3 2N 

  S B Why  R = 2P cos 


2
  

  15 = 2P cos 
60

2
 

  P = 
15

3
 = 5 3N 

68. x
2
 + y

2
 – 4x + 6y + 5 = 0 e„‡Ëi †h e¨vmwU (5,7) we› ỳ w`‡q hvq Zvi 

mgxKiY †KvbwU? 

 A. 10x – 3y – 29 = 0 B. 4x – 7y + 29 = 0 

 C. x – 9y + 58 = 0 D. 13x – y – 58 = 0 

  S B Why Option Test: e¨vmwU (5,7) we›`y w`‡q hvq e‡j e¨v‡mi 

mgxKiY‡K we› ỳwU wm× Ki‡e,  

 Option B n‡Z L.H.S = 4 × 5 – 7 × 7 + 29 = 0 = R.H. S 

69. hw` 


4

 – 5
 f(x) dx = 10 nq, Z‡e 


10

 1
 6f(x – 6) dx = ? 

 A. 36  B. 80 

 C. 50  D. 60 

  S D Why  


4

– 5
 f(x)  dx = 10 [ ]f(x)

4

 – 5 = 10 f(4) – f(–5) =10 

  


10

1
 6f (x – 6) dx = 6 


10

1
 f(x – 6) dx 

 = 6 [ ]f(x – 6)
10

 15
 = 6 [f(10 – 6) – f (1 – 6)]  

 = 6[f(4) – f(– 5)] = 6 × 10 = 60 

70. a – b = 5 Ges a
2
 – b

2
 = 15 n‡j a  I b g~&j wewkó mgxKiY- 

 A. x
2
 + 4x + 3 = 0 B. x

2
 – 3x – 4 = 0 

 C. x
2
 + 3x + 5 = 0 D. x

2
 + 3x – 4 = 0 

  S B Why  a – b = 5 Ges a
2 
– b

2
 = 15 

  (a + b) (a – b) = 15  a + b = 3 

  ab = 



a + b

2

2

 – 



a – b

2

2

 = 


3

2

2

 – 


5

2

2

 = 
9

4
 – 

25

4
 = – 4 

  wb‡Y©q mgxKiY, x
2
 – (a + b) x + ab = 0  x

2
 – 3x – 4 = 0 

71. 3x
2
 + 7x – 2 = 0 mgxKi‡Yi g~jØ‡qi †hvMdj I ¸Yd‡ji mgwó †KvbwU? 

 A. 5  B. – 3 

 C. – 
5

3
  D. 

4

3
 

  S B Why  3x
2
 + 7x – 2 = 0; g~jØq   I    +  = 

– 7

3
 

  Ges  = 
– 2

3
   +  +  = 

– 7

3
 – 

2

3
 = – 3 

72. i
2
 = – 1 n‡j 

i + i
–1

i – i
–1 Gi gvb †KvbwU? 

 A. 2  B. – 2i 

 C. 0  D. 2i 

  S C Why  
i + i

–1

i – i
–1 = 

i
2
 + 1

i
2
 – 1

 = 
– 1 + 1

– 1 – 1
 = 0 

73. sec (– 945) Gi gvb †KvbwU?  

 A. 2  B. – 2 

 C. 
2

3
  D. – 

3

2
 

  S B Why  sec (– 945) = sec (945) = sec (10 × 90 + 45) 

 = – sec 45 = – 2 

74. 2x
2
 – 3y

2
 = 1 Awae„‡Ëi AmxgZU †iLvi mgxKiY †KvbwU? 

 A. 3y  2x = 0 B. 2y  3x = 0 

 C. 3x  2y = 0 D. 2x  3y = 0  

  S D Why  2x
2
 – 3y

2
 = 1 Awae„‡Ëi   

 AmxgZ‡Ui mgxKiY: 2x
2
 – 3y

2
 = 0 2x

2
 = 3y

2 

 
 2x =  3y  2x  3y = 0 

75. 
 

1

0
 
e

x

x
 dx =  †KvbwU? 

 A. 2(e – 1)  B. 2 (e + 1) 

 C. e – 1  D. 2 (1 – e) 

  S A Why  


1

0
 
e

x

x
 dx = 2


1

0
 
e

x

2 x
 dx= 2


1

0
 e x d( x) 

 = 2 [ ]e x 1

 0 = 2(e 1 – e 0) = 2 (e – 1). 

76. y = 2x + 1 †iLvwU y
2
 = 4cx cive„Ë‡K ¯úk© Ki‡j c = ? 

 A. 4  B. 3 

 C. 1  D. 2 

  S D Why  y = 2x + 1 

                  y
2
 = 4cx  

  c = 
a

m
  1 = 

c

2
  c = 2 

77. GKwU wÎfz‡Ri evûi •`N©¨ 9,40 Ges 41| Gi cive„‡Ëi e¨vmva©- 

 A. 24.5  B. 25.5 

 C. 20.5  D. 25.0 

  S C Why cwie„‡Ëi e¨vmva© = 
abc

4 s(s – a)(s – b)(s – c)
 

†`Iqv Av‡Q, a = 9 

                  b = 40 

                  c = 41 

s = 
9 + 40 + 41

2
 = 45 

  r = 
9 × 40 × 41

4 45 × 36 × 5 × 4
 = 20.5 

78. 
d

dx
 (cos 5x) = †KvbwU? 

 A. sin5x  B. – 5sin5x 

 C. – 
5

180
 sin 5x  D. 

5

180
 sin 5x 

  S B Why  
d

dx
 (cos 5x) = – 5 sin 5x 

79. (1, – 1) we›`yMvgx Ges 2x – 3y + 1 = 0 †iLvi Dci j¤^ †iLvi mgxKiY 

†KvbwU? 

 A. 3x + 2y – 1 = 0 B. 3x – 2y – 1 = 0 

 C. – 3x + 2y + 1 = 0 D. 2x + 3y + 1 = 0 

  S A Why  2x – 3y + 1 = 0 †iLvi j¤̂ †iLvi mgxKiY, 

 3x + 2y + k = 0 hv (1, – 1) we›`yMvgx 

  3 – 2 + k = 0  k = – 1  wb‡Y©q †iLv: 3x + 2y – 1 = 0 

80. m Gi wKiƒc gv‡bi Rb¨ 1 + mx + x
2
 = 0 mgxKiYwUi g~jØq RwUj n‡e? 

 A. 0  m < 2  B. – 2  m  2 

 C. 0  m  2  D. – 2 < m < 2 

  S D Why  1 + mx + x
2
 = 0  x

2
 + mx + 1 = 0 

 mgxKi‡Yi g~jØq RwUj n‡j, wbðvqK  < 0 

  m
2
 – 4 < 0  (m + 2) (m – 2) < 0  – 2 < m < 2 
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ivRkvnx wek¦we`¨vjq 

¯œvZK cÖ_g el© mgwš^Z fwZ© cixÿv 
BDwbU: wm, MÖæc-†gNbv-03, wkdU-04 

 
 

†mkb 
2023-2024 

 
 

 K-kvLv (Avewk¨K) 
 

01. ( )
i + 


j  Ges 


i Gi ga¨eZ©x †KvY KZ?  

 A. 0 B. 180 C. 90 D. 45  

  S D 
 

Why  

i + 


j I 


i Gi ga¨eZ©x †KvY, 

  = cos
1

 






(


i + 


j) . 


i

1
2
 + 1

2
 . 1

 = cos
1

 




1

2
 = 45  

02. GKwU Zvc BwÄ‡bi Kvh©Ki c`v_© 200C ZvcgvÎvi Drm †_‡K 1000J 

Zvc MÖnY K‡i Ges 305K ZvcgvÎvq ZvcMÖvn‡K 600J Zvc eR©b Ki‡j 

Gi `ÿZv KZ n‡e?  

 A. 40% B. 50% C. 60% D. 35%  

  S A 
 

Why  = 




1  

Q2

Q1

  100%  = 




1  

600

1000
  100%  

       = 0.4  100% = 40%    

03. wbR A‡ÿi mv‡c‡ÿ N~Y©vqgvb wb‡iU wmwjÛv‡ii †ÿ‡Î RoZvi åvgK wK‡mi 

Dci wbf©ikxj?  

 A. e¨vmva© I fi  B. •`N©¨ I fi 

 C. e¨vmva© I •`N©¨  D. e¨vmva©, •`N©¨ I fi 

  S A 
 

Why  wb‡iU wmwjÛv‡ii RoZvi åvgK, I = Mr
2
  

 A_©vr, RoZvi åvgK wmwjÛv‡ii fi I e¨vmv‡a©i Dci wbf©ikxj|  

04. wb‡Pi †Kvb ỳwU †f․Z ivwki gvÎv GKB?  

 A. fi‡eM I NvZej B. kw³ I c„ôkw³ 

 C. ej I c„ôUvb  D. fi‡eM I †K․wYK †eM 

  S A 
 

Why  NvZ e‡ji †ÿ‡Î e‡ji wµqviKvj Aí nIqvq fi‡e‡Mi 

cwieZ©b Øviv NvZ e‡ji (F.t) cwigvY Kiv nq| A_©vr fi‡eM I NvZej 

Gi gvÎv GKB n‡e|  

05. c„w_ex‡Z †Kv‡bv e ‧̄i fi †g‡c M kg cvIqv †Mj| IB cixÿY P›`ªc„‡ô 

Ki‡j e¯¿wUi fi KZ kg cvIqv hv‡e?  

 A. M/6 B. M C. 6 M D. M g  

  S B 
 

Why  †h‡Kv‡bv Ae  ̄v‡b e ‧̄i fi GKB _vK‡e| ZvB, c„w_ex I Puv` 

Dfq †ÿ‡ÎB fi M kg _vK‡e|  

06. wb‡Pi †KvbwU mZ¨ bq?  

A. Zwor cÖevn cwigv‡ci Rb¨ A¨vwgUvi‡K eZ©bx‡Z †kÖwY mgev‡q hy³ Kiv nq  

B. wefe cv_©K¨ wbY©‡qi Rb¨ eZ©bx‡Z †fvëwgUvi‡K mgvšÍiv‡j hy³ Kiv nq 

C. A¨vwgUv‡ii mv‡_ mgvšÍiv‡j Lye ¯̂ígv‡bi GKwU †iva jvwM‡q 

A¨vwgUv‡ii cvjøv e„w× Kiv hvq| 

D. miæ avZe Zvi‡K kv›U wn‡m‡e e¨envi Kiv nq  

  S D 
 

Why  ¯^í gv‡bi †iva‡K kv›U wn‡m‡e e¨envi Kiv nq|  

07. 1.0kg f‡ii GKwU cv_i †mvRv wb‡Pi w`‡K co‡Q| evZv‡mi evav 7.8N 

n‡j cv_iwUi Z¡iY KZ?  

 A. 7.8 ms
2

 B. 1 ms
2

 C. 2 ms
2

 D. 9.8 ms
2

  

  S C 
 

Why  Z¡iY, a = 
mg  f

m
 = 

1  9.8  7.8

1
 = 

2

1
 = 2 ms

2
  

08. GKwU avi‡Ki ỳwU cv‡Zi g‡a¨ wefe cv_©K¨ V Ges avi‡K mwÂZ kw³ 

U| avi‡Ki wefe e„w× K‡i 2V Kiv n‡j, mwÂZ kw³ e„w× †c‡q KZ n‡e?  

 A. 4U B. 8U C. 9U D. 2U 

  S A 
 

Why  mwÂZ kw³, U = 
1

2
 CV

2
     U  V

2
  

  
U2

U1

 = 




V2

V1

2

 = 




2V

V

2

 = 4  U2 = 4U1 = 4U    

09. wP‡Îi eZ©bxi P I  Q we›`yi g‡a¨ Zzj¨‡iva-  

 
17

1

95 4

P

Q

 

 A. 2  B. 4 C. 6 D. 8

  S B 
 

Why  9 I 1 †kÖwY‡Z, Rs = 10 

 4 I  Rs mgvšÍiv‡j, Rp = 
10  4

10 + 4
 = 

40

14
 = 

20

7
  

 Rp I 17 †kÖwY‡Z, Rs
1
 = 

20

7
 + 17 = 

139

7
  

 Ges Rs
1
 I 5 mgvšÍiv‡j, Rp

1
 = 

139

7
  5

139

7
 + 5

 = 3.994  4  

10. `ywU mgvšÍivj Px‡oi e¨eavb 4mm| G‡K 5600

A Zi½‣`‡N©¨i GKeY©x 

Av‡jv Øviv Av‡jvwKZ Kiv n‡jv| 2.0m `~i‡Z¡ Aew  ̄Z c`©vq †Wvivi cÖ¯  

KZ mm n‡e?  

 A. 0.19 B. 1.9  10
4

 C. 0.38 D. 3.8  10
4

  

  S A 
 

Why  †Wviv cÖ¯ , 

 x = 
D

2a
 = 

5600  10
10

  2

2  4  10
3  

  = 1.4  10
4

 m  

  = 0.14  10
3

 m = 0.14 mm  0.19 

a = 4  10
3

 m 

 = 5600  10
10

 m 

D = 2m  

11. †ù‡ivwgUv‡ii e„ËvKvi †¯‥jwU m¤ú~Y© GKevi Nyiv‡j •iwLK †¯‥j eivei †h 

`~iZ¡ AwZµg K‡i Zv‡K Kx e‡j?  

 A. wcP B. jwNó MYb C. fvwb©qvi aªæeK D. †KvbwUB bq  

  S A 
 

Why wcP (Pitch): ¯…z M‡Ri Uzwci mvnv‡h¨ e„ËvKvi †¯‥j‡K GKevi 

Nyiv‡j GwU •iwLK †¯‥j eivei †h •`N©¨ AwZµg K‡i Zv‡K h‡š¿i wcP 

e‡j|  

12. wb‡¤œi eZ©bx‡Z †gvU Zwor cÖevn KZ? 

 5

5

6

3

6V

 

 A. 4A B. 2A C. 3A D. 6A 

  S B 
 

Why  5 I 5 mgvšÍiv‡j, Rp = 
5

2
 = 2.5  

 Ges 3 I Rp †kÖwY‡Z, Rs =  RP + 2.5 = 5.5  

 GLb, Rs I 6 mgvšÍiv‡j, Rp
1
 = 

6  5.5

6 + 5.5
 = 2.87   

  cÖevn, I = 
V

Rp
1

 = 
6

2.87
 = 2.09  2A  

13. mylg e„ËvKvi c‡_ mg ª̀æwZ‡Z Pjgvb e ‧̄i Z¡iY-  

 A. k~b¨  

 B. e ‧̄i ª̀æwZ I c‡_i e¨vmv‡a©i Ici wbf©i K‡i 

 C. ïay e¨vmv‡a©i Ici wbf©i K‡i  

 D. cwigvc Kiv m¤¢e bq  

  S B 
 

Why  mylg e„ËvKvi c‡_ mg ª̀æwZ‡Z Pjgvb e ‧̄i Z¡iY,  

 a = 
v

2

r
 = 

2
r ; GwU `ªæwU (v) I c‡_i e¨vmva© (r) Gi Dci wbf©i K‡i|  
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14. m-Gi gvb KZ n‡j 

r  = (x + z

3
) 

i  + (my + x

2
) 

j  + (z  xy) 


k 

mwjbqWvj n‡e?  

 A. 1 B. 2 C. 1 D.  2  

  S D 
 

Why  †Kv‡bv †f±i ivwki WvBfvi‡RÝ k~b¨ n‡j Zv mwjbqWvj nq 

 A_©vr, 

∇ . 


r  = 0  

d

dx
 (x + z

3
) + 

d

dy
 (my + x

2
) + 

d

dz
 (z  xy) = 0 

  1 + m + 1 = 0  m = 2  

15. †evi g‡Wj Abyhvqx nvB‡Wªv‡Rb cigvYyi wØZxq kw³ Í̄‡ii kw³ KZ?  

 A.  13.6 eV B.  1.51eV C.  3.4 eV D. 3.4 eV  

  S C 
 

Why  †evi g‡Wj Abymv‡i n-Zg Í̄‡i kw³, En = 
E1

n
2 

  E2 = 
 13.6

2
2  =  3.4 eV  

16. 4 †gwUªK Ub evjy †evSvB UªvK 19ms
1

 †e‡M avegvb| UªvK †_‡K 50kg 

f‡ii PviwU evjyi e Í̄v c‡o †Mj| Uªv‡Ki †e‡Mi cwieZ©b KZ n‡e?  

 A. 20ms
1

 B. 10ms
1

 C. 2ms
1

 D. 1ms
1

  

  S D 
 

Why  fi‡e‡Mi msiwÿZ _v‡K,  

 P1 = P2  m1v1 = m2v2  

  v2 = 
m1v1

m2

 = 
4000  19

3800
 = 20 ms

1
  

  †e‡Mi cwieZ©b,  

 v = v2  v1 = 20  19 = 1 ms
1

  

m1 = 4 †gwUªKUb 

 = 4000 kg 

v1 = 19 ms
1

  

m2 = 4000  (4  50) 

 = 3800 kg 

V2 = ?  

17. 1mm cȪ  ‡”Q`wewkó GKwU Zv‡ii •`N©¨ 1% e„w× Ki‡Z KZ ej cÖ‡qvM 

Ki‡Z n‡e? [Y = 1  10
11

 Nm
2

]  

 A. 10
5
N B. 2  10

3
N C. 10

3
N D. 10N 

  S C 
 

Why  F = YA 
l

L
 =  YA  

x

100
  

  = 1  10
11

  1  10
6

  
1

100
 = 10

1162
 = 10

3
 N  

18. GKB Af¨šÍixY †iv‡ai PviwU e¨vUvwi †kÖwY‡Z mshy³| fzjµ‡g GKwU e¨vUvwi 

wecixZfv‡e mshy³ Ki‡j Zwor cÖev‡ni gvb cÖ_g Ae ’̄vi KZ ¸Y n‡e?  

 A. 2 B. 
1

2
 C.  

1

3
 D. 1  

  S B 
 

Why 1g †ÿ‡Î, 

   
 Es = nE = 4E  

wØZxq †ÿ‡Î, 

  
Es = (n  2)E = 2E 

Note: ci¯úi wecixZfv‡e 

mshy³ ỳwU e¨vUvwii Zzj¨ kw³ 

Zv‡`i we‡qvM d‡ji mgvb|  

 cÖevn, I = 
E

R + r
     I  E  

  
I2

I1

 = 
2E

4E
 = 

1

2
     I2 = 

I1

2
; A_©vr, cÖevn cÖv_wgK Ae  ̄vq A‡a©K n‡e|  

19. 25 eQi eqmx GK gnvk~b¨Pvix gnvKvkhv‡b 1.8  10
8
 ms

1
 `ªæwZ‡Z P‡j 

c„w_exi wn‡m‡e 30 eQi ci wd‡i G‡jb| Zvi eZ©gvb eqm KZ?  

 A. 49Y B. 54Y C. 58Y D. 63Y  

  S A 
 

Why  t = 
t0

1  



v

C

2
  

  t0 = t  1  



v

C

2

  

  = 30  0.8  

  = 24 Y   

c„w_exi wn‡m‡e mgq, 

 t = 30 y 

 †eM, v = 1.8  10
8
 ms

1
 = 0.6 C 

n‡j, 1  



v

C

2

= 0.8 

  

  Zvi eZ©gvb eqm = 25 + t0 = 25 + 24 = 49 y  

20. wb‡Pi †KvbwU aªæeK n‡j †Kvb e ‧̄i Ici cÖhy³ UK© k~b¨ n‡e?  

 A. ej B. e‡ji NvZ C. •iwLK fi‡eM D. †K․wYK fi‡eM  

  S D 
 

Why  †K․wYK fi‡eM aªæe n‡j UK© k~b¨ nq,  

 A_©vr,  = 
dL

dt
 = 0    [L = aªæe] 

21. gyw³‡eM e Gi mv‡_ GKwU K…wÎg DcMÖ‡ni Dr‡ÿcb †eM -Gi g‡a¨ 

m¤úK©-  

 A. = 
GM

R + h
 e B.  = g Re 

 C. = 
e

2
  D. †KvbwUB bq   

  S C 
 

Why  Dr‡ÿcb †eM, V = 
GM

R + h
 = 

GM

R
  [hw` h << R]  

     V = gR  

 gyw³ †eM, Ve = 2gR = 2  gR = 2V   V = 
Ve

2
 

22. GKwU †m‡KÛ †`vj‡Ki •`N©¨ 9 ¸Y Kiv n‡j Gi †`vjbKvj  

 A. 3 sec B. 2 sec C. 6 sec D. 9.8 sec 

  S C 
 

Why  T = 2
L

g
      T  L    

T2

T1

 = 
L2

L1

  

  T2 = 9.T1 = 3  2 = 6 sec  

23. hw` 

B = x

2
y

i + y

2
z

j + z

2
x

k nq, Z‡e (1, 1, 0) we› ỳ‡Z 


 . 


B Gi gvb 

wbY©q Ki|  

 A. 2 B. 1 C. 0 D. 6  

  S A 
 

Why  

∇.


B = 







x
 

i + 



y
 

j  + 



z
 

k  . (x

2
y

i + y

2
z

j + z

2
x

k)  

  = 2xy + 2yz + 2zx  

  (1, 1, 0) we›`y‡Z, 

∇.


B = 2 + 0 + 0 = 2  

24. GKwU UªvbwR÷‡ii †Wvwcs Gi Rb¨ †KvbwU mZ¨?  

 A. Kv‡j±‡ii †Wvwcs me‡P‡q †ewk B. †e‡Ri †Wvwcs me‡P‡q †ewk 

 C. GwgUv‡ii †Wvwcs me‡P‡q †ewk D. GwgUv‡ii †Wvwcs me‡P‡q Kg 

  S C 
 

Why 
 
UªvbwR÷‡ii 3wU Ask: 

 (i) †em: me‡P‡q Kg †WvcvwqZ nIqvq me‡P‡q cvZjv| 

 (ii) GwgUvi: gvSvgvwS Ae  ̄vq †WvcvwqZ nIqvq †ek cyiæ| 

 (iii) Kv‡j±i: me‡P‡q †ewk †WvcvwqZ nIqvq  me‡P‡q †ewk cyiæ|  

25. †Kjwfb †¯‥‡j Ggb GKwU ZvcgvÎv †ei Ki hv †mjwmqvm †¯‥‡j 

dv‡ibnvBU †¯‥‡ji 5 ¸Y|  

 A. 240 K B. 245 K C. 253 K D. 255 K  

  S C 
 

Why  F = x, C = 5x ∵ 
C

5
 = 

F – 32

9
  

5x

5
 = 

x – 32

9
 

  9x = x – 32  8x = – 32 

  x = – 4  F = – 4F  C = 5 × – 4 = – 20C 

  †Kjwfb †¯‥j: = (273 – 20)K = 253K   

26. NaOH ª̀e‡Y OH

 Gi NbgvÎv  0.001 M n‡j ª̀e‡Yi pH KZ?  

 A. 2 B. 3 C. 10 D. 11 

  S D Why  P
OH

 = – log[OH
–
] = – log[0.001] = 3 

  P
H
 = 14 – P

OH
 = 14 – 3 = 11 

27. C6H5CONH2 + Br2 + 4NaOH 


 A + 2NaBr + Na2CO3 + 

2H2O; wewµqvq A †h․M wb‡Pi †KvbwU?  

 A. A¨vwbwjb B. †dbj C. †ebRwqK GwmW D. bvB‡Uªv‡ebwRb  

  S A Why ndg¨vb ÿz`ªvskKiY wewµqv: 

 C6H5CONH2

(†ebRvgvBW)

 + Br2 + 4NaOH 


 C6H5NH2

(A v̈wbwjb)

 + 2NaBr + Na2CO3 + 2H2O 
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28. 50 ppm NbgvÎvi 100 mL `ªe‡Y Kx cwigvY ª̀e _v‡K?  

 A. 500 g B. 5 g C. 0.5 mg D. 5 mg 

  S D Why ppm = SM × 10
3 
 ppm = 

1000W

MV
  M  10

3
  

 W = 
ppm  V

10
6  =  

50 × 100

10
6   W = 0.005g = 5mg 

29. GKwU `ªe‡Yi pH 5 †_‡K Kwg‡q 3 Kiv n‡j H3O
+
 Avq‡bi NbgvÎv KZ 

¸Y e„w× cv‡e?  

 A. 10 B. 100 C. 1000 D. 02  

  S B Why  P
H
 = – log[H

+
]  P

H 
 

1

[H
+
]
  [H

+
] = 10

–P
H

 

 myZivs, ª̀e‡Yi P
H
 5 †_‡K Kwg‡q 3 Kiv n‡j [H3O

+
] 10

5 – 3
 = 100 ¸Y 

e„w× cv‡e| 

30. wb‡Pi †KvbwU wK‡Uv-Bbj U‡UvgvwiRg cÖ`k©b K‡i bv?  

 A. CH3

O
||
CH  B. C6H5

O
||
CCH3 

 C. C6H5

O
||
CC6H5 D. CH3

O
||
CCH2

O
||
CCH3  

  S C Why  U‡UvgvwiR‡gi kZ©:  

   †h․‡Mi Aby‡Z Aek¨B GKwU Zwor FYvZ¥K cigvYy †hgb: O,N ev S 

wØeÜb ev wÎeÜ‡b hy³ _vK‡Z n‡e| 

  †h․‡Mi AYy‡Z Kgc‡ÿ 1wU  – H cigvYy _vK‡Z nq| Kve©wbj MÖæc 

†h․‡M Dcw  ̄Z  – H cigvYy Kve©wbj MÖæ‡ci Aw·‡Rb cigvYy‡Z 

¯ vbvšÍwiZ n‡q wK‡UvwbK MÖæc‡K B‡bvwjK MÖæ‡c cwiewZ©Z Ki‡Z cv‡i| 

d‡j Gme †h․‡Mi U‡UvgvwiRg mgvYy nq| 

  B_vb¨vj (CH3CHO), A¨vwm‡Uv‡dbb (C6H5COCH3) A¨vwmUvBj 

A¨vwm‡Uvb (CH3COCH2COCH3) U‡UvgvwiRg mgvYyZv †`Lvq| 

  †eb‡Rv‡dbb (C6H5COC6H5) G  – H bv _vKvq GwU U‡UvgvwiRg 

mgvYyZv †`Lvq bv| 

31. E
0

Zn2+ =  0.76 V n‡j 25C ZvcgvÎvq 1 M ZnSO4 `ªe‡Y wbgw¾Z 

wRsK ZworØv‡ii wefe KZ †fvë?  

 A.  0.76 B.  0.80 C.  0.72 D.  0.84  

  S A Why  †Kvb ZworØv‡ii ZworØvi wef‡ei gvb Zwor we‡køl¨ `ªe‡Yi 

ZvcgvÎv, avZe I AavZe ZworØvi I ª̀e‡Y H avZe I AavZe Avq‡bi 

cÖK…wZ Ges `ªe‡Y avZe ev AavZe Avq‡bi NbgvÎvi Dci wbf©i K‡i| Zn 

ZworØv‡ii cÖgvY weRviY wefe Zn
2+

/Zn Gi gvb – 0.76V| A_©vr 25C 

ZvcgvÎvq 1M ZnSO4 `ªe‡Y wbgw¾Z Zn ZworØv‡ii wefe –0.76V| 

32. wb‡Pi †KvbwU k~b¨ µ‡gi wewµqv?  

 A. H2(g) + Cl2(g) 
h

 2HCl(g)  

 B. H2(g) + I2(g) 


 2HI(g) 

 C. 2N2O5(g) 


 4NO2 (g) + O2(g) 

 D. PCl5(g) 


 PCl3(g) + Cl2(g)   

  S A Why  k~b¨ µg wewµqvi D`vniY: 

   H2 + Cl2 
UV

 2HCl 

   2PH3 
Mo

 2P + 3H2 

   A v̈wm‡Uv‡bi mv‡_ Br2 ms‡hvRb n‡jv Br2 Gi mv‡c‡ÿ k~b¨ µg wewµqv| 

   Au Gi Dci HI Gi we‡qvRb| 

33. 4.74 pH wewkó evdvi ª̀eY wb‡Pi †KvbwU?  

 A. CH3COOH I CH3COONa B. HCl I NaCl 

 C. NH3 I NH4Cl D. NaCl I NaHCO3  

  S A Why  †h evdvi ª̀e‡Yi P
H
 7 Gi Kg Zv‡K A¤øxq evdvi ª̀eY e‡j| 

CH3COOH I CH3COONa Gi evdvi ª̀eY A¤øxq| ZvB Gi P
H 

n‡e 7 

Gi Kg hv D‡jøwLZ cÖ‡kœ †`qv Av‡Q|   

34. ÿvi avZzmg~‡ni g‡a¨ me‡P‡q Kg Zwor abvZ¥K I Kg mwµq avZz wb‡Pi 

†KvbwU?  

 A. Li B. Na C. K D. Cs 

  S A Why  GKB MÖæ‡c Dci †_‡K wb‡P †M‡j †g․‡ji Zwor abvZ¥KZv I 

mwµqZv ev‡o|  

 ÿvi avZzi Zwor abvZ¥KZv I mwµqZvi µg: 

 Li < Na < K < Rb < Cs  

35. AvDdevD bxwZ Abymv‡i wb‡Pi †Kvb kw³µgwU mwVK? 

 A. 4s < 3d < 4p  B. 3d < 4s < 4p 

 C. 4d < 5s < 5p  D. 5s < 5p < 4d 

  S A Why   n + l Gi gvb Kg n‡j kw³ Kg I †ewk n‡j kw³ †ewk nq| 

   n + l Gi gvb mgvb n‡j hvi n Gi gvb Kg Zv‡Z e
–
 Av‡M hv‡e Ges 

Zvi kw³ †ewk| 

   4s Gi Rb¨, n + l = 4 + 0 = 4; 3d Gi Rb¨, n + l = 3 + 2 = 5 Ges  4p 

Gi Rb¨, n + l = 4 + 1 = 5; myZivs G‡`i kw³i µg: 4s < 3d < 4p 

36. 1 mol Møy‡KvR RvwiZ Ki‡Z STP-†Z KZ wjUvi O2 cÖ‡qvRb? 

 A. 130.0 B. 134.4 C. 140.4 D. 22.4 

  S B Why  C6H12O6 + 6O2  6CO2 + 6H2O  
nC

6
H

12
O

2

nO
2

 = 
1

6
 

  
1

V

22.4

 = 
1

6
  V = 22.4 × 6 = 134.40L 

37. GKwU Kve©b-12 cigvYyi fi cÖvq KZ MÖvg? 

 A. 1.66  10
24

  B. 6.02  10
23 

 C. 1.99  10
23

  D. 1.99  10
24 

  S C Why  
W

M
 = 

x

NA
  

W

12
 = 

1

6.02 × 10
23  W = 1.99 × 10

–23
g 

38. nvB‡Wªv‡Rb m „̀k Avqb Be
3+

 Gi 2q Kÿc‡_i e¨vmva© KZ? 

 A. 0.435 Å B. 0.706 Å C. 0.529 Å D. 0.629 Å 

  S C Why  n Zg Kÿc‡_i e¨vmva©, rn = 
n

2
 × 5.29 × 10

–11

Z
 m 

  Be
3+

 Gi 2q Kÿc‡_i e¨vmva©, r2 = 
2

2
 × 5.29 × 10

–11

4
m 

 = 5.29 × 10
–11

 m = 0.529 A 

39. wb‡Pi GwmW¸‡jvi g‡a¨ †KvbwU nvB‡cv GwmW? 

 A. H3PO3 B. H3PO2 C. H3PO4 D. HPO3 

  S B Why  dmdivm †h․M: 

RviY msL¨v 
Gwm‡Wi 

ms‡KZ bvg 

+1
 

H3PO2 nvB‡cvdmdivm GwmW 

+3
 

H3PO3 dmdivm GwmW 

+5
 

H3PO4 dmdwiK GwmW 

+5
 

HPO3 †gUvdmdwiK GwmW 

40. Kx Kvi‡Y †Kvb Zxeª Zwor we‡køl¨ `ªe‡Yi Zzj¨ cwievwnZv NbgvÎv n«v‡mi 

mv‡_ evo‡Z _v‡K Ges GKwU w  ̄i gv‡b †cu․‡Q? 

 A. `ªe‡Yi mv› ª̀Zv n«vm B. Avq‡bi msL¨v e„w× 

 C. AvšÍtAvqb AvKl©Y n«vm D. Avq‡bi PvR© e„w× 

  S C Why  †Kvb Zxeª Zwor we‡kø‡l¨i (HCl, NaCl) Zzj¨ cwievwnZv Gi 

NbgvÎv n«v‡mi mv‡_ evo‡Z _v‡K Ges GKwU w  ̄i gv‡b †c․uQvq| KviY Gi 

AvšÍtAvqb AvKl©Y n«vm cvq|  
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41. †Kvb wewµqv Øviv Kve©wbj g~jK wgw_wjb g~j‡K cwiYZ nq? 

 A. DU©R wewµqv  B. wK¬‡gbmb weRviY 

 C. wWKve©w·‡jkb  D. †KvbwUB bq 

  S B Why  R–CO–R 
Zn/Hg


HCl
 R–CH2–R (wK¬‡gbmb weRvib wewµqv) 

 GLv‡b CO g~jK CH2 (wgw_wjb g~jK) G cwiYZ nq| 

42. IUPAC Abyhvqx CH3CHC(Cl)CH2CH2CHO †h․MwUi bvg 

wb‡Pi †KvbwU? 

 A. 4-†K¬v‡iv‡n·-4-Bb¨vj B. 3-†K¬v‡iv-3-Bb-†c›Uvb¨vj 

 C. 3-†K¬v‡iv‡n·-3-Bb¨vj D. 4-†K¬v‡iv‡n·vb¨vj 

  S A Why  

 
CH3–CH=C–CH2–CH2–CHO 
6 5 4 3 2 1 

Cl 

 
 IUPAC bvg: 4-†K¬v‡iv‡n·-4- Bb¨vj| 

43. 27C ZvcgvÎvq 300 ml cwigvY GKwU M¨vm‡K GKB Pv‡c †i‡L 7C 

ZvcgvÎvq wb‡q Avmv n‡j Gi AvqZb (mL) KZ? 

 A. 280 B. 300 C. 370 D. 170 

  S A Why  
V1

T1
 = 

V2

T2
  

300

300
 = 

V2

280
  V2 = 280mL 

44. wb‡Pi †KvbwU Dfag©x †h․M bq? 

 A. H2O B. HNO3 C. HSO4

 D. HCO3

 

  S B Why †h me AYy ev Avqb  ̄vb‡f‡` †cÖvUb `vZv I M ÖnxZv Dfq 

wn‡m‡e AvPiY K‡i Zv‡K Dfag©x †h․M e‡j| H2O,HS
–
,HCO3

–
,HSO4

–

,H2PO4
–
,HPO

2–

4 , H3PO
–

3,HC2O
–

4 mn mKj H hy³ Ab¨vqb Dfag©x †h․M 

wn‡m‡e AvPiY K‡i| 

45. wb‡Pi †Kvb †g․‡ji cigvYy‡Z GKBgyLx w¯ú‡bi me©vwaK msL¨K we‡Rvo 

B‡jKUªb we`¨gvb? 

 A. N B. O C. F D. C 

  S A Why  û‡Ûi bxwZ‡Z B‡jKUªb web¨vm:
 

  

   

↿⇂ 

1s
2
 

↿⇂ 

2s
2
 

↿ 

2p
2
 

↿ C(6)  

↿⇂ 

1s
2
 

↿⇂ 

2s
2
 

↿ 

2p
3
 

↿ N(7)  ↿ 

↿⇂ 

1s
2
 

↿⇂ 

2s
2
 

↿ 

2p
4
 

↿ O(8)  ↿⇂ 

↿⇂ 

1s
2
 

↿⇂ 

2s
2
 2p

5
 

↿ F(9)  ↿⇂ ↿⇂ 

 

46. 25C ZvcgvÎvq 50 ml. 1  10
3

 M NaCl `ªe‡Y 50 mL 1  10
2

 M 

AgNO3 †hvM Ki‡j Kx NU‡e?  [Ksp(AgCl) = 1.8  10
10

] 

 A. AgCl Gi m¤ú„³ ª̀eY •Zix n‡e  

 B. AgCl Aatwÿß n‡e 

 C. AgCl Gi Am¤ú„³ ª̀eY •Zix n‡e 

 D. AgCl Aatwÿß n‡e bv  

  S B Why  NaCl + AgNO3 ⇌AgCl + NaNO3 

 AgCl ⇌ Ag
+
 +Cl

– 
Kip = [Ag

+
] × [Cl

–
] 

  Kip = 


n

v Ag+
 × 


n

v Cl–
 = 



n

V1 + V2 Ag+
 × 



n

V1 + V2 Cl–
 

  Kip = 






50 × 10

–3
 × 1 × 10

–2

(50 + 50) 10
–3

Ag
+
 × 







50 × 10

–3
 × 1 × 10

–3

(50 + 50) 10
–3

Cl
–
 

  Kip = 0.005 × 0.0005 

  Kip = 2.5 × 10
–6

 

  Kip (2.5 × 10
–6

) > Ksp (1.8 × 10
–10

) ZvB AgCl ª̀eY Aatwÿß n‡e| 

47. wb‡Pi †KvbwU M¨v‡mi MwZZ‡Ë¡i ¯̂xKvh© bq? 

 A. M¨vm AYymg~n me©`v wewÿß MwZ‡Z wePiY K‡i 

 B. M¨vm AYymg~‡ni AvqZb cv‡Îi AvqZ‡bi Zzjbvq bMY¨ 

 C. M¨vm AYymg~n G‡K Aci‡K AvKl©Y K‡i 

 D. M¨vm AYymg~‡ni wb‡R‡`i g‡a¨ Ges cv‡Îi †`Iqv‡j msNl© w¯ wZ¯ vcK 

  S C Why  M¨v‡mi MwZZ‡Ë¡i ¯̂xKvh©mg~n:  

• †h †Kvb M¨vm AmsL¨ ÿz ª̀ KwYKv †hgb cigvYy A_ev AYyi mgš̂‡q MwVZ|  

• Gme KwYKv ev AYy Lye ª̀æZMwZ‡Z mij‣iwLK c‡_ BZ¯ÍZ m¤¢eci me 

w`‡K QzUvQzwU K‡i|  

• M v̈‡mi AYy ‡̧jvi †gvU AvqZb M v̈m-cv‡Îi †gvU AvqZ‡bi Zzjbvq bMY ;̈ M v̈‡mi 

†gvU AvqZ‡bi AwaKvsk ̄  vbB Lvwj|  

• M¨v‡mi AYy¸‡jvi g‡a¨ cvi¯úwiK †Kv‡bv AvKl©Y ev weKl©Y †bB; Zviv 

ci¯úi cÖfvegy³ ¯̂vaxb|  

• M¨v‡mi AYy¸‡jvi g‡a¨ ci¯ú‡ii mv‡_ ev cv‡Îi †`qv‡ji mv‡_ msNl© 

N‡U, ZLb H msNl©¸‡jvI m¤ú~Y© w¯ wZ¯ vcK nq A_©vr Zv‡`i MwZkw³ 

Af¨šÍixY ev Ab¨ kw³‡Z iƒcvšÍwiZ nq bv| wbw`©ó ZvcgvÎvq (T), 

M¨v‡mi AYy¸‡jvi †gvU MwZkw³ (Ek) w¯ i _v‡K|  

• †h †Kvb ỳ‡Uv msN‡l©i ga¨eZ©x c_ mij‣iwLK|  

• Aweivg w¯ wZ¯ vcK msN‡l©i gva¨‡g M¨vmvav‡ii †`qv‡j cÖwZ GKK 

†ÿÎd‡j M¨vm AYy¸‡jvi cÖ‡qvMK…Z ej‡K M¨v‡mi Pvc e‡j|  

• M¨v‡mi AYy¸‡jvi Mo MwZkw³ mswkøó M¨v‡mi †Kjwfb ZvcgvÎvi 

mgvbycvwZK| 

48. wb‡Pi †KvbwU cvwb‡Z _vKv •Re e¯‧i Dcw  ̄wZ wb‡`©k K‡i? 

 A. DO B. BOD C. COD D. TDS 

  S B Why    BOD cvwb‡Z _vKv •Re e ‧̄i Dcw¯ wZ wb‡`©k K‡i|  

   DO w`‡q `ªexf‚Z Aw·‡Rb wbY©‡qi gva¨‡g cvwbi weï×Zv m¤ú‡K© aviYv 

jvf Kiv hvq| 

   `~wlZ cvwb‡Z Dcw¯ Z •Re Ges A‣Re †h․‡Mi RviY cÖwµqvq M„wnZ 

Aw·‡R‡bi cwigvY‡K COD e‡j| 

   TDS w`‡q †Uªm †g․j¸‡jvi (Pd,Cd, As I Hg) Dcw¯ wZ kbv³ Kiv 

hvq wKš‧ cwigvY wbY©q Kiv hvq bv| 

49. wb‡Pi †KvbwU mwVK bq? 

 A. SN1 wewµqv `yB av‡c N‡U  

 B. †cvjvi ª̀ve‡K SN1 wewµqv N‡U  

 C. SN1 wewµqv 1g µg AbymiY K‡i  

 D. wbDwK¬IdvB‡ji NbgvÎv †ekx n‡j SN1 Abym„Z nq 

  S D Why  SN1 wewµqvi •ewkó¨: 

  SN1 wewµqv ỳwU av‡c msNwUZ nq| 1g avc wewµqvi nvi wbY©q K‡i| 

 (i) R–X slow  R
+
 + X

– 
(ii) R

+
 + Nu

–
 fast  R – Nu 

.. ..  

  cÖ_g µg wewµqv| wewµqvi nvi  [wewµqK] ev, wewµqv nvi = k[RX] 

  wewµqvi mwµqZv µgt 3°RX>2°RX >1° RX> CH3X 

  †cvjvi ª̀ve‡K SN1 †gKvwbRg N‡U| 

  wbDwK¬IdvB‡ji NbgvÎv Kg n‡j SN1 †gKvwbRg Abym„Z nq| 

  ̀ ~e©j wbDwK¬IdvBj SN1 †gKvwbR‡gi MwZ wbqš¿Y K‡i| 

  SN1 Gi MwZi g~‡j i‡q‡Q B‡jKUªwbK d¨v±i ev AwaK kvLvhy³ Kve©b| 

  cybwe©b¨vwmZ Drcv` c`v_© Drcbœ n‡Z cv‡i| 

50. DU©R-wdwUM wewµqvq wb‡Pi †KvbwU •Zix nq? 

 A. C6H6 B. C6H5OH C. C6H5CH3 D. C6H5Cl 

  S C Why  DU©R-wdwUM wewµqvt ï®‥ B_v‡i A¨vivBj I wg_vBj 

n¨vjvB‡Wi ª̀eY‡K †mvwWqvg avZz mn wid¬v· Ki‡j UjyBb Drcbœ nq|  

 

 

 

 

X 

+ 2 Na + X – CH3           + 2 NaX 

CH3 

 

 wg_vBj n¨vjvBW wn‡m‡e mvaviYZ wg_vBj Av‡qvWvBW e¨envi Kiv nq| 

A¨vjKvBj †ebwRb •Zwii G c×wZ‡K DU©R-wdwUM wewµqv ejv nq| 
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51. †KvbwU mZ¨ bq? 

 A. Kx-†evW©, gvDm wmg‡cø· †gv‡Wi D`vniY 

 B. BDGmwe c¨vivjvj WvUv UªvÝwgk‡bi D`vniY 

 C. wm‡½j GmGgGm BDwbKv÷ †gv‡Wi D`vniY 

 D. wfwWI Kbdv‡iwÝs gvwëKv÷ †gv‡Wi D`vniY   B  

52. <p> a <sup> 2 </sup> = b <sub> 2 </sub></p> Gi AvDUcyU 

†KvbwU? 

 A. a
2
 = b2 B. a

2
 = b

2
 C. a2 = b

2
 D. †KvbwUB bq  A  

53. 

(A + B + 


C) .B.


C jwRK wUi gvb KZ? 

 A. A B. 0 C. 1 D. †KvbwUB bq  B  

54. wb‡Pi †KvbwU wm fvlvi mwVK PjKÑ 

 A. Roll 02 B. roll 02 C. roll_02 D. Roll@02  C  

55. +1510 Ges 1610 Gi 2 Gi cwic~iK c×wZ‡Z †hvMdjÑ 

 A. 00011111 B. 10011111 C. 11111111 D. 10000001  C  

 L-kvLv (Hw”QK) 
 

Hw”QK As‡k wb‡Pi †h †Kvb GKwU Ack‡bi cÖkœ `vMv‡Z n‡e  

 Rxewe`¨v + MwYZ 
 

56. gvbe KsKvjZ‡š¿i Ask bq †KvbwU? 

 A. K¬vwfKj B. ¯‥¨vcyjv C. d¨vjv‡Äm D. evÛj Ae wnR 

  S D 
 

Why  gvbe K¼vjZ‡š¿i Ask:  

  eÿ-Aw¯ Pµ: ¯‥¨vcyjv I K¬¨vwfKj  

  d¨vj‡Äm: evû Ges cv Gi Av½y‡ji Aw  ̄  

 Note: evÛe Ae wnR n‡jv ürwc‡Ûi ms‡hvMx wUmy¨ ev Rvskbvj wUmy¨|   

57. i‡³i AbyPwµKv K‡g hvIqv‡K e‡jÑ 

 A. _ª‡¤^vmvB‡Uv‡cwbqv B. wjD‡Kv‡cwbqv 

 C. A¨v‡bvwgqv  D. nvB‡cv‡K‡jwgqv 

  S A 
 

Why  i‡³i A¯̂vfvweK Ae  ̄v: 

 
 A¨vwbwgqv: kix‡i wn‡gv‡Møvwe‡bi Afve n‡j i³k~b¨Zv ev A¨vwbwgqv 

†`Lv †`q (RBC msL¨v 50 j‡¶i †P‡q 25% Kg n‡j)| 

  wjD‡Kwgqv: hLb †k¦ZKwYKvi msL¨v AZ¨vwaK nv‡i †e‡o hvq (cÖwZ 

gvB‡µvwjUv‡i 50,000-1,000,000)| †hgb- eøvW K¨vÝvi| 

  wjD‡Kvwcwbqv: i‡³ †k¦ZKwYKvi msL v̈ hLb ¯̂vfvweK A‡cÿv AwaK K‡g hvq| 

  _ª‡¤^vmvB‡Uvwmm: i‡³ AbyPwµKvi cwigvY ¯̂vfvweK A‡cÿv e„w× cvIqv| 

  _ª‡¤̂vmvB‡Uwcwbqv: i‡³ AbyPwµKvi cwigvY ¯̂vfvweK A‡cÿv K‡g hvIqv|  

58. Kv‡e©vnvB‡WªU d¨v±wi Kv‡K e‡j? 

 A. MjwM ewW B. jvB‡mv‡mvg C. ivB‡ev‡mvg D. gvB‡UvKwÛªqv 

  S A 
 

Why  †Kvlxq A½vbyi we‡kl bvg: 

A½vYy we‡kl bvg 

gvB‡UvKwÛªqv †Kv‡li cvIqvi nvDm ev kw³Ni 

†K¬v‡ivcøv÷ †Kv‡li ivbœvNi ev kK©iv RvZxq Lv‡`¨i KviLvbv 

ivB‡ev‡mvg †Kv‡li †cÖvwUb d¨v±wi ev †cÖvwUb •Zwii KviLvbv| 

MjwM ewW 
†Kv‡li UªvwdK cywjk ev Kv‡e©vnvB‡WªU d¨v±wi, †Kv‡li 

†cv÷ Awdm ev †Kv‡li c¨v‡KwRs †K›`ª|  

jvB‡mv‡mvg 
mymvBWvj e¨vM ev AvZ¥NvwZ _wjKv, nvB‡WªvjvBwUK 

GbRvB‡gi Avavi| 

59. hw` †Kvb e¨w³i cÖwZ wgwb‡U 80-evi nvU©weU nq Z‡e Zvi KvwW©qvK P‡µi 

mgqKvj n‡eÑ 

 A. 0.8 sec B. 0.65 sec C. 0.75 sec D. 0.55 sec 

  S C 
 

Why  cÖwZ ür¯ú›`b m¤úbœ Ki‡Z wm‡÷vj I Wvqv‡÷v‡ji †h 

PµvKvi NUbvewj Abym„Z nq Zv‡K KvwW©qvK Pµ ev ürPµ e‡j| hw` cÖwZ 

wgwb‡U M‡o 80 evi nvU©weU nq Z‡e KvwW©qvK P‡µi mgqKvj 
60

80
 = 0.75 

†m‡KÛ| ¯̂vfvweKfv‡e A¨vwUªqvj Pµ Ges †fw›UªKzjvi Pµ Df‡qiB 

w¯ wZKvj nq 0.8 †m‡KÛ| 

60. ürwc‡Ûi i³ mieivnKvix K‡ivbvwi agbxi msKxY©Zvi Rb¨ Aw·‡Rb 

mieivn evavMÖ¯  n‡j †h Ae  ̄vi m„wó nq Zv‡K e‡jÑ 

 A. Bw¯‥wgqv B. A¨vwi_wgqv C. A¨v‡bwgqv D. †KvbwUB bq 

  S A 
 

Why  KvwW©Ifv¯‥zjvi †iv‡Mi g‡a¨ Ab¨Zg n‡jv K‡ivbvwi ü`‡ivM|  

ürwc‡Ð i³ mieivnKvix  K‡ivbvwi agwbi msKxY©Zvi d‡j ür‡cwk‡Z cywó 

Ges Aw·‡Rb mieivn evavMÖ¯  n‡j †h Ae  ̄vi m„wó nq Zv‡K K‡ivbvwi  

ü`‡ivM e‡j| K‡ivbvwi ü`‡iv‡Mi Aci bvg Bw¯‥wgqv| A¨vbRvBbv, nvU© 

A¨vUvK© Ges nvU© †dwjIi  K‡ivbvwi agwbi A¯^vfvweKZvi Kvi‡Y m„ó 

K‡ivbvwi ü`‡ivM|   

61. i³i‡mi A‣Re Dcv`vb †KvbwU? 

 A. A¨vjeywgb  B. Av‡qvwWb 

 C. wewjiæweb  D. BwgD‡bv‡MøvweDwjb 

  S B 
 

Why  i³i‡mi •Re I A‣Re Dcv`vb: 

A‣Re Dcv`vb 

(0.9%) 

†mvwWqvg †K¬vivBW, cUvwmqvg, K¨vjwmqvg, 

g¨vM‡bwmqvg, dmdivm, †j․n, Zvgv, Av‡qvwWb cÖf…wZ|  

•Re Dcv`vb 

(7-9%) 
 

cøvRgv †cÖvwUb: A¨vjeywgb, †MøvweDwjb, †cÖv_ªw¤^b, 

dvBweª‡bv‡Rb, wn‡gv‡Møvweb| 

bvB‡Uªv‡RbNwUZ †iPb c`v_©: BDwiqv, BDwiK GwmW, 

wµ‡qwUwbb, R¨vbw_b, A¨v‡gvwbqv, nvB‡cvR¨vbw_b| 

Ab¨vb¨ c`v_©: Møy‡KvR, wjwcW, ni‡gvb, GbRvBg, 

wewjiæweb, wewjfvwW©b|  

62. †KvbwU †iw÷ªKkb GbRvBg bq? 

 A. DNase-I B. EcoR-I C. BamH-I D. Hind-III 

  S A 
 

Why  †iw÷ªKkb GbRvBg: 

we‡kl bvg 

†iw÷ªKkb G‡ÛvwbDwK¬‡qR/ DNA AYy KZ©‡bi m~² QzwiKv 

(Molecular Scissors- AvYweK KvuwP ev ev‡qvjwRK¨vj 

bvBd)| 

D`vniY 

Eco RI (Escherichia coli Ry 13), Hind III 

(Haemophilus influenzae Rd), Bam HI (Bacillus 

amyloliquefaciens H), Hpa II, MbOI. 

¸iæZ¡c~Y© 

Z_¨ 

 G GbRvBg cÖ‡qvM K‡i DNA AYyi wbw`©ó wmKz‡qÝ-Gi 

GKwU Ask †K‡U †bqv hvq| 

 mvaviYZ Giv 4-6 †Rvov †em Ask †K‡U _v‡K| 

 wewfbœ ai‡bi e¨vK‡Uwiqv n‡Z G ch©šÍ mn¯ªvwaK 

†iw÷ªKkb GbRvBg c„_K Kiv n‡q‡Q| 

63. i‡³i AvqZb e„w×i gva¨‡g i³Pvc e„w×‡Z f~wgKv cvjb K‡iÑ 

 A. Aw·‡Uvwmb B. †mvgv‡Uv÷ v̈wUb C. †f‡mv‡cÖwmb D. †cÖvjvw±b 

  S C 
 

Why  wb¤œPvc e¨v‡ivwi‡mÞi ev AvqZb wi‡mÞi (Low-Pressure 

Baroreceptors or Volume  Receptors): eo eo wm‡÷wgK wkiv, 

cvj‡gvbvwi i³evwnKv Ges Wvb A¨vwUªqvg I †fw›UªK‡ji cÖvPx‡ii 

e¨v‡ivwi‡mÞi¸‡jv G ai‡bi| Gme wi‡mÞi i‡³i AvqZb (blood volume) 

wbqš¿‡Yi gva¨‡g i³Pvc ¯̂vfvweK iv‡L| i‡³i AvqZb K‡g †M‡j i³PvcI 

K‡g hvq| ZLb AvqZb wi‡mÞi gw Í̄‡®‥i nvB‡cv_¨vjvgvm-G evZ©v †cÖiY K‡i| 

d‡j wcUzBUvwi MÖwš i wbD‡ivnvB‡cvdvBwmm KZ©„K A¨vw›UWvBD‡iwUK ni‡gvb ev 

f¨v‡mv‡cÖwmb ÿiY †e‡o hvq| D³ ni‡gvb e„°bvwjKvq cvwb cybt‡kvlb evwo‡q 

i‡³i AvqZb e„w×i gva¨‡g i³Pvc evovq| f¨v‡mv‡cÖwmb ni‡gvb mivmwi 

i³bvwjKvi m‡¼vPb NwU‡qI i³Pvc e„w× K‡i| 
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64. e„n`‡š¿i KvR bqÑ 

 A. cvwb †kvlb  B. wfUvwgb-B †kvlb 

 C. A‣Re jeY †kvlb D. †cÖvwU‡bi fv½b 

  S D 
 

Why  e„n`‡š¿i KvR: 

 i. A¨v‡cbwW·‡K DcKvix RxevYyi fvÛvi ejv nq|  

 ii. gjvkq I wmKv‡g 500 cÖRvwZi wg‡_vRxex e¨vK‡Uwiqv evm K‡i †h¸‡jv 

Lv‡`¨i AcvP¨ As‡ki MuvRb NUvq, wfUvwgb K I wfUvwgb B12 Gi 

dwjK GwmW Drcbœ K‡i| 

 iii. ÿz`ªvš¿ n‡Z AvMZ wewfbœ cwicvK e‡R©¨ we`¨gvb cvwbi cÖvq 70-80% 

e„n`š¿ KZ…©K †kvwlZ nq I G‡Z wKQz cwigvY A‣Re jeY, Møy‡KvR, 

A¨vwg‡bv GwmW, dwjK GwmW, Vit-B Ges Vit-K †kvwlZ nq| 

 iv. e„n`‡š¿i wgD‡Kvmv Í̄‡ii Aew  ̄Z Me‡jU †Kvl wgDKvm ÿiY K‡i| 

 v. •`wbK cÖvq 350 gm Zij gÛ e„n`‡š¿ cÖ‡ek K‡i| gÛ †_‡K †kvl‡Yi 

gva¨‡g cÖvq 135 gm Av`ª© gj Drcbœ n‡q †`‡ni evwn‡i wb®‥vwkZ nq| 

65. Nvmdwos-Gi wMRv‡W©i ci †_‡K ïiæ K‡i D`‡ii ga¨vsk ch©šÍ we¯Í…Z 

cvZjv cÖvPxiwewkó AskwU‡K ejv nqÑ 

 A. †g‡m‡›Uib B. Mjwej C. MÖvmbvwj D. µc 

  S A 
 

Why  †g‡m‡›UiY ev ga¨-†c․wóKbvwj ev cvK  ̄wj: wMRv‡W©i ci 

†_‡K ïiæ K‡i D`‡ii ga¨vsk ch©šÍ we¯Í…Z cvZjv cÖvPxiwewkó AskwU 

†g‡m‡›Uib| GwU åƒYxq G‡ÛvWvg© Í̄i †_‡K m„wó nq Ges Gi AšÍtcÖvPxi 

wKDwUK‡ji cwie‡Z© †cwiUªwdK c ©̀v bvgK •elg¨‡f`¨ c ©̀v w`‡q Ave„Z| 

66. wbDwK¬Ijvm cyYM©Vb AÂj‡K e‡jÑ 

 A. †m‡›Uªvwgqvi B. gyL¨KzÂb C. †M․YKzÂb D. †µv‡gvwgqvi 

  S C 
 

Why  †M․YKzÂb ev †M․Y LuvR: †m‡›Uªvwgqvi bvgK gyL¨KzÂb QvovI 

†Kv‡bv †Kv‡bv †µv‡gv‡mv‡gi evû‡Z GK ev GKvwaK †M․YKzÂb _vK‡Z 

cv‡i| †M․YKzÂb‡K ÔwbDwK¬Ijvm cybM©Vb AÂjÕ (Nucleolar Organizer 

Region-NOR) bv‡gI AwfwnZ Kiv nq| gvby‡li †ÿ‡Î cuvP †Rvov NOR 

(13, 14, 15,21,22 b¤^i †µv‡gv‡mvg) _v‡K|   

67. n¨vgw÷ªs †ckx- 

 A. evB‡mcm wd‡gvwim B. †mwg‡UwÛ‡bvmvm 

 C. †mwg‡g‡¤^ª‡bvmvm D. †KvbwUB bq 

  S ABC 
 

Why  eµxKiY †cwki MVb: 

†cwk¸‡”Qi bvg †ckxi bvg/KvR 

n¨vgw÷ªs †ckx 

Bwðqvg  wUweqv 

bvg: 

  evB‡mcm wd‡gvwim            

  †mwg‡g‡¤^ª‡bvmvm            

  †mwg‡UwÛ‡bvmvm  

KvR: ms‡KvP‡b wdgvi I wUweqv 

KvQvKvwQ Av‡m| 

M¨v‡÷ªvK‡bwgqvm  (wWg ev ¸wji 

cÖavb †cwk) 

KbWvBj (wdgvi) 

A¨vwKwjm KÛiv
––––––––– K¨vj‡Kwbqvm 

ms‡KvP‡b wdgvi I wUweqv KvQvKvwQ 

Av‡m| 

68. AvbyexÿwYK •mwbK ejv nq †KvbwU‡K? 

 A. wbD‡Uªvwdj B. BIwm‡bvwdj C. AbyPwµKv D. wj‡çvmvBU 

  S D 
 

Why  wj‡çvmvBU Antibody m„wó K‡i †ivM cÖwZ‡iva K‡i GRb¨ 

G‡`i AvYyexÿwYK •mwbK ejv nq|  

69. GKwU e„Ë y-Aÿ‡K g~jwe›`y‡Z ¯úk© K‡i Ges (3, 4) we›`y w`‡q hvq, 

Zvn‡j e„ËwUi mgxKiY †KvbwU? 

 A. x
2
 + y

2
  25x = 0 B. 3x

2
 + 3y

2
  25y = 0 

 C. x
2
 + y

2
 + 25x = 0 D. 3x

2
 + 3y

2
  25x = 0 

  S D Why  y Aÿ‡K g~jwe›`y‡Z ¯úk© K‡i 

  g~jwe›`yMvgx e‡j, c = 0 

 Avevi, y Aÿ‡K ¯úk© K‡i e‡j, f
2
 = c = 0  f = 0 

  wb‡Y©q e„‡Ëi mgxKiY, x
2
 + y

2
 + 2gx = 0 hv (3, – 4) we›`yMvgx 

  3
2
 + (– 4)

2
 + 2g(3) = 0  g = 

– 25

6
x

2
 + y

2
 + 2 



– 25

6
 x = 0 

  3x
2
 + 3y

2
 – 25x = 0 

70. tan
1

 6 + tan
1

 
7

5
 Gi gvb †KvbwU? 

 A. 
3

4
 B. 

3

2
 C. 

7

2
 D. 



3
 

  S A Why  tan
–1

 6 + tan
–1

 
7

5
 = tan

–1
 

6 + 
7

5

1 – 6 × 
7

5

 

 = tan
–1 30 + 7

5 – 42
 = tan

–1
 (– 1) = 

3

4
 

71. n  ℕ Ges  GK‡Ki GKwU KvíwbK Nbg~j n‡j 
n
 + 

n+1
 + 

n+2
 = 

†KvbwU? 

 A. 1 B. i C. i D. 0 

  S D Why  n  ℕ e‡j, 
n
 + 

n + 1
 + 

n + 2
 = 0 

72. xy = 1 eµ‡iLvi (1, 1) we› ỳ‡Z ¯úk©‡Ki mgxKiY †KvbwU? 

 A. x  y + 2 = 0  B. x + y  2 = 0 

 C. x  2y + 2 = 0 D. x + 2y  2 = 0 

  S B Why  xy = 1 eµ‡iLvi ¯úk©‡Ki mgxKiY, 
xy1 + yx1

2
 = 1 

 GLv‡b, ¯úk©KwU (1,1) we› ỳMvgx 

  wb‡Y©q ¯úk©‡Ki mgxKiY, 
x × 1 + y × 1

2
 = 1  x + y – 2 =0 

73. e
xy+1

 = 5 n‡j 
dy

dx
 = †KvbwU? 

 A. 
ln 5

xy
 B.  

y

x
 C.  

ln 5

xy
 D. 

ln 5

y
 

  S B Why  e
xy + 1

 = 5  ln e
xy + 1

 = ln 5  xy + 1 = ln5 

  y + x 
dy

dx
 + 0 = 0  

dy

dx
 = – 

y

x
 

74. 
x

2

9
 + 

y
2

4
 = 1 Dce„‡Ëi ÿz`ª A‡ÿi •`N©¨ †KvbwU? 

 A. 3 B. 8 C. 6 D. 4 

  S D Why  
x

2

9
 + 

y
2

4
 = 1 

 Dce„‡Ëi ÿz`ª A‡ÿi •`N©¨ = 2b = 2 × 2 = 4 GKK 

75. GKB †e‡M wbwÿß GKwU cÖ‡ÿc‡Ki wbw`©ó cvjøv R Gi Rb¨ ỳBwU wePiY 

c‡_i me©vwaK D”PZv h, h n‡j wb‡Pi †KvbwU mZ¨? 

 A. R = 2 hh'  B. R = 4 h + h' 

 C. R = 2 h + h'  D. R = 4 hh' 

  S D Why Avgiv Rvwb, GKwU cÖ‡ÿc‡Ki wbw`©ó cvjøv R Gi Rb¨ `yBwU 

wb‡ÿcY †KvY _v‡K| G‡`i GKwU  n‡j AciwU (90 – ) n‡e| awi, 

wb‡ÿcK †eM u Ges wb‡ÿcK †KvY  Gi Rb¨ me©vwaK D”PZv = h I 

wb‡ÿcY †KvY (90 – ) Gi Rb¨ me©vwaK D”PZv h' 

  tan  = 
4h

R
  tan (90 –) = 

4h'

R
  cot = 

4h'

R
 

  tan × cot = 
4h

R
 × 

4h'

R
  1 = 

16hh'

R
2   R = 4 hh' 
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76. 2x
2
 + 3x + p = 3 mgxKi‡Yi GKwU g~j AciwUi Dëv n‡j p Gi gvb 

†KvbwU? 

 A. 2 B. 4 C. 5 D. 7 

  S C Why  2x
2
 + 3x + p – 3 = 0 mgxKi‡Yi g~jØq , 

1


 

   × 
1


 = 

p – 3

2
  p – 3 = 2  p = 5 

77. 



e

 

1
 

dx

x(ln x + 1)
 Gi gvb †KvbwU? 

 A. e B. e + 1 C. e  1 D. ln 2 

  S D Why 


e

1
 

dx

x(lnx + 1)
 = 


e

1
 
d(lnx + 1)

(lnx + 1)
 = [ ]ln(lnx + 1)

e

1  

 = ln (lne + 1) – ln(ln1 + 1) = ln (1 + 1) – ln (0 + 1) 

 = ln 2 – ln1 = ln2 

78. 
2

3
 Xvj wewkó mij‡iLvi Dci j¤̂ Ges (1, 0) we› ỳMvgx mij‡iLvi 

mgxKiY †KvbwU? 

 A. 3x  2y + 3 = 0 B. 3x + 2y + 3 = 0 

 C. 2x  3y + 2 = 0 D. 2x  3y  2 = 0 

  S B Why  
2

3
 Xvjwewkó mij‡iLvi j¤̂ †iLvi Xvj = 

– 3

2
 

  (– 1,0) we› ỳMvgx I 
– 3

2
 Xvj †iLvi mgxKiY, 

 (y – 0) = 
– 3

2
 (x + 1)  2y = – 3x – 3  3x + 2y + 3 = 0 

79. tan 75  tan 30  tan 75 tan 30 Gi gvb †KvbwU? 

 A. 0 B. 1 C. 
1

2
 D. 

3

2
 

  S B Why  tan45 = 1  tan (75 – 30) = 1 

  
tan 75 – tan 30

1 + tan 75 tan 30
 = 1 tan75 – tan30 = 1 + tan75 tan30 

  tan75 – tan30 – tan75 tan30 = 1 

80. A = 



4

2
   

3

1
 Ges AB = I, †hLv‡b I GKK g¨vwUª·, n‡j B g¨vwUª· †KvbwU? 

 A. 





















2
2

3

1
2

1

 B. 


















21
2

3

2

1

 C. 


















21
2

3

2

1

 D. 





















2
2

3

1
2

1

 

 S B Why  AB = I   

 A
–1

.A.B = A
–1

.I 

 I.B = A
–1

 

 B = A
–1

  

 B = 






–1

2

1
   

3

2

– 2
 

A = 



4

2
   

3

1
 

A
–1

 = 
1

4 – 6
 



1

 – 2
   

– 3

4
 

= 






– 

1

2

1
   

3

2

 – 2
 

 

 RxeweÁvb 
 

56. Hydra-i cwicvK †Kvb ai‡bi?  

 A. AšÍt‡Kvlxq  B. ewnt‡Kvlxq 

 C. m¨v‡cÖv‡RvqvBK  D. AšÍt‡Kvlxq I ewnt‡Kvlxq 

  S D 
 

Why  Hydra-i cwicvK 2 ai‡bi:   

  ewnt‡Kvlxq ev AvšÍt‡Kvlxq cwicvK:  

  i. kK©iv Ges wjwcW cwicvK nq bv 

  ii. †cÖvwUb
†ccwmb

  cwj‡ccUvBW 

  AšÍt‡Kvlxq cwicvK:  

  i. kK©iv 
A¨vgvB‡jR

  Møy‡KvR (†k¦Zmvi cwicvK Ki‡Z cv‡i bv) 

  ii. cwj‡ccUvBW 
wUªcwmb

  A¨vwg‡bv GwmW 

  iii. wjwcW 
jvB‡cR

  d¨vwU GwmW I wMømvij|  

57. ‡KvbwU cøvRgv †cÖvwUb bq?  

 A. A¨vjeywgb B. ‡cÖv_ªw¤^b C. dvBweª‡bv‡Rb  D. wewjiæweb 

  S D 
 

Why  cøvRgv †cÖvwUb: i³i‡m we`¨gvb •Re c`v‡_©i g‡a¨ cøvRgv 

†cÖvwU‡bi cwigvY cÖvq 7.5%| cøvRgv †cÖvwU‡bi g‡a¨ A¨vjeywgb, 

†MøvweDwjb, †cÖv_ªw¤^b, dvBweª‡bv‡Rb cÖf…wZ D‡jøL‡hvM¨| 

58. e¨vK‡UwiIdvR GK cÖKviÑ  

 A. e¨vK‡Uwiqv B. jvB‡Kb C. QÎvK D. fvBivm 

  S D 
 

Why  †cvlK‡`n Abymv‡i fvBiv‡mi cÖKvi‡f`: 

Dw™¢` fvBivm TMV, BYV 

cÖvYx fvBivm HIV, f¨vKwmwbqv 

e¨vK‡UwiIdvh (e¨vK‡Uwiqv aŸsmKvix fvBivm) T2, T4, T6 

mvqv‡bvdvh LPP1, LPP2 

59. BMI Gi gvb 30-34.99 n‡j, Zv wb‡`©k K‡iÑ  

 A. ¯^vfvweK IRb   B. AwZwi³ IRb 

 C. cÖ_g †kÖwYi ¯ ~jZv D. wØZxq †kÖwYi ¯ ~jZv 

  S C 
 

Why  BMI Abymv‡i ¯ zjZvi †kÖwYwefvM: 

weGgAvB (BMI) Kg/m
2
 gvby‡li †kÖwY 

<18.5 kix‡ii IRb Kg 

18.5-24.9 ¯^vfvweK IRb 

25.0-29.9 AwZwi³ IRb 

30.0-34.9 ¯  yjZvi 1g Í̄i 

35.0-39.9 ¯ yjZvi 2q Í̄i 

 40.0 ¯ yjZvi 3q Í̄i 

60. †÷ªc‡UvK°vm †`L‡ZÑ  

 A. eM©vK…wZi B. †MvjvKvi C. KgvK…wZi D. ZviKvKvi 

  S B 
 

Why  †h me e¨vK‡Uwiqv †Kv‡li AvK…wZ cÖvq †MvjvKvi Zv‡`i‡K 

K°vm e‡j| K°vm e¨vK‡Uwiqv 6 ai‡bi: 

aiY D`vniY 

g‡bvK°vm/ gvB‡µvK°vm-GKv 

_v‡K* 

Micrococcus Aureus, Micrococcus 

denitrificans 

wW‡cøvK°vm- †Rvovq †Rvovq _v‡K* Diplococcus pneumoniae 

†UUªvK°vm/ †UUªvm 
Tetracoccus sp., Gaffkya 

tetragena (ürwc‡Û †ivM) 

†÷ªc‡UvK°vm- †PBb ev gvjvi 

g‡Zv _v‡K* 

Streptococcus lactis, 

Streptococcus pyrogens 

÷¨vdvB‡jvK°vm- Av½y‡ii 

†_vKvi b¨vq 
Staphylococcus aureus 

mviwmbv- NbZ‡ji g‡Zv MVb Sarcina lutea 

61. Møy‡KvR AYyi KZ kZvsk mevZ k¦m‡b e¨eüZ nq-  

 A. cÖvq 42%  B. cÖvq 32% C. cÖvq 52% D. cÖvq 62% 

  S C 
 

Why  Møy‡Kv‡Ri Kvh©ÿgZv: ZË¡xq g‡Z GK AYy Møy‡KvR Rvi‡Y 686 

wK‡jvK¨vjwi kw³ m„wó nq| wKš‧ Rxe‡Kv‡l GK AYy Møy‡Kv‡Ri mevZ k¦m‡b 

Drcvw`Z 36 AYy ATP †_‡K gvÎ 360 wK‡jvK¨vjwi (cÖwZwU ATP n‡Z 

M‡o gvÎ 10 wK‡jvK¨vjwi wn‡m‡e) Kvh©Kwi kw³ cvIqv hvq Ges evKx kw³ 

Zvckw³ wn‡m‡e bó n‡q hvq| A_©vr mevZ k¦m‡b Møy‡Kv‡Ri Kvh©ÿgZv 

`uvovq (360 × 100)/686 = cÖvq 52.4% ev ZviI Kg|   
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62. eûwbDwK¬qvmhy³ Dw™¢` †Kvl‡K ejv nq Ñ  

 A. jvB‡Kb  B. cøvm‡gvwWqvg C. wm‡bvmvBU D. wmbmvBwUqvg 

  S C 
 

Why  GKvwaK wbDwK¬qvm m¤úwK©Z Z_¨vejx:  

 GKvwaK wbDwK¬qvmhy³ Dw™¢`‡Kvl‡K wm‡bvmvBU Ges cÖvYx‡Kvl‡K 

wm‡bvmvBwUqvg e‡j (wKQz Rx‡ei †ÿ‡Î cøvR‡gvwWqvg e‡j)| 

 wm‡bvmvBwUK:  

 i. •kevj: Vaucheria, Botrydium, Sphaeroplea   

 ii. QÎvK: Rhizopus, Penecillium, Agaricus 

 wm‡bvmvBwUqvg: Opalina bvgK Av`¨cÖvYxi Aw  ̄‡ckx I Aw¯ g¾vi 

Aw÷IK¬v÷ †Kvl| 

63. C3 Dw™¢‡`i Kve©b weRviY cÖwµqvq cÖ_g ¯ vqx c`v_© †KvbwU?  

 A. dm‡dvwMømvwiK GwmW  B. A·v‡jv GwmwUK GwmW 

 C. g¨vwjK GwmW  D. 3-dm‡dvwMømvwiK GwmW 

  S D 
 

Why  K¨vjwfb Pµ I n¨vP G¨vÛ œ̄¨vK P‡µi g‡a¨ cv_©K¨: 

K¨vjwfb Pµ (C3) n¨vP G¨vÛ ø̄¨vK Pµ (C4) 

†Kej †g‡mvwdj †Kv‡l nq †g‡mvwdj I evÛjmx_ †Kv‡l nq| 

d‡Uv‡imwc‡ikb N‡U d‡Uv‡imwc‡ikb N‡U bv| 

cÖv_wgK CO2 MÖnxZv RuBP 

(Ribulose 1,5 bisphosphate) 

cÖv_wgK CO2 MÖnxZv PEP 

(Phosphoenol Pyruvic Acid) 

CO2 wdKwms GbRvBg iæwe‡¯‥v 
CO2 wdKwms GbRvBg PEP 

Kv‡e©vw·‡jR| 

cÖ_g ¯ vqx ª̀e¨ 3-dm‡dvwMømvwiK 

GwmW (3-Kve©b) 

cÖ_g ¯ vqx ª̀e¨ A·v‡jv A¨vwmwUK 

GwmW (4-Kve©b)| 

CO2 Gi Rb¨ Kv‡e©vw·‡jR Gi 

`ÿZv ga¨g 

CO2 Gi Rb¨ Kv‡e©vw·‡jR Gi 

`ÿZv D”P| 

†K¬v‡ivcøv‡÷i aib GKB iKg 

e¨eüZ †K¬v‡ivcøv‡÷i aib ỳÕiKg 

(evÛj mx_ †K¬v‡ivcøv‡÷ DbœZ MÖvbvg 

_v‡K bv)| 

G P‡µi Rb¨ Av`k© ZvcgvÎv 10 

†m. †_‡K 25 †m.| 

G P‡µi Rb¨ Av`k© ZvcgvÎv 30 

†m. †_‡K 45 †m| 

evqygÛ‡j cÖwZ wgwjq‡b Kgc‡ÿ 

50 ppm cwigvY CO2 _vKv 

cÖ‡qvRb| 

evqygÛ‡j cÖwZ wgwjq‡b wb¤œZg 0.10 

ppm cwigvY CO2 _vK‡jI P‡j| 

64. eva¨Zvg~jK ciRxex ejv nq †KvbwU‡K?  

 A. QÎvK  B. e¨vK‡Uwiqv C. fvBivm D. •kevj 

  S C 
 

Why  fvBiv‡mi •ewkó¨: 

 i. Rxexq •ewkó¨: 

   mywbw`©ófv‡e eva¨Zvg~jK ciRxex| 
   wgD‡Ukb NUv‡Z Ges cÖKiY •Zwi Ki‡Z m¶g|  

   †cÖvwUb AveiY Gw›U‡Rb ¸bvewj enb K‡i|  

 ii. Ro-ivmvqwbK •ewkó¨: 

   Rxe‡Kv‡li mvnvh¨ Qvov ¯̂vaxbfv‡e cÖRbb¶g bq| 
   •`wnK e„w× †bB| 

   Rxe I R‡oi †mZzeÜb n‡jv fvBivm 
   G‡`i wbR¯^ †Kv‡bv wecvKxq GbRvBg Ges cywó wµqv †bB| 
65. fvBivmgy³ Dw™¢` •Zwi‡Z †Kvb c×wZ evsjv‡`‡k evwYwR¨Kfv‡e eûj cÖPwjZ?  

 A. †gwi‡÷g KvjPvi  B. d¨vbvm KvjPvi 

 C. n¨vcø‡qW KvjPvi D. †KvbwUB bq 

  S A 
 

Why  wUmy¨KvjPv‡ii cÖKvi‡f` I D‡Ïk¨: 

cÖKvi‡f` D‡Ïk¨ 

†gwi‡÷g KvjPvi fvBivmgy³ Dw™¢` •Zwi|  

G·cøv›U KvjPvi gvB‡µv‡cÖvcv‡Mkb 

mm¨ KvjPvi wWcø‡qW †K¬vbvj †cÖvcv‡Mkb 

cÖKvi‡f` D‡Ïk¨ 

K¨vjvm KvjPvi 

 †mvgvwUK Gw¤^ªI‡R‡bwmm 

 †mvgv‡K¬vbvj f¨vwi‡qkb 

 A½R eske„w× 

†cÖv‡Uvcøv÷ KvjPvi DbœZRvZ: mvBweªW, msKi UªvÝdi‡gkb cÖf…wZ 

åƒY KvjPvi exRnxb wUªcø‡qW Dw™¢` 

66. UªvÝ‡RwbK Dw™¢` •Zwi‡Z †KvbwU evnK wn‡m‡e KvR K‡i?   

 A. Plasmodium  B. Penicilium 

 C. Vibrio  D. Agrobacterium 

  S D 
 

Why wRb cÖ‡K․k‡j e¨vK‡Uwiqvi f~wgKv: wiKw¤‡̂b›U DNA cÖhyw³i 

gva¨‡g UªvÝ‡RwbK Dw™¢` •Zwi‡Z †f±i (evnK) wn‡m‡e Agrobacterium 

tumefaciens, E. coli cÖf…wZ e¨vK‡Uwiqv KvR K‡i| GB e¨vK‡Uwiqv‡Z 

Aew¯ Z cøvmwgW DNA †K Kvw•LZ DNA enb Kivi Rb¨ evnK wn‡m‡e 

e¨envi Kiv nq| Gme evnK cøvmwgW DNA †K cÖ‡qvRb Abymv‡i cwieZ©b 

Kiv hvq|  

67. K¨vw¤^qv‡gi †ÿ‡Î †KvbwU mwVK bq?  

 A. ¯ vqx wUmy¨ 

 B. fvRK wUmy¨ 

 C. RvB‡jg I †d¬v‡q‡gi gvSLv‡b Ae¯ vb K‡i 

 D. wØexRcÎx Dw™¢‡`i Kv‡Ð cvIqv hvq  

  S A 
 

Why  K¨vw¤̂qvgvg wUmy¨ m¤úwK©Z Z_¨vejx: RvB‡jg I †d¬v‡qg wUmy¨ 

wb‡q fv ‥̄zjvi wUmy¨Zš¿ MwVZ| RvB‡jg I †d¬v‡qg c„_K c„_Kfv‡e A_ev 

GKmv‡_ _vK‡Z cv‡i| RvB‡jg wUmy¨ I †d¬v‡qg wUmy¨i ga¨Lv‡b K¨vw¤̂qvg bvgK 

fvRK wUmy¨ _vK‡ZI cv‡i, bv-I _vK‡Z cv‡i| wØexRcÎx Dw™¢` Kv‡Ði 

RvB‡jg I †d¬v‡qg wUmy¨i gv‡S Aew  ̄Z fvRK wUmy¨B n‡jv K¨vw¤̂qvg| 

68. e¨vK‡Uwiqvi cøvRwgW DNA-  

 A. GKm~ÎK  B. wØm~ÎK C. wÎm~ÎK D. eûm~ÎK 

  S B 
 

Why  cøvmwgW Gi mvaviY •ewkó¨: 

  cøvmwgW Abywjcbÿg Ges KbRy‡Mk‡bi gva¨‡g mn‡RB Ab¨ 

e¨vK‡Uwiqvq mÂvwjZ n‡Z cv‡i|  

  cøvmwgW e„ËvKvi wØ-m~ÎK DNA AYy| 

  Gi AvYweK fi cÖvq 10
6  

- 200  10
6
 dalton. 

  GwU AímsL¨K wRb avib K‡i _v‡K| 

  †iw÷ªKkb GbRvBg Øviv Av`k© cøvmwg‡Wi wbw ©̀ó  ̄vb¸‡jv †K‡U †djv hvq| 

  †Kv‡bv †Kv‡bv cøvmwg‡Wi wRb we‡kl ai‡bi ivmvqwbK e ‧̄ ms‡kølY 

Ki‡Z cv‡i, †hgb: Colicin, Vibriocin BZ¨vw`| 

  wKQz cøvmwgW †m· wcwj •Zwi K‡i hv KbRy‡Mkb wUDe •Zwi K‡i Ges 

KbRy‡Mkb NUvq|  

  Ab¨ cøvmwgW ev g~j DNA ev Ab¨ Rx‡ei †h †Kv‡bv DNA Gi mv‡_ 

cybtmgš^q Ki‡Z mÿg| 

69. PCR cÖhyw³ e¨eüZ nqÑ  

 A. wiKw¤^‡b›U DNA cÖhyw³‡Z B. †ivM wbY©‡q 

 C. Rxeb msµvšÍ M‡elYvq D. me¸‡jv‡ZB 

  S D 
 

Why cwjgv‡iR †PBb wi‡qKkb ev PCR: GwU GKwU wbw`©ó DNA 

bgybvi ª̀æZMwZ‡Z wgwjqb-wewjqb Abywjwc (AvswkK ev m¤ú~Y©) •Zwi Kivi 

e¨vcK e¨eüZ GKwU †K․kj| 

 cÖ‡qvM:  

  GKwU ÿz`ª DNA bgybv †_‡K AmsL¨ Abywjwc •Zwi Kivi gva¨‡g 

we¯ÍvwiZ M‡elYvi my‡hvM cvIqv hvq|  

  wewfbœ ai‡bi †R‡bwUK †ivM wbY©q Ki‡Z Ges fvBivm Avµg‡Yi 

wb¤œgvÎv wbY©q Ki‡Z|  

  `vZv‡K Zvi †R‡bwUK wd½viwcÖ›U Øviv mbv³ Ki‡Z d‡ibwmK †gwWwm‡b 

i³ I Ab¨vb¨ wUmy¨i wgwbU †Uªm we‡køl‡Y e¨eüZ nq| 
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70. dzmdz‡mi Kvh©Kix GKKÑ 

 A. A¨vjwfDIjvm B. eªw¼Ij C. UªvwKqv D. †KvbwUB bq 

  S A 
 

Why  A¨vjwfIjv‡mi MVb: 

  A¨vjwfIjvm n‡jv M¨vmxq _wj hv dzmdz‡mi MVb I Kvh©MZ GKK| Gi 

cÖvPxi AZ¨šÍ cvZjv gvÎ 0.2 m cyiæ| e¨vm 0.2mm| 

  GwU GK¯Íi P¨vÞvK…wZi †¯‥vqvgvm Gwc‡_wjqvg †Kv‡l Ave„Z| 

  A¨vjwfIjvB Uª¨v‡eKzwj bvgK e¨eavqK c ©̀vi gva¨‡g c„_K _v‡K| 

  A¨vjwfIjv‡mi cÖvPxi mvi‡dKU¨v›U (wWUvi‡R›U Gi g‡Zv) bvgK 

ivmvqwbK c`v_© ¶iY K‡i| 
71. †Mv‡ìb ivB‡mi iO-  

 A. mv`v B. njy` C. ev`vgx D. †e¸bx 

  S B 
 

Why  †Mv‡ìb ivBm ev mycvi ivBm: myBW †dWv‡ij Bbw÷wUDU Ae 

†UK‡bvjwRi Bb‡Mv †cvUªvBKvm  I Rvg©vwbi wd«BevM© wek¦we`¨vj‡qi wcUvi 

evqvi †h․_fv‡e 2000 mv‡j †Mv‡ìb ivBm bvgK GK ai‡bi avb D™¢veb 

K‡i‡Qb| Zuviv wiKw¤‡̂b›U DNA cÖhyw³i gva¨‡g Japonica UvBc av‡b 

W¨v‡dvwWj Dw™¢‡`i weUv K¨v‡ivwUb ms‡kølY wRb psy (phytoene 

synthase) I gvwUi e¨vK‡Uwiqv Erwinia uredovora Gi CrtI 

(Carotene desaturase) wRb cÖwZ¯ vcb K‡i †Mv‡ìb ivBm D™¢veb K‡ib| 

G av‡bi Pvj †`L‡Z †Mv‡ìb ev †mvbvwj e‡Y©i Ges G Pv‡ji fvZ †L‡j 

wkïiv wfUvwgb I Avqi‡bi AfveRwbZ †iv‡M AvµvšÍ nq bv|   

72. cwj‡cÞvBW UªvÝ‡jk‡bi Rb¨ Uvwg©‡bkb †KvWb †KvbwU?  

 A. AGU B. UGG C. UGA D. AUG 

  S C 
 

Why  †KvWb m¤úwK©Z Z_¨vewj:  

  m~Pbv wb‡`©k: 64wU †Kv‡Wi g‡a¨ AUG (KL‡bv GUG) †KvWwU‡K m~Pbv 

(Start) †KvWb ejv nq| †Kbbv GwU cwj‡ccUvBW ev †cÖvwvUb 

ms‡køl‡Yi m~Pbv wb‡ ©̀k K‡i| 

  mgvwß wb‡`©k: 64wU †Kv‡Wi g‡a¨ 3wU †KvW †Kv‡bv A¨vwg‡bv GwmW‡K †KvW 

K‡i bv, Giv cwj‡ccUvBW ms‡køl‡Yi mgvwß ms‡KZ cÖ`vb K‡i| G‡`i‡K 

mgvcbx †KvW ev bb-‡mÝ †KvW ev Uvwg©bvj †KvW e‡j| mgvcbx †KvW 

wZbwU n‡”QÑ UAA (Ochre), UAG (Amber) Ges UGA (Opal)| 
73. wWAw·ivB‡evR myMv‡i Aw·‡Rb Abycw¯ Z _v‡K-  

 A. cÖ_g Kve©‡b  B. wØZxq Kve©‡b C. PZz_© Kve©‡b D. cÂg Kve©‡b 

  S B 
 

Why  ivB‡evR I wWAw·ivB‡ev‡Ri g‡a¨ cv_©K¨ (†c‡›UvR ï¨Mvi): 

ivB‡evR wW-Aw·ivB‡evR 

RNA Gi Acwinvh© Dcv`vb| 

ms‡KZ- C5H10O5 

DNA Gi Acwinvh© Dcv`vb| ms‡KZ- 

C5H10O4 

AvYweK MV‡b 5wU Aw·‡Rb 

cigvYy _v‡K| 

AvYweK MV‡b 4wU Aw·‡Rb cigvYy 

_v‡K| 

Mvp HCl Gi mv‡_ wewµqv K‡i 

dviwdDivj GwmW •Zwi K‡i| 

Mvp HCl Gi mv‡_ wewµqv K‡i 

†jfzwjwbK GwmW •Zwi K‡i| 

2 bs Kve©b cigvYyi mv‡_ OH 

MÖæc hy³ _v‡K| 

2 bs Kve©b cigvYyi mv‡_ †Kej H hy³ 

_v‡K| 

wbDwK¬IUvBW I kK©iv •Zwi‡Z 

AskMÖnY K‡i| 

wW-Aw·wbDwK¬IUvBW MV‡b Ask MÖnY 

K‡i| 

74. wcËjeY wb‡¤œi †Kvb wfUvwg‡bi ÿz`ªv‡š¿ †kvlY cÖwµqvq f~wgKv cvjb K‡i?  

 A. wfUvwgb K   B. wfUvwgb C 

 C. wfUvwgb B2  D. wfUvwgb B12 

  S A 
 

Why  wcËi‡mi KvR: 

  wcËim Pwe© RvZxq Lv`¨‡K Bgvjwmwd‡Kkb (emulsification) cÖwµqvq 

†kvlY Dc‡hvMx ÿz`ª ÿz`ª KYvq cwiYZ K‡i| 

  wcËjeY Pwe© cwicvKKvix GbRvBg jvB‡cR‡K mwµq K‡i cwicv‡K 

mvnvh¨ K‡i| 

  wcËim nvB‡WªvUªwdK cÖwµqvq A`ªeYxq d¨vwU GwmW, †Kv‡j‡÷ij 

BZ¨vw`‡K ª̀exf‚Z K‡i A‡š¿ †kvl‡Yi Dc‡hvMx K‡i †Zv‡j| 

  wcËjeY Pwe©‡Z ª̀eYxq wfUvwgb A, D, E, K-‡K †kvl‡Y mnvqZv K‡i| 

  wcËi‡mi gva¨‡g Kcvi, wRsK, cvi`, Uw·b RvZxq c`v_©, †Kv‡j÷ij 

BZ¨vw` wb®‥vwkZ nq| 

  wcËi‡m †ewk ÿviK c`v‡_©i Dcw¯ wZi Rb¨ HCl †K cÖkwgZ K‡i pH 

wbqš¿Y K‡i Ges cvK  ̄wj †_‡K wWI‡Wbv‡g AvMZ HCl †K cÖkwgZ 

K‡i Lv`¨ cwicv‡K mnvqZv K‡j| 

  wcËjeY †Kvj‡b †cwi÷¨vjwmm (colon peristalasis) evwo‡q gj 

wb®‥vk‡b mvnvh¨ K‡i|   

75. GwmwWK cwi‡e‡k KvR K‡i †KvbwU?  

 A. A¨vgvB‡jR   B. †ccwmb 

 C. wUªcwmb  D. jvB‡cR 

  S B 
 

Why  cvK  ̄jx‡Z M¨vw÷ªK MÖwš  wbtm„Z HCl _vKvq GwmwWK ev 

A¤øxq cwi‡ek eRvq _v‡K| cvK  ̄jx ev cvKi‡m we`¨gvb GbRvBg: 

cwicvKKvix c`v_© GbRvBg 

Avwgl †ccwmb, †iwbb, wR‡jwU‡bm| 

†¯œn Mø¨vw÷ªK jvB‡cR| 

76.  Second generation biofuel ejv nq- 

 A. QÎvK  B. •kevj 

 C. jvB‡Kb  D. eªv‡qvdvBUv 

  S B 
 

Why  ev‡qvdz‡qj •Zwi‡Z •kev‡ji f‚wgKv: Biofuel ev Biodiesel 

•Zwii Rb¨ Botryococcus braunii, Chlorella, Scenedesmus bvgK 

•kevj e¨envi Kiv nq| ZvB •kevj‡K Second Generation Biofuel 

bv‡g AwfwnZ Kiv n‡q‡Q| 

77. gvKomvi Rvj •Zwi‡Z wméMÖwš  †_‡K ÿwiZ †cÖvwUb-  

 A. BwgD‡bv‡MøvweDwjb  B. ‡¯‥¬‡iv‡cÖvwUb 

 C. †cÖvwUb P
45

  D. wUªcwmb 

  S B 
 

Why  gvKokvi Rvj: AwZ RwUj I AcwieZ©bxq AvPiYMZ 

c¨vUv‡b©i djkÖæwZ Ges mnRvZ AvPiY| RvjwU DošÍ wkKvi aivi duv` 

wn‡m‡e KvR K‡i|  

  n¨vÝ wcUvm© (1939) mv‡j me©cÖ_g gvKokvi Rvj †evbvi avc ch©‡eÿY 

K‡iwQ‡jb| 

  D`ixq we‡kl wmé MÖwš  †_‡K ÿwiZ c`v_©‡K kZkZ AYybvwjKvhy³ 

wZb‡Rvov eybbKvixi gva¨‡g myZv wbg©vY Kiv nq| 

  wmé MÖwš  †_‡K ÿwiZ † ‥̄¬‡iv‡cÖvwUb †_‡K m„ó myZv evZv‡mi ms¯ú‡k© G‡m 

k³ †ikwg myZvq cwiYZ nq hv B¯úv‡Zi myZv A‡cÿv †ewk kw³kvjx|  

  Gi wZbwU Ask: KvVv‡gv, Aixq †¯úvK, AvVv‡jv c¨vP| 

78. wØexRcÎx Dw™¢‡`i g~‡ji cwienb Kjv¸‡”Qi msL¨v-  

 A. 4   B. 8 

 C. 10  D. 12 

  S A 
 

Why  GKexRcÎx I wØexRcÎx g~‡ji cv_©K¨:  

•ewkó¨ GKexRcÎx g~j wØexRcÎx g~j 

g~jZ¡Kxq ev ewntZ¡Kxq 

†Kvl 
GK mvwi c¨v‡ibKvBgv GK mvwi c¨v‡ibKvBgv 

nvB‡cvWvwg©m ev AatZ¡K †bB †bB 

fv¯‥zjvi evÛj m¾v PµvKv‡i, GKvšÍi fv‡e PµvKv‡i, GKvšÍifv‡e 

RvB‡jg m¾v* G·vK© G·vK© 

fv¯‥zjvi evÛ‡ji aib wfbœ e¨vmv‡a© Aixq Aixq 

RvB‡jg †d¬v‡qg My”Q mvaviYZ 6 Gi AwaK  mvavibZ (2-4) wU 

g¾v e„nr AZ¨šÍ †QvU 

†cwimvBKj ev cwiPµ GKmvwi †Kv‡l MwVZ GKmvwi c¨v‡ibKvBgv 

AšÍtZ¡K Av‡Q Av‡Q 
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79. Dw™¢` †`‡n cÖ‡¯^`‡b cÖavb A½ †KvbwU?  

 A. †jw›U‡mj B. MÖwš wUmy¨ C. Z¡Kxq †Kvl D. cÎiÜ« 

  S D 
 

Why  cÖ‡¯^`‡bi cÖKvi‡f`: 

cÖKvi‡f` cÖ‡¯^`‡bi  ̄vb kZKiv nvi 

cÎiÜ«xq cÖ‡¯^`b (Stomatal 

transpiration) 

cÎi‡Ü«i ga¨ w`‡q 

cÖ‡¯^`b 
95-98% 

Z¡Kxq cÖ‡¯̂`b (Cuticular 

transpiration) 

cÎZ¡‡Ki wKDwUK‡ji 

ga¨ w`‡q cÖ‡¯^`b 
02-05% 

†jw›UKzjvi cÖ‡¯^`b 

(Lenticular transpiration) 

Kv‡Ûi †jw›U‡m‡ji 

ga¨ w`‡q cÖ‡¯^`b 
1% 

 †h‡nZz kZKiv 95-98 fvM cÖ‡¯^`b cÎiÜ«i gva¨‡g n‡q _v‡K| Kv‡RB 

cvZv A_©vr cÎiÜ«B cÖ‡¯^`‡bi cÖavb A½| 

80. †h wRb Aci wR‡bi •ewkó¨ cÖKv‡k evav cÖ`vb K‡i, †mB wRb‡K e‡j- 

 A. nvB‡cv÷¨vwUK wRb  B. Gwc÷¨vwUK wRb 

 C. wj_vj wRb  D. †mwgwj_vj wRb 

  S B 
 

Why GKwU wRb hLb Ab¨ GKwU bb-A¨vwjwjK wR‡bi Kvh©KvwiZv 

cÖKv‡k evav †`q ZLb G cÖwµqv‡K Gwc÷¨vwmm e‡j| †h wRbwU Aci 

wR‡bi •ewkó¨ cÖKv‡k evav †`q †m wRb‡K Gwc÷¨vwUK wRb, Avi †h wRbwU 

•ewkó¨ cÖKv‡k evav cvq †m wRbwU‡K nvB‡cv÷¨vwUK wRb e‡j| 

 MwYZ 
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1
  

 = 



– 2

0
   

– 1

 – 3
 

57. 



8

y – 2
   

x

6
 = 



8

4
   

2 + y

6
 n‡j (x,y) †KvbwU? 

 A. (8, 2) B. (6, 2) C. (6, 8) D. (8, 6) 

  S D Why  



8

 y – 2
   

x

6
 = 



8

 4
   

2 + y

6
 

g¨vwUª‡·i mgZv Abymv‡i, 

y – 2 = 4 

 y = 6 

Ges, x = 2 + y 

 x = 2 + 6 

 x = 8 

  (x,y) = (8,6) 

58. 15ms
–1

 Avw`‡e‡M Ges f‚wgi mv‡_ 30 †Kv‡Y GKwU e ‧̄ wb‡ÿc Kiv 

n‡jv| e ‧̄wUi ågYKvj †KvbwU? 

 A. 1.53s B. 2s C. 2.5s D. 2.25 s 

  S A Why  u = 15 ms
–1

 

                     = 30 

  T = 
2 usin

g
  

 = 
2 × 15 × sin 30

9.8
 = 1.53s 

59. 


2

– 2
 |x| dx = †KvbwU? 

 A. 2 B. 4 C. 1 D. 0 

  S B Why  


2

– 2
 |x| dx = 


0

– 2
 |x| dx + 


2

0
 |x| dx 

 = – 


0

– 2
 x dx + 


2

0
 x dx = – 



x

2

2

0

 – 2
 + 


x

2

2

2

0
 = 

4

2
 + 

4

2
 = 4 

60. y = tan
–1

 
p + qx

q – px
 n‡j 

dy

dx
 = †KvbwU? 

 A. p + qx B. 
1

 1 + x
2 C. p – qx D. q – px 

  S B Why  y = tan
–1

 
p + qx

q – px
 = tan

–1 

p

q
 + x

1 – 
p

q
.x

 

  y = tan
–1

 
p

q
 + tan

–1
 x  

dy

dx
 = 0 + 

1

1 + x
2 = 

1

 1 + x
2 

61. 
lim

  0
 
2

 – 1


 = †KvbwU? 

 A. 2 B. ln 2 C. ln
1

3
 D. ln 

  S B Why  
lim
0

 
2

 – 1


 [

0

0
 form] = 

lim
0

 
2

ln2 – 0

1
 = 2 ln 2 = ln2 

62. 16x
2
 + 9y

2
 = 144 Dce„‡Ëi Dc‡Kw›`ªK j‡¤^i •`N©¨ †KvbwU?  

 A. 
32

2
 B. 

3

32
 C. 

2

9
 D. 

9

2
 

  S D Why  16x
2
 + 9y

2
 = 144  

x
2

9
 + 

y
2

16
 = 1 

  Dc‡Kw›`ªK j‡¤̂i •`N©̈  = 
2a

2

b
 = 

2 × 9

4
 = 

9

2
 GKK 

63. y- A‡ÿi mgvšÍivj x
2
 + y

2
  – 6x – 8y  + 9 = 0 e„ËwUi ¯úk©‡Ki 

mgxKiY †KvbwU?    

 A. x – 1 = 0, x + 7 = 0 B. x + 1 = 0, x + 7 = 0 

 C. x + 1 = 0, x  – 7 = 0 D. x – 1 = 0, x – 7 = 0 

  S C Why  x
2
 + y

2
 – 6x – 8y + 9 = 0 

 c = (3,4) 

 r = 3
2
 + 4

2
 – 9 = 4 

 

 

C (3,4) 

Y' 

X' X 

Y 

x = 7 

 x – 7 = 0 

x = – 1 

 x +1 = 0 

 
64. y- A‡ÿi mgvšÍivj Ges  y = 5 – x I y – x – 3 = 0  mij‡iLvØ‡qi †Q` 

we›`yMvgx mij‡iLvi mgxKiY †KvbwU? 

 A. 2y  + 1 = 0  B. y – 1 = 0 

 C. x – 1 = 0  D. x = 0 

  S C Why y = 5 – x  x + y = 5 ........... (i) 

 Ges y – x – 3 = 0  x – y = – 3............. (ii) 

 (i) I (ii) Gi †Q`we› ỳ (1,4) 

  y A‡ÿi mgvšÍivj †iLv:  x = a  x = 1  x – 1 = 0 

65. sin
–1

x = cos
–1

 y n‡j x
2
 + y

2
 Gi gvb †KvbwU?  

 A. 2 B. 1 C. – 1 D. 0 

  S B Why  sin
–1

 x= cos
–1

 y = sin
–1

 1 – y
2
 

  x = 1 – y
2
  x

2
 = 1 – y

2 
 x

2
 + y

2
 = 1 
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66. 3 cos A + sin A = 2 (0 < A < ) mgxKi‡Y A Gi gvb- 

 A. 


3
 B. 



2
 C. 



6
 D. 

2

3
 

  S C Why  3 cos A + sin A = 2  

 
3

2
 cos A + 

1

2
 sin A = 1 

  sin A cos 


3
 + cos A sin 



3
 = 1  

  sin (A + 


3
) = sin 



2
 

  A + 


3
 = 


2
  A = 



6
 

67. mggv‡bi ỳBwU e‡ji jwäi eM© Zv‡`i ¸Yd‡ji wZb¸Y n‡j G‡`i ga¨eZ©x 

†KvY †KvbwU? 

 A. 30 B. 45 C. 60 D. 90 

  S C Why  3p
2
 = p

2
 + p

2
 + 2p

2
 cos  

  cos = 
1

2
   = 60 

68. (4,6) we› ỳ n‡Z 2x
2
 + 2y

2
 – 4x – 6y  + 20 = 0 e„‡Ë AswKZ ¯úk©‡Ki 

•`N©¨ †KvbwU?  

 A. 13 2 B. 6 2 C. 6 D. 13 

  S C Why  (4,6) we› ỳ n‡Z 2x
2
 + 2y

2
 – 4x – 6y + 20 = 0  

  x
2
 + y

2
 – 2x – 3y + 10 = 0  

 e„‡Ë AswKZ ¯úk©‡Ki •`N©¨ = 4
2
 + 6

2
 – 2× 4 – 3 × 6 + 10  

 = 62 – 26 = 36 = 6 GKK|  

69. 
 

2

1
 xln xdx = †KvbwU? 

 A. 2ln 2 + c B. 2 ln 2 – 
1

4
 C. 2 ln 2 – 

3

4
 D. 1 

  S C Why 


xlnx dx = lnx 


xdx – 


d

dx
 (lnx)


xdx 

 = 
x

2

2
 lnx – 


1

x
 × 

x
2

2
 dx = 

x
2

2
 lnx – 

x
2

4
 + c 

  


2

1
 x ln x dx = 



x

2

2
 lnx – 

x
2

4

2

1
  

 = 
4

2
 ln2 – 

4

4
 – 0 + 

1

4
 = 2ln2 – 

3

4
 

70. i
2
 = – 1 n‡j 

100

k = 1 i
k
 Gi gvb †KvbwU?  

 A. 1 B. – i C. i D. 0 

  S D Why 

100

 
K= 1

i
K
 = (i

1
 + i

2
 + i

3
 + .............. + i

100
) 

 = 25 (i + i
2
 + i

3
 + i

4
) = 25 × 0 = 0 

71. x
18

 + 5x
6
 + 2 ivwk‡K (x – 1) Øviv fvM Ki‡j fvM‡kl †KvbwU?  

 A. 2 B. – 8 C. 3  D. 8 

  S D Why  x
18

 + 5x
6
 + 2 iwk¥‡K (x – 1) Øviv fvM Ki‡j fvM‡kl  

 = (1)
18

 + 5(1)
6
 + 2 = 1 + 5 + 2 = 8 

72. z = 
1 – i

 1 + i
 n‡j lm (z) = †KvbwU?  

 A. 0 B. – i C. – 1 D. 1 

  S C Why  z = 
1 – i

1 + i
 = 

(1 – i) (1 – i)

(1 + i)(1 – i)
 = 

1 – 2i + i
2

1 – i
2  

 = 
– 2i

2
 = – i = 0 + i (– 1) Im (z) = – 1 

73. sec + tan = 
1

7
 n‡j sec  – tan Gi gvb †KvbwU?  

 A. 7 B. 
1

7
 C. 

3

7
 D. – 7 

  S A Why  sec
2
 – tan

2
 = 1 (sec + tan) (sec – tan) = 1 

  
1

7
 (sec – tan) = 1  sec – tan = 7 

74. 
y

2

2
 – x

2
 = 1 Awae„‡Ëi Dr‡Kw›`ªKZv †KvbwU?  

 A. 
3

2
 B. 

3

2
 C. 

3

2
 D.  3 

  S A Why 
y

2

2
 – x

2
 = 1 Awae„‡Ëi Dr‡Kw›`ªKZv e = 1 + 

1

2
 = 

3

2
 

75.  
1

0
 
ln(x + 1)

 x + 1
 dx =  †KvbwU?  

 A. e
2
 B. 

1

2
 ln 2 C. e D. 

1

2
 (ln 2)

2 

  S D Why  


1

0
 
ln (x + 1)

x + 1
 dx = 


1

0
 ln (x + 1) d (ln (x + 1)) 

 = 



{ln (x + 1)}

2

2

1

0
 = 

(ln2)
2

2
 

76. y = 4x + c †iLvwU y
2
 = 32x cive„Ë‡K ¯úk© Ki‡j c Gi gvb-  

 A. 2 B. – 128 C. 128 D. 
1

2
 

  S A Why  c = 
a

m
  c = 

8

4
 = 2 

77. y = x (1 – x) dvskbwUi m‡e©v”P gvb †KvbwU? 

 A. – 2 B. – 
1

4
 C. – 1 D. 

1

4
 

  S D Why  y = x (1 – x) = – x
2
 + x 

  dvskbwUi m‡e©v”P gvb = c – 
b

2

4a
 = 0 – 

(1)
2

4 (– 1)
 = 

1

4
 

78. cos + sec = 2 n‡j cos
n
 + sec

n
 Gi gvb †KvbwU?  

 A. n B. 2
n
 C. 2 D. 2 + n 

  S C Why  cos + sec = 2  
cos

2
  + 1

cos
 = 2 

  cos
2
 – 2 cos + 1 = 0  (cos – 1)

2
 = 0 cos = 1 

  sec = 1  cos
n
 + sec

n
 = (1)

n
 + (1)

n
 = 1 + 1 = 2 

79. 5x – 3y + 5 = 0 †iLvi Dci j¤̂ †iLvi Xvj †KvbwU? 

 A. 5 B. – 3 C. – 
3

5
 D. 

3

5
 

  S C Why  5x – 3y + 5 = 0 †iLvi Xvj, m = 
5

3
 

  cÖ̀ Ë †iLvwUi j¤̂ †iLvwUi Xvj = – 
1

m
 = – 

3

5
 

80. 1 + 2i g~j wewkó mgxKiY †KvbwU?  

 A. x
2
 – 2x + 3 = 0 B. x

2
 + 2x + 3 = 0 

 C. x
2
 – 2x – 1 = 0  D. x

2
 + 2x – 1 = 0 

  S A Why  GKwU g~j 1 + 2i n‡j AciwU n‡e 1 – 2i 

  wb‡Y©q wØNvZ mgxKiY,  

 x
2
 – 1 + 2i + 1 – 2i) x + (1 + 2i) (1 – 2i) = 0 

  x
2
 – 2x + (1 – 2i

2
) = 0  x

2
 – 2x + 3 = 0 
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C-BDwbU 

(Topaz-3) 

ivRkvnx wek¦we`¨vjq 
fwZ© cixÿv-2022-2023 

  
 

01. 50 †iv‡ai wfZi w`‡q 2A cÖevn 100s Pvjbv Ki‡j, 0C ZvcgvÎvq 

KZUzKz cvwbi ZvcgvÎv 100C G †cu․Qv‡e?   

 A. 1kg   B. 0.5 kg C. 0.25 kg  D. 0.0476 kg 

  S D 
 

Why 
 
W = H 

 ms = I
2
Rt 

 m = 
I

2
Rt

S
 = 

2
2
  50  100

4200  100
  

= 
1

21
 = 0.0476kg  

R = 50, I = 2A, t = 100s 

 = 100  0 = 100K 

02. d‡UvB‡jw±ªK wµqvi †ÿ‡Î †KvbwU mwVK?   

 

A.

 

O 

d
‡
U
vB

‡
j
K

U
ªb
 

Av‡jvi ZxeªZv  

B.

 

 

O 

d
‡
U
vB

‡
j
K

U
ªb
 

Av‡jvi ZxeªZv  

C.

 

 

O 

d
‡
U
vB

‡
j
K

U
ªb
 

Av‡jvi ZxeªZv   

D. 

 

O 

d
‡
U
vB

‡
j
K

U
ªb
 

Av‡jvi ZxeªZv   

 S D 
 

Why  d‡UvZwor wµqvi m~Îvbymv‡i 

y


1

2
 mv

2
 = 

m


h

x


   

c


W0

(Kvh©v‡cÿK)

 

hv g~jwe›`yMvgx mij‡iLvi mgxKiY|  

 

d
‡U

vB
‡j

K
U
ªm
 

Av‡jvi ZxeªZv  

03. wb‡¤œi e ‧̄mg~‡ni g‡a¨ †KvbwUi MwZkw³ †ekx?   

 A. fi 3M Ges †eM V B. fi 3M Ges †eM 2V 

 C. fi 2M Ges †eM 3V  D. fi M Ges †eM 4V 

  S C 
 

Why 
 
Ackb A Gi Rb¨ 

1

2
 (3M) V

2
 = 

3

2
 MV

2
 

 Ackb B Gi Rb¨ 
1

2
 (3M) (2V)

2
 = 6MV

2
 

 Ackb C Gi Rb¨ 
1

2
 (2M) (3V)

2
 = 9MV

2
 

 Ackb D Gi Rb¨ 
1

2
 M (4V)

2
 = 8MV

2
 

04. evZv‡m 120C PvR© †_‡K 1cm `~‡i †Kvb we› ỳ‡Z •e`y¨wZK †ÿÎ cÖvej¨ 

†Kgb n‡e?  

 A. 10
10

NC
–1

   B. 10
12

NC
–1

 C. 10
14

NC
–1

  D. 10
16

NC
–1 

 
 S D 

 
Why 

 
E = 

1

40
 
q

r
2  

= 9  10
9
 

120

(10
2

)
2 

= 9  10
9
  120  10

4
 

q = 120C 

d = 1cm = 10
2

m 
E = ? 

 = 1080  10
13

 = 1.080  10
16

 NC
1 

05. ‡Kvb e ‧̄‡K Dci Qzuo‡j Av‡ivnY Ges Ae‡ivn‡Yi †gvU e¨wqZ mgq KZ?    

 A. 
v0y

g
   B. 

v
2
0y

g
 C. 

2v0y

g
  D. †KvbwUB bq 

  S C 
 

Why  e ‧̄ Dc‡i Av‡ivnY K‡i Avevi wb‡P Ae‡ivnY K‡i wd‡i 

Avm‡j D”PZv h = 0| 

 †gvU e¨wqZ mgq T n‡j, 0 = v0y T – 
1

2
gT

2
  T = 

2v0y

g
  

06. 300m DuPz n‡Z GKwU e ‧̄ AwfK‡l©i Uv‡b gy³fv‡e wb‡P co‡j, f~wg n‡Z 

KZ D”PZvq MwZkw³ wefekw³i A‡a©K n‡e?   

 A. 100m   B. 200m C. 300m   D. 400m 

  S B 
 

Why  x = 
h

n + 1
 = 

h

1

2
 + 1

 = 
2

3
 h = 

2

3
  300 = 200m 

07. GKwU cvwbc~Y© Kyqvi MfxiZv Ges e¨vm h_vµ‡g 10m I 4m| GKwU cv¤ú 

20 wgwb‡U KzqvwU‡K cvwbk~b¨ Ki‡Z cv‡i| cv‡¤úi Ak¦ÿgZv KZ?   

 A. 6.87   B. 7.68 C. 8.67  D. 8.76 

  S A 
 

Why  P = 
mgh

t
 

= 
Vgh

t
= 

(r
2
h) g 



h

2

t
 

= 
3.1416  2

2
  10  10

3
  9.8  5

1200
  

= 5131.268W = 6.878 hp 

h = 10m 

2 = 4  r = 2m 

t = 20 min = 20  60  

= 1200sec 

P = ? 

fi‡K‡›̀ ªi miY h = 
h

2
 = 

10

2
 = 5m 

08.  †j‡Ýi Ggb `ywU we›`y, hv‡`i ‡h †Kvb GKwU e ‧̄ ivL‡j Aci we›`y‡Z Zvi 

cÖwZwe¤^ MwVZ n‡e, GB we›` ỳwU‡K ejv nq †j‡Ýi Ñ    

 A. †M․Y †dvKvm    B. AbyeÜx †dvKvm 

 C. Av‡jvK †K›`ª    D. gyL¨ †dvKvm 

  S C 
 

Why 
 

 

F C 

F 

C 
 

 





eµZvi †K› ª̀

 Av‡jvK †K› ª̀

 wØ¸Y †dvKvm

 n‡jv C I C we› ỳ 2wU 

09. 1.5m ~̀‡i Aew̄  Z c ©̀vq ci¯úi †_‡K 0.03cm ~̀i‡Z¡ †Wviv •Zix n‡jv| †K›̀ ªxq 

Pig †_‡K 1cm ~̀‡i PZz_© D¾¡j †WvivwU •Zix n‡j, Av‡jvi Zi½‣`N©¨ KZ?    

 A. 2000

A  B. 20000


A 

 C. 5000

A  D. 500


A 

 S C 
 

Why 
 
x = 

n D

a
 

 = 
xa

nD
 = 

10
2

  3  10
4

4  1.5
  

= 5 10
7

m = 5000 

A

 

D = 1.5m 

a = 0.03cm 

= 3  10
–2

  10
2

 m = 3  10
4

m 

x = 1cm = 10
2

m 

n = 4 

 = ? 

10. m~h© †_‡K c„w_exi ~̀iZ¡ hw` eZ©gvb `~i‡Z¡i A‡a©K nq, Zvn‡j GK eQ‡i 

KZ w`b n‡e?   

 A. 175 w`b  B. 129 w`b 

 C. 188 w`b  D. 187 w`b 

 S B 
 

Why 
 
T

2
  R

3 
 

T2

T1
 = 



R2

R1

3

2
  

 T2 = 


1

2

3

2
  365 = 129 w`b (cÖvq) 

R2 = 
R1

2
  

R2

R1
 = 

1

2
 

T1 = 365 w`b 

T2 = ? 

11. G›Uªwci S.I GKK †KvbwU?   

 A. Jk  B. J
2
K 

 C. KJ
1

  D. JK
1 

 
 S D 

 
Why  G›Uªwc , ds = 

dQ

T
 

 A_©vr, G›Uªwci GKK J/K, gvÎv ML
2
T

–2


–1
 

12. evBbvix we‡qv‡Mi †ÿ‡Î, 11001  1010 = ?   

 A. 9991  B. 1111 

 C. 1100  D. 1101 

  S B 
 

Why 
 
1 1 0 0 1 

                 () 1 0 1 0  [1 + 1 = 10 a‡i] 

                             1 1 1 1  [0 †_‡K 1 we‡qv‡Mi mgq 0 †K 10 a‡i] 

 K-kvLv (Avewk¨K) 
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13. GKB Dcv`v‡bi ỳwU †iva‡Ki †iva mgvb| †iva ỳwUi •`‡N©¨i AbycvZ 1 : 4 

n‡j, †iva ỳwUi e¨v‡mi AbycvZ KZ?   

 A. 1 : 2 B. 1 : 4 C. 1 : 16 D. †Kv‡bvwUB bq 

  S A 
 

Why  cÖkœg‡Z, R1 = R2 ; R  
1

A
  R  

L

r
2 n‡j,  

 
R1

R2
 = 

L1

L2
  

r
2

2

r
2

1

  


r1

r2

2

= 
L1

L2
 

  
r1

r2
 = 

L1

L2
 = 

1

4
  

2r1

2r2
 = 

d1

d2
 = 

1

2
  d1 : d2 = 1 : 2 

14. c„w_ex‡K 6400 km e v̈mv‡a©i GKwU †MvjK ai‡j f‚c„ô †_‡K KZ km D”PZvq 

AwfKl©xq Z¡i‡Yi gvb f‚-c„‡ôi AwfKl©xq Z¡i‡Yi gv‡bi 
1

64
 Ask n‡e?   

 A. 4.48  10
3
 B. 44.8  10

3
 C. 4.48  10

6
 D. 44.8 

 S B 
 

Why  h = ( n – 1)  R  

= ( 64 – 1)  R = 7R = 7  6400 

= 44.8  10
3
km  

1

n
 = 

1

64
 

 n = 64 

15. GKwU KYvi Ici hw` 

F = (3


i  4


j + 6


k) N ej cÖ‡qvM Kivq KYvwU z 

Aÿ eivevi 5m m‡i hvq Z‡e, KYvi Dci K…Z KvR KZ?   

 A. 30J B. 15J C. 20J D. 10J 

  S A 
 

Why  

F = ( )3


i  4


j + 6


k  N;   


r  = ( )5


k m 

  K…ZKvR, W = 

F. 


r  = ( )3


i  4


j + 6


k  ( )0


i + 0


j + 5


k  

 = (0 + 0 + 30) = 30J 

16. Wv‡qvW e¨eüZ nq wb‡Pi †Kvb hš¿wU?   

 A. †iwWI‡Z B. K¨v‡givq C. †Uc †iKW©v‡i D. K¨vcwmU‡i 

  S C 
 

Why Wv‡qvW †Uc †iKW©vi Ges AC †K DC †Z iƒcvšÍ‡i mvnvh¨ K‡i|  

17. GKwU Rvsk‡b m¤§yL evqv‡mi wefe cv_©K¨ 2.2V †_‡K evwo‡q 2.38V Kiv 

n‡j, we ỳ¨r cÖevn 350mA e„w× †cj| Rvsk‡bi MZxq †iva KZ?   

 A. 0.0045 B. 6.28 C. 2.8 D. 0.514 

  S D 
 

Why 
 
V = 2.38  2.2 = 0.18V 

 I = 350 mA = 350  10
3

A 

  R = 
V

I
 = 

0.18

350  10
3 = 

180  10
3

350  10
3 = 0.514 

18. f¨vbWvi Iqvj‡mi mgxKi‡Y †Kvb ivwki ms‡kvab we`¨gvb?   

 A. P I T B. P I V C. V I T D. P, V I T 

  S B 
 

Why  Pvc ms‡kvab: P + 
n

2
a

V
2  = P 

 AvqZb ms‡kvab: V  nb = V 

 



P + 

n
2
a

V
2  (V  nb) = nRT  PV = nRT  

19. 2kg f‡ii GKwU v †e‡M MwZkxj e ‧̄ Aci GKwU w̄  i e ‧̄‡K AvNvZ Kij| 

msN‡l©i ci Dfq e ‧̄ 
v

4
 †e‡M MwZkxj _vK‡j, cÖ_‡g w̄  i _vKv e ‧̄wUi fi KZ?   

 A. 1.2kg B. 8kg C. 6kg D. 3kg 

  S C 
 

Why  m1 = 2kg , u1 = v;  u2 = 0; v = 
v

4
 

 m1 u1 + m2u2 = (m1 + m2) v  2v + 0 = (2 + m2) 
v

4
 

  2 + m2 = 8  m2 = 6kg 

20. 3 †iv‡ai GKwU Zvi‡K mgevû wÎfz‡Ri AvKv‡i euvKv‡bv n‡jv| Gi GKwU 

evûi cÖvšÍØ‡qi ga¨eZ©x †iv‡ai gvb KZ?   

 A. 
2

3
  B. 

3

2
  C. 1 D. 

9

2
  

 

 S A 
 

Why 

 

 

3

1 1

1
A B

1

11

BA
 

 Zzj¨‡iva, Rab = (1 + 1) || 1 = 2 || 1 = 



1

2
 + 

1

1

1

 = 


3

2

1

 = 
2

3
 

21. GKwU e ‧̄i mg‡qi mv‡c‡ÿ miY‡K †jLwP‡Î AuvKv n‡j GwU g~jwe›`yMvgx 

mij‡iLv n‡jv| †m‡ÿ‡Î-   

 A. e¯‧wU Avm‡j w¯ i B. e ‧̄wU mgZ¡i‡Y Pjgvb 

 C. e¯‧i Z¡iY k~b¨  

 D. †jLwPÎ †_‡K Z¡i‡Yi Z_¨ cvIqv hv‡e bv 

 S C 
 

Why v = 
s

t
 = 

s2  s1

t2  t1
= 

s3  s2

t3  t2
  

∵ v1 = v2 = V  v = 0  a = 
v

t
 = 0 

 

t3,s3 

t 2
,s

2
 

t 1
,s

1
 

t 

s 

 

22. Kvi cixÿvq B_v‡ii Aw Í̄Z¡ fzj cÖgvwYZ nq?   

 A. wbDUb B. AvBb÷vBb C. ju‡ibrm D. G‡`i †KD bb 

  S D 
 

Why 
 
gvB‡Kjmb gwj©i Avwe®‥…Z e¨vwZPvi gvcK h‡š¿i gva¨‡g 

B_vi gva¨‡gi Aw Í̄Z¡ fzj cÖgvwYZ nq| 

23. 

A = 3


i + 


j  2


k I 


B = 


i  + 3


j + 2


k n‡j | |

AB  KZ?   

 A. 2 6 B. 2 2 C. 6 D. 2 

  S A 
 

Why 


AB = 


OB – 


OA = – 2 î  + 2 ĵ  + 4k̂ 

 | |
AB  = ( 2)

2
 + 2

2
 + (4)

2
 = 4 + 4 + 16 = 24 = 2 6 

24. K…wÎg DcMÖ‡ni •iwLK †eM-    

 A. 
GM

(R + h)
 B. 

GM

(R + h)
2 C. 

GM

(R + h)
2 D. †Kv‡bvwUB bq 

 S A 
 

Why 
 
gnvKl©xq ej = †K› ª̀vwegyLx/Awf‡K›̀ ª ej 

 
GMm

r
2  = 

mv
2

r
 

 v = 
GM

r
 = 

GM

R + h
 

 

R + h = r 

M 
c„w_ex 

m 
DcMÖn 

 

25. wP‡Î C1 = 1F, C2 = 2F, C3 = 3F   

 

V = 10V C4 

C3 

C2 
C1 

 
 C4 = 4F n‡j, GB eZ©bxi Zzj¨ aviKZ¡ KZ F? 

 A. 
20

29
 B. 

29

20
 C. 

31

5
 D. 

31

15
 

  S A 
 

Why 
 
C2 = 2F I C3 = 3F 

 C2||C3 n‡j, C23 = 2 + 3 = 5F; C1 = 1F , C4 = 4F n‡j, 

 C1, C23 I C4 wmwi‡R Av‡Q  C = 



1

1
 + 

1

5
 + 

1

4

1

 = 
20

29
 F 

26. hẁ  NH4OH ⇌ NH4
+
 + OH


 wewµqvwUi ïiæ‡Z 25 mol NH4OH Ges GLvb 

†_‡K †Kej 5 mol AvqwbZ nq, Zvn‡j NH4OH Gi we‡qvRb gvÎv (%)- 

 A. 5 B. 10 C. 20 D. 30 

  S C 
 

Why  NH4 OH Gi we‡qvRb gvÎv  

 = 
we‡qvwRZ Avq‡bi †gvj msL¨v

†gvU †gvj msL¨v
  100 = 

5

25
  100 = 20%  

27. †Kvb wewµqvwU Zv‡cvrcv`x?  

 A. H2O(l)  H2O(g) B. H2O(g)  H2O(l) 

 C. H2O(s)  H2O(l) D. H2O(s)  H2O(g) 

  S B 
 

Why    H2O (g)  H2O (l), Zv‡cvrcv`x wewµqv 

   H2O (l)  H2O (g); Zvcnvix wewµqv 

   H2O (l)  H2O (s); Zv‡cvrcv`x wewµqv 
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28. 50 mL 1.0 M NaOH Ges 50 mL 0.8 M HCl Gi wgkÖ‡Yi pH KZ? 

 A. 1.0 B. 2.0 C. 12.0 D. 13.0 

  S D 
 

Why  NaOH + HCl  NaCl + H2O 

  nNaOH = 50  10
3

  1   nHCl = 50  10
3

  0.8  

  Aewkó NaOH Gi †gvj = 50  10
3

  1  50  10
3

  0.8 

  = 50  10
3

  0.2  

  SNaOH = 
50  10

3
  0.2

(50 + 50)  10
3 = 0.1 M  p

OH
 =  log[OH


] = log [0.1] = 1 

  pH = 14  pOH = 14  1 = 13  

29. STP-†Z 1 mL M¨v‡mi m¤¢ve¨ AYy msL¨v KZ? 

 A. 3.7  10
19

 B. 2.7  10
18

 C. 2.7  10
19

 D. 3.7  10
18 

 
 S C 

 
Why  

x

NA

 = 
V

22.4
      

x

6.02  10
23 = 

1  10
3

22.4
    

  x = 2.687  10
19

  2.7  10
19

  

30. 1L AvqZ‡bi GKwU cv‡Î 0.25 g O2, 0.25 g N2 Ges 0.25 g CO2 M¨vm 

wgwkÖZ Av‡Q| wgkÖ‡Y †Kvb M¨vmwUi AvswkK Pvc me©vwaK? 

 A. O2 B. N2 C. CO2 D. me¸‡jvi GKB 

  S B 
 

Why wbẁ ©ó AvqZ‡bi cv‡Î ivLv wewfbœ M v̈‡mi AvswkK Pvc Zv‡`i †gvj 

msL v̈i Dci wbf©i K‡i| n = 
W

M
 nIqvq †gvjmsL v̈ AvYweK f‡ii e v̈̄ ÍvbycvwZK|  

 myZivs, AvYweK fi Kg n‡j AvswkK Pvc †ewk nq| DwÏc‡K, O2, N2 I 

CO2 Gi gv‡S N2 AvYweK fi Zzjbvg~jK Kg nIqvq Gi AvswkK Pvc 

Ab¨vb¨ M¨vm¸‡jvi AvswkK Pv‡ci †P‡q †ewk n‡e|  

31. †Kvb †h․MwU A¨vjWj Nbxfeb wewµqv †`q bv?  

 A. C(CH3)3CHO B. CH3CH2CHO 

 C. CH3COCH3 D. CH3CHO 

  S A 
 

Why C(CH3)3CHO G -H bv _vKvq GwU A v̈jWj Nbxfeb wewµqv 

bv ẁ ‡q K v̈wbRv‡iv wewµqv †`q| Aciw`‡K, CH3CH2CHO, CH3COCH3, 

CH3CHO G‡`i gv‡S -H _vKvq Giv A v̈jWj Nbxfeb wewµqv †`q|  

32. wbDwK¬IwdwjK cÖwZ  ̄vcb (SN) wewµqvi †ÿ‡Î bx‡Pi †Kvb Z_¨wU mwVK bq?  

 A. C(CH3)3Cl †h․MwU SN1 wewµqv †ewk †`q 

 B. CH3CH2Cl †h․MwU SN2 wewµqv †ewk †`q 

 C. SN1 wewµqv GK av‡c N‡U D. SN1 wewµqv jNy ÿvi ª̀e‡Y N‡U 

  S C 
 

Why C(CH3)3Cl †h․MwU SN1 wewµqv †ewk †`q| KviY GwU 3 RX 

Ges SN1 wewµqvi mwµqZvi µg: 3RX > 2RX > 1RX < CH3X 

  CH3CH2Cl †h․MwU SN2 wewµqv †ewk †`q| KviY GwU 1RX Ges 

SN2 wewµqvi mwµqZvi µg: CH3X > 1RX > 2RX > 3RX 

  SN1 wewµqv 2 av‡c Ges SN2 wewµqv 1 av‡c N‡U| 

  SN1 wewµqv jNy ÿvi ª̀e‡Y nq wKš‧ SN2 nq bv|  

33. †KvbwU RviY-weRviY wewµqv?  

 A. Cu
2+

 + 4NH3  [Cu(NH3)4]
2+

 B. NH3 + H
+
  NH4

+ 

 C. Cl2 + 2OH

  Cl


 + ClO


 + H2O D. Ca

2+
 + 2F


  CaF2

 

 
 S C 

 
Why AmvgÄm¨ wewµqv: AmvgÄm¨ wewµqvq GKB mv‡_ †g․‡ji 

RviY weRviY N‡U|  

 Kÿ ZvcgvÎv Ges  DËß I Mvp NaOH `ªe‡Yi mv‡_ Cl2 Gi wewµqvq 

NaCl I NaClO3/NaClO †h․M Drcbœ n‡q _v‡K| 

  3
o

Cl2 + 6NaOH 
70C
 5Na

1

Cl + Na
+5

ClO3 + 3H2O  

  3
o

Cl2  + 6NaOH 
25C
 Na

1

Cl + Na
+1

ClO + 3H2O 

34. wb‡Pi †KvbwU mwVK?  

 A. ÔAiweUvjÕ Øviv wbDwK¬qv‡mi PZzẁ ©‡K B‡jKUªb AveZ©‡bi e„ËvKvi c_‡K eySvq 

 B. ÔAiweUÕ Øviv wbDwK¬qv‡mi PZzw`©‡K wÎgvwÎK  ̄v‡b (X, Y I Z Aÿ)  

          B‡jKUªb AveZ©b K‡i eySvq 

 C. me AiweUv‡ji AvK…wZ GKB iKg 

 D. AiweUmg~n‡K K, L, M, N, O Øviv wPwýZ Kiv nq 

  S D 
 

Why 
 
AiweU I AiweUv‡ji g‡a¨ cv_©K¨: 

  AiweUt 

 wbDwK¬qv‡mi Pviw`‡K mywbw`©ó e„ËvKvi Kÿc_mg~n‡K AiweU ejv nq|  

 B‡jKUª‡bi AiweUmg~n †MvjvK…wZi|  

 AiweUmg~n cÖavb †Kvqv›Uvg msL¨v n Gi mv‡_ m¤úwK©Z|  

 AiweUmg~n‡K K, L, M, N, O cÖf„wZ Øviv wPwýZ Kiv nq|   

 AiweUvjt 

  ÒAiweUvjÓ kãwUi Drm n‡”Q †Kvqv›Uvg ejwe`¨v| wbDwK¬qv‡mi Pviw`‡K 

wKQy  ̄v‡b B‡jKUªbmg~‡ni cÖvwßi m¤¢vebv Lye †ewk [90-95%] Zv‡K 

AiweUvj ejv nq|  

  wewfbœ AiweUv‡ji AvK…wZ wewfbœ|  

  AiweUvjmg~n cÖavb †Kvqv›Uvg msL v̈ n QvovI, mnKvix †Kvqv›Uvg  msL v̈ l, †P․¤̂Kxq 

†Kvqv›Uvg msL v̈ m Ges w̄ úb †Kvqv›Uvg msL v̈ s Øviv mywbẁ ©ófv‡e wPwýZ nq| 

 AiweUvjmg~n‡K s, p, d, f, g, h cÖf„wZ Øviv wPwýZ Kiv nq| 

35. †Kvb †h․MwU U‡UvgvwiRg cÖ`k©b Ki‡e?  

 A. C6H5CHO  B. C6H5COC6H5 

 C. C6H5COCH3 D. C6H5C6H5 

  S C 
 

Why  U‡UvgvwiR‡gi kZ©: 

  †h․‡Mi AYy‡Z Kvh©Kix MÖæ‡ci mv‡c‡ÿ Kgc‡ÿ 1wU H cigvYy 

Dcw¯ Z _vK‡e| 

  †h․MwU‡Z Aek¨B GKwU Zwor FYvZ¥K cigvYy wØ-eÜb ev wÎeÜb Øviv 

hy³ _vK‡e| †hgb: >C = O,  N = O, > C = NH BZ¨vw`|  

  A v̈wm‡Uv‡dbb (C6H5COCH3) wK‡Uv-Bbj U‡UvgvwiRg cÖ`k©b K‡i wKš‧ 

†ebRvjwWnvBW (C6H5CHO), †eb‡Rv‡dbb (C6H5COC6H5), evBwdbvBj 

(C6H5C6H5) G H bv _vKvq Giv U‡UvgvwiRg cÖ`k©b K‡i bv| 

  

 

CCH3   ⇌ 

O 

C=CH2  (A  ̄vqx) 

OH 

(A¨vwm‡Uv‡dbb) (1-wdbvBjBw_b-1-Aj)  

36. †Kvb †h․MwU cwjgvi •Zix Ki‡Z cv‡i?  

 A. C6H5CH = CH2 B. CH3CH2OH 

 C. CH3CH3  D. CH3

O
||
CCH3 

  S A 
 

Why  ÷¨vwib Gi hyZ cwjgviKiY:  

  

37. Co Ges Co
2+

 Gi Rb¨ †Kvb †hvR¨Zv B‡jKUªb web¨vmwU mwVK? 

 A. 4d
2
5s

2
 Ges 4d

7
5s

0
 B. 3d

5
4s

1
 Ges 4d

5
4s

0
 

 C. 4d
7
3s

7
 Ges 3d

7
3s

0
 D. 3d

7
4s

2
 Ges 3d

7
4s

0 

 
 S D 

 
Why 

 
Co (27)   [Ar] 3d

7
4s

2
  

                     Co
2+ 

(27)  [Ar] 3d
7
4s  

38. wewµqv¸‡jvi †KvbwU‡Z mvg¨aªæeK GKwU gvÎ c v̀‡_©i NbgvÎvi Dci wbf©i K‡i?  

 A. C(s) + CO2(g) ⇌ 2CO(g) B. H2(g) + Cl2(g) ⇌ 2HCl(g) 

 C. CaCO3(s) ⇌ CaO(s) + CO2(g) D. N2O4(g) ⇌ 2NO2(g) 

  S C 
 

Why  CaCO3(s) ⇌ CaO (s) + CO2 (g) 

 wewµqvq CaCO3 I CaO KwVb c`v_© wKš‧ CO2 M¨vmxq| mvg¨aªæe‡Ki 

NbgvÎv M¨vmxq Ae  ̄vi Dci wbf©i K‡i|  

 †h‡nZz, M¨vmxq Ae  ̄vi †h․M 1wU ZvB G wewµqvq mvg¨aªæe‡Ki NbgvÎv 1wU 

gvÎ c`v‡_©i NbgvÎvi Dci wbf©i K‡i|  

  

 + CH2 = CH2  
AlCl3 

CH2  CH3 

ï®‥ 

Fe2O3/Cr2O3 

650C 

CH=CH2 

÷¨vwib ev 

wfbvBj †ebwRb 

cwjgviKiY 

D”PPvc 

 CH  CH2 
 

n 

cwj÷¨vwib 



26 cvV¨eB‡K mnR Kivi cÖqvm Avm‡c± wmwiR 

 
  ASPECT SERIES   ASPECT SERIES   ASPECT SERIES   ASPECT SERIES   ASPECT SERIES   ASPECT SERIES   ASPECT SERIES   ASPECT SERIES   

ASPECT SERIES   ASPECT SERIES  

39. •Re †h․‡M > C = O g~j‡Ki Dcw¯ wZ kbv³Ki‡Yi Rb¨ bgybvi mv‡_ †h 

†h․MwU †hvM Kiv nqÑ  

 A. 

 

H2NHN NO2 

NO2 

 B. 

 

NO2 

O2N 

 

 C. 

 

OH 

H3C 

H3C 

Cl  D. 

 

NO2 

O2N 

HO 

O2N  

 

 S A 
 

Why  A¨vjwWnvBW I wK‡Uv‡bi Dcw  ̄wZ kbv³KiY wewµqvt

 HCHO + H2N–NH  

 CH3COCH3 + H2N–NH  

40. 500 mL `ªe‡Y 49 g H2SO4 `ªexf‚Z Av‡Q| D³ ª̀e‡Yi 50 mL †K 

10% NaOH Øviv cÖkwgZ Ki‡Z KZ mL NaOH cÖ‡qvRb? 

 A. 20 B. 30 C. 40 D. 50 

  S C 
 

Why  H2SO4 + 2NaOH  Na2SO4 + 2H2O 

  
nNaOH

nH
2

SO
4

 = 
2

1
    

VNaOH  




% 10

M
NaOH

VH
2

SO
4
  




1000 W

MV
H

2
SO

4

 = 
2

1
  

  

VNaOH  
10  10

40

50  
1000  49

98  500

 = 
2

1
  

VNaOH  2.5

50  1
 = 

2

1
    VNaOH = 40 mL  

41. 100 mL Na2CO3 `ªe‡Y 15 g Na2CO3 Av‡Q| H `ªe‡Yi NbgvÎv ppm 

GK‡K KZ? 

 A. 15  10
4
 B. 15  10

5
 C. 1.5  10

4
 D. 1.5  10

5 

 
 S A 

 
Why  

W

M
 = VS   

W

MV
 = 

15

106  100  10
3 mol/L 

 = 1.415 mol/L = 1.415  106  1000 mg/L = 15  10
4
 ppm  

42. Kve©b-Kve©b eÜbx‡Z eÜb ~̀iZ¡ me‡P‡q Kg †Kvb msKi‡Yi †ÿ‡Î?  

 A. msKi‡Yi cÖfve †bB B. sp 

 C. sp
2
  D. sp

3 

 
 S B 

 
Why  nvB‡WªvKve©b msKiY I AiweUvjmg~nt 

mg‡MvÎxq †kªYx msKiY 
Drcbœ msKwiZ 

AiweUvj 
eÜb •`N ©̈ (nm) 

A¨vj‡Kb sp
3
 4wU 

C–C : 0.154 
C–H: 0.110 

A¨vjwKb sp
2
 3wU 

C=C: 0.134 
C–H: 0.109 

A¨vjKvBb sp 2wU 
CC: 0.120 
C–H:  0.106 

  †R‡b ivLv fv‡jv: †ebwR‡b wØeÜb _vK‡jI Gi eÜb •`N ©̈ 0.139nm 

43. †Kvb wewµqvwU mwVK bq?  

 A. CH3CH2Br + KOH 
alcohol

 CH2 = CH2 

 B. CH2BrCH2Br + Zn 


 CH2 = CH2  

 C. CH3CH2Br + KOH + H2O  CH3CH2OH 

 D. CH3COOH + Zn 


 CH4 + ZnO + CO 

  S D 
 

Why  Kve©w·wjK Gwm‡Wi H mn‡RB AwaK Zwor abvZ¥K avZz Øviv 

cÖwZ¯ vwcZ nq d‡j jeY Drcbœ nq|  

 2CH3COOH + Zn  (CH3COO)2Zn + H2  
 ZvB, A, B I C bs wewµqvwU mwVK n‡jI D bs wewµqvwU fzj|  

44. 250 mL 40 mM Na2CO3 `ªe‡Y KZ g Na2CO3 Av‡Q? 

 A. 26.5 B. 10.6 C. 8.6 D. 1.06 

  S D 
 

Why 
 

W

M
 = VS  

  W = SMV = 40  10
3

  106  250  10
3

   W = 1.06 g 

45. CH3CH2OH + H2SO4 
170C

 wewµqvi Drcv` †KvbwU? 

 A. CH3CH2SO3H B. CH3CH3 C. CH2 = CH2 D. CH4 

 
 S C 

 
Why 

 wewfbœ k‡Z© A¨vj‡Kvn‡ji wewµqvt 

 

 

CH3CH2OH 

Mvp H2SO4 

100C 
CH3CH2OSO3H 

Mvp H2SO4 

160-180C 
CH2=CH2 

Al2O3 

350C 
CH2=CH2 

 

46. hw` 40 mL 5% NaOH `ªeY 50 mL HCl †K c~Y© cÖkwgZ K‡i, Z‡e 

HCl Gi M KZ?  

 A. 0.01 B. 0.10 C. 1.00 D. 10.00 

  S C 
 

Why 
 
NaOH + HCl  NaCl + H2O 

  
nNaOH

nHCl

 = 1    VNaOH  




%  10

M
NaOH = VHCl  SHCl  

  40  
5  10

40
 = 50  SHCl   SHCl = 1 M 

47. i‡³ Møy‡Kv‡Ri NYgvÎv 5 mM n‡j, ppm GK‡K KZ n‡e?  

 A. 9 B. 90 C. 900 D. 9000  

  S C 
 

Why 
 
ppm = SM  1000 = 5  10

3
  180  1000 = 900  

48. C6H3Cl3 †h․‡M KqwU mgvYy Av‡Q? 

 A. 2 B. 3 C. 4 D. 6 

  S B 
 

Why †ebwRb ej‡q hy³ 3wU cÖwZ  ̄vcK GKB n‡j mgvYy n‡e 3wU| 

C6H3Cl3 †h․‡M 3wU GKB cÖwZ  ̄vcK †K¬vwib _vKvq Gi mgvYyI 3wU n‡e| †hgb:  

 Cl 
Cl 

Cl 

1,2,3-UªvB‡K¬v‡iv  

†ebwRb 

Cl 
Cl 

Cl 
1,2,4-UªvB‡K¬v‡iv  

†ebwRb 

Cl 

Cl Cl 

1,3,5-UªvB‡K¬v‡iv  

†ebwRb  

49. IR eY©vjx †kvlY e¨vÛ Øviv CH3CONH2 †h․‡M mbv³Ki‡Y †h e‡Ûi 

†kvlY we‡ePbvq wb‡Z n‡eÑ 

 A. CH B. C = O C. NH D. me¸‡jv  

  S B 
 

Why 
 
A¨vgvB‡W Abyibb cÖfve Øviv > C = O Gi wØ-eÜb GKK 

eÜ‡b cwiYZ nq, ZvB C = O cÖmvib e¨vÛ mvaviYZ C = O cÖmviY 

A‡cÿv Wvbw`‡K m‡i evg Zi½ msL¨v AÂ‡j cvIqv hvq| A¨vgvB‡Wi C = 

O cÖmviY e¨vÛ AÂj n‡jv 1670-1640 cm
1

   

 

RCNH2 RC=NH2 

O: :O: 
.. ..  

.. + 

 

50. 2g wWD‡Uwiqvg M¨v‡mi R‡b¨ Av`k© M¨vm mgxKiY †KvbwU? 

 A. PV = RT B. PV = nRT C. 2PV = RT D. PV = 2RT 

  S A 
 

Why 
 
wWD‡Uwiqv‡gi AvYweK fi 2| ZvB, PV = nRT  

  PV = 
W

M
 RT    PV = 

2

2
 RT     PV = RT 

51. nvW©Iq v̈i I mdUIq v̈‡ii gva¨‡g •ZixK…Z ev̄ ÍewfwËK K…wÎg cwi‡ek‡K Kx e‡j?  

 A. †iv‡evwU·  B. AvwU©wdwmqvj B‡›Uwj‡RÝ 

 C. fvPz©qvj wi‡qwjwU D. ev‡qvBbdi‡gwU· 

  S C 
 

Why fvPz©qvj wi‡qwjwU n‡jv nvW©Iq v̈i I mdUIq v̈‡ii gva¨‡g •ZwiK…Z 

Ggb GKwU Kw¤úDUvi wbqwš¿Z cwi‡ek hv Dc  ̄vcb Kiv n‡j e¨enviKvix‡`i 

Kv‡Q GwU‡K ev Í̄e cwi‡ek g‡b n‡e| fvPz©qvj wi‡qwjwUi Dcv v̀bmg~n: †nW 

gvD‡›UW wWm‡cø, †WUv †Møvf, ewW my¨BU D”Pgv‡bi AwWIe¨e  ̄v, wi‡qwjwU BwÄb, 

wewfbœ ai‡bi †mÝi, wewfbœ wmgy‡jkb, g‡WwjI MÖvwdK· mdUIq v̈i|  

 H 
     C = N–NH 

H 

NO2 

NO2 

NO2 

NO2 
njy` 

 H3C 

       C = N–NH 
H3C 

NO2 

NO2 

NO2 

NO2 
njy` 
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52. (100)2 Ges (AB)16 Gi †hvMdj KZ?  

 A. (1A)16 B. (1B)16 C. (AF)16 D. (AE)16 

  S C 
 

Why (100)2  0100  (4)16 

  (100)2 + (AB)16 = (4)16 + (AB)16 = (AF)16  

53. eZ©bx‡Z F Gi gvb KZ? 

 A 
B 

F 

 

 A. 

AB B. A


B C. AB D. †KvbwUB bq 

  S C 
 

Why ABABB.B.ABB.A   

54. wb‡Pi †KvbwU Iq¨vi‡jm g¨vb Gi D`vniY?  

 A. IqvBg¨v· B. eøyUz_ C. m¨v‡UjvBU D. Bbd«v‡iW 

  S A 
 

Why IqvBg v̈· (Wi-MAX) cÖhyw³ n‡jv eZ©gvb mg‡qi me©vaywbK 

D”PMwZi eªWe v̈Û B›Uvi‡bU cÖ‡UvKj mvwf©m hv Zviwenxb e¨e  ̄vq P‡j| 10 †_‡K 

60km ch©šÍ B›Uvi‡bU myweav cÖ v̀b K‡i| we‡kl K‡i DuPz wbPz cvnvwo AÂj wKsev 

ỳM©g GjvKv †hLv‡b K v̈ej  ̄vcb Kiv hvq bv, †mLv‡b eªWe v̈Û B›Uvi‡bU †mev 

†cu․‡Q †`evi Rb¨ IqvBg v̈· n‡jv m‡e©vrK…ó cÖhyw³| Metropoliton Area 

Network (MAN) UvB‡ci †bUIqv‡K© IqvBg v̈· †ewk e¨eüZ nq| 

55. getch() d¨vk‡bi Rb¨ cÖ‡qvRbxq Header File †KvbwU?  

 A. sidio.h B. math.h C. conio.h D. graphics.h 

  S C 
 

Why  cÖ‡Z¨K ÷vÛvW© jvB‡eªwii †h dvBjmg~n H jvB‡eªwii mKj 

dvsk‡bi Rb¨ dvskb †cÖv‡UvUvBc aviY K‡i †mB dvBjmg~n‡K †nWvi 

dvBj e‡j| me©vwaK e¨eüZ †nWvi dvBj n‡”Q studio.h| printf(), 

scanf(), gets() dvsk‡bi Rb¨ <stdio.h> Ges getch(), getche() 

dvsk‡bi Rb¨ <conio.h> †nWvi dvBj e¨envi nq| 

 

Hw”QK As‡k wb‡Pi †h †Kvb GKwU Ack‡bi cÖkœ `vMv‡Z n‡e  

 

56. wcÖ-mRNA †_‡K PzovšÍ mRNA m„wói cwigvR©b av‡ci msL¨v KqwU?     

 A. 1 wU B. 2 wU C. 3 wU D. 4 wU 

  S C 
 

Why  K¨vwcs, †UBwjs Ges ¯úøvBwms GB wZbwU cÖwµqv †k‡l wcÖ-

mRNA, P~ovšÍ mRNA-†Z cwiYZ nq| 

57. Rx‡ei wÎc` bvgKiY K‡ib-    

 A. Carolus Linnaeus  B. Schlegel 

  C. Hickman  D. Robert Grant  

 S B 
 

Why  wÎc` bvgKiY:cvwL weÁvbx Schlegel (1844 mv‡j) wÎc` 

bvgKiY cÖeZ©b K‡ib| bxjb` GjvKvi Po–B cvwLi •eÁvwbK bvg: Passer 

domesticus niloticus 

58. wmD‡Wvwm‡jv‡gU cÖvYxiv †Kvb ce© fz³?   

 A. cøvwU‡njwgbw_m B. ‡bgv‡UvWv  C. Av‡_ª©v‡cvWv D. A¨v‡bwjWv  

  S B 
 

Why  wm‡jv‡gi cÖKvi‡f`:  

wm‡jvg ce© 

A¨vwm‡jv‡gU 
Porifera, Platyhelminthes (Fasciola heptica) 

Ges Cnidaria 

BDwm‡jv‡gU 
Mollusca, Arthropoda, Annelida, Chordata, 

Echinodermata, Hemichordata 

my¨‡Wvwm‡jv‡gU Nematoda, Rotifera, Kinorhyncha 

59. wekÖvgKv‡j GKRb cÖvß eq®‹ gvby‡li cÖwZ wgwb‡U KZevi wbtk̂vm cÖk̂vm N‡U?    

 A. 14 – 18 B. 10 – 12 C. 21 – 24 D. 19 – 20 

  S A 
 

Why  beRvZK wkïi k¦m‡bi nvi cÖwZ wgwb‡U 40 evi Ges cÖvß 

eq¯‥ gvby‡li k¦mb nvi cÖwZ wgwb‡U 14-18 evi| 

60.  †Kvb MÖæ‡ci i‡³ a I b Dfq G¨vw›UewW _v‡K?    

 A. A B. B C. AB D. O 

  S D 
 

Why  A¨vw›U‡R‡bi Dci wfwË K‡i Kvj© j¨vÛ‡÷Bbvi 1901 mv‡j 

gbyl¨ i‡³i †kªwYweb¨vm K‡ib| ZvB Zv‡K eøvW MÖæ‡ci RbK ejv nq| 

eøvW MÖæc 
A¨vw›U‡Rb 

(†jvwnZ KwbKvq _v‡K) 

A¨vw›UewW 

(i³ i‡m _v‡K) 

A (23%) A b ev  (anti-B) 

B (32%) B a ev  (anti-A) 

AB (8%) A, B †bB 

O (37%) †bB 
ab ev  I  

(anit-A, anti-B) 

61. cy”Q‡`kxq K‡kiæKvi bvg Kx?    

 A. Coccys B. Coccyx C. Cocsyx D. Coccix 

  S B 
 

Why  gvbe‡`‡ni K‡kiæKvi msL¨v: 

K‡kiæKvi bvg Aci bvg msL¨v 

Kw°wRqvj K‡kiæKv 

(Coccygeal vertebrae) 
cy”Q †`kxq 4 (cwiYZ-1) 

 cwiYZ eq‡m m¨vµvj K‡kiæKv¸‡jv GKxf~Z n‡q m¨vµvg (sacrum) Ges 

Kw°wRqvj¸‡jv Kw°· (coccyx) MVb K‡i| d‡j, me©‡gvU K‡kiæKvi 

msL¨v K‡g 26wU nq|  

62. B›Uvi‡dib WªvMwU wK‡mi Dci Kvh©Kix?    

 A. e¨vK‡Uwiqv B. QÎvK C. fvBivm D. wbgv‡UvW 

  S C 
 

Why  B›Uvi‡di‡bi MVb I KvR: 

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

   B›Uvi‡di‡bi AvYweK IRb 20000-30000 WvjUb| 

   eZ©gv‡b †K¬vb wRb‡K cøvRwgW evn‡Ki gva¨‡g Saccharomyces 

cerevisiae Gi †Kv‡l XzwK‡q B›Uvi‡dib Drcvw`Z n‡”Q| 

   cÖwZ †Kv‡l cÖvq 1 wgwjqb (10 jÿ) AYy B›Uvi‡dib •Zwi nq Ges 

E.coli Gi †fZ‡i 1  10
5
 AYy •Zwi nq| 

  †Kv‡bv †̀ n‡Kvl we‡kl fvBivm Øviv msµwgZ n‡j Zvi cÖwZ mvov ẁ ‡q msµwgZ 

†Kvl B›Uvi‡dib bvgK ivmvqwbK c v̀_© (MøvB‡Kv-†cÖvwUb) wbtmiY K‡i| 

   weï×K…Z B›Uvi‡dib (Betaferon) we‡kl c×wZ‡Z msiÿY I 

evRviRvZ Kiv nq| 

   NK †Kvl Gi ÿgZv I eske„w×i gva¨‡g K¨vÝvi †Kv‡li msL¨v e„w×‡K 

evav w`‡Z| 

63. wK‡Uvwmm †iv‡Mi KviY Kx?    

 A. kK©iv wecvK B. †cÖvwUb wecvK C. wjwcW wecvK D. ni‡gvb wecvK  

  S C 
 

Why wK‡Uvwmm: hLb kvixi kw³ Drcv`‡bi Rb¨ cÖ‡qvRbxq cwigvY kK©iv 

cvq bv ZLb kvixi wjwcW (wK‡Uvb) †_‡K kw³ Drcbœ K‡i, G‡K wK‡Uvwmm e‡j| 

64. bMœexwR Dw™¢‡`i g‡a¨ wb‡Pi †KvbwU‡Z wØwb‡lK N‡U?    

 A. Cycas B. Pinus C. Gnetum D. Ephedra 

  S D 
 

Why  bMœexRx Dw™¢‡` wØ-wb‡lK N‡U bv| B‡dWªv e¨wZµg G‡Z wØ-

wb‡lK N‡U Ges k¦vmK‡ói Ilya B‡dwWªb cvIqv hvq|  

65. Cycas-Gi ïµvYy n‡jv-   

 A. GK d¬v‡Rjv wewkó B. wØ-d¬v‡Rjv wewkó 

 C. eû d¬v‡Rjv wewkó D. d¬v‡Rjvwenxb  

 S C 
 

Why  Cycas Gi ïµvYy me‡P‡q eo, jvwU‡gi g‡Zv, mPj I eû 

d¬v‡Rjvhy³| 

66. mv‡jvKms‡køl‡Yi d‡Uvwm‡÷g-1 Gi wewµqvq †K¬v‡ivwdj-a AYywUi 

Av‡jvK †kvlY ÿgZv n‡jv-      

 A. 700 nm B. 680 nm C. 580 nm D. 760 nm 

 S A 
 

Why PS-I (d‡Uvwm‡÷g-I) Gi wewµqv †K‡›̀ ªi †K¬v‡ivwdj-a AYywU 700 

nm Zi½‣`‡N©¨i Av‡jvK AZ¨šÍ cÖejfv‡e †kvlb K‡i, ZvB G‡K ejv nq P-700| 

 L-kvLv (Hw”QK) 

 Rxewe`¨v + MwYZ 
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67. bMœexwR Dw™¢‡`i cwiYZ †d¬v‡qg wUmy¨‡Z-   

 A. m½x‡Kvl _v‡K bv  B. m½x‡Kvl _v‡K 

 C. MZ©hy³ †l‡mj †Kvl _v‡K D. †KvbwUB bq  

  S A 
 

Why  mvaviYZ bMœexRx Dw™¢‡`i RvB‡jg wUmy¨‡Z †f‡mj I †d¬v‡qg 

wUmy¨‡Z m½x‡Kvl _v‡K bv| Z‡e Gnetum e¨wZµg|  

68. wd‡qvdvBwUb n‡jv GKwU-    

 A. RwUj †K¬v‡ivwdj-a AYy B. mij †K¬v‡ivwdj-a AYy   

 C. iƒcvwšÍwiZ †K¬v‡ivwdj-a AYy D. †KvbwUB bq 

  S C 
 

Why wd‡qvdvwUb: GKwU iƒcvšÍwiZ †K¬v‡ivwdj-a AYy| 

69. 

AB = 3

^
i  + 2

^
j – 

^
k Ges 


AC = 5

^
i  – 

^
j + 2

^
k mvgšÍwi‡Ki ỳwU evû n‡j, 

mvgšÍwiKwUi †ÿÎdj KZ eM© GKK? 

 A. 279 B. 289 C. 299 D. ‡KvbwUB bq 

  S C 
 

Why 


AB  


AC = 













i

3

5

    



j

2

1

    



k

1

2

 

  = 


i(4  1)  


j(6 + 5) + 


k( 3  10) 

  = 3


i  11


j  13


k  

 |


AB  


AC| = (3)
2
 + (– 11)

2
 + (13)

2
 = 289  

70. 42 ‡m.wg e¨eav‡b ỳBwU we›̀ y‡Z 10 kg I 5 kg IR‡bi ỳBwU Am „̀k mvgvšÍivj ej 

wµqv K‡i| G‡̀ i jwä e„nËg ej †_‡K KZ †m.wg. ~̀‡i wµqv Ki‡e?   

 A. 24 B. 84 C. 39 D. 42 

  S D 
 

Why 10x = 5(42 + x) 

  5x = 210 

  x = 
210

5
 = 42 cm 

 

x 

10kg-wt 

(42+x) 

5kg-wt 

 

71. x
2
 + y

2
  = 9 e„Ë‡K ewnt  ̄fv‡e ¯úk© K‡i Giƒc e„‡Ëi †K‡› ª̀i  ̄vbv¼ (3, 

4) n‡j, e„ËwUi mgxKiY †KvbwU? 

 A. x
2
 + y

2
  + 6x + 8P + 21 = 0  B. x

2
  + y

2
  + 6x + 8P – 21 = 0 

 C. x
2
  + y

2
  = 6x – 8P – 21 = 0  D. x

2
  + y

2
  – 6x – 8y + 21 = 0 

  S D 
 

Why  x
2
+y

2
 = 9 e„‡Ëi †K›`ª C1 (0,0) Ges e¨vmva© r1 = 3 

 GLb awi wb‡Y©q e„‡Ëi e¨vmva© = r2 Ges †K› ª̀ C2 (3,4) 

 C1C2 = r2  r1  (3  0)
2
 + (4  0)

2
 = r2  3 

  5 =  r2  3  r2 = 5 3   r2 = 8  [+wb‡q] ev, r2 = 2 [– wb‡q] 

 myZivs wb‡Y©q e„‡Ëi mgxKiY (x  3)
2
 + (y  4)

2
 = 2

2
 = 4  

 Ges (x  3)
2
 + (y – 4)

2
 = 8

2
 = 64 (Ans.) 

72. A(2, 5) B(5, 9) Ges D(6, 8) we›`yÎq ABCD i¤̂‡mi wZbwU kxl©we›`y 

n‡j, PZz_© we›`y C Gi ¯ vbv¼ †KvbwU?  

 A. (4, 3)  B. (9, 12) 

 C. (4, 7)  D. (7, 9) 

  S B 
 

Why O  




5 + 6

2
 
9 + 8

2
 




11

2
 
17

2
 

 

 A(2,5) D(6,8) 

B(5,9) C(x,y)  
 

  
11

2
 = 

x + 2

2
  x = 9  c  (9, 12)  

17

2
 = 

y + 5

2
  y = 12 

73. tan




sin

–11

2
 Gi gvb KZ? 

 A. 
2

3
 B. 

1

3
 C. 3 D. 

3

2
 

  S B 
 

Why 
 
tan




sin

1
 
1

2
 = tan tan

1
 

1

3
 = 

1

3
  

74. 


 e
x
 (cosx + sin x)dx = KZ?   

 A. e
x
cos x + c B. – e

x cos
 x + c C. e

x
 sin x + c  D. – e

x
 sin x + c  

  S C 
 

Why 
 e

x 
(cos x + sin x) dx 

 = e
x 
{sinx + d(sinx)} dx = e

x
 sinx + c  

75. 
x

2

a
2 – 

y
2

b
2 = 1 Awae„‡Ëi AmxgZ‡Ui mgxKiY †KvbwU? 

 A. y =  x B. y =  ax C. y =  
a

b
 x D. y =  

b

a
 x 

  S D 
 

Why 
 
Direct Formula. 

76. x + iy = 
p + iq

r + is
 n‡j, (x

2
 + y

2
)

2
 = KZ? 

 A. 
p

2
 – q

2

r
2
 + s

2  B. 
p

2
 + q

2

r
2
 – s

2  C. 
p

2
 + q

2

r
2
 + s

2  D. 
p

2
 – q

2

r
2
 – s

2   

  S C 
 

Why x + iy = 
p + iq

r + is
 . 

r  is

r  is
 = 

pr  ips + iqr + qs

r
2
 + s

2  

 = 
pr + qs + i(qr  ps)

r
2
 + s

2   x
2
 + y

2 
= (x + iy) (x – iy) 

 = 
(pr + qs) + i(qr  ps)

r
2
 + s

2   
(pr + qs)  i(qr  ps)

r
2
 + s

2  

 = 
(pr + qs)

2
 + (qr  ps)

2

(r
2
 + s

2
)

2   

 x
2
 + y

2
 = 

p
2
r

2
+2pqrs+q

2
s

2
 + q

2
r

2
  2pqrs + p

2
s

2

(r
2
 + s

2
)

2   

 = 
p

2
 (r

2
 + s

2
) + q

2
 (s

2
 + r

2
)

(r
2
 + s

2
)

2   

 = 
p

2
 + q

2

r
2
 + s

2   (x
2
 + y

2
)

2
 = 

p
2
 + q

2

r
2
 + s

2   

77. P Gi ‡Kvb gv‡bi Rb¨ 






1

1

3
    

2

2

4
    

3

P

0
 wbY©vqKwUi gvb k~b¨ n‡e? 

 A. – 3/5  B. 3 / 5 

 C. – 3  D. 3 

  S D 
 

Why 
 






1

1

3
   

2

2

4
   

3

p

0
 = 0 

  3(4  6)  p(4  6) = 0     6 + 2p = 0     p = 3  

78. hw` f(x) = ln(2x + e
3x

) nq, Z‡e f'(0) = KZ?  

 A. 0  B. 1 

 C. 5  D. 10 

  S C 
 

Why 
 
f(x) = ln(2x + e

3x
)    f(x) = 

1

2x + e
3x . (2 + 3e

3x
) 

  f(0) = 
1

0 + e
0 (2 + 3e

0
) = 

1

1
 (2 + 3) = 5  

79. lim
x0

 
x

2 – 4 + x
 Gi gvb KZ? 

 A. – 2  B. – 1 

 C. –3  D. – 4 

  S D 
 

Why 
 

lim

x0
 

x

2  4 + x
 ;  




0

0
 form  

 = 
lim

x0
 

1

0  
1

2 4 + x

 =  2
lim

x0
 4 + x =  2  4 =  4 
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80. x = a ( – sin), y = a(1 + cos) Ges 
dy

dx
 = 3 n‡j,  = KZ?   

 A. 
2

3
 B. 

3

5
 C. 

5

3
 D. 



3
 

  S C 
 

Why  x = a(  sin) 

 
dx

d
 = a(1  cos) 

y = a(1 + cos) 
dy

d
 = a( sin) 

  
dy

dx
 = 

  
dy

d
  

dx

dq

 = 
a( sin)

a(1  cos)
 = 3     

sin 

cos   1
 = 3 

  sin = 3cos  3     sin
2
 = 3cos

2
  6cos + 3 

  4cos
2
  6cos + 2 = 0   4cos

2
  4cos  2cos + 2 = 0 

  4cos(cos  1)  2(cos  1) = 0    

  (cos  1) (4cos  2) = 0 

 cos = 1 

   = 0 
cos = 

1

2
   = 



3
, 




2  


3
 = 

5

3
  

 

56. Nvmdwos-Gi i³ KwYKv‡K wK e‡j?    

 A. wn‡gvwmj B. wn‡gvwjç C. wn‡gvmvBU D. jwmKv 

  S C 
 

Why  Nvmdwos Gi i³‡K wn‡gvwjç, i³c~Y© †`nMnŸi‡K wn‡gvwmj 

I i³KwYKv‡K wn‡gvmvBU e‡j| 

57. †Kv‡li A¤øZ¡ I ÿviZ¡ wbqš¿YKvix A½vYy †KvbwU?    

 A. †Kvl cÖvPxi  B. mvB‡UvcøvRg 

 C. †Kvl wSwjø  D. G‡ÛvcøvRwgK †iwUKzjvg 

  S B 
 

Why  mvB‡UvcøvR‡gi KvR: 

   MøvB‡KvjvBwmm msNwUZ nq|  

   mvB‡UvcøvR‡g Rx‡ei mKj wecvKxq Kv‡Ri wbqš¿K mvB‡UvcøvRg|  

   †Kv‡li A¤øZ¡ I ÿviZ¡ wbqš¿Y K‡i|  

   wewfbœ ÿy`ªv½ aviY K‡i| 

58. ÔmvBweªWÕ kãwU wb‡Pi †Kvb cÖwµqvi mv‡_ RwoZ?    

 A. nvBweªWvB‡Rkb B. wRb †K¬vwbs C. wUmy¨ KvjPvi D. MÖvdwUs 

  S C 
 

Why  K…wl‡ÿ‡Î wUmy¨KvjPvi cÖhyw³i ¸iæZ¡: 

  †cÖv‡Uvcøv‡÷i wgj‡b †mvgvwUK nvBweªW •Zwi n‡j †mLv‡b ỳwU cÖRvwZi 

m¤ú~Y© mvB‡UvcøvR‡gi wgjb N‡U| 

  `y‡Uv Dw™¢‡`i ïay mvB‡UvcøvR‡gi wgj‡b m„ó Dw™¢`‡K nvBweªW bv e‡j 

mvBweªW (cybrid) ejv nq| †hgb: cyseÜ¨v ZvgvK, mwilv cÖf…wZ 

Dw™¢‡`i †÷ªBb Drcv`b Kiv m¤¢e n‡q‡Q| 

59. †gUvKvB‡bvwmm KLb N‡U?    

 A. †gUv‡dR B. †cÖv‡gUv‡dR C. A¨vbv‡dR D. †U‡jv‡dR 

  S A 
 

Why  †gUv‡dR ch©v‡qi •ewkó¨: 

  wbDwK¬Ijvm I wbDwK¬qvi †gg‡eªb m¤ú~Y©fv‡e wejyß nq| 

  †gUvKvB‡bwmm N‡U A_©vr †µv‡gv‡mvg w̧j †Kv‡li welyexq AÂ‡j Ae  ̄vb K‡i| 

60. K¨vjwfb P‡µ CO2 Gi MÖvnK †KvbwU?    

 A. 3PGA B. RuBP C. OAA D. PEP 

  S B 
 

Why  K¨vjwfb P‡µi •ewkó¨: 

  †Kej †g‡mvwdj †Kv‡l nq  d‡Uv‡imwc‡ikb N‡U 

  cÖv_wgK CO2 MÖnxZv RuBP (Ribulose 1,5 bisphosphate) 

61. eZ©gv‡b †KvbwU e¨envi K‡i wiKw¤̂‡b›U DNA kbv³ Kiv nq?   

 A. wRb †K¬vwbs  B. DNA nvBweªWvB‡Rkb 

 C. DNA †cÖve  D. DNA wdsMvi wcÖ›U 

  S C 
 

Why wiKw¤̂‡b›U DNA Kvw•ÿZ wRb enb Ki‡Q wKbv Zv 

kbv³KiY: GwU Kiv nq- 

 i. PCR c×wZ‡Z|                       ii. Restriction digestion-Gi gva ‡̈g| 

 iii. †R‡bwUK †cÖve-Gi gva¨‡g| 

62. A¨vw›U‡KvW cvIqv hvq †Kv_vq?    

 A. g-RNA B. t-RNA C. m-RNA D. DNA 

  S B 
 

Why  tRNA Gi •ewkó¨: 

  me‡P‡q ÿz`ªvKvi RNA.  

  cÖwZ †Kv‡l 31-42 ai‡bi tRNA _v‡K| †Kv‡li cÖvq 15% tRNA| 

  je½ cÎ ev †K¬vfvi wjd g‡Wj Abyhvqx tRNA †Z cuvPwU evû _v‡K| 

h_vÑ i. A¨vwg‡bv GwmW evû   ii. T evû    iii. D evû    

  iv. A¨vw›U‡KvWb evû  v. AwZwi³ evû| 

63. Guttation †Kv_vq N‡U?    

 A. nvBWv‡_vW B. †÷ªvgvUv C. †÷ªvgv D. evKj 

  S A 
 

Why  nvBWv‡_vW ev cvwb cÎiÜ«: 

  we‡kl ai‡bi cvwb wb‡g©vPb A½| 

  U‡g‡Uv, Nvm, wcgyjv, KPz cvZvq nvBWv‡_vW †`Lv hvq| 

  nvBWv‡_vW w`‡q Zij cvwb †ei n‡q hvIqv‡K Mv‡Ukb e‡j| 

64. wb‡Pi †KvbwU cvi¯úwiK m¤úK©hy³ bq?    

 A. †Ku‡Pv I †bwd«wWqv B. †MvjK…wg I wkLv‡Kvl 

 C. ZvivgvQ I cvwbmsenbZš¿ D. wPswo I wn‡gvwmj 

  S B 
 

Why  †MvjK…wg n‡”Q †bgv‡UvWv c‡e©i cÖvYx| wkLv †Kvl n‡jv 

cøvwU‡njwgb‡_m c‡e©i cÖvYxi •ewkó¨| G Kvi‡Y †MvjK…wg I wkLv‡Kvl 

cvi¯úwiK m¤úK©hy³ bq| cvi¯úwiK m¤úK©hy³- 

  †Ku‡Pv Annelida c‡e©i cÖvYx Ges G‡Z †bwd«wWqv bvgK †iPb A½ we`¨gvb| 

  ZvivgvQ Echinodermata c‡e©i cÖvYx Ges G‡Z cvwb msenbZš¿ Dcw  ̄Z| 

  wPswo Arthropoda c‡e©i cÖvYx, G‡Z wn‡gvwmj we`¨gvb|  

65. †Kvb cÖvYxi i³ KwYKvq k¦mb iÄK _v‡K bv?    

 A. Nvmdwos B. iæBgvQ C. nvBWªv D. †Ku‡Pv 

  S A 
 

Why  Nvmdwos Gi i³ msenbZš¿ wZbwU cÖavb As‡k wef³: 

 i. wn‡gvwmj ev wn‡gvwjç: †cwiKvwW©qvj mvBbvm, †cwiwf‡mivj mvBbvm, 

†cwiwbDivj mvBbvm| 

 ii. wn‡gvwdj ev i³: cøvRgv, wn‡gvmvBU (WBC); 15-60 nvRvi/ mm
3
 

RBC I Hb (k¦vmiÄK) wenxb| 

 iii. c„ôxq evwnKv (dorsal vessel): Aorta, ürhš¿ (7wU cÖ‡Kvô, 6 †Rvov 

A¨vjvwi †cwk _v‡K)|  

66. wK‡Uvwmm †iv‡Mi KviY Kx?    

 A. kK©iv wecvK B. †cÖvwUb wecvK C. wjwcW wecvK D. ni‡gvb wecvK  

  S C 
 

Why wK‡Uvwmm: hLb kvixi kw³ Drcv`‡bi Rb¨ cÖ‡qvRbxq cwigvY 

kK©iv cvq bv ZLb kvixi wjwcW (wK‡Uvb) †_‡K kw³ Drcbœ K‡i, G‡K 

wK‡Uvwmm e‡j| 

67. Rx‡ei †Kvb cÖRvwZi GK‡mU n v̈cø‡qW †µv‡gvR‡g we`¨gvb wR‡bi mgwó‡K e‡j-   

 A. A¨vwjj B. wR‡bvg C. K¨vwiIUvBc D. A¨v‡jv‡Rvg 

  S B 
 

Why  wRbZ‡Ë¡ e¨eüZ wKQz kãvewj: 

  d¨v±i ev wRb: DNA AYyi LÛvsk hv Rx‡ei eskMwZi †g․wjK, †f․Z I 

Kvwh©K GKK Ges esk †_‡K eskvšÍ‡i Rx‡ei •ewkó¨ enb K‡i|  

  wR‡bvg: Rx‡ei GKwU Rbb †Kv‡l †µv‡gv‡mv‡g we`¨gvb wR‡bi mgwó|  

68. wj_vj wR‡bi djvdj †KvbwU?    

 A. 4:1 B. 9:7 C. 13:3 D. 9:3:3:1 

  S  
 

Why cÖkœwU ÎæwUc~Y©| cÖkœ Abymv‡i wj_vj wR‡bi djvdj n‡e- 2:1|  

69. wØ¯Íix cÖvYxi †`nMnŸi †K ejv nq?    

 A. wm‡jvg B. wn‡gvwmj C. wm‡j‡›UiY D. †g‡mvwcøqv 

  S C 
 

Why  wØ¯Íix cÖvYxi •ewkó¨: 

  †`‡ni †Kvl¸‡jv G‡±vWvg© I G‡ÛvWvg© bvgK ỳwU ¯Í‡i web¨ Í̄ _v‡K| 

  G‡±vWvg© I G‡ÛvWv‡g©i gv‡SLv‡b †g‡mvwMøqv bvgK A‡Kvlxq Í̄i _v‡K| 

  †Kvl¸‡jv wUmy¨ ev A½ MVb Ki‡Z cv‡i bv| 

  †bgv‡Uvwm÷ Dcw  ̄Z| 

  cwjc I †gWzmv Dfq `kv ev GKwU `kv _v‡K| 

  †`n MnŸi‡K M¨v‡÷ªvfv¯‥zjvi MnŸi ev wm‡j‡›Uib e‡j|  

 Rxewe`¨v 
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70. †KvbwU †mwieªvg‡K Ave„Z K‡i iv‡L?    

 A. †gwbb‡Rm  B. †mwieªvj K‡U©· 

 C. wbDib  D. †mwieªvj †nwg‡ùqvi 

  S B 
 

Why †m‡ieªvg: ỳwU cvkvcvwk Aew  ̄Z, eo, KzÛwj cvKv‡bv I 

LuvRwewkó LÐ wb‡q †m‡ieªvg MwVZ| LÐ ỳwU‡K †m‡ieªvj †nwgwùqvi (cerebral 

hemisphere) e‡j| †m‡ieªvg gw Í̄‡®‥i me‡P‡q eo Ask (gw Í̄‡®‥i IR‡bi 

80%-B n‡”Q †m‡ieªvg) Ges gw Í̄‡®‥i Ab¨vb¨ Ask‡K Ave„Z K‡i iv‡L| 

†m‡ieªv‡gi cÖvPxi ỳwU Í̄i wb‡q MwVZ| ewnt Í̄i 3 †m.wg. cyiæ I †MÖ-g¨vUvi 

(grey matter)-G MwVZ| Gi bvg †m‡ieªvj K‡U©· (cerebral cortex)| Gi 

wb‡Pi Í̄iwU A_©vr †m‡ieªv‡gi AšÍt Í̄i †nvqvBU g¨vUvi (white matter)-G 

MwVZ Ges †m‡ieªvj †gWzjv (cerebral medulla) bv‡g cwiwPZ|  

71. GMO Gi c~Y©iƒc Kx?    

 A. Genetically Modern Organism 

 B. Genetically Modification Organism 
 C. Genetically Micro Organism  
 D. Genetically Modified Organism 
  S D 

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

Rxe‡Kv‡l  ̄vcb I Kg©ÿg Kiv ev bZzb •ewkó¨ m„wói Rb¨ †Kv‡bv Rx‡ei 

DNA †Z cwieZ©b NUv‡bv‡K †R‡bwUK BwÄwbqvwis ev Rxb cÖ‡K․kj ejv nq| 

 G ai‡bi Rxe‡K GEO (Genetically Engineered organism)/GMO 

(Genetically modified organism)/ LMO (Living modified 
organism) e‡j|  

72. wcøDiv wK?    

 A. dzmdz‡mi wØ¯Íix c ©̀v B. ürwc‡Ði AveiYx c ©̀v 

 C. e¨eavqK c`©v  D. †KvbwUB bq 

  S A 
 

Why dzmdzm wØ Í̄ix wcøDivj c ©̀v ẁ ‡q Ave„Z| evB‡ii c ©̀v‡K c v̈ivBUvj 

wcøDivj Ges wfZ‡ii c ©̀v‡K wf‡mivj wcøDivj e‡j| cÖwZwU dzmdz‡mi †h  ̄vb ẁ ‡q 

†µvgbvwj (Bronchi), i³bvwj I jwmKvbvwj cÖ‡ek K‡i Zv‡K nvBjvg e‡j| 

73. ga¨K‡Y©i msµgY‡K wK e‡j?    

 A. IwUwUm wgwWqv B. eª¼vBwUm  C. GbdvB‡mgv D. mvB‡bvmvBwUm  

  S A 
 

Why Kv‡bi wfZ‡i ev evB‡i †h †Kv‡bv As‡k msµgYRwbZ cÖ`vn‡K 

IwUwUm e‡j Ges ga¨K‡Y©i msµgYRwbZ cÖ`vn‡K IwUwUm wgwWqv e‡j|  
74. gvbe †`‡n "Biological Clock" wbqš¿Y K‡i-   

 A. nvB‡cv_ v̈jvgvm B. †mwieªvg C. †mwi‡ejvg D. _¨vjvgvm 

  S A 
 

Why nvB‡cv_¨jvgv‡mi KvR: 

   Rxe ZvwË¡K Nwo ev Biological Clock e‡j|  

  ¯^qswµq ¯œvqy‡K‡›`ªi †K› ª̀ wn‡m‡e KvR K‡i| †`nZvc wbqš¿Y K‡i| 

ÿzav, Z…òv, Nvg, Nyg, ivM, cxob, fv‡jvjvMv, N„Yv, D‡ØM cÖf…wZi †K›`ª 

wn‡m‡e KvR K‡i| i³Pvc wbqš¿Y K‡i Ges AšÍtÿiv MÖwš i ÿiY 

wbqš¿Y K‡i| f¨v‡mv‡cÖwmb I Aw·‡Uvwmb bv‡g ỳÕiKg wbD‡ivni‡gvb 

mivmwi ÿwiZ nq Ges Zv cðvr wcUzBUvwii g‡a¨ Rgv _v‡K| 

75. åƒYxq Ae¯ vq †jvwnZ i³ KwYKv †Kv_vq •Zix nq?    

 A. Aw¯ g¾vq B. hK…‡Z C. wKWwb‡Z D. K‡kiæKvq 

  S B 
 

Why  gvbe åƒ‡Yi cÖv_wgK ch©v‡q cøxnv I †kl ch©v‡q hK…‡Z 

Gwi‡_ªv‡cv‡qwmm cÖwµqvq †jvwnZ i³KwYKv •Zwi nq| 

76. wcÖ-mRNA Gi A¨v‡Wwbb wbDwK¬IUvBW‡K ejv nq-   

 A. cwj-A-†UBj B. cwj-B-†UBj C. cwj-α-†UBj D. cwj-β-†UBj 

  S A 
 

Why wcÖ-mRNA: UªvÝwµck‡bi gva¨‡g †h mRNA m~ÎwU •Zwi nq 

Zv‡K ejv nq wcÖ-mRNA| 50-150wU A¨vwWwbb wbDwK¬IUvB‡Wi GKwU †PBb 

wcÖ-mRNA Gi 3-cÖv‡šÍ mshy³ Kiv nq| GwU K‡i _v‡K cwj-A cwjgv‡iR 

GbRvBg| A¨vwWwbb wbDwK¬IUvB‡Wi G †PBb‡K ejv nq cwj-A †UBj|  

77. fvBivm msµg‡Yi mv‡_ RwoZ †KvbwU?    

 A. gvB‡µv‡mdvwj B. wmwdwjm C. †gwbbRvBwUm D. Gb_ªv· 

  S A 
 

Why Mf©eZx bvix‡`i †`‡n wRKv fvBiv‡mi msµgY n‡j beRvZK 

wkï A‡cÿvK…Z †Qv‡Uv Avi AcwiYZ gw¯Í®‥ wb‡q Rb¥vq| wPwKrm‡Ki fvlvq 

G ÎæwU‡K gvB‡µv‡mdvwj ejv nq| eªvwR‡j m¤úªwZ G ÎæwUhy³ beRvZK 

Rb¥v‡bvi Z_¨ me‡P‡q †ewk cvIqv †M‡Q|  

78. †KvbwU w÷jxq Ask-   

 A. GwcWvwg©m B. nvB‡cvWvwg©m C. G‡ÛvWvwg©m D. fv¯‥zjvi evwÛj 

  S D 
 

Why Z¡Kxq I cwienbZš¿ Qvov Dw™¢`‡`‡ni Ab¨vb¨ Ask MVbKvix 

wUmy¨Zš¿‡K MÖvDÛ wUmy¨Zš¿ e‡j| Avw` (Fundamental) wUmy¨Zš¿ bv‡gI 

GwU cwiwPZ| †cwi‡eøg fvRK wUmy¨ n‡Z GB wUmy¨Z‡š¿i DrcwË| cÖavbZ 

`ywU AÂj wb‡q GwU MwVZ: 

AÂ‡ji bvg wewfbœ As‡ki bvg 

ewntw÷jxq AÂj 

(Extrastelar 
region) 

AatZ¡K (Hypodermis) 

K‡U©· (Cortex) 

AšÍtZ¡K (Endodermis) 

AšÍtw÷jxq AÂj 

(Intrastelar 
region) 

†cwimvBKj ev cwiPµ (Pericycle) 

g¾v ev †gWzjv (Pith or Medulla) 

g¾v iwk¥ (Medullary ray) 

79. K¨vjwfb P‡µi cÖ_g  ̄vqx c`v_© †KvbwU?    

 A. 3-dm‡dvwMømvwiK GwmW B. ivBey‡jvR 5 dm‡dU 

 C. 4 Kve©b wewkó A·v‡jv GwmwUK GwmW D. †Kv‡bvwUB bq 

  S A 
 

Why  K¨vjwfb P‡µi •ewkó¨: 

  †Kej †g‡mvwdj †Kv‡l nq  CO2 wdKwms GbRvBg iæwe‡¯‥v 

  cÖv_wgK CO2 MÖnxZv RuBP (Ribulose 1,5 bisphosphate) 

  cÖ_g ¯ vqx ª̀e¨ 3-dm‡dvwMømvwiK GwmW (3PGA) 

80. Poaceae †Mv‡Îi dj †KvbwU?    

 A. †ewi B. K¨vcmyj C. mvB‡RvKvc© D. K¨vwiIcwmm 

  S D 
 

Why  Poaceae †Mv‡Îi •ewkó¨:
 

Av‡jvP¨ welq Poaceae (Graminae)-GKexRcÎx 

Agivweb¨vm g~jxq 

dj K¨vwiAcwmm 

dzj UªvB‡givm 
 

 

56. GKwU PvKvi e v̈m 100 †m.wg. n‡j, 10 †m.wg. †h‡Z PvKvwU KZ wWwMÖ Nyi‡e? 

 A. 711 B. 913 C. 1027 D. 1127 

  S D 
 

Why  r = 50 cm  2πr = 100π  cm 

 100π cm †h‡Z Ny‡i 360 

  10 cm  †h‡Z Ny‡i = 
360 × 10

100π
 = 11.46 = 1127    

57. wb‡Pi †Kvb e„ËwU x
2
 + y

2
 = 2ax Ges x

2
 + y

2
 = 2by e„ËØ‡qi †Q`we›`y 

w`‡q hvq Ges hvi †K› ª̀ bx  ay = 2ab †iLvi Dci Aew¯ Z? 

 A. x
2
 + y

2
 + 3ax + by = 0 B. x

2
 + y

2
  3ax + by = 0 

 C. x
2
 + y

2
  3ax  by = 0 D. x

2
 + y

2
 + 3ax  by = 0 

  S B 
 

Why  cÖ̀ Ë e„Ë ỳwUi †Q`we› ỳMvgx e„‡Ëi mgxKiY, 

 x
2
 + y

2
 – 2ax + k (x

2
 + y

2
 – 2by) = 0; [k  – 1] 

  (x
2
 + y

2
) (1 + k) – 2ax – 2bky = 0 

  x
2
 + y

2
 – 

2a

1 + k
 x – 

2bk

1 + k
 y = 0................ (i) 

  †K›`ª (– g, – f) = 



a

1 + k


bk

1 + k
 

 (i) bs e„‡Ëi †K› ª̀wU bx – ay = 2ab †iLvi Dci Aew  ̄Z 

 b 



a

1 + k
 – a 





bk

1 + k
 = 2ab  

ab (1 – k)

1 + k
 = 2ab 

  
1 – k

1 + k
 = 2  2 + 2k = 1 – k  k = 

– 1

3
 

 k Gi gvb (i) bs G ewm‡q cvB, x
2
 + y

2
 – 

2a

1 – 
1

3

 x – 

2b




– 

1

3

1 – 
1

3

 y = 0 

  x
2
 + y

2
 – 3ax + by = 0 

 MwYZ 
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58. y (x  1) (x  2)  x + 3 = 0 eµ‡iLvwU †h we›`y‡Z x-Aÿ‡K †Q` K‡i, 

H we›`y‡Z eµ‡iLwUi ¯úk©‡Ki mgxKiY †KvbwU? 

 A. 2x  2y  3 = 0 B. x  2y  3 = 0 
 C. x + 2y + 3 = 0 D. x + 2y  3 = 0 

  S B 
 

Why  y (x  1) (x  2)  x + 3 = 0; x A‡ÿ y = 0 

  0 – x + 3 = 0    x = 3  x A‡ÿi †Q`we› ỳ (3, 0) 

 GLb, x
2
y – 3xy + 2y – x + 3 = 0  

dy

dx
 = 

– (2xy – 3y – 1)

x
2
 – 3x + 2

 

  




dy

dx (3,0)

 =
1

2
   ¯úk©‡Ki mgxKiY: (y – 0) = 

1

2
 (x – 3)  x – 2y – 3 = 0 

59. y = x  5 mij‡iLvwU 9x
2
 + 16y

2
 = 144 Dce„Ë‡K ¯úk© K‡i| ¯úk© 

we›`yi  ̄vbv¼ KZ? 

 A. 




 16

5
  

9

5
 B. 





16

5
  
 9

5
 C. 



16

5
  

9

5
 D. 





 16

5
  
9

5
 

  S B 
 

Why  y = x – 5  m = 1, c = – 5 

 Ges 9x
2
 + 16x = 144  

x
2

16
 + 

y
2

9
 = 1  a = 4, b = 3 

 ¯úk©we›`yi   ̄vbv¼ = 



a

2
m

c

b

2

c
 = 



(4)

2
.1

– 5

(3)

2

 – 5
 = 



– 16

5

– 9

5
 

60. 

 

sinx

3 + 4 cosx
 dx = KZ? 

 A.  
1

4
 ln (3 + 4 cosx) + c B. 0 

 C.  
3

4
 ln (3 + 3 cos x) + c D.  

1

4
 ln sin x + c 

  S A 
 

Why  

 

sinx

3 + 4 cosx
 dx = – 

1

4
 

 

4 sinx

3 + 4 cosx
 dx 

 = – 
1

4
 

 

d (3 + 4 cosx)

3 + 4 cosx
 = – 

1

4
 ln (3 + 4 cosx) + c 

61. x
x
y

y
 = 1 n‡j, 

dy

dx
 = KZ? 

 A. 
1 + ln x

1 + ln y
 B.  

1 + ln x

1 + ln y
 C. 

1  ln x

 1 + ln y
 D. 

1 + ln x

1  ln y
 

  S B 
 

Why  x
x
y

y
 = 1; ln (x

x
y

y
) = ln1  lnx

x
 + lny

y
 = 0  

  xlnx + ylny = 0  xln x + ylny = 0; 
dy

dx
 =  

fx

fy

 = – 
lnx + 1

lny + 1
 

62. 

 

1

 

0
 
e x

x
 dx = KZ? 

 A. e  1 B. 
1

2
 (e  1) C. 2 (e  1) D. 2 (1  e) 

  S B 
 

Why  
 

1

 

0
 
e x

x
 dx 

 = 2 
 

1

 

0
 e

z
dz = 2[e

z
]1

0
  

 = 2 (e
1
 – e

0
) = 2(e – 1) 

Let,   

x = z 

 
dx

2 x
 = dz 

 2dz = 
dx

x
 

63. GKwU mij‡iLv g~jwe›`y †_‡K y  x = 0 †iLv‡K 3 GKK ~̀i‡Z¡ j¤^fv‡e 

†Q` K‡i| †iLvwUi mgxKiY †KvbwU? 

 A. x + y = 3 2 B. x  y = 3 C. 2x + y = 3 D. †Kv‡bvwUB bq 

  S A 
 

Why  kZ©g‡Z, 




0 + 0 + k

1
2
 + 1

2  = 3  
k

2
 = 3 

  k = 3 2  mgxKiY  x + y = 3 2 

64. 4e
x
 + 9e

x
 Gi jNygvb KZ? 

 A. 12 B. 10 C. 40 D. 1 

  S A 
 

Why  f(x) = 4e
x 
+ 9e

–x
 ; m‡e©v”P ev me©wb¤œ gv‡bi Rb¨  

 f(x) = 4e
x 
– 9e

–x 
= 0  4e

x 
– 

9

e
x = 0   4e

2x 
– 9 = 0  e

2x
 = 

9

4  
  

  e
x 
= 

3

2   
 jNy gvb = 4.

3

2
 + 

9

  
3

2
  

 = 12 

65. k-Gi gvb KZ n‡j, 2x  y  7 = 0 I 3x + ky  5 = 0 †iLv ỳwU ci¯úi j¤̂ n‡e? 

 A. 5 B. 6 C. 7 D. 3 

  S B 
 

Why  2x – y – 7 = 0  m1 = 2  Ges 3x + ky – 5 = 0  

  m2 = – 
3

k
  m,m2 = – 1  2 



– 

3

k
 = – 1  k = 6 

66. x
2
 + y

2
  5x = 0 I x

2
 + y

2
 + 3x = 0 e„ËØ‡qi †K‡›̀ ªØ‡qi ga¨eZ©x ~̀iZ¡ KZ? 

 A. 1 B. 2 C. 3 D. 4 

  S D 
 

Why  x
2
 + y

2
 – 5x = 0  C1  



5

2
0  

 Avevi, x
2
 + y

2
 + 3x = 0  C2  



– 

3

2
0 C1C2 = 



5

2
 + 

3

2

2

 = 4 

67. hw` 

 

4

  

0
 f(x) dx = 5 nq, Z‡e 


 

5

 

1
 f(x  1) dx Gi gvb KZ? 

 A. 0 B. 4 C. 5 D. 6 

  S C 
 

Why 
4

0
 f(x) dx = 5 = 

5

1
 f(x – 1) dx = 

5+1

0+1
 (x – 1) dx = 5 

68. GKwU wÎfz‡Ri †ÿÎdj 
15 3

4
 eM© GKK Ges Dnvi ỳwU evûi •`N©¨ 

h_vµ‡g 3 I 5 GKK| D³ evû ỳwUi AšÍM©Z †KvY KZ? 

 A. 30 B. 45 C. 60 D. 90 

  S C 
 

Why  
1

2
 = 5  3  sin  = 

15 3

4
  

  sin = 
3

2
     = 60  

 

3 
 

5  

69. P + Q = 



1

3
  

2

4
 Ges P  Q = 



5

7
  

6

8
 n‡j, P = KZ? 

 A. 



 4

 6
  
 3

  5
 B. 



3

5
  

4

6
 C. 



1

5
  
 2

6
 D. 



5

5
  
 6

 8
 

  S B 
 

Why  P + Q + P  Q = 



1

3
  

2

4
 + 



5

7
  

6

8
  

  2P = 



6

10
  

8

12
    P = 



3

5
  

4

6
 

70. 
1 + 3i

3 + i
 Gi AvM©y‡g›U KZ? 

 A. 60 B. tan
1

3 C. 30 D. 45 

  S C 
 

Why   = 2  1 = tan
1 1

3
  tan

1 
3 = 60  30 = 30  

71. 
x0

lim 
e

sinx
  1

sinx
 = KZ? 

 A. 0 B. 1 C. 2 D. 4 

  S B 
 

Why 
lim

x 0
 
e

sinx
 – 1

sinx
 ; 




0

0
 form  

 = 
lim

x  0
 
e

sinx
cosx – 0

cosx
 ;[using L Hospital rule] = 

e
0
.cos0

cos0
 = 1 

72. x
2
  3x + k = 0 mgxKi‡Yi g~jØq GKwU AciwUi wØ¸Y n‡j, k-Gi gvb KZ? 

 A.  2 B. 2 C.  1 D. 1 
  S B 

 
Why  x

2
  3x + k = 0; α & 2α 

 α + 2α = 3  α = 1 Avevi,  α.2α = k  2α
2
 = k    k = 2  ;    [∵  = 1] 

73. x
2
 = 4 (2  y) cive„‡Ëi wbqvg‡Ki mgxKiY †KvbwU? 

 A. y = 1 B. y + 3 = 0 C. y = 3  D. x = 3 

  S C 
 

Why  x
2
 = 4 (2 – y)  x

2
 = 4 (– 1) (y – 2) 

  wbqvgK:  y – 2 = – (– 1)  y = 3 
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74. w¯ i Ae  ̄v n‡Z GKwU e ‧̄ 4ms
2

 mgZ¡i‡Y Pj‡Z _vK‡jv| mßg †m‡K‡Û 

GwU KZ wgUvi ~̀iZ¡ AwZµg Ki‡e? 

 A. 13 B. 39 C. 52 D. 26 

  S D 
 

Why  u = 0 ms
–1

 

 a = 4 ms
–2

; t = 7s      

  Sth = u + 
1

2
 a (2t – 1) = 0 + 

1

2
 × 4 × (2 × 7 – 1) = 26m 

75. y = (x  2) (x  3)  x + 7 eµ‡iLvwUi †Kvb we› ỳ‡Z ¯úk©‡Ki Xvj 4 n‡e? 

 A.  (2, 3) B. (2, 7) C. (3, 7) D. (5, 8) 

  S D 
 

Why  y = (x – 2) (x – 3) – x + 7  

  y = (x
2
 – 5x + 6) – x + 7 = x

2
 – 6x + 13  

dy

dx
 = 2x – 6  

 GLb, Xvj, 
dy

dx
 = 4 = 2x – 6  2x = 10  x = 5 

 x = 5 n‡j, y = 5
2
 – 6.5 + 13 = 8  wb‡Y©q we›`y (5, 8) 

76. sin cot
1

 tan cos
1

 
3

4
 Gi gvb KZ?  

 A. 
1

2
 B. 

3

2
 C. 

3

4
 D. 

1

3
 

  S C 
 

Why  sincot
–1

 tan cos
–13

4
 

 = sin cot
–1

 tan tan
–1

 
7

3
 = sincot

–1
 

7

3
 = sin sin

–1
 
3

4
 = 

3

4
 

77. k-Gi †Kvb gv‡bi Rb¨ x
2
  3x + 2 + k eûc x̀i GKwU Drcv`K (x  3) n‡e? 

 A.  3 B.  2 C. 1 D. 2 

  S B 
 

Why  f(x) = x
2
 – 3x + 2 + k  f(3) = 0 

  (3)
2
 – 3.3 + 2 + k = 0  k = – 2 

78. sin  = 
4

5
 Ges 



2
 <  <  n‡j, 

tan + sec ( )

cot  + 10 cosec ( 
 = KZ? 

 A.  3 B.  6 C. 
3

2
 D. 

5

2
 

  S  Why  cÖkœwU ÎæwUc~Y©  

 sin = 
4

5
 

 cos =  
3

5
 

 tan =  
4

3
 

tan + sec()

cot + 10cosec()
 

tan  1 sec

cot  10 cosec
 

 

 
4

3
  

5

3

 
3

4
  

50

4

 = 

 
9

3

 
53

4

    
9  4

53  3
 = 

12

53
 

79. †Kvb we› ỳ‡Z 1, 2 Ges 3 GKK ejÎq wµqv K‡i fvimvg¨ m„wó Ki‡j 1 

I 2 ejØ‡qi ga¨eZ©x †Kv‡Yi gvb KZ?   

 A. 120 B. 150 C. 90 D. 60 

  S A 
 

Why  ( 3)
2
 = (1)

2
 + (2)

2
 + 2.2.1.cosα 

  cosα = 
3 – 1 – 4

4
 = – 

1

2
    α = 120  

80. cos = 
1

2
 Ges sin = 

1

2
 n‡j, sin ( + ).sin   =KZ? 

 A. 
1

2
 B. 

3

2
 C. 

1

4
 D. 

2

3
 

  S C 
 

Why  cos = 
1

2
     = 

π

3
 Ges sin  = 

1

2
     = 

π

4
  

  sin ( + ).sin ( – )  

 = (sin cos + cos sin) (sin cos –cos sin) 

 = 



sin

π

3
 cos

π

4
 + cos 

π

3
 sin

π

4
 



sin

π

3
 cos

π

4
 – cos 

π

3
 sin

π

4
 

 = 






3

2 2
 + 

1

2 2
 






3

2 2
 – 

1

2 2
 = 






3

2 2

2

– 




1

2 2

2

= 
1

4
 

 

 

 

 

C-BDwbU 

(Corundum-1) 

ivRkvnx wek¦we`¨vjq 
fwZ© cixÿv-2022-2023 

  
 

01. hw` `ywU mgvb †f±‡ii jwä †h †Kvb GKwUi mgvb nq, Z‡e †f±iØ‡qi 

ga¨eZ©x †KvY KZ n‡e?   

 A. 120    B. 180 C. 45  D. 30 
  S A 

 
Why 

 
P = Q = R 

 R = P
2
 + Q

2
 + 2PQ cos      R

2
 = R

2
 + R

2
 + 2R

2
 cos 

  2R
2
 cos = – R

2
  cos = cos 120   = 120  

02.  †g‡S‡Z ¯ vwcZ 400N Gi GKwU Kv‡Vi eø‡Ki Dci Avbyf‚wgKfv‡e 160N 

ej cÖ‡qvM Ki‡j, †g‡S I Kv‡Vi eø‡Ki ga¨eZ©x Nl©bv¼ KZ?   

 A. 4    B. 1.6 C. 0.4  D. 6.4 

 

 S C 
 

Why 
 

 

 s = 
Fs

R
 = 

160

400
 = 0.4  

03. L yjbv †_‡K ivRkvnxi D‡Ï‡k¨ 15 wgwb‡Ui e¨eav‡b ỳwU †Uªb Qv‡o| †Uªb ỳwUi 

†eM 48 wK.wg./N›Uv| LyjbvMvgx Aci GKwU †Uªb hw` G‡`i‡K 5 wgwb‡Ui 

e¨eav‡b AwZµg K‡i Z‡e, LyjbvMvgx †Uª‡bi †eM KZ wK.wg./N›Uv?   

 A. 90    B. 95 C. 96  D. 98 

 

 S C 
 

Why 

 

 1g †Uª‡bi AwZµvšÍ ~̀iZ¡, d1 = 48  
1

4
 = 12 km 

 5 wgwb‡U 2q †Uª‡bi AwZµvšÍ `~iZ¡, d2 = 48  
1

12
 = 4 km 

  LyjbvMvgx †Uª‡bi †eM = 
d1  d2

1

12

 km/h = 8  12 km/h = 96 km/h  

 KviY, 1g †Uªb‡K AwZµ‡gi 5 wgwbU ci 2q †UªbwUI 5 wgwb‡U AMÖmi n‡e 

Ges LyjbvMvgx †Uª‡bi mv‡_ wgwjZ n‡e|  

04. hLb evZv‡mi wecix‡Z evav 78N I g = 9.8ms
–2

, ZLb 10kg f‡ii 

cošÍ e ‧̄i Z¡iY KZ?   

 A. 1ms
–2

    B. 2ms
–2

 C. 3ms
–2

  D. 5ms
–2 

  S B 
 

Why  a = 
IRb Ñ euvav

m
 = 

10  9.8 – 78

10
 = 2ms

–2
 

05. 20 IqvU ÿgZv ej‡Z Kx eySvq?   

 A. 20 †m‡K‡Û 1 Ryj KvR B. 1 †m‡K‡Û 20 Ryj KvR 

 C. 4 †m‡K‡Û 5 Ryj KvR D. Dc‡ii me¸wj 

  S B 
 

Why 
 
cÖwZ †m‡K‡Û 1 Ryj KvR Kivi ÿgZv‡K 1 IqvU e‡j| 

Abyiƒcfv‡e, cÖwZ †m‡K‡Û 20 Ryj KvR Kivi ÿgZv‡K 20 IqvU e‡j|  

06. m D”PZv †_‡K GKwU e ‧̄‡K webv evavq co‡Z w`‡j, f‚wg †_‡K KZ 

D”PZvq Gi wefekw³ MwZ kw³i A‡a©K n‡e?   

 A. 20m    B. 40m C. 30m  D. 10m 

  S A 
 

Why 
 
x = 

nh

n + 1
 = 

1

2
 h

1

2
 + 1

 = 
h

3
 = 

60

3
 = 20 m 

 K-kvLv (Avewk¨K) 

 
160 

400 N 

Fs 

R 

 15min 

48 km/h 48 km/h 

Lyjbv ivRkvnx 
V=? 

d 

5min 
5min 

15 min = 
15

60
 hr = 

1

4
 hr 

5 min = 
5

60
 hr = 

1

12
 hr  
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07. GKwU P‡µi fi 16kg| PµMwZi e v̈mva© 0.5m Ges cÖwZ wgwb‡U 300 evi AvewZ©Z 

n‡”Q| 2rads
–2
 †K․wYK Z¡iY m„wó Ki‡Z P‡µ KZ UK© cÖ‡qvM Ki‡Z n‡e?   

 A. 5    B. 2.5 C. 10  D. †KvbwUB bq 

  S D 
 

Why 
 
I = mK

2
  

 = 16  (0.5)
2
 = 4 kgm

2
  

  = I   

 = 4  2 = 8 N-m  

m = 16 kg; K = 0.5 m 

N = 
300

60
 rev/s = 5 rev/s 

 = 2 rad/s
2
;  = ? 

08. ivRkvnxi ï®‥ _v‡g©vwgUv‡ii ZvcgvÎv 35C Ges Av ª̀© _v‡g©vwgUv‡ii ZvcgvÎv 

30C| 35C ZvcgvÎvq †MøBmv‡ii Drcv`K 1.6 n‡j, wkwkiv¼ KZ?   

 A. 29C    B. 27C C. 30C  D. 28C 

  S B 
 

Why wkwkivsK,  = d  G (d  w) 

 = 35  1.6(35  30) 

 = 35  (1.6  5) 

 = 35  8 = 27C  

d  dry (ï®‥) 

w  wet (Av ª̀©) 

09. GKK AvqZb Z‡ji †Kvb Ave× M¨vm cv‡Îi †`qv‡j †h Pvc †`q, Zv Zvi 

MwZ kw³iÑ   

 A. GK PZz_©vsk    B. ỳB Z…Zxqvsk C. GK Z…Zxqvsk   D. †KvbwUB bq 

  S B 
 

Why 
 
E = 

3

2
 nRT = 

3

2
 PV      P = 

2

3
 
E

V
  

10. †Kvb  ̄v‡bi Av‡cwÿK Av ª̀©Zv wK‡mi Dci wbf©i K‡i?   

 A. wkwkiv¼     B. mv›`ªZv 

 C. m¤ú„³ Rjxqev®ú Pvc D. †KvbwUB bq 

  S C 
 

Why †Kv‡bv wbw ©̀ó ZvcgvÎvq GKwU wbw ©̀ó AvqZ‡bi evqy‡Z †h cwigvY 

Rjxq ev®ú _v‡K Ges H ZvcgvÎvq GKB AvqZ‡bi evqy‡K m¤ú„³ Ki‡Z †h 

cwigvY Rjxq ev‡®úi cÖ‡qvRb nq Zv‡`i AbycvZ‡K Av‡cwÿK Av ª̀©Zv e‡j| 

A_©vr, Av‡cwÿK Av ª̀©Zv m¤ú„³ Rjxqev‡®úi Pv‡ci Dci wbf©i K‡i|  

11. c‡qw›Us †f±‡ii GKK wK?   

 A. Vm
–1

    B. NA
–1

m
–1

 C. WS
–1

m
–2

  D. JS
–1

m
–2 

  S D 
 

Why 
 
c‡qw›Us †f±i 


S = 

1

0

 (

E  


B) = 


E  


H   [∵ B = 0H] 

 GLv‡b, 

E Gi GKK NC

1
 ev, Vm

1
 ; 

H Gi GKK Am

–1
 ev, Cs

1
m

1
  

  

S Gi GKK Vm

1
  Cs

1
m

1
 = VCm

2
s
1

 = Js
1

m
2

  

12. 


E = 3


i + 5


j + 8


k cÖvej¨ wewkó Zwor‡ÿ‡Î ¯ vwcZ 


S = 12


j †ÿ‡Îi 

ga¨w`‡q AwZµvšÍ Zwor d¬v· KZ GKK n‡e?    

 A. 36    B. 96 C. 60  D. 192 

  S C 
 

Why 
 


E = 3



i + 5


j + 8


k  

 

S = 12



j  [Y-Aÿ eivei] 

  = 

E.


S = (0 + 5  12 + 0) = 60 GKK|  

13. wP‡Î cÖ`wk©Z eZ©bxi AvDUcyU †KvbwU n‡e?    

 

  
Y 

A 

 

 A. A    B. 0 C. 
–

A   D. 1 

  S C 
 

Why 
 
Y = 


A + A = 


A   [OR Gate Gi wPý Abyhvqx] 

14. GKwU D‡fvËj †j‡Ýi ỳB c„‡ôi eµZvi e¨vmva© h_vµ‡g 20cm I 40cm 

Ges †dvKvm ~̀iZ¡ 20cm| †j‡Ýi Dcv`v‡bi cÖwZmiv¼ KZ?   

 A. 1.33    B. 1.55 C. 1.66  D. 1.22 

  S C 
 

Why 
 
r1 = 20 cm, r2 =  40 cm, f = 20 cm,  = ? 

 
1

f
 = (  1) 





1

r1

  
1

r2

 = (  1) 




1

20
 + 

1

40
  

  
1

20
 = (  1) 

3

40
       1 = 

40

20  3
 = 

2

3
     

   = 
2

3
 + 1 = 

5

3
 = 1.66  

15. nvB‡Wªv‡Rb cigvYyi 1g I 2q Kÿc‡_i e¨vmv‡a©i AbycvZ KZ?   

 A. 1 : 2    B. 1 : 3 C. 1 : 4  D. 1 : 5 

  S C 
 

Why 
 
rn = 

n
2
h

2
 0

rmZe
2       rn  n

2
 

r1

r2

 = 
1

2

2
2 = 

1

4
     r1:r2 = 1:4    

16.  †Kvb M¨vm AYyi e¨vm 3  10
–10

m Ges cÖwZ Nb †mw›UwgUv‡i AYyi msL¨v 6 

 10
20

| ¯̂vfvweK ZvcgvÎv I Pv‡c AYy¸‡jvi g~j eM©‡eM 500ms
–1

| 

N.T.P.-‡Z M¨v‡mi NbZ¡ KZ?     

 A. 1.22kgm
–3

    B. 1 kgm
–3

 C. 2 kgm
–3

  D. 1.5 kgm
–3 

  S A 
 

Why 
 
Crms = 

3P


     

   = 
3P

C
2

rms

 = 
3  101325

500
2  = 1.2159  1.22 kg m

3
  

 [NTP ev, STP †Z P = 1 atm = 101325 Pa] 

17. cÖwZ Nb ‡mw›UwgUv‡i AYyi msL¨v 1.5  10
19

 wU Ges AYyi cvigvYweK 

e¨vmva© 2  10
–8

m n‡j, Mo gy³ c_ KZ?   

 A. 9.38  10
–12

m B. 9.38  10
–11

m 

 C. 9.38  10
–19

m  D. 9.38  10
–9

m 

  S A Why 
 
n = 1.5  10

19
 cm

3
 = 

1.5  10
19

(10
2

)
3  m

3
 = 1.5  10

25
 m

3
  

  = 2 = 2  2  10
8

 m = 4  10
8

 m 

  = 
1

2
2
n

 = 
1

2  3.416  (4  10
8

)
2
  1.5  10

25
  

 = 9.38  10
–12

m 
18. eªvDbxq MwZm~‡Îi Avwe®‥viK †K?   

 A. K¬vwmqvm    B. AvBb÷vBb C. ievU© e‡qj  D. G‡`i †KD bb 

  S B 
 

Why 
 

eªvDbxq MwZm~‡Îi Avwe®‥viK n‡jb AvBb÷vBb (1905 

mv‡j) weÁvbx K¬wmqvm M¨v‡mi MwZZ‡Ë¡i DbœwZ mvab K‡ib I Mo 

gy³c‡_i ivwkgvjv †ei K‡ib| Avi ievU© e‡qj Av`k© M¨v‡mi Pvc I 

AvqZ‡bi g‡a¨ m¤úK©m~PK m~Î cÖYqb K‡ib|  

19. 40s Aa©vqywewkó GKwU †ZRw¯…q †g․‡ji cÖv_wgK wbDwK¬qv‡mi msL¨v 10
6
| 

20s ci wbDwK¬qv‡mi msL¨v KZ n‡e?   

 A. 7  10
6
    B. 7  10

5
 C. 7  10

4
  D. 7  10

7 

 
 S B 

 
Why 

 
t = n  T1

2

   n = 
t

T1

2

 = 
20

40
 = 

1

2
 

  Aewkó wbDwK¬qvm msL¨v, N = 
N0

2
n  = 

10
6

2
1

2

 = 
10

6

2
 = 

10
6

1.41
  

 = 
1000  10

3

141  10
2 = 7  10

5
 (cÖvq) 

20. 1.8eV kw³ e¨eavb m¤úbœ GKwU Aa©cwievnx w`‡q GKwU p-n Wv‡qvW •Zix 

Kiv n‡j, GwU wK 6000nm Zi½ •`N¨© mbv³ Ki‡Z cvi‡e?   

 A. cvi‡e     B. cvi‡e bv 

 C. m¤§yL evqv‡m cvi‡e  D. wecixZ evqv‡m cvi‡e bv 

 S A 
 

Why  W0 = 
hc


   

  = 
hc

W0
 = 

6.63  10
–34

  3  10
8

1.8  1.6  10
–19  = 6900nm

 

∵  > 0, ZvB Zi½ •`N ©̈ kbv³ Ki‡Z cvi‡e|   

W0 = 1.8 eV 

0 = 6000 nm  
 

21. wZbwU †f±i 


a = (1, 1, 2), 


b = (2, 1, 3) I 


c = (3, 4, 1) Øviv †ewóZ 

GKwU AvqZvKvi Nbe ‧̄i AvqZb KZ?   

 A. 6    B. 12 C. 8  D. 16 

  S A 
 

Why 
 
AvqZvKvi Nbe ‧̄wUi AvqZb V n‡j, 

 V = 

a (


b   


c ) = 







1

2

3
   

1

1

4
   

2

3

1
 

 = 1(1  12)  1(2  9) + 2(8  3) =  11 + 7 + 10 = 6   
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22. GKwU we›`yi Zwor wefe V = 5x – 3y + 11z n‡j, IB we› ỳi Zwor 

†ÿÎ cÖvej¨ KZ GKK?   

 A. 25    B. 3 5 C. 7 5  D. 135 

  S  
 

Why 
 
V = 5x  3y + 11z 

 Ex =  
dv

dx
 =  5, Ey = 

dv

dy
 = 3,  Ez = 

dv

dz
 =  11 

  E = Ex
2
 + Ey

2
 + Ez

2
 = 5 + 9 + 11 = 25 = 5 GKK|  

23. M f‡ii e ‧̄‡K †K‡U m I (M – m) f‡ii ỳwU e¯‧‡Z iƒcvšÍwiZ Ki‡j 

M

m
 Gi AbycvZ Kx n‡j, G‡`i g‡a¨ gnvKl© ej m‡e©v”P n‡e?   

 A. 3 : 2    B. 2 : 3 C. 1 : 2  D. 2 : 1 

  S D 
 

Why 
 
F = 

Gm(M  m)

R
2  = 

G(Mm  m
2
)

R
2    

 F m‡e©v”P n‡j, 
dF

dm
 = 0;  

d

dm
 (Mmm

2
) = 0     M  2m = 0 

  M = 2m    
M

m
 = 

2

1
     M:m = 2:1  

24. GKwU K¨vcvwmUi KvR K‡i Ñ   

 A. AC I DC mvwK©‡U B. AC mvwK©‡U 

 C. DC mvwK©‡U     D. †KvbwUB bq 

  S B 
 

Why 
 
I = I0 sin t 

  
 GKwU K¨vcvwmUi aªæe Zwor cÖev‡ni KvR K‡i bv| cwieZ©bkxj Zwor cÖevn 

ev, AC Zwor cÖev‡n wefe cv_©K¨ cwieZ©b nIqvq K¨vcvwmUi AC mvwK©‡U 

KvR K‡i|  

25. Bqs Gi wØ-wPo cixÿvq Av‡jvi Zi½ •`N ©̈ 5000A , wP‡oi e¨eavb 

0.4mm, wPo n‡Z c`©vi ~̀iZ¡ 1m n‡j, e¨vwZPvi †Wvivi cÖ¯  KZ?   

 A. 6.25  10
–2

mm  B. 6.25mm 
 C. 0.625mm    D. ‡KvbwUB bq 

  S C 
 

Why †WvivcÖ¯ , X = 
D

2a
 = 

5000  10
10

  1

2  0.4  10
3  = 

5  10
7

8  10
4  

 = 0.625  10
3

m = 0.625mm 

26. 25C ZvcgvÎvq GKwU nvB‡Wªv‡Rb ZworØvi‡K pH = 3.0 wewkó `ªe‡Y 

Wyev‡j Gi wefe KZ v? 

 A. 0.087 B.  0.177 C.  0.236 D. 0.05 

  S B Why 
 
nvB‡Wªv‡Rb ZworØv‡ii Rb¨ Aa©‡Kv‡li weRviY wewµqv: 

 2H
+
 (aq) + 2e


  H2(g) 

 E
H+/

1

2
 H2|pt

 = E
0
H+/

1

2
 H2 |pt  

0.059

2
 log 

PH2

[H
+
]

2 

 = 0  
0.059

2
 log 

1

[10
3

]
2 [∵[H

+
] = 10

pH
] = 

 0.059

2
  6 =  0.177V 

27. AgNO3 `ªe‡Y 1.50mA ZworcÖevn KZ mgq (wgwbU) a‡i Pvjbv Ki‡j 

K¨v‡_v‡W 3.02 mg Ag mwÂZ n‡e? 

 A. 15 B. 20 C. 30 D. 45 

  S C 
 

Why 
 
w = 

MIt

eF
  t = 

weF

MI
 = 

3.02  1  96500

108  1.50
  

 = 1798.95 S = 29.982 min  30 min 

28. Cd/Cd
2+

 (E = +0.40V) Gi mv‡_ †KvbwU A v̈‡bvW wnmv‡e e¨envi Kiv hv‡e? 

 A. Mg/Mg
2+

 (E = + 2.36V) B. Co/Co
2+

 (E = + 0.28V) 

 C. Ni/Ni
2+

 (E = + 0.25V) D. Cu/Cu
2+

 (E = +0.34V) 

  S A 
 

Why hvi RviY wefe †ewk ev weRviY wefe Kg †mwU A¨v‡bvW 

wn‡m‡e KvR K‡i| 

 Mg/Mg
2+

 (E= +2.36V) Gi RviY wefe Cd/Cd
2+

 (E = + 0.40V) 

Gi †P‡q †ewk ZvB GwU A¨v‡bvW wn‡m‡e KvR K‡i| 

29. STP †Z GKwU M¨v‡mi NbZ¡ 2.5gL
1

| GKB ZvcgvÎvq I 780mm Hg 

Pv‡c M¨vmwUi NbZ¡ KZ? 

 A. 2.50 B. 2.51 C. 2.54 D. 2.45 

  S C 
 

Why 
 

d1

d2
 = 

P1

P2
  

2.5

d2
 = 

760

780
  d2 = 

780  2.5

760
 = 2.56  2.54 

30. 100mM Rjxq `ªe‡Y †KvbwUi pH me‡P‡q †ewk? 

 A. MgSO4 B. NaCl C. NH4Cl D. Na2CO3 

  S D 
 

Why 
 
pH =  log [H

+
] =  log [100  10

3
] =  log [0.1] = 1 

 †h‡nZz, Na2CO3 Gi Rjxq ª̀eY ÿviag©x| ZvB Gi pH = 14  1 = 13 

hv Ab¨vb¨ †h․M¸‡jvi Rjxq ª̀e‡Yi pH Gi †_‡K †ewk| 

31. GKwU M¨vm wgkÖ‡Y 28g N2, 44g CO2 Ges 32g CH4 i‡q‡Q| wgkÖ‡Yi 

†gvU Pvc 720 mmHg n‡j, N2 Gi AvswkK Pvc KZ? 

 A. 180 B. 360 C. 240 D. 120 

  S A 
 

Why  AvswkK Pvc = †gvj fMœvsk  †gvU Pvc 

  PN2 
= 

NN2

NN2
 + NCO2

 + NCH4

  720 = 
1

1 + 1 + 2
  720 = 180 

32. AlCl3 Gi Ksp 27 S
4
  n‡j, ª̀ve¨Zv njÑ 

 A. S
2
 B. S C. 3S/2 D. 2S

2 

  S B 
 

Why  
S

AlCl3⇌ 
S

Al
3+

 + 
3S

3Cl

  ksp = S  (3s)

3
 = 27S

4
 

  S = 
4 ksp

27
  S = 

4 27s
4

27
  S = S  ̀ ªve¨Zv S n‡j ksp = 27s

4
 n‡e| 

33. †KvbwU R¨vwgwZK mgvYyZv cÖ`k©b K‡i bv?  

 A. CH3CH = CBr2 B. CH3CBr = CBrCH3 

 C. CH3CH2CH = CHOH D. HOOCCH = CHCOOH 

  S A 
 

Why 
 
R¨vwgwZK ev Cis-trans mgvYy- †Pbvi Dcvq: 

  wØ-eÜb hy³ ev PvwµK †h․M n‡Z n‡e| 

  gy³ AveZ©b n‡e bv| 

  †h․‡Mi MVb Cab = Cab, Cab = Cad ev  Cab = Cde n‡e| 

 Dc‡ii kZ©¸‡jv CH3CBr=CBrCH3, CH3CH2CH=CHOH, 

HOOCCH=CHCOOH †h․M¸‡jv †g‡b Pj‡jI CH3CH = CBr2 †g‡b 

P‡j bv| ZvB GwU R¨vwgwZK mgvYy cÖ̀ k©b K‡i bv| 

34. A 
O3


Zn H2O

 CH3

O
||
CCH3 + CH3CHO + ZnO wewµqvq A 

†KvbwU? 

 A. CH3CH = CH2 B. CH3CH=CHCH3 

 C. (CH3)2C = CHCH3 D. (CH3)2C = CH2 

  S C 
 

Why 
 
 CH3CH = CH2 

O3

ZnH2O
 CH3CHO + HCHO 

  CH3CH=CHCH3 
O3

ZnH2O
 CH3CHO + CH3CHO 

  (CH3)2 C=CHCH3 
O3

ZnH2O
 CH3COCH3+CH3CHO 

  CH3)2 C=CH2 
O3

ZnH2O
 CH3COCH3+HCHO 

35. RCH = CH2 + H2O + [O] 
weKviK

 R

OH
|
   CH

OH
|
   CH2 wewµqvq 

weKviK wnmv‡e e¨eüZ nq- 

 A. jNy KMnO4 B. Mvp KMnO4 C. NaHSO3 D. H2O 

  S A 
 

Why A¨vjwK‡bi mv‡_ ÿvixq KMnO4 Gi jNy `ªeY †hvM Ki‡j 

Gi †Mvjvcx eY© webó nq| G cixÿv‡K †eqvi cixÿv e‡j| 

=  + H2O + [O] 
KOH

KMnO4

  

 

without capacitor with capacitor 

 C  C  CC 

OH OH 

(eb©nxb MøvBKj) 
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36. CH3CHO + I2 + NaOH  A + NaI + HCOONa wewµqvwU‡Z 

A Gi AvYweK ms‡KZ †KvbwU? 

 A. NaOI B. CH3CH2I C. CH3OH D. CHI3 

  S D 
 

Why  UªvBn¨v‡jvwg‡_b (CHX3) †K n¨v‡jvdig e‡j| 

 †h wewµqvi mvnv‡h¨ n¨v‡jvdig •Zwi Kiv nq Zv‡K n¨v‡jvdig wewµqv 

e‡j| CH3CHO,CH3COCH3, , CH3CH2OH, 

CH3CH(OH)CH3 †h․M¸‡jv n¨v‡jvdig wewµqv w`‡e| 

 CH3CHO+I2+ NaOH 
(A)

CHI3 + NaI + HCOONa 

 †h‡nZz, CH3CHO n¨v‡jvdig wewµqv w`‡e ZvB "A" †h․MwU n‡jv 

Av‡qv‡Wvdig (CHI3) 

37. wbDwK¬IdvBj iƒ‡c †ekx mwµq †KvbwU?  

 A. :

CH3 B. :


CH2R C. 

+
CH3 D. 

+
CH2R 

  S B 
 

Why B‡jK‡UªvdvBj ev B‡jKUªbvKl©x weKviK B‡jKUªb wcÖq KviY 

Giv wb‡Riv abvZ¥K ev G‡`i B‡jKUª‡bi Afve Av‡Q| wecixZfv‡e 

wbDwK¬IdvB‡ji B‡jKUªb †ewk Av‡Q A_©vr Giv wbDwK¬qvm wcÖq| 

 Kve©vbvq‡bi mwµqZvi µg: 


:CR3 > 


:CHR2 > 


:CH2R > 

CH3 

38. †ebwRb ej‡q †Kvb MÖæcwU Dcw̄ ’Z _vK‡j FYvZ¥K †g‡mvgvwiK dj NUv‡Z cv‡i?  

 A. NH2 B. C  N C. OH D. OCH3 

  S B 
 

Why FYvZ¥K †g‡mvgvwiK cÖfve: hw` †Kvb MÖæc B‡jKUªb 

mÂviYkxjZvi gva¨‡g Aby‡Z B‡jKUªb NbZ¡ n«vm K‡i, d‡j AYyi mwµqZv 

n«vm cvq Zvn‡j †m cÖfve‡K FYvZ¥K †g‡mvgvwiK cÖfve e‡j| 

  C N †gUv wb‡ ©̀kK nIqvq GwU †ebwRb ej‡q Dcw¯ Z †_‡K FYvZ¥K 

†g‡mvgwiK dj NUvq Ges  NH2,  OH I OCH3 A‡_©v-c¨viv wb‡`©kK 

nIqvq Giv †ebwRb ej‡q Dcw¯ Z †_‡K abvZ¥K †g‡mvgvwiK dj NUvq| 

39. CH3CH2CHO 
[H]
 CH3CH2CH2OH wewµqvwU m¤ú~Y© nIqvi ci 

†Kvb e‡Ûi IR †kvlY cvIqv hv‡e bv? 

 A. CC B. CH C. C=O D. O–H 

  S B 
 

Why H-eÜbhy³ Ae  ̄vq O–H MÖæcwU IR-eY©vwj‡Z (3200–

3600)cm
–1

 Zi½-msL¨vi cwim‡i Zxeª I cÖk¯Í e¨vÛ m„wó K‡i| G e¨vÛwU 

O–H eÜ‡bi cÖmvi‡Yi d‡j m„wó nq| A¨vjwWnvBW (–CHO) g~j‡Ki Rb¨ 

we‡ePbv Ki‡Z n‡e C–H(stretch) e¨vÛ (2700–2900)cm
–1

| C–H e¨vÛ 

A¨vjwWnvB‡W _v‡K; wK‡Uv‡b _v‡K bv| ZvB G‡ÿ‡Î C–H e¨vÛ Øviv 

A¨vjwWnvBW I wK‡Uv‡bi g‡a¨ cv_©K¨ Kiv m¤¢e nq|  

40. †Kvb †h․MwU B‡j‡UªvwdwjK hyZ wewµqvq †ewk mwµq?  

 A. weDwUb B. †c›UvBb-1 C. †c›UvBb-2 D. weD‡Ub 

  S A 
 

Why A¨vwj‡dwUK wÎeÜbhy³ †h․‡Mi Zzjbvq wØeÜb hy³ 

A¨vwj‡dwUK †h․M B‡jK‡UªvwdwjK hyZ wewµqvq AwaK mwµq nq| †hgb- 

 CH2 = CH2 
Mvp H2SO4

 CH3CH2O  SO3H 
H2O


 CH3CH2OH + H2SO4 

41. †Kvb †h․MwU MÖxMbvW© weKvi‡Ki m‡½ wewµqvq 3 A¨vj‡Kvnj †`q?  

 A. HCHO B. CH3CHO C. CH3CH2CHO D. CH3COCH3 

  S D 
 

Why wMÖMbvW© weKvi‡Ki (RMgX) Gi mv‡_ wg_vb¨v‡ji wewµqvq 

1-A¨vj‡Kvnj, wg_vb¨vj e¨ZxZ mKj A¨vjwWnvB‡Wi mv‡_ wewµqvq 2-

A¨vj‡Kvnj Ges wK‡Uv‡bi mv‡_ wewµqvq 3-A¨vj‡Kvnj Drcbœ nq| 

  = O + RMgX  R

H
|

H
|
COMgX 

H2O
 

(1  OH)

RCH2OH+Mg(OH)X 

  = O + RMgX  R

H
|

R
|
COMgX 

H2O
 

(2OH)
HOH+Mg(OH)X 

  = O + RMgX  R

R
|

R
|
COMgX 

H2O
 

(3OH)
OH +Mg(OH)X 

42. †h․M¸‡jvi AiweUvj msKiY I AYyi AvK…wZ m¤úwK©Z †Kvb Z_¨wU mwVK?  

 A. CH4 sp
3
 wÎf‚RvKvi B. H2O sp

3
 weK…Z PZz¯ÍjKxq 

 C. BCl3 sp
2
 mij‣iwLK D. NH3 sp

3
 eM©vKvi 

  S B 
 

Why  CH4sp
3
 msKivqb PZz¯ÍjKxq AvK…wZ| 

  H2O  sp
3
 msKivqb weK…Z PZz¯ÍjKxq AvK…wZ| 

  BCl3  sp
2
 msKivqb  wÎfzRvKvi AvK…wZ| 

  NH3  sp
3
 msKivqb wcivwgW AvK…wZ| 

43. †Kvb A¤ø-ÿvi hyMj evdvi `ªeY bq?  

 A. CH3CO2H + CH3CO2Na B. NaH2PO4 + Na2HPO4 

 C. Na2CO3 + HClO4 D. NH4Cl + NH3 

  S C 
 

Why evdvi ª̀eY: †h ª̀e‡Y mvgvb¨ cwigvY GwmW ev ÿvi‡Ki ª̀eY †hvM 

Kivi ciI ̀ ªe‡Yi pH Gi gvb AcwiewZ©Z _v‡K Zv‡K evdvi ̀ ªeY e‡j|  

 evdvi ª̀eY 2 cÖKvi:  

  A¤øxq evdvi ª̀eY- [ ỳe©j GwmW + AbyeÜx ÿviK (mej ÿv‡ii jeY)]  

 D`vniY :(i) CH3COOH + CH3COONa, (ii) H2PO4
–
 + HPO4

2–
  

  ÿvixq evdvi ª̀eY: [ ỳe©j ÿviK + AbyeÜx GwmW (mej Gwm‡Wi jeY)] 

D`vniY : (i) Na2CO3 + HCO3
–
     (ii) NH4OH + NH4

+ 

44. CH3COOH (aq) + NaOH (aq)  H2O (l) + CH3COO

 (aq) 

+ Na
+
 (aq) A¤ø-ÿvi cÖkgb wewµqvi Dchy³ wb‡`©kK †KvbwU? 

 A. wg_vBj A‡iÄ  B. †dbjd_¨vwjb 

 C. wg_vBj †iW  D. me¸‡jv 

  S B 
 

Why  g„`y GwmW + g„`y ÿvi: †Kvb wb‡`©kKB KvR Ki‡e bv|
 

  †dbjd‡_wjb: ~̀e©j GwmW + mej ÿvi|   

  wg_vBj †iW: mej GwmW + ~̀e©j ÿvi|   

  wg_vBj A‡iÄ: mej GwmW + ~̀e©j ÿvi| 

45. CrO5 Gi AYy‡Z Cr Gi RviY msL¨v KZ? 

 A. +6 B. +5 C. +4 D. +2 

  S A 
 

Why CrO5 Gi AYy‡Z Cr Gi RviY msL¨v- 

cÖwZwU cviA·vBW g~jK (OO) Gi cÖwZwU O Gi 

RviY msL¨v 1 a‡i Ges Cr Gi RviY msL¨v x a‡i 

cvB = x + 4  (1) + 1  (2) = 0   

 

  x  4  2 = 0  x = +6 

 2wU OO eÜ‡bi (1wU O Gi Rb¨) 4wU O Gi Rb¨| 

46. Sn
2+

 Avq‡bi 1 mol Øviv K2Cr2O7 Gi KZ mol weRvwiZ n‡e? 

 A. 1/3 B. 3 C. 1/6 D. 6 

  S A 
 

Why  Sn
2+

 Avq‡bi GKwU †h․M SnCl2 hv GKwU weRviK  

 K2Cr2O7 + 14HCl + 3SnCl2  2KCl + 2CrCl3 + 3SnCl4 + 7H2O 

  1 †gvj K2Cr2O7  3 †gvj SnCl2 

  Sn
2+

 ev SnCl2 Avq‡bi 1 †gvj Øviv K2Cr2O7 Gi 
1

3
 †gvj weRvwiZ n‡e| 

47. A¤øxq gva¨‡g 5g FeSO4 †K RvwiZ Ki‡Z KZ g KMnO4 jvM‡e?  

 A. 1.85 B. 1.04 C. 2.35 D. 0.58 

  S B 
 

Why 1 mol KMnO4  5 mol FeSO4 

  
nKMnO4

nFeSO4

 = 
1

5
  





w

M KMnO4





w

M FeSO4

 = 
1

5
  

w

157.1

5

152

 = 
1

5
  

  w = 
5  157.1

5  152
 = 1.033g  1.04g 

 COCH3 

 H 

H 
C 

 R 

H 
C 

 R 

R 
C 

 R 

R 
C 

 R 

R 
C R 

 
O 
| 

O 
Cr 

O 
| 

O 

O 
|| 
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48. †Kvb wewµqvwU NU‡e bv?  

 A. 2Ag
+
 (aq) + Ni(s)  Ni

2+
 (aq) + 2Ag(s) 

 B. 2H
+
 (aq) + Mg(s)  Mg

2+
 (aq) + H2 (g) 

 C. Pb(s) + 2Ag
+
 (aq)  Pb

2+
 (aq) + 2Ag(s) 

 D. Sn(s) + 2Ni
2+

 (aq)  Sn
2+

 (aq) + 2Ni(s) 
  S D Why avZzi mwµqZv wmwiR g‡b ivLvi †K․kj: 

 

wj

Li
 

†K

K
 

ev

Ba
 

‡K

Ca
 

bv

Na
 

g¨vMvBfvi

Mg
 

G‡jv

Al
 

wgqv

Mn
 

‡hb

Zn
 

Kwo

Cr
 

†d‡j

Fe
 

K¨vwÐ

Cd
 

PK‡jU

Co
 

wb‡q

Ni
 
‡mvbv

Sn
 
cv‡e

Pb
 
nvq

H
 
my‡hvM

Sb
 
Av‡mwb

As
 
e‡j

Bi
 
Kzjv½vi

Cu
 
nvRvix

Hg
 
AvR

Ag
 
wcUv‡e

Pt
 

Avgvq

Au
  

 wmwi‡Ri Dc‡i Ae  ̄vbKvix avZz mej weRviK Ges G‡`i Avqb LyeB 

myw¯ Z I ỳe©j RviK| wmwi‡Ri wb‡P Ae  ̄vbKvix †g․jmg~n ỳe©j weRviK I 

G‡`i Avqbmg~n A‡cÿvK…Z Kg¯ vqx nq Ges Giv mn‡RB weRvwiZ n‡q 

cybivq avZz‡Z cwiYZ nq| Giv kw³kvjx RviK wn‡m‡e AvPiY K‡i| 

 wb‡Kj wmjfvi‡K, g¨vM‡bwkqvg nvB‡Wªv‡Rb‡K I †jW wmjfvi‡K 

cÖwZ¯ vcb Ki‡Z cv‡i| wKš‧ wUb wb‡Kj‡K cÖwZ¯ vcb Ki‡Z bv cvivq 

"D" bs wewµqvwU NU‡e bv| 

49. Na2CO3 Gi 100 mM ̀ ªeY •Zix Ki‡Z 1L G KZ g Na2CO3 ̀ ªexf‚Z Ki‡Z n‡e? 

 A. 10.60 B. 1.06 C. 1.60 D. 16.00 

  S A 
 

Why  
w

M
  = VS  

w

106
 = 1  100  10

3
  w = 10.60g 

50. IO3

 + 5I


 + 6H

+
  3I2 + 3H2O  wewµqvwU‡Z RviY N‡U‡Q †KvbwUi? 

 A. IO3

 B. I


 C. H

+
 D. IO3


 I I


  

  S B 
 

Why 
 
IO



3 + 5I

 + 6H

+
  3I2 + 3H2O 

 wewµqvq I

 Gi RviY N‡U‡Q KviY GLv‡b I


 weRviK| 2I


  I2 + 2e

 

 c~Y©v½ wewµqvwU n‡jv: KIO3 + 5KI + 6HCl  3I2 + 6KCl + 3H2O 

 wewµqK KIO3 I KI †h․‡M I Gi RviY gvb h_vµ‡g +5 I  1 Gi 

ga¨eZ©x| myZivs GwU GKwU mvgÄm¨ wewµqv| 

51. jwRK eZ©bx‡Z F Gi gvb KZ? 

 A 
B 

F 

C 
 

 A. ABC B. AB

C C. A


BC D. †KvbwUB bq 

  S A 
 

Why )CB(ABCB.ABCBAB   

   ABCABC0C.ABB.ABCBAB   

52. K…wÎg eyw×gËv ms‡hvRb Kiv n‡q‡Q †Kvb cÖR‡b¥i Kw¤úDUv‡i?  

 A. Z…Zxq B. PZz_© C. cÂg D. lô 

  S C 
 

Why cÂg cÖRb¥ Kw¤úDUv‡i VLSI cÖhyw³‡K AwZµg K‡i 

UVLSI (Ultra Very Large Scale Integration) cÖhyw³ e¨envi Kiv 

nq| K…wÎg eyw×gËv I †iv‡evwUK cÖhyw³ cÂg cÖR‡b¥ e¨envi Kiv nq| 

53. wm-fvlvq 32.41 †Kvb ai‡bi †WUv?  

 A. int B. double C. char D. float 
  S D 

 
Why  Float ev floating point Øviv fMœvsk msL¨v cÖKvk Kiv nq| 

54. AbvKvw•LZ B-†gBj ev †g‡mR cvVv‡bv‡K Kx e‡j?  

 A. n¨vwKs  B. wdwks C. ¯úywds D. ¯ú¨vwgs 

  S D 
 

Why n v̈wKs: webv AbygwZ‡Z Kw¤úDUv‡i cÖ‡ek K‡i wbqš¿Y †bIqv| 

  wdwks: cÖZviYvi gva¨‡g e¨enviKvixi ¸iæZ¡c~Y© e¨w³MZ Z_¨ msMÖn Kiv| 

  ¯úywds: fzqv I‡qemvB‡Ui gva¨‡g Avw_©K Z_¨ nvwZ‡q †bIqv| 

  ¯ú¨vwgs: AbvKvw•LZ ev AevwÃZ B-‡gBj ev †g‡mR, hv Kv‡R jv‡M bv| 

55. BCD †KvW KZ we‡Ui nq?  

 A. 2 B. 8 C. 32 D. †KvbwUB bq 

  S D 
 

Why `kwgK msL¨vi cÖwZwU A¼‡K 4 weU evBbvwi msL¨v Øviv 

cÖwZ¯ vcb Kivi ci cÖvß ‡KvW‡K BCD †KvW e‡j| 0 †_‡K 9 GB `kwU 

A‡¼i cÖwZwU‡K wb‡`©‡ki Rb¨ 4 weU evBbvwi A‡¼i cÖ‡qvRb| BCD †KvW 

GKwU 4 weU wewkó †KvW| 

 

Hw”QK As‡k wb‡Pi †h †Kvb GKwU Ack‡bi cÖkœ `vMv‡Z n‡e  

 
56. mvBwUªK GwmW P‡µi KZ AYy NADH2 Drcbœ nq?   

 A. 3 B. 4 C. 5 D. 6 

  S D 
 

Why †µem ev mvBwUªK GwmW P‡µ Drcvw`Z e¯‧: 

 4 AYy CO2  6 AYy NADH2 

 2 AYy FADH2  2 AYy GTP 

57. wn‡gvR‡qb †Kv_vq •Zwi nq?    

 A. A‡h․b P‡µ B. †g‡ivMwb‡Z C. †¯úv‡ivMwb‡Z D. mvB‡RvMwb‡Z 

  S A 
 

Why g v̈‡jwiqv RxevYyi A‡hŠb P‡µi Gwi‡_ªvmvBwUK mvB‡RvMwbi •ewkó :̈  

  msMVb  ̄j †jvwnZ i³KwYKv| 

  GB Pµ m¤úbœ n‡Z 48-72 N›Uv ev 2-3 w`b mgq jv‡M| 

  avcmg~n: Uª‡dvR‡qU, wmM‡bU wis (AvswUi gZ), A¨vwge‡qW Uª‡dvR‡qU 

(RBC †Z mvdbvm© `vbv Gi Dcw¯ wZ †`‡L g¨v‡jwiqv kbv³ Kiv nq), 

mvBR›U (wn‡gvR‡qb eR©¨ †`Lv hvq), †g‡ivR‡qU (†iv‡RU `kv), 

M¨vwg‡UvmvBU|  

58. Dw™¢‡`i wW¤^‡Ki wb‡lK cieZ©x `kv †KvbwU?    

 A. dj B. åƒY C. exR D. B›UvBb 

  S C 
 

Why  wb‡lK cieZ©x `kv:  

wb‡l‡Ki Av‡M wb‡l‡Ki c‡i wb‡l‡Ki Av‡M wb‡l‡Ki c‡i 

Mf©vkq dj B›UvBb †UM‡gb 

wW¤^vby åƒY G·vBb †U÷v 

wW¤^K exR Mf©vkq cÖvPxi djZ¡K 

59. wjwcW †Kvb wk‡í AwaK e¨eüZ nq?    

 A. †flR wk‡í B. †cvlvK wk‡í C. cÖmvab wk‡í D. Lv`¨ wk‡í 

  S C 
 

Why wjwcW Gi MVb: mvaviYZ wMømvij I d¨vwU A¨vwm‡Wi mgš̂‡q 

wjwcW MwVZ nq| wjwcW cÖavbZ Pwe© I †Zjiƒ‡c we`¨gvb| cÖmvabx wk‡í 

mvevb AwaK e¨eüZ nq| mvev‡bi cÖavb Dcv`vb w÷qvwiK GwmW 

(C17H35COOH), hv m¤ú„³ d¨vwU GwmW|   
 

60. Horsetail Gi •eÁvwbK bvg †KvbwU?    

 A. Selaginella B. Pteris C. Equisetum D. Riccia 

  S C 
 

Why ¸iæZ¡c~Y© wKQz •eÁvwbK bvg: 

Dw™¢‡`i bvg •eÁvwbK bvg 

RjR dvY© Azolla, Salvinia 

ÿz`ªZg dvY© Anogramma 

nm©‡UBj Equisetum 

61. †KvbwU åæ‡Yi Ask?    

 A. exRcÎ B. åƒY KvÛ C. åƒY D. me¸‡jv 

  S D 
 

Why  RvB‡MvU  ̄ Avw`åæY µgwefvRb I cwiùzU‡bi gva¨‡g †kl 

ch©šÍ GKwU åæY MVb K‡i| åæ‡Y _v‡K exRcÎ (cotyledon), åæYKvÐ 

(plumule) I åæYg~j (radicle)| GKB mv‡_ km¨ ev G‡Ûv¯úvg©I 

(endosperm) MwVZ nq|   
62. k¦m‡bi †Kvb av‡c O2  ̄vbvšÍi nq?    

 A. MøvB‡KvjvBwm‡m B. GwmUvBj- †Kv-G m„wó‡Z 

 C. †µem P‡µ  D. ETC-G 

  S D 
 

Why 
 
B‡jKUªb UªvÝ‡cvU© †PBb (ETC) ev Aw·‡WwUf dm‡dvivB‡jkb: 

 (NAD e
–

 CoQ  Cyt(b  c  a  a3) 
e
–

 O2) 

  ETS G ATP •Zwii cÖwµqv‡K ejv nq Aw·‡WwUf dm‡dvivB‡jkb| 

  ETS gvB‡UvKwÛªqvi Bbvi‡gg‡eª‡b msNwVZ| 

 FAD cÖ_g B‡jKUªb MÖnxZv Ges O2 B‡jKUª‡bi †kl MÖnxZv wn‡m‡e 

KvR K‡i| 

 L-kvLv (Hw”QK) 

 Rxewe`¨v + MwYZ 
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63. wb‡Pi †KvbwU †gvjv®‥v c‡e©i cÖvYx‡Z cvIqv hvq?    

 A. Uª‡Kv‡dvi jvf©v B. †bwd«wWqv C. i¨vWzjv D. UªvwKqv 

  S C 
 

Why 
 
gjv¯‥v c‡e©i •ewkó¨:  

  wØcvk^©xq cÖwZmvg¨ (M¨v‡÷ªv‡cvWv e¨ZxZ)| 

  g¨v›Uj bvgK cvZjv †Lvj‡K Ave„Z| 

  g¨v›Uj w`‡q k^mb m¤úbœ nq Ges Aa©gy³ msenbZš¿ †`Lv hvq| 

  gyL MnŸi KvBwUb wbwg©Z, i v̈wZ wRnŸv ev i v̈Wzjv (Bivalvia e¨ZxZ) _v‡K|  

64. wb‡Pi †Kvb cÖvYxwU MVbMZfv‡e mijZg?    

 A. Spongilla B. Hydra C. Taenia D. Pila 

  S A 
 

Why Spongilla cwi‡div ce©fz³ cÖvYx| cÖvwY‡`i g‡a¨ Porifera 

c‡e©i m`m¨iv cÖvPxbZg I mij cÖK…wZi| G c‡e© w¯úwKDj ev ¯úwÄb 

†`‡ni KvVv‡gv MVb K‡i| Avi ¯ú‡Ävwmj bvgK †`n MnŸi AmKz¨jvg 

bvgK wQ ª̀c‡_ †`‡ni evwn‡i Db¥y³ nq| 

65. †KvbwU RxweZ?    

 A. †gwiwPàvm B. †g‡mvwnàvm C. BKzqvm D. B‡qvwnàvm 

  S C 
 

Why †Nvovi weeZ©‡bi aviv: BIwnàvm (11)  A‡ivwnàvm  

†g‡Rvwnàvm (24)  †gwiwPàvm (40)  wcøIwnàvm (50)  

†cøwmwnàvm  BKzqvm (AvaywbK †Nvov 60)| 

66. †Møv‡giæjvm †Kv_vq Aew  ̄Z?    

 A. hK…Z B. ürwcÐ C. e„° D. dzmdzm 

  S C 
 

Why  e„‡°i MVb I Kv‡Ri GKK‡K †bd«b e‡j: 

 

 

†ibvj Kvicvmj 

 
†bd«b 

e„°xq bvwjKv  

ev †ibvj wUDwejm 

†evg¨vÝ K¨vcmyj 

†Møv‡giæjvm 

cÖw·gvj bvwjKv 

†nbwji jyc 

wW÷vj bvwjKv 

msMÖvnx bvwjKv 
 

67. gvbe åƒ‡Y †Kvb eqm †_‡K mvi‡dKU¨v›U ÿiY ïiæ nq?    

 A. 21 mßvn  B. 22 mßvn 

 C. 23 mßvn  D. 24 mßvn 

  S C 
 

Why  mvi‡dKU¨v›U Gi •ewkó¨ I KvR: 

 23 mßvn eq‡m gvbeåƒ‡Y me©cÖ_g ¶iY nq| 

 24 mßv‡ni Av‡M gvbeåƒY‡K ¯̂vaxb Aw¯ ‡Z¡i AwaKvix MY¨ Kiv nq bv|  

 A¨vjwfIjvm cÖvPx‡ii Zij c`v‡_©i c„ôUvb Kwg‡q †`q| 

 A¨vjwfIjv‡m O2 I CO2 Gi wewbg‡q mvnvh¨ K‡i I RxevYy aŸsm K‡i|            

68. `y‡ai gZ mv`v jwmKv‡K Kx e‡j?    

 A. cøvRwgb  B. wmivg 

 C. j¨vKwU‡qj  D. KvBj 

  S D 
 

Why 
 
Pwe©hy³ Lvevi †L‡j jwmKvq d¨v‡Ui cwigvY †e‡o hvq Ges 

jwmKv ỳ‡ai g‡Zv mv`v †`Lvq| G ai‡bi jwmKv‡K KvBj (Chyle) e‡j| 

Z‡e mvaviYZ Gi cwigvY †gvU KwVb As‡ki cÖvq 5-15%| 

69. f(x) = 3sin
2
 x + 4 cos

2
 x; 0  x  

π

2
 n‡j, f(x) = KZ? 

 A. 
1

2
 sin 2x  B. 7 sin 2x 

 C. – 2 sin 2x  D. – sin 2x 

  S D 
 

Why  f(x) = 3sin
2 
x + 4 cos

2
 x = 3 sin

2 
x + 4 (1 – sin

2
x) 

 = 3 sin
2
 x + 4 – 4 sin

2
 x = 4 – sin

2
x  

 f(x) = 0 – 2.sinx.cosx = – sin2x 

70.  
sin x + cos x

 1  + sin 2x
 dx = KZ? 

 A. x
2
 + c  B. x + c 

 C. 2x + c  D. c 

  S B 
 

Why   
sin x + cos x

1 + sin 2x
 dx = 

sin x + cos x

(sin x + cos x)
2 dx 

 =  
sin x + cos x

sin x + cos x
 dx = (1) dx = x + c  

71. †Kvb wÎfz‡Ri evû¸‡jv h_vµ‡g 13, 14, 15 GKK n‡j, wÎfzRwUi †ÿÎdj 

KZ eM© GKK? 

 A. 84  B. 21 

 C. 20  D. 13 

  S A 
 

Why  S = 
13 + 14 + 15

2
 = 21 GKK 

 Area = 21 (21 – 13) (21 – 14) (21 – 15) = 84 eM© GKK|   

72. ABC mgevû wÎfzR Ges 3P, 7P I 5P gv‡bi wZbwU e‡ji w`K h_vµ‡g 

AB, BC I CA Gi w`‡K, ej wZbwUi jwäi gvb KZ? 

 A. 3P  B. 2P 

 C. 2 3P  D. 3 3P 

 S C 
 

Why 
  

120 

120 

120 3P B 

5P 7P 
C 

A 

    

 

 
 

 

120 

120 

120 

7P 

3P 

5P  

 R = 3 × ejØ‡qi AšÍi = 3 × 2P = 2 3P GKK 

73. hw` A Ges  B = I – A mgNvwZ g¨vwUª· nq, Z‡e A
2
B

2
 = KZ? 

 A. – I  B. I 

 C. 2I  D. 0 

 S D 
 

Why 
 
A

2
B

2 
= A

2
 (I – A)

2
 

= A
2
 (I

2
 – 2IA + A

2
) 

= A
2
I

2
 – 2A.A

2
 + A

2
.A

2
 

= A – 2A.A + A.A 
= A – 2A

2
 + A

2 
= A –  A

2
 

= A  – A [∵A
2
 = A] = 0  

weKí: 

A Ges  B = I – A mgNvZx 

g¨vwU·ª| 

 A
2
 = A  B

2
 = B = I – A 

 A
2
B

2
 = A (I – A) 

=AI – A
2
 = A – A = 0  

74. 2x + 3y = 7  Ges 3ax – 5by + 15 = 0 mgxKiY ỳBwU GKB mij †iLv 

cÖKvk Ki‡j, aªæeK a I b Gi gvb KZ? 

 A. 
– 10

7
, 
3

7
  B. 

– 10

7
, 

9

7
 

 C. 
– 5

7
, 

3

7
  D. 

– 5

7
, 

9

7
 

  S B 
 

Why  2x + 3y = 7 .................................. (i) 

 3ax – 5by + 15 = 0................................................ (ii) 

  
2

3a
 = 

3

 – 5b
 = 

– 7

15
  

  a = – 
15

7
 × 

2

3
 = 

– 10

7
 b = – 

15

7
 ×  



3

– 5
 = 

9

7
   

75. x
2
 + y

2
 = a

2
 e„‡Ëi †K‡›`ª 90 †KvY m„wóKvix R¨v mg~‡ni ga¨we›`yi mÂvi 

c‡_i mgxKiY †KvbwU? 

 A. x
2
 + y

2
 = 3a

2
  B. 2 (x

2
 + y

2
) = a

2
 

 C. 2 (x
2
 + y

2
) = 3a

2
 D. 3(x

2
 + y

2
) = 2a

2
 

  S B 
 

Why   x
2
 + y

2
 = 

a

2
  

  x
2
 + y

2
 = 

a
2

2
 

  2(x
2
 + y

2
) = a

2
  

 

(0,0) 

a a a

2
 

P(x,y) A B  
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76. cot  = 
12

5
  n‡j, sin  + cos  Gi gvb KZ?  

 A. 
17

13
  B. 

1

2
 

 C. 
13

17
  D. 1 

  S A 
 

Why  cot = 
12

5
  

 sin  +  cos  = 
5

13
 + 

12

13
 

= 
5 + 12

13
 = 

17

13
 

 

13 

12 

5 

 
 

77. hw` z = 8e

i

3  nq Z‡e, |e
iz
| Gi gvb KZ? 

 A. e
– 3

  B. e
–2 3

 

 C. e
–3 3

  D. e
–4 3

 

 
 S D 

 
Why  z = 8e

i

3      z = 8




cos 



3
 + i sin 



3
 

 iz = 8




cos 



3
 i  sin 



3
 iz = 8













 sin 


3
 + cos 



3
 i  e

iz
 = e

Rez
  

  e
iz
 = e

8 sin


3 = e
8  

3

2  = e
4 3

   

78. 1 – 2 I 1 + i g~javix g~j`mnM wewkó mgxKiY †KvbwU? 

 A. x
4
 – 4x

3
 + 5x

2
 – 2x – 2 = 0 B. x

4
 – 4x

3
 + 5x

2
 – 2x + 2 = 0 

 C. x
4
 – 4x

3
 + 5x

2
 + 2x + 2 = 0 D. x

4
 + 4x

3
 + 5x

2
 – 2x – 2 = 0 

  S A 
 

Why  RwUj Ges Ag~j` †Rvovq †Rvovq _v‡K|  

  g~j¸‡jv n‡jv 1 – 2, 1 + 2, 1 + i, 1 – i 

 GLb, (1 – 2 ), (1 + 2 ) g~jwewkó mgxKiY,  

 x
2
 – x (1 – 2 + 1 + 2 ) + (1 – 2 ) (1 + 2 ) = 0 

  x
2
 – 2x + (1 – 2) = 0  x

2
 – 2x – 1 = 0  

 Avevi, (1 + i)  Ges (1 – i) g~j wewkó mgxKiY, 

 x
2
 – (1 + i + 1 – i) x + (1 + i) (1 – i) = 0 

  x
2
 – 2x + (1 – i

2
) = 0  x

2
 – 2x + 2 = 0 

  wb‡Y©q mgxKiY, (x
2
 – 2x – 1) (x

2
 – 2x + 2) = 0 

  x
4
 – 2x

3
 + 2x

2
 – 2x

3
 + 4x

2
 – 4x – x

2
 + 2x – 2 = 0 

  x
4
 – 4x

3
 + 5x

2
 – 2x – 2 = 0 

79. wb‡Pi †KvbwU x
2
 + y

2
 – 12x + 4y + 6 = 0 e„‡Ëi e¨v‡mi GKwU mgxKiY? 

 A. x + y = 0  B. x = y 

 C. x + 3y = 0  D. 3x + 2y = 0 

  S C 
 

Why  x
2
 + y

2
 – 12x + 4y + 6 = 0 

 †K›`ª: (– g, – f) = (6, – 2); r = 6
2
 + (– 2)

2
 – 6 = 34 

80. GKwU †ijMvox GK †÷kb n‡Z †Q‡o 4 wgwbU ci 2 wK.wg `~‡i Aew¯ Z 

Aci †÷k‡b _v‡g| MvwowU Zvi MwZc‡_i cÖ_gvsk x mgZ¡i‡Y Ges 

wØZxqvsk y mgg›`‡Y Pj‡j wb‡Pi †Kvb m¤úK©wU mwVK? 

 A. 
1

x
 + 

1

y
 + 4 = 0  B. 

1

x
 + 

1

y
 = 4  

 C. 
1

x
 – 

1

y
 = 4  D. 

1

y
 – 

1

x
= 4 

  S B 
 

Why  u = 0 ms
–1

 

 

 S2 

A 

S1 

t1 

V 

B t2 

V'= 0 

C 

u = 0
 

 

AB c‡_: v = u + at 

  v = 0 + xt1 

  t1 = 
v

x
 

BC c‡_: v = u – at 

  0 = v – yt2 

  t2 = 
v

y
 

  s1 = 




0 + v

2
t1= 

vt1

2
  s2 = 





v + 0

2
t2= 

vt2

2
 

GLb, s1 + s2 = 2 

 
v

2
 (t1 + t2) = 2 

 v × 4 = 2 × 2 

 v = 1 

 t1 + t2 = 4 

 
v

x
 + 

v

y
 = 4 

 
1

x
 + 

1

y
 = 4 

 

56. mvB‡UvKvB‡bwmm bv n‡j GKB †Kv‡l eû wbDwK¬qv‡mi m„wó nq, G ai‡bi 

Dw™¢` †KvlK ejv nq-   

 A. cøvR‡gvwWqvg  B. wm‡bvmvBwUK 

  C. mvB‡UvKvBwbb  D. K¨vwiIKvB‡bwmm 

  S B 
 

Why  mvB‡UvKvB‡bwmm Gi •ewkó¨: 

 †U‡jv‡dR ch©v‡qi †k‡li w`‡K mvB‡UvKvB‡bwmm Avi¤¢ nq| wefvRbiZ 

†Kv‡li mvB‡UvcøvRg `yÕfv‡M wef³ nIqvB mvB‡UvKvB‡bwmm| 

mvB‡UvKvB‡bwmm bv n‡j (Ges K¨vwiIKvB‡bwmm Pj‡Z _vK‡j) GKB 

†Kv‡l eû wbDwK¬qv‡mi m„wó nq| G‡K ejv nq gy³ wbDwK¬qvi wefvRb 

(Wv‡ei cvwb)| †Kv‡bv †Kv‡bv •kevj, QÎvK I cÖvwY‡Kv‡l K¨vwiIKvB‡bwmm 

N‡U wKš‧ mvB‡UvKvB‡bwmm N‡U bv| Gi d‡j GKwU †Kv‡l eû wbDwK¬qvm 

Drcbœ nq| G ai‡bi Dw™¢` †Kvl‡K wm‡bvmvBwUK Ges cÖvwY‡Kvl‡K 

cøvR‡gvwWqvg e‡j| 

57. av‡bi eøvBU †ivM e¨vK‡Uwiqvi Rb¨ nq, GwU me©cÖ_g cÖgvY K‡ib-   

 A. Robert Koch  B. Louis Pasteur 

  C. Takaeshi  D. Antony Van Leeuwenhock  

  S C 
 

Why avb Mv‡Qi eøvBU †ivM: av‡bi gvivZ¥K †ivM¸‡jvi g‡a¨ 

e¨vK‡Uwiqvj eøvBU Ab¨Zg| cÖvq c„w_exe¨vcxB Gi we Í̄…wZ| MÖx®§cÖavb 

AÂ‡ji cÖKiYwU kxZcÖavb AÂ‡ji cÖKiY A‡cÿv AwaK ÿwZKviK| 

Rvcv‡bi K…l‡Kiv me©cÖ_g G †iv‡Mi mÜvb cvb e‡j aviYv Kiv nq| 

Takaeshi 1908 mv‡j me©cÖ_g cÖgvY K‡ib †h, e¨vK‡Uwiqvi Avµg‡Y Gi 

†ivMwU nq|   

58. Dw™¢` Zvi cÖ‡qvRbxq cywó Dcv`vb gvwU n‡Z wK AvKv‡i MÖnY K‡i?   

 A. mij B. Avqb  C. †h․M D. jeY  

  S B 
 

Why  Dw™¢` Zvi cÖ‡qvRbxq cywó Dcv`vb gvwU n‡Z Avqb AvKv‡i 

MÖnY K‡i| gvwUB LwbR jeY mieiv‡ni GKgvÎ Drm| LwbR jeY¸‡jv 

gvwU¯  cvwb‡Z ª̀exf‚Z n‡q abvZ¥K Avqb ev K¨vUvqb (+) I FYvZ¥K Avqb 

ev A¨vbvqb () G wef³ _v‡K Ges jeY¸‡jv Dw™¢` Avqb wn‡m‡eB 

cwi‡kvlY K‡i _v‡K| 

59. KvjPvi wgwWqvg‡K Nb Ki‡Z RgvU euvavi Dcv`vb wn‡m‡e e¨envi Kiv nq-  

 A. wfUvwgb  B. myK‡ivR C. A¨vMvi  D. dvB‡Uvni‡gvb 

 S C 
 

Why 
 
wewfbœ ai‡bi gyL¨ I †M․Y Dcv`vb, wfUvwgb, myK‡ivR (2-

4%) dvB‡Uvni‡gvb cÖf…wZ G wgwWqv‡g _vKv cÖ‡qvRb| G gva¨g‡K Nb 

Ki‡Z RgvU euvavi Dcv`vb, †hgb: A¨vMvi, mwVK gvÎvq †gkv‡Z nq|  

60. †Mv‡ìb ivBm (Golden rice) ‡Kvb wfUvwgb-Gi Afve c~iY Ki‡e?   

 A. wfUvwgb-A  B. wfUvwgb-D C. wfUvwgb-C D. wR¼ 

  S A 
 

Why  mycvi ivBm ev †Mv‡ìb ivB‡mi •ewkó¨: 

 Japonica UvBc av‡b, W¨v‡dvwWj †_‡K weUv K¨v‡ivwUb •Zwii PviwU wRb 

Ges AwZwi³ Avqib •Zwii wZbwU wRb cÖwZ¯ vcb Kiv nq| GB av‡bi fvZ 

†L‡j gvbyl wfUvwgb-A Gi AfveRwbZ Kvi‡Y Avi AÜ n‡e bv Ges gv‡qiv 

†`‡n i³k~b¨Zvi Rb¨ m„ó wewfbœ †ivM †_‡K †invB cv‡e| 

 Rxewe`¨v 
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61. mycvi ivBm wb‡Pi †Kvb †ÿ‡Î Kvh©Ki?    

 A. Wvqv‡ewUm wbqš¿Y  B. K¨vÝvi cÖwZ‡iva 

 C. wfUvwg‡bi NvUwZ c~iY  D. me¸‡jv  

  S C 
 

Why  mycvi ivBm ev †Mv‡ìb ivB‡mi •ewkó¨: 

 Japonica UvBc av‡b, W¨v‡dvwWj †_‡K weUv K¨v‡ivwUb •Zwii PviwU wRb 

Ges AwZwi³ Avqib •Zwii wZbwU wRb cÖwZ¯ vcb Kiv nq| GB av‡bi fvZ 

†L‡j gvbyl wfUvwgb-A Gi AfveRwbZ Kvi‡Y Avi AÜ n‡e bv Ges gv‡qiv 

†`‡n i³k~b¨Zvi Rb¨ m„ó wewfbœ †ivM †_‡K †invB cv‡e| 

62. me©cÖ_g wb‡lKwenxb åƒY Drcv`b cÖwµqv †K jÿ¨ K‡ib?   

 A. Linnaeus  B. Winkler  C. Mendel  D. Hooker  

 S B 
 

Why Winkler 1908 mv‡j me©cÖ_g wb‡lK wenxb åƒY Drcv`b 

cÖwµqv jÿ¨ K‡ib| 

63. C4 Dw™¢‡`i mv‡jvKms‡køl‡bi Rb¨ evqygÛ‡j CO2 Gi NbZ¡ Kgc‡ÿ KZ 

nIqv cÖ‡qvRb?    

 A. 50 B. 0.5 C. 10 D. 0.1 

  S D 
 

Why  C4 Dw™¢‡`i •ewkó¨: 

  mv‡jvKms‡køl‡Yi Rb¨ evqygÛ‡j CO2 Gi NbZ¡ Kgc‡ÿ 0.10ppm 

cÖ‡qvRb (0.10-10ppm)| 

  †g‡mvwdj †Kv‡l Av‡jvK wewµqv Ges evÛjmx_ †Kv‡l CO2 m„wó I 

K¨vjwfb Pµ m¤úbœ nq| 

  g‡b Kiv nq †ewki fvM C4 Dw™¢` DògÛ‡j DrcwË jvf K‡i‡Q| 

64. †Kvl MnŸ‡ii AveiY‡K e‡j-    

 A. †K¬v‡ivcøvó B. U‡bvcøvó  C. wjD‡Kvcøvó D. wmgcøvó  

  S B 
 

Why  mvB‡UvcøvR‡g `„k¨Z †h duvKv Ask †`Lv hvq ZvB †Kvl 

MnŸi| AcwiYZ †Kv‡l G‡`i msL¨v A‡bK _v‡K Ges AvKv‡i AZ¨šÍ †QvU 

_v‡K| wKš‧ cwiYZ Dw™¢` †Kv‡l me¸‡jv MnŸi wgwjZfv‡e GKwU eo 

AvK…wZi MnŸi m„wó K‡i| †cÖv‡UvcøvRg w`‡q MwVZ †h cvZjv c`©v G 

MnŸi‡K †eób K‡i _v‡K Zv‡K U‡bvcøv÷ e‡j| 

65.  †R‡bwUK †KvW ïiæ nq-   

 A. UAA B. UAG C. AUG D. UGA 

 S C 
 

Why m~Pbv wb‡ ©̀k: 64wU †Kv‡Wi g‡a¨ AUG (KL‡bv GUG) 

†KvWwU‡K m~Pbv (Start) †KvWb ejv nq| †Kbbv GwU cwj‡ccUvBW ev 

†cÖvwvUb ms‡køl‡Yi m~Pbv wb‡`©k K‡i| 

66. Karyolymph wK?    

 A. wbDwK¬qvm  B. ivB‡ev‡Rvg C. wbDwK¬IcøvRg D. wbDwK¬Ijvm 

  S C 
 

Why  wbDwK¬‡qvcøvRg Gi •ewkó¨: 

  ¯̂”Q, Nb I `vbv`vi|  Aci bvg K¨vwiIwjç| 

  †µvgvwUb RvwjKv aviY K‡i| 

  GbRvBg Kvh©Kjv‡ci g~j †ÿÎ wn‡m‡e KvR K‡i| 

67. HIV fvBiv‡m †KvbwU †bB?    

 A. RNA  B. Reverse transcriptase 
 C. Glycoprotein  D. Spike  

  S D 
 

Why HIV GK ai‡bi RNA fvBivm hv Glycoprotein I 

Reverse transcriptage GbRvBg Øviv MwVZ|  

68. fvBivm n‡Z †KvbwU cÖ¯‧Z Kiv nq?    

 A. RwÛm Gi wUKv  B. UvBd‡qW Gi wUKv 

  C. K‡jivi wUKv   D. hÿvi wUKv  

  S A 
 

Why  wUKv wn‡m‡e fvBiv‡mi DcKvwiZv: 

emšÍ, †cvwjI, RjvZ¼, †cøM, †ncvUvBwUm ev RwÛm †iv‡Mi wUKv Drcbœ nq| 

69. Hydra-i wb‡Wvwmj GKwU iƒcvšÍwiZ-   

 A. wb‡Wveøvó  B. wb‡WvmvBU  C. j¨v‡mv  D. wmwjqvg  

  S D 
 

Why nvBWªvi wb‡Wvwmj (Cnidocil) Gi MVb: wb‡WvmvBU †Kv‡li 

gy³ cÖv‡šÍi k³, „̀p, ms‡e`bkxj KuvUvwU wb‡Wvwmj| cÖK…Zc‡ÿ GwU GKwU 

iƒcvšÍwiZ wmwjqvg (Cilium)| wb‡Wvwmj wUªMv‡ii g‡Zv KvR K‡i d‡j 

AcviKzjvg m‡i hvq Ges cu¨vPv‡bv m~ÎKwU evB‡i †ewi‡q Av‡m|  

70. wb‡Pi †KvbwU AcÖwZmg cÖvYxi D`vniY?    

 A. cÖRvcwZ  B. †Ku‡Pv C. kvgyK D. e¨vO 

  S C 
 

Why  wewfbœ ai‡bi cÖwZmvg¨Zv:  

cÖwZmvg¨Zvi aib D`vniY 

†Mvjxq cÖwZmvg¨ Volvox, Radiolaria, Heliozoa 

Aixq cÖwZmvg¨ nvBWªv, †Rwjwdk (Aurelia), mx A¨vwbgb (Metridium) 

wØAixq cÖwZmvg¨ Ctenophora RvZxq cÖvYxi †`n (†hgb: Ceoloplana) 

wØcvk¦©xq cÖwZmvg¨ cÖRvcwZ, e¨vO, gvbyl 

AcÖwZmvg¨  ¯úÄ, kvgyK 

71. †Kvb c‡e©i cÖvYx‡`‡n wb‡WvmvBU †Kvl _v‡K?    

 A. †cÖv‡Uv‡Rvqv  B. cwi‡div  C. wm‡j›Uv‡iUv  D. †gvjv¯‥v  

  S C 
 

Why Cnidaria ce©fz³ cÖvwY‡`i (†hgb- Hydra) †`nvf¨šÍ‡i 

GKcÖvšÍ †Lvjv †h GKwU bjvKvi duvKv MnŸi _v‡K, Zv‡K wm‡j‡›UiY e‡j| 

GwU M¨v‡÷ªvWvwg©‡m cwie„Ë Ges gyLwQ`ª †_‡K †`‡ni †klcÖvšÍ ch©šÍ 

j¤^vjw¤^fv‡e we Í̄…Z| Gi Dcw  ̄wZi Kvi‡YB Hydra-i ce©wU c~‡e© 

Coelenterata bv‡g cwiwPZ wQj| Hydra ev Coelenterata c‡e©i 

cÖvYx‡`‡nB wb‡WvmvBU †Kvl _v‡K|  

72. Nvm dwos-Gi gyLwQ‡ ª̀i Ae  ̄vb wK ai‡Yi?    

 A. nvB‡cvMb¨v_vm  B. nvBcvib¨v_vm 

 C. †cÖvMb¨v_vm   D. my¨cviMY¨v_vm 

  S A 
 

Why  evB‡i †_‡K ALÐwKZ (GKK) g‡b n‡jI g~jZ 6wU åƒYxq 

LÐ‡Ki mgš‡̂q g¯ÍK MwVZ| GwU †`L‡Z bvkcvwZ AvK…wZi Ges 

nvB‡cvMb¨v_vm ai‡bi A_©vr gyLwQ ª̀ wb¤œgyLx n‡q g Í̄‡Ki wb‡P Ae¯ vb 

K‡i| g Í̄K GKwU †QvU I w¯ wZ¯ vcK MÖxevi mvnv‡h¨ eÿjMœ n‡q †`‡ni 

mg‡Kv‡Y Ae  ̄vb K‡i|  

73. Uª‡Kv‡dvi jvf©v †Kvb c‡e©i cÖvYx‡Z cvIqv hvq?    

 A. cwi‡div  B. wbWvwiqv  C. A¨v‡bwjWv  D. Av‡_©ªv‡cvWv  

  S C 
 

Why A¨vwbwjWv c‡e©i •ewkó¨:  

  †`n wKDwUK‡j Ave„Z I cÖK…Z wm‡jvghy³| 

  cÖK…Z LÐKvqb Ges KvBwUbgq wmwU ev †ckj c¨viv‡cvwWqv we`¨gvb| 

  †bwd«wWqv bvgK c üvPv‡bv bvwjKv †iPb A½ wn‡m‡e KvR K‡i| 

  i³msenbZš¿ e× Ges gy³ muvZviæ †Uªv‡Kv‡dvi jvf©v we`¨gvb| 

74. gvbe‡`‡ni dzmdzm †_‡K Aw·‡Rb i‡³ cwievwnZ nq †Kvb cÖwµqvq?    

 A. Am‡gvwUK †cÖmvi  B. e¨vcb 

  C. Awf¯ªeb  D. `ªeY  

  S B 
 

Why  dzmdz‡mi KvR: 

 dzmdzm gvby‡li cÖavb k¦mb A½; Z‡e GwU k¦mb QvovI Ab¨vb¨ A‡bK 

KvR m¤úv`b K‡i|  

 dzmdz‡mi A¨vjwfIjvB‡q e¨vcb cÖwµqvq k¦mb M¨v‡mi wewbgq msNwUZ nq|  

75. my¯ ¨ gvbe‡`‡n †jvwnZ I †k̂Z i³ KwYKvi AbycvZ KZ?   

 A. 700:1 B. 600:1 C.  500:1 D. 400:1 

  S B 
 

Why  †jvwnZ i³KwYKvi cøvRgv wSwjø‡Z Dcw¯ Z A¨vw›U‡Rb eøvW 

MÖæwcs‡qi Rb¨ `vqx| †k¦Z i³KwYKv AvYyexÿwYK •mwbK ev †`‡ni åvg¨gvb 

cÖwZiÿvKvix GKK (Mobile Defensive Unit) wn‡m‡e KvR K‡i|  

76.  †Wëv †Kvl n‡Z †Kvb ai‡Yi ni‡gvb wbtm„Z nq?    

 A. †mvgv‡Uv÷¨vwUb B. Bbmywjb  C. MøyKvMb  D. wWIµvBwbb  

  S A 
 

Why AMœvk‡qi AvB‡jUm Ae j v̈½vin v̈‡Ýi wewfbœ †Kvl wbtm„Z ni‡gvb:  

†Kv‡li bvg ni‡gvb 

Avjdv †Kvl () MøyKvMb 

weUv †Kvl () Bbmywjb 

†Wëv †Kvl () †mvgv‡Uv÷¨vwUb 

PP †Kvl/ c¨vbwµ‡qwUK cwj‡ccUvBW 
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77. gvbe‡`‡n †Kvb †Kvl HCl ÿiY K‡i?    

 A. Aw·bwUK  B. wgDKvm C. A‡R›Uvwdb D. RvB‡gv‡RwbK 

  S A 
 

Why  M¨vw÷ªK MÖwš i KvR:  

  c¨vivBUvj/Aw·bwUK †Kvl: HCl Drcbœ K‡i hv cvK  ̄jx‡Z A¤øxq 

cwi‡ek •Zwi K‡i                 

78. †Wë‡qW wiR Kvi •ewkó¨?   

 A. wUweIwdeyjv  B. wdgvi  C. wnD‡givm D. †iwWI Avjbv  

 S C 
 

Why  EaŸ©evû wnD‡givm bv‡g GKwU j¤̂v, bjvKvi nv‡o MwVZ| g~j 

†`‡ni ga¨fv‡M †cwk mshyw³i Rb¨ LmL‡m †WjU‡qW wiR i‡q‡Q| 

79. wb‡Pi †KvbwU †cÖvwUIjvBwUK GbRvBg?    

 A. †ccwmb  B. wUªcwmb  C. †iwbb  D. me¸wj  

  S D 
 

Why  †h mKj GbRvBg Avwgl‡K †f‡½ A¨vwg‡bv Gwm‡W cwiYZ  

 K‡i, Zv‡K Avwgl cwicvKvix ev †cÖvwUIjvBwUK GbRvBg e‡j| †hgb: 

†ccwmb, wUªcwmb, KvB‡gvwUªcwmb, A¨vwg‡bvwUªcwmb, †iwbb BZ¨vw`|  

80.  †Kvb wR‡bi Kvi‡Y wd‡bvUvBwcK AbycvZ 13:3 nq?   

 A. wj_vj wRb   B. cwic~iK wRb 

 C. †m· wjsKW wRb  D. Gwc÷¨vwUK wRb 

 S D 
 

Why  hLb GKwU cÖKU wRb Ab¨ GKwU bb-A¨vwjwjK cÖKU wR‡bi 

Kvh©KvwiZv cÖKv‡k evav †`q ZLb G cÖwµqv‡K cÖKU Gwc÷¨vwmm e‡j| 

cÖKU Gwc÷¨vwmm Gi AbycvZ 13:3| †h wRb •ewkó¨ cÖKv‡k euvav cÖvß nq 

Zv nvB‡cv÷¨vwUK wRb Ges †h wRb •ewkó¨ cÖKv‡k euvav `vb K‡i Zv 

Gwc÷¨vwUK wRb| 

 
56. GK‡Ki GKwU KvíwbK Nbg~j  Ges x = p + q, y = p + q


, z = 

p
2
 + q n‡j, x

2
 + y

2
 + z

2
 = KZ? 

 A. pq B. 4pq C. 5pq D. 6pq 

  S D 
 

Why  x
2
 + y

2
 + z

2
 = (p + q)

2
 + (p + q

2
)

2
 + (p

2
 + q)

2
 

 = p
2
 + 2pq + q

2
 + p

2


2
 + 2pq

3
 + q

2


4
 + p

2


4
 + 2pq

3
 + q

2


2
 

 = p
2
 + 2pq + q

2
 + p

2


2
 + 2pq + q

2
 + p

2
 + 2pq + q

2


2
 

 = p
2
 (1 + 

2
 + ) + q

2
 (1 +  + 

2
) + 6pq 

 = p
2
.0 + q

2
.0 + 6pq ;  [∵ 1 +  + 

2
 = 0] = 6pq 

57. hw` z = x + iy nq, Z‡e |z  3| = 5 mgxKiYwU wK‡mi mÂvic_ wb‡ ©̀k K‡i? 

 A. Dce„Ë B. cive„Ë C. mij‡iLv D. e„Ë 

  S D 
 

Why  z = x + i y  z – 3 =  x + i y – 3 = (x – 3) + i y 

 GLb, |z – 3| = 5  (x – 3)
2
 + (y)

2
 = 5  x

2
 – 6x + 9 + y

2
 = 25 

  x
2
 + y

2
 – 6x – 16 = 0; GUv wb‡Y©q mÂvic‡_i mgxKiY hv GKwU e„Ë wb‡̀ ©k K‡i|   

58. P = 



3

2
   
 1

 2
 Ges Q = 



2

2
   

2

 3
 n‡j, P  Q g¨vwUª·wU †Kvb ai‡bi? 

 A. k~b¨NvwZ B. A‡f`NvwZ C. k~b¨ g¨vwUª· D. †KvbwUB bq 

  S D 
 

Why P – Q = 



3

2
   
 1

 2
 – 



2

2
   

2

 3
 = 



3 – 2

2 – 2
   
 1 2

– 2 + 3
 = 



1

0
   

– 3

1
 

59. cos x  sec x = 
3

2
 n‡j, cos

4
x + sin

4
x = KZ? 

 A. 
9

4
 B. 

9

8
 C. 

5

8
 D. 

7

8
 

  S D 
 

Why  cos x – sec x = 
3

2
  2 cos

2
x – 3 cosx – 2 = 0 

  2 cos
2
x – 4 cos x + cos x – 2 = 0 

  2 cos x(cos x – 2) + 1 (cos x – 2) = 0 

  (cos x – 2) (2 cos x  + 1) = 0 

  cosx = – 
1

2
  [∵ cosx  2]  x = 120 

  (cos 120)
4
 + (sin 120)

4
 = 

1

16
 + 

9

16
 = 

5

8
 

60. hw`  1  x  1 nq, Z‡e sin
1

x + cos
1

 x = KZ? 

 A. 



 B. 



3
 C. 



6
 D. 



4
 

  S A 
 

Why  mivmwi m~Î 

61. tan
1

x + 2 cot
1

x = 
2

3
 Gi mgvavb †KvbwU? 

 A. 
1

2
 B. 

1

3
 C. 3 D. 

1

2
 

  S C 
 

Why  tan
1

x + 2cot
1

x = 
2

3
  



2
 + cot

1
 x = 

2

3
     

  cot
1

 x = 


6
     x = cot 



6
 = 3 

62. 
x
lim [ln (2x  3)  ln (x + 4)] = KZ? 

 A. ln2 B. ln3 C. ln4 D. 0 

  S A 
 

Why  
x
lim [ln (2x  3)  ln (x + 4)] 

 = 
x
lim  ln 

2x – 3

x + 4
 = 

x
lim  ln 

x (2 – 
3

x
)

x(1 + 
4

x
)

= 
x
lim ln 

2 – 
3

x

1 + 
4

x

 = ln 
2 – 0

1 + 0
 = ln2 

63. hw` e
xy+1

 = 6 nq, Z‡e 
dy

dx
 = KZ? 

 A. 6x B. 6y C. 
y

x
 D.  

y

x
 

  S D 
 

Why  e
xy+1

 = 6   xy + 1 = ln 6 

  
d

dx
 (xy + 1) = 

d

dx
 (ln 6)  x 

dy

dx
 + y + 0 = 0  

dy

dx
 = 

– y

x
  

64. f(x) = 
x

lnx
 Gi m‡e©v”P gvb †KvbwU? 

 A. 1 B. 
1

e
 C. e D.  

1

e
 

  S C 
 

Why  
dy

dx
 = 

ln x 
d

dx
 (x)  x.

d

dx
 (ln x)

(ln x)
2  = 

lnx  1

(lnx)
2  = 

1

lnx
  

1

(lnx)
2 

 e„nËg I ¶z`ªZg gv‡bi Rb¨, 
dy

dx
 = 0    

  
ln x  1

(ln x)
2  = 0   ln x  1 = 0   ln x = 1    x = e  

 Avevi, 
d

2
y

dx
2 = 

1

(ln x)
2 . 

1

x
 + 

2

(ln x)
3 . 

1

x
 hLb x = e, 

d
2
y

dx
2 =  

1

e
 + 

2

e
 = 

1

e
 

  x = e  n‡j dvskbwUi gvb ¶z ª̀Zi|  dvskbwUi ¶z ª̀Zi gvb = 
e

ln e
 = e   

65. hw` y = x
8
 log x nq, Z‡e y9 = KZ? 

 A. 
8!

x
 B. 

9!

x
 C. 

6!

x
 D. 

7!

x
 

  S B 
 

Why  y = x
n
 logx n‡j yn  + 1  = 

(n  + 1)!

x
 

 GLb,  y = x
8
 log x  y9 = 

(8 + 1)!

x
 = 

9!

x
 

66. 

 

dx

e
x
 + e

x = KZ? 

 A. tan
1

 e
x

 + c B. tan
1

 e
x
 + c C. ln (1 + e

2x
) + c D. ln (1  e

2x
) + c 

  S B 
 

Why  

 

dx

e
x
 + e

x = 

 

e
x
dx

 (e
x
)

2
 + 1

 = tan
1

 e
x
 + c 

 MwYZ 
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67. 2x + 3y  4 = 0 Ges x cos  + y tan  = p GKB mij †iLv wb‡`©k 

Ki‡j, p Gi gvb KZ n‡e? 

 A. 4 B.  4 C. 
4

13
 D. 

13

4
 

  S C 
 

Why  2x + 3y  4 = 0 ....................... (i) 

 x cos  + y tan  = p ....................... (ii) 

  P =  
c

a
2
 + b

2
 = 

4

2
2
 + 3

2
 = 

4

13
  P = 

4

13
 

68. a Gi †Kvb gv‡bi Rb¨ y = ax (1  x) eµ‡iLvi g~jwe›`y‡Z ¯úk©KwU 

x-A‡ÿi mv‡_ 60 †KvY Drcbœ Ki‡e? 

 A. 0 B. 3 C.  3 D. 1 

  S B 
 

Why   y = ax  ax
2
    

  
dy

dx
 = a  2ax   GLb, g~jwe›`y (0, 0) †Zt 

dy

dx
 = a  2a.0 = a 

   g~jwe›`y‡Z ¯úk©KwU x-A‡¶i mv‡_ 30 †KvY Drcbœ K‡i,  

  
dy

dx
 = tan 60 = 3   a = 

1

3
  

69. 3x + 2y + k = 0 †iLvwU x
2
 + y

2
  8x  2y + 4 = 0 e„Ë‡K ¯úk© Ki‡e 

wb‡Pi k-Gi †Kvb gv‡bi Rb¨? 

 A.  1 B. 1 C. 0 D. 13 

  S A 
 

Why  e„‡Ëi ¯úk©K nIqvi kZ©,  

 †K›`ª n‡Z ¯úk©‡Ki Dci j¤̂ `~iZ¡ = e¨vmva© 

 x
2 
+ y

2 
 8x  2y + 4 = 0 e„‡Ëi †K›`ª  (4, 1) Ges  

 e v̈mva© = 4
2
 + 1

2
  4 = 13  





3.4 + 2.1 + k

3
2
 + 2

2 = 13   14 + k = 13  k = 1 

70. y = x mij‡iLv, x-Aÿ Ges x = 4 †iLv Øviv Ave× †ÿ‡Îi †ÿ‡Îdj KZ eM© GKK? 

 A. 8 B. 4 C. 2 D. 1 

 Area = 
1

2
 × 4 × 4  

= 8 eM© GKK| 

 

(4,4) 

(4,0) 0 

Y 

Y 

X X 

X = 4 

y = x 

 

71. (4, 3) we› ỳwU x
2
 + y

2
 + 4x + 2y + 1 = 0 e„‡Ëi †Kv_vq Aew  ̄Z? 

 A. e„‡Ëi Dc‡i B. e„‡Ëi evwn‡i C. e„‡Ëi wfZ‡i D. e„‡Ëi †K› ª̀ 

  S B 
 

Why  x
2
 + y

2
 + 4x + 2y + 1 = 0  

 (4,3) we› ỳMvgx e‡j, (4)
2
 + (3)

2
 + 4.4 + 2.3 + 1 

 = 16 + 9 + 16 + 6 + 7 = 54 > 0  we›`ywU evwn‡i Aew  ̄Z|  

72. (4,  2) we›`y †_‡K x
2
 + y

2
  4x  2y + 1 = 0 e„‡Ëi Dci AswKZ 

¯úk©‡Ki •`N©¨ KZ? 

 A. 5 B. 7 C. 3 D. 2 

  S B 
 

Why  x
2
 + y

2
  4x  2y + 1 = 0 

 (4, – 2) we› ỳ n‡Z e„ËwUi Dci Aw¼Z ¯úk©‡Ki •`N©¨  

 = (4)
2
 + (– 2)

2
 – 4 (4) – 2 (– 2) + 1 =  16 + 4 – 16 + 4 + 1 = 3 GKK|  

73. x
2
 + 4y

2
 = 1 Dce„‡Ëi Dr‡Kw›`ªKZv KZ? 

 A. 2 B. 
1

2
 C. 

3

2
 D. 

2

3
 

  S C 
 

Why  x
2
 + 4y

2
 = 1  

x
2

(1)
2 + 

y
2

(
1

2
)

2

 = 1 a = 1; b = 
1

2
 

 †h‡nZz a > b  e = 1 – 
b

2

a
2 = 1 – 

1

4

1
 = 1 – 

1

4
 = 

3

2
 

74. 9x
2
  4y

2
 = 36 Kwb‡Ki wbqvg‡Ki mgxKiY †KvbwU? 

 A. 13x =  4 B. 15x =  4 C. 13y =  4 D. 4x =  13 

  S A 
 

Why  9x
2
  4y

2
 = 36  

x
2

(2)
2 – 

y
2

(3)
2 = 1  a = 2, b = 3 

 †h‡nZz, e = 1 + 
9

4
 = 

13

2
 wb‡Y©q wbgvq‡Ki mgxKiY: x =  

a

e
 

  x =  
2

13

2

 =  
4

13
  13 x =  4 

75. 3 Uv 20 wgwb‡U Nwoi N›Uvi KuvUv I wgwb‡Ui KuvUvi ga¨eZ©x †Kv‡Yi cwigvb KZ? 

 A. 25 B. 20 C. 30 D. 15 

  S B 
 

Why  



(30 H – 

11

2
M) = 











30 × 3 – 

11

2
  20


= 20 

76. k Gi †Kvb gv‡bi Rb¨ y = kx (1  x) eµ‡iLvi g~jwe›`y‡Z ¯úk©KwU 

x-A‡ÿi mv‡_ 30 †KvY Drcbœ K‡i? 

 A. 
1

3
 B. 3 C. 0 D. 1 

  S A 
 

Why  y = kx  kx
2 

 
 

dy

dx
 = k  2kx   GLb, g~jwe›`y (0, 0) †Zt 

dy

dx
 = k  2k.0 = k 

  g~jwe›`y‡Z ¯úk©KwU x-A‡¶i mv‡_ 30 †KvY Drcbœ K‡i,  

  
dy

dx
 = tan 30 = 

1

3
   a = 

1

3
  

77. GKwU e¯‧ Dci †_‡K gy³fv‡e 4 †m‡KÛ coj| e ‧̄wU †k‡li `yB †m‡K‡Û 

KZ dzU c‡owQj? 

 A. 200 B. 192 C. 180 D. 160 

  S B 
 

Why  gy³fv‡e cov ïiæ Kivi 2s ci †eM,  

 v = u + gt = 0 + 32 × 2 = 64 ms
–1 
 †k‡li 2s G AwZµvšÍ c_ 

  h = ut + 
1

2
 gt

2 
= 64 × 2 + 

1

2
 × 32 × (2)

2 
= 128 + 64  = 192 m 

78. 3 GK‡Ki ỳBwU mgvb ej 120 †Kv‡Y †Kvb GK we› ỳ‡Z KvR K‡i| 

Zv‡`i jwäi gvb KZ GKK? 

 A. 3 B. 3 C. 2 3 D. 4 3 

  S A 
 

Why  R = ( 3)
2
 + ( 3)

2
 + 2. 3. 3.cos120 

 = 3 + 3 + 2.3 



– 1

2
 = 3 GKK 

79. hw` z = 3 + 4i nq, Z‡e z Ges 

z Gi ga¨eZ©x ~̀iZ¡ KZ GKK?  

 A. 8 B. 2 2 C. 4 2 D. 2 

  S A 
 

Why  z = 3 + 4i  
–
z = 3 – 4i    

  z  
–
z = 8i    |z  

–
z| = 0

2
 + 8

2
 = 8  

80. r = 2a cos e„‡Ëi †K‡› ª̀i Kv‡Z©mxq  ̄vbv¼ †KvbwU? 

 A. (0, a) B. (a, 0) C. (a, 0) D. (0, a) 

  S B 
 

Why  r = 2a cos      r
2
 = 2a.r cos 

  x
2
 + y

2
 = 2ax       †K›`ª (a, 0) 

 

 S A 
 

Why 

ivwe fwZ© cixÿv 2022-23 Gi Pvi wkd‡Ui cÖ‡kœi Dci cixÿv w`‡q 
wb‡R‡K hvPvB Ki‡Z wb‡Pi  
QR Code wU ¯‹¨vb K‡iv| 
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02 

Aa¨vq 

c
Ö_
g
 c

Î
 

 

†f±i 

VECTOR 

  

 
  

QQUUIICCKK  RREEVVIISSIIOONN  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 w`K / †f±i ivwk: f‡e me wcÖIZg fv‡m Uzwbi wZZv †cÖ‡g| 

f 

 

fi‡eM 

†e 

 

†eM 

m 

 

miY 

e 

 

ej 

wcÖ 

 

mKj 

cÖvej¨ 

I 

 

IRb 

Z 

 

Z¡ib 

g 

 

g›`b 

fv 

 

mKj åvgK (e¨wZµg: ïay  

RoZvi åvgK †¯‥jvi ivwk) 

†m 

 

mv› ª̀Zv 

¸bvsK 

Uzwbi 

 

UK© 

wZZv 

 

Zwor 

†ÿÎ 

†cÖ 

 

c„ôUvb 

†g 

 

gnvKl©xq 

cÖvej¨ 
] 

 Aw`K/†¯‥jvi ivwk: `ªæwZ, KvR, ¶gZv, kw³, Zvc, Pvc, mKj wefe, we`y¨r 

cÖevn, PvR©, w  ̄wZ¯ vcK ¸YvsK, RoZvi åvgK|  

 g~j we›`y mv‡c‡¶ Ab¨ †Kvb we› ỳi Ae¯ vb wbY©‡qi Rb¨ ‡h †f±i e¨envi Kiv 

nq Zv‡K e‡j- Ae  ̄vb †f±i| 

 mvgšÍwi‡Ki ỳBwU mwbœwnZ evû †`Iqv _vK‡j †ÿÎdj = BA


   

 mvgvšÍwi‡Ki ỳwU KY© †`Iqv _vK‡j †ÿÎdj =

2

1
BA



 

  wÎfy‡Ri ỳwU evû †`Iqv _vK‡j †ÿÎdj =

2

1
BA



 

 UK©, 


  = 


r   


F, ‣iwLK †eM, 


v = 


   


r ,   

 †K․wYK fi‡eM, 


L = 


r   


P, KvR W = 


F.


S 

 g‡b ivL‡e, 

 i


 ×i


 = j


 × j


 = k


 × k


 = 0


  

 i


 × j


 = k


 , j


 × k


 = i


 , k


 × i


 = j


  

 i


 .i


 = j


 .j


  = k


 .k


 = 1 

 i


 . j


 = j


 . k


 =k


 .i


 = 0    

 A.BB.A


 ,  ABBA


  

 
2A0cosA.AÂ.Â  

 

 When | BA


 | = | BA


 | then  = 90   

     When 


A.


B = 


A  


B then  = 45    

 *** |


A.


B|
2
 + |



A  


B|
2
 = A

2
B

2
 

 wZbwU †f±i GKB Z‡j nIqvi kZ©: 

A.( 


B  


C) = 0 

 we‡kl †ÿÎmg~n:  

α †¯‥jvi ¸Ydj †f±i ¸Ydj 

0 

P. 



Q = PQ cos0 = PQ 



P  



Q = 



PQ sin 0 = 


0 

90 

P. 



Q= PQ cos90 = 0 


P  



Q = 



PQ sin 90 = 
–
PQ  

180 

P.



Q= PQ cos180 = –PQ 



P  



Q = 



PQ sin 180 = 


0  

 `ywU †f±i wecixZ w`‡K wµqviZ _vK‡j jwäi gvb n‡e- me©wbgœ 

 †f±i‡K †¯‥jvi Øviv ¸Y Ki‡j ¸Ydj †f±i ivwk nq| 

 `ywU †f±‡ii WU ¸Y‡b cÖvß ¸Ydj †¯‥jvi ivwk nq| 

 †f±i Acv‡iU‡ii Aci bvg †Wj/b¨vejv (

)|  

 m „̀k (Like) †f±‡ii Rb¨- A > B, B > A| 

 †Kvb †f±i ivwk AN~bv©qgvb I msiÿYkxj n‡e hw`- Kvj© k~b¨ nq|  

 Zwor cÖevn GKwU- †¯‥jvi ivwk| 

 †Kv‡bv †f±i †¶‡Îi Kvj©-Gi bwZgvÎv k~b¨| 

 †f±i ivwki †hvM exRMwYZxq m~Î †g‡b P‡j bv wKš‧ †¯‥jvi ivwki †hvM 

exRMwYZxq m~Î †g‡b P‡j|  

 w¯ wZ kw³, •e`y¨wZK wefe †f±i ivwki †¯‥jvi ¸b‡bi D`vnib  

 jb †ivjvi‡K ‡Vjv A‡c¶v Uvbv mnRZi|  

 `ywU †f±i wecixZ w`‡K wµqviZ _vK‡j jwäi gvb n‡e- me©wbgœ 

 `ywU †f±‡ii WU ¸Y‡b cÖvß ¸Ydj †¯‥jvi ivwk nq|  

 

A . 


B = 0 n‡j †evSvq- 

 (K) 

A = 0           (L) 


B = 0           (M) 


A I 


B G‡K Ac‡ii Dci j¤^ 

 

A . ( )

B  

C  = 0 n‡j †f±i wZbwU mgZjxq nq| 


A I 


B Gi jwäi m‡e©v”P 

gvb 

A + 


B Ges me©wb¤œ gvb 


A  


B| 

 hẁ  

C = 


A  


B Ges 


D = 


B  


A nq Zvn‡j 


C Ges 


D Gi ga¨eZ©x †KvY n‡e 180| 

 

A = 


i Ges 


B = 


j  


k n‡j 


A I 


B Gi ga¨eZ©x †KvY 90| | |

A . 

B  = 

| |
A  


B  n‡j 


A I 


B Gi ga¨eZ©x †KvY 45| 


F I 


s  ga¨eZ©x †KvY  = 

90 n‡j KvR k~b¨ nq| 

 `ywU †f±i ci¯úi 45 †Kv‡Y wµqv Ki‡j G‡`i †¯‥jvi I †f±i ¸Yd‡ji 

gvb mgvb nq| 

 `ywU †f±‡ii jwäi gvb m‡e©v”P n‡e hLb G‡`i ga¨eZ©x †KvY 0 nq| 

 

P + 


Q = 


R †K cÖKvk Kiv nq 

 
P 



Q 



R 

 wP‡Îi mvnv‡h¨| gvb k~b¨ bq 

Ggb GKwU †f±i‡K Zvi gvb Øviv fvM Ki‡j GKK †f±i cvIqv hvq|  

 
wPÎwU GKwU †f±i †ÿ‡Îi WvBfvi‡RÝ, d‡j 


 . 


V = ‘+’ ve;  

 

 

wPÎwU GKwU †f±i WvBfvi‡RÝ, d‡j  

 . 


V = ‘’ ve 

 
 wPÎwU k~b¨ WvBfvi‡RÝ, d‡j 


 . 


V = 0|  

 `ywU ej hw` ỳBwU wfbœ we›`y‡Z wµqvkxj nq Z‡e G‡`i jwä wbY©q m¤¢e bq|  

 

 



P 



Q 


R 
 wP‡Î 


R †f±iwU 


P  


Q †f±‡ii gvb I w`K wb‡`©k K‡i| ỳBwU 

†f±i mgvšÍivj n‡e hLb 

A  


B = 0 nq| †¯‥jvi ev †f±i ¸Y‡b `ywU 

†f±‡ii Aš‧f©y³ †Kv‡Yi m¤úK© n‡jv 0    180 

  i


.j


 = j


.i


 

GKB GKK †f±‡ii WU ¸Yb = 1 

 Ges µm ¸Yb Gi gvb = 0 
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A =  


B n‡j 


A + 


B  I 


A  


B †f±iØq ci¯úi mgvb nIqvi kZ© n‡jv  


B = 0| 

 ỳwU †f±‡ii †hvMdj I we‡qvMd‡ji gvb mgvb nq hLb Zv‡̀ i ga¨eZ©x †KvY 90 nq| 

 

  = 2


 n‡j 


 I 


 †f±iØq (i) m „̀k †f±i, (ii) GKB w`‡K wµqv K‡i, 

(iii) mgRvZxq †f±i| 

 †f±‡ii wewbgq m~Î: 



A + 


B = 


B + 


A 

 †f±‡ii ms‡hvM m~Î: (


A + 


B) + 


C =    


A + (


B + 


C)   

 †f±‡ii eÈb m~Î: m (


A + 


B) = m


A + m


B 

 [†f±i †hv‡Mi wewbgq wewa gv‡b, wKš‧ ¸‡Yi wewbgq wewa gv‡b bv] 

 †f±‡ii mvgšÍwiK m~Î: 



A + 


B = 


C 

 ‡f±i †hvR‡bi „̀óvšÍ: †b․Kvi MwZ, PjšÍ Mvwo‡Z cošÍ e„wó, cvwLi DÇqb|  

 ‡f±i wefvR‡bi „̀óvšÍ: ¸Y Uvbv †b․Kv, jb †ivjvi Gi MwZ, mvB‡K‡ji 

µvs‡Ki wµqv, mij †`vjK, cv‡q nvUv|  

 R¨vwgwZK c×wZ‡Z †f±i ivwki †hv‡Mi 5wU m~Î:  

 (i)  mvaviY m~Î  (ii) wÎfzR m~Î  

 (iii) eûfzR m~Î (iv) mvgvšÍwiK m~Î  (v) Dcvsk m~Î| 

 †f±i †hvRb g‡b ivLvi mnR m~Î: Dmv eû wÎfzR Gu‡K‡Q 

D mv eû wÎfzR Gu‡K‡Q 

     

Dcvsk m~Î mvaviY m~Î, 

mvgvšÍwiK m~Î 

eûfzR m~Î wÎfzR m~Î  

 ỳB ev Z‡ZvwaK †f±i †hvM K‡i GKwU bZzb †f±i cvIqv hvq G‡K jwä e‡j| 

 `ywU †f±i wecixZ w`‡K wµqv Ki‡j jwäi gvb me©wb¤œ nq|  

 `ywU †f±i hLb GKB w`‡K wµqv K‡i ZLb Zv‡`i jwäi gvb Zv‡`i 

†hvMd‡ji mgvb, R = P + Q  hLb,  = 0 

 `ywU †f±i hLb wecixZ w`‡K wµqv K‡i ZLb Zv‡`i jwäi gvb Zv‡`i 

we‡qvMd‡ji mgvb, R = P  Q  hLb,  = 180 

 me©wb¤œ mg‡q b`x cvi n‡Z n‡j b`xi cÖ¯  eivei †b․Kv Pvjv‡Z nq|  

GKK 

†f±i 
Unit Vector 

†h †f±‡ii gvb GK GKK Zv‡K GKK  

†f±i e‡j|  



 = 



A

|


A|
 

wecÖZxc 

†f±i 

Reciprocal 

Vector 

`ywU mgvšÍivj †f±i GKwU AciwUi ¸YvZ¥K 

wecixZ n‡j Zv‡K wecÖZxc †f±i e‡j|  

†hgb: 



A = 3


i| 



B = 
1

3



i;  


A I 



B wecÖZxc| 

 

 

  sine Acv‡iUi sin wKš‘ Acv‡iUi bq  

 Acv‡iUi, †MÖwW‡q›U, WvBfvi‡RÝ Ges Kv‡j©i aviYv:  
 

ivwk •ewkó¨ I Zvrch© 

†MÖwW‡q›U  

(†f±i ivwk) 

  †MÖwW‡q›U = Aÿ mv‡c‡ÿ †Kv‡bv †¯‥jvi dvsk‡bi Xvj| 

 †¯‥jvi ivwki †MÖwW‡q›U = †¯‥jvi ivwki me©vwaK 

cwieZ©‡bi nvi I w`K wb‡ ©̀kK †f±i wdì| 

 †¯‥jvi †ÿÎ †_‡K †f±i †ÿÎ DËi‡Yi †K․kjB n‡”Q 

†¯‥jvi ivwki †MÖwW‡q›U wbY©q Kiv| 

WvBfvi‡RÝ 

(†¯‥jvi ivwk) 

 WvBfvi‡R‡Ýi gva¨‡g GKwU †f±i †ÿÎ‡K †¯‥jvi †ÿÎ 

iƒcvšÍi Kiv hvq| 

 gvb abvZ¥K    cÖevnxi AvqZb e„w×  

                    NbZ¡ n«vm |  

 gvb FYvZ¥K    AvqZb ms‡KvPb  

                    NbZ¡ e„w×| 

 gvb k~b¨  AvqZb I NbZ¡ GKB _v‡K| A_©vr, 



.


V = 0| 

ZLb IB †f±i †ÿÎ‡K mwjbqWvj (Solenoidal) e‡j| 

 WvBfvi‡RÝ (


.V


 ev div. V


) = AwZÿz ª̀ AvqZ‡b 

†Kv‡bv we› ỳ‡Z Input flux (AšÍg©~Lx cÖevn)- Output 

flux (ewntg©~Lx cÖevn) 

Kvj© 

(†f±i ivwk) 

 Gi gvb H †ÿ‡Î GKK †ÿ‡Îi Rb¨ me©vwaK †iLv 

Bw›UMÖv‡ji mgvb I NyY ©b cÖeYZvi mv‡_ m¤úwK©Z| 

 (



  


V) = 2


 

 ‡Kv‡bv †f±i †ÿÎ Kvj© Gi WvBfvi‡RÝ k~b¨|  

 A_©vr 



.(






V) = 0  

  †f±‡ii w`K H †ÿ‡Îi Awfj¤^ eivei wµqv K‡i| 

 ‡Kvb †f±‡ii Kvj© k~b¨ n‡j (



  


F = 0) †f±iwU 

AN~Y©bkxj (Irrotational) Ges msiÿYkxj nq|  

 ej wb‡`©kK †f±i wdì [†hgb, Zwor‡ÿÎ cÖvej¨, 

gnvKl©xq †ÿÎ cÖvej¨ BZ¨vw`] Gi Rb¨ Kvj© k~b¨ n‡j, 

mswkøó ejwU msiÿYkxj e‡j n‡e| 

 †MÖwW‡q›U, WvBfvi‡RÝ Kvj© g‡b ivLvi mnR †K․kj:  

  †MÖwW‡q›U WvBfvi‡RÝ Kvj© 

   

bigvj ¸Yb WU ¸Yb µm ¸Yb 

 

 

 
  

FFOORRMMUULLAA  AANNAALLYYSSIISS  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 

†f±‡ii jwä I Dcvsk 

 

R = 


P + 


Q 

  R = P
2
 + Q

2
 + 2PQ cos  

 tan = 
Q cos

P + Q cos
    = tan

1
 

Qsin

P + Qcos
 

 wbw`©ó †f±i R Gi   

 Avbyf‚wgK Dcvsk = Rcos = x Aÿ eivei Dcvsk   

 Djø¤^ Dcvsk = Rsin = y Aÿ eivei Dcvsk 

 

P  


Q =  


Q  


P 

  †Kv‡Y jb †ivjvi F e‡j †Vj‡j/ Uvb‡j  

 †Vjvi mgq W1 =mg – F sin 

 Uvbvi mgq W2 = mg + Fsin 

  W2 > W1  

 W = W2 –  W1 = 2 F sin  

 wµ‡KU wcP †ivjvi w`‡q mgvb Ki‡Z Djø¤^ eivei wb‡Pi w`‡K †ewk 

e‡ji cÖ‡qvRb, d‡j †ivjvi †Vjv ZLb Kvh©Ki nq|      
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GKK †f±i I Ae ’̄vb †f±i 

 †Kvb †f±‡ii mgvšÍivj w`‡K GKK †f±i =  
‡f±i

gvb
    

  



A I 


B Gi jwäi mgvšÍivj w`‡K GKK †f±i =  



A + 


B

| |


A + 


B
 

 


A= x


i + y


j + z


k n‡j |


A| = x
2
 + y

2
 + z

2
   

 


A I 


B Gi mgZ‡ji Dci j¤^ GKK †f±i =  



A


B

| |


A


B
   

A‡¶i mv‡_ †KvY/ w`K 

†KvmvBb wbb©q 

 


A = Ax



i + Ay



j + Az



k  n‡j,  

 


A †f±‡ii x A‡ÿi mv‡_ m„ó †KvY, x = cos
–1

 
Ax

| |
–

A
   

 


A †f±‡ii y A‡ÿi mv‡_ m„ó †KvY, y = cos
–1

 
Ay

| |
–

A
   

 


A †f±‡ii z A‡ÿi mv‡_ m„ó †KvY, z = cos
–1

 
Az

| |
–

A
  

mvgšÍwi‡Ki m~Î, jwä I w`K 

wbY©q msµvšÍ 

 R = P
2
 + Q

2
 + 2PQcos ;  Rmax = P + Q [ = 0 ev GKB w`‡K];  

 Rmin = P  Q [ = 180 ev wecixZ w`‡K]; R = P
2
 + Q

2
 [ = 90]  

 jwäi w`K tan = 
Qsin

P + Qcos
; 


R hvi mv‡_ †KvY Ki‡e †mwU 


P Gi  ̄v‡b em‡e; P = Q n‡j  = 


2
 

ASPECT  

SPECIAL 

 P Q I   = 90 n‡j, 
22 QPR   Ges  = tan

–1 

P

Q
 

 QP 2 Ges = 90 n‡j  = 120 

  = 90 n‡j, Rmax
2
 + Rmin

2
 = 2R

2  
;  jwäi †iÄ, Rmin  R  Rmax  

 P = Q n‡j, R = 2Pcos


2
 :  = 90 n‡j, R = P 2 ;  = 60 n‡j R = P 3 

 P = Q = R n‡j,  = 120 I  = 


2
 = 60 

†f±‡ii µm ¸Ydj, WU 

¸Ydj 

 

A   = Ax



i + Ay



j + Az



k Ges 

B   = Bx



i + By



j + Bz



k 

 †f±‡ii WU ¸Ydj = cos. ABBABABABA zzyyxx   

  †f±‡ii µm ¸Ydj = 


A  


B = AB sin  


 = 

zyx

zyx

BBB

AAA

k̂ĵî

 When 


A.


B = 


A  


B then  = 45 

j¤^ Awf‡¶c I Dcvsk Ges 

ga¨eZ©x †KvY msµvšÍ 

 Awf‡ÿc: †¯‥jvi ivwk   * Dcvsk: †f±i ivwk  

 Awf‡ÿc I Dcvsk welqK m~Îvejx| (D‡jøL¨ Dcvsk‡K AskKI ejv nq|) [g‡b ivL‡e hv j¤̂ Awf‡ÿc †m wb‡RB cos] 

 


A eivei 



B  Gi j¤̂ Awf‡ÿc, Bcos = 



A . 


B

| |


A
 = 



a.


B   

  


A eivei 



B  Gi Dcvsk =  



A . 


B

| |


A
  



a [


a =  



A

| |


A
]   

 


B eivei 



A  Gi j¤̂ Awf‡ÿc, Acos = 



A . 


B

| |


B
 = 



A.


b   


B eivei 


A Gi Dcvsk =  



A . 


B

| |


B
  



b [


b =  



B

| |


B
] 

 AšÍf~©³ †KvY   = cos
–1

 














AB

B.A


;  ỳwU †f±‡ii ga¨eZ©x †Kvb †ei Ki‡Z n‡j WU ¸bb Ki‡Z n‡e| 

 wZbwU †f±i GKB Z‡j nIqvi kZ©: 

A.( 


B  


C) = 0 /(



A  


B).


C = 0 / (


A  


C).


B = 0  
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`ywU †f±i ci¯úi j¤¦   A


.B


 = 0  

`ywU †f±i ci¯úi mgvšÍivj  |


A  


B| = 0 ev 

x

x

B

A
=

y

y

B

A
=

z

z

B

A
 

b`x cvivcvi I †¯ªvZ msµvšÍ  

[†b․Kvi †eM v I  †¯ªv‡Zi 

†eM u] 

 R = u
2
 + v

2
 + 2uvcos        = tan

1
 

v. sin

u + vcos
 

 t = 
b`xi cÖ  ̄/cvo/jwä eivei ~̀iZ¡

b`xi cÖ  ̄/cvo/jwä eivei †eM
  

 b`x cvivcv‡ii Rb¨ cÖ‡qvRbxq mgq, t = 
d

v. sin
 

 cvo eivei †eM = u + v. cos 

 cȪ   eivei †eM = v. sin 

 cvo eivei miY, x = (u + v. cos). t = (u + v. cos)  
d

v.sin
  

 me©wb¤œ mg‡q cvivcv‡ii †ÿ‡Î;  

 (i) hvÎv ïiæi w`K,  = 90 

 (ii) jwä †eM, R = u
2
 + v

2
  

 (iii) ‡c․Qv‡bvi mgq, tmin = 
d

v
 

 me©wb¤œ `~i‡Z¡ cvivcv‡ii †ÿ‡Î 

 (i) hvÎv ïiæi w`K  = cos
–1

 




– 

u

v
 = cos

–1
 




– 

‡QvU

eo
 

 (ii) jwä †eM, R = v
2
 – u

2
 = eo

2
 – ‡QvU

2
  

 (iii) ‡c․Qv‡bvi mgq, t = 
d

vsin
 = 

d

v
2
 – u

2
            

WvBfvi‡RÝ, †MÖwW‡q›U, Kvj© 

msµvšÍ MvwYwZK cÖ‡qvM 

 †MÖwW‡q›U: 


=






x
 


i   + 


y
 


j + 


z
 


k  ; WvBfvi‡RÝ: 


.


V
 
= 




Vx

x
  +
Vy

y
  +
Vz

z
;  Kvj©: 



  


V =











i       


j       


k



x
     



y
    



z

 Vx     Vy    Vz

 

 

= 







x
 


i   + 


y
 


j + 


z
 


k   ;  (x, y, z) = x, y I z Pj‡Ki dvskb;  

V = Vx


i  + Vy


j + Vz


k 

 
  

VV..VV..II  MMAATTHH  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 

 MEx 01 
 
 R


 = 4i


 – 6j


 + 12k


  n‡j Gi mgvšÍivj GKK †f±i †KvbwU- 

  Solve 
 
R


 = 4i


 – 6j


 + 12k


     

       141961264
222

R   

  mgvšÍivj w`‡K GKK †f±i kji ˆ
14

12ˆ
14

6ˆ
14

4
   

 = kji ˆ
7

6ˆ
7

3ˆ
7

2
 = 

1

7
 (2i



 – 3j


 + 6k


 )  

 MEx 02 
 
 



P = 2


j + 5


k, x A‡ÿi mv‡_ KZ †KvY •Zix Ki‡e?  

  Solve 
 
cosx = 

0

4 + 25
   x = cos

–1
(0) = 90  

 MEx 03 
 
 ỳBwU e‡ji jwä 40 N. ej ỳwUi g‡a¨ †QvU ejwUi gvb 30 N Ges GwU jwä 

e‡ji j¤̂ eivie wµqv K‡i| eo ejwUi gvb KZ? 

 Solve  1g ej P = ?   

2q ej Q = 30N   jwä, R = 40N 

2q ej jwäi mv‡_ mg‡Kv‡b AvbZ|   

 

  

O 
A 

C 
B 

Q 

R 

P 

 

  wPÎ n‡Z,    22
3040 P  ev, P = 50N       

 MEx 04 
 
 ỳwU †f±i ivwki cÖ‡Z¨KwUi gvb 7 GKK| Giv ci¯úi 120

0 †Kv‡Y 

†_‡K GKB mv‡_ †Kvb we›̀ y‡Z wµqvkxj| G‡`i jwäi gvb KZ n‡e? 

  Solve  P = Q = R ; hLb,   = 120    R = 7 

 MEx 05 
 
 `ywU w`K ivwki e„nËg jwä 14 GKK Ges ÿz`ªZg jwä 2 GKK| 

ejØq ci¯úi j¤̂fv‡e wµqv Ki‡j jwä KZ? 

  Solve  R
2

max + R
2

min = 2R
2

per
 
 [  = 90

0 
n‡j]   14

2
 + 2

2
 = 2R

2
per   

 Rper = 10 GKK 

 MEx 06 
 

A


 = 3i


  3j


 I B


 = 5i


 + 5k


 ̀ ywU †f±i ivwk| G‡̀ i ga¨eZx© †KvY wbb©q Ki|  

  Solve Zv‡`i ga¨eZx© †KvY, cos
BA

BA


.
 = 

15

3 2  5 2
 = 

1

2
     = 60  

 MEx 07 
 
 `ywU †f±‡ii †¯‥jvi ¸bdj 18 GKK| G‡`i †f±i ¸bd‡ji gvb 

6 3 GKK| †f±iØ‡qi ga¨eZ©x †Kvb KZ? 

  Solve  tan = 
†f±i ¸Y

 †¯‥jvi ¸Y
 = 

18

36
=

3

1

  

  = 30      

 MEx 08 
 
 a Gi gvb KZ n‡j kjiaA ˆˆ2ˆ 


 Ges 

kjaiaB ˆ4ˆˆ2 


 †f±iØq ci¯úi j¤̂| 

  Solve 
 
2a

2
  2a  4 = 0,  ev, a

2
–a–2=0  ev, a

2
–2a+a–2 = 0    

 ev, a(a–2)+1(a–2) = 0  ev, a = 2, –1  

 MEx 09 
 
 a Gi †Kvb gv‡bi Rb¨ 



A  I 



B  mgvšÍivj n‡e †hLv‡b 



 k3  j2  i5A  Ges 



 k9  ja  i15B            

  Solve 
15

5
=

a

2
  a = 6 

 MEx 10 
 
 hw`  k̂î3 A


Ges  ĵ2î B


GKwU mvgšÍwi‡Ki ỳwU mwbœwnZ 

evû nq, Z‡e mvgvšÍwi‡Ki †ÿÎdj KZ?  

  Solve  

021

103

ˆˆˆ



kji

BA


 k̂6ĵ-î2    

 
2(6)2)1(2)2(  BA


= 41  

x = u  tmin 

x = 0 
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 MEx 11 
 
 GKRb mvB‡Kj Av‡ivnx mgZj iv Í̄vi Dci w`‡q KZ †e‡M Pj‡j 8 

ms
–1 

†e‡Mi e„wói †dvUv Zvi Mv‡q 45 †Kv‡Y co‡e? 

  Solve  tan = 
gvby‡li †eM

e„wói †eM
   tan 45

0
 = 

8

Q
    Q = 8 ms

–1 

 MEx 12 
 
†Kv‡bv GKwU b x̀‡Z GKwU †b․Kv †mªv‡Zi AbyK‚‡j NÈvq 24 gvBj Ges 

cÖwZK‚‡j N›Uvq 4 gvBj P‡j| †b․KvwU‡K †Kvb ẁ ‡K Pvjv‡j †mvRv Aci cv‡o 

†c․uQv‡e?  

  Solve P + Q = 24,   P – Q = 4   

 P=14,  Q = 10,  cos = – 
10

14
     = 135    

 MEx 13 
 
 ‡Kvb GKwU b`x‡Z GKwU ùv‡oi †b․Kvi †eM †¯ªv‡Zi AbyK~‡j N›Uvq 

18 km Ges cÖwZKzj N›Uvq 6km| †b․KvwU‡K †Kvb w`‡K Pvjbv Ki‡j Zv 

†mvRv  Aci cv‡i †c․Qv‡e Ges †b․KvwU KZ †e‡M Pj‡e? 

  Solve  cos = –
v

u
=

12

6
 = –

2

1
= cos120

0
 ev =120

0
,  

V=
22 uv  =

22 612  =6 3 =10.39kmh
-1 

 MEx 14 
 
 Ae¯’vb †f±i 



r  = x


i + y


j 


k n‡j Gi WvBfvi‡RÝ wbY©q Ki| 

  Solve 
 
GLv‡b, 



 = 


i 


x
  + 



j


y
  + 



k


z
  

 


r  = x


i + y


j 


k ;    


.


r  = ? 

 Avgiv Rvwb, Ae  ̄vb †f±i Gi WvBfvi‡RÝ n‡”Q  

 


.


r  =  






i 


x
  + 



j


y
  + 



k


z
 . (x



i + y


j 


k)   

   
x

x
 + 
y

y
 + 
(2)

z
 = 1 + 1 + 0 = 2 

 
  

wweeMMZZ  mmvv‡‡jjii  iivvwwee  wweeÁÁvvbb  BBDDwwbb‡‡UUii  ccÖÖ‡‡kk œœii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 

01. Ae¯’vb †f±i 

r  n‡j, Gi WvBfvi‡RÝ KZ?  [RU-C, Feldspar-1: 2022-23] 

 A. 1 B. 2 C. 3 D. 4 

  S C 
 

Why  Ae  ̄vb †f±i, 

r  = x


i + y


j + z


k 

  WvBfvi‡RÝ,

 . 


r = 



d

dx


i + 

d

dy
 

j + 

d

dz
 

k .( )x


i + y


j + z


k  = 1 + 1 + 1 = 3 

02. hw` 

A = 2


i + 


j + 


k Ges 


B =  2


i + 


j  2


k ci¯úi j¤̂ nq, Z‡e -

Gi gvb KZ?    [RU-C, Quartz-2: 2022-23] 

 A. 4  B. 6 

 C. 6  D. 2 

  S C 
 

Why  

A . 


B  = ABcos90 = 0   4 +   2 = 0 

    6 = 0   = 6 

03. `yBwU †f±i 

r1 = 2


i + 4


j  5


k Ges 


r2 = 


i + 2


j + 3


k, Gi jwä †f±i 

Gi mgvšÍivj GKK †f±i †KvbwU?   [RU-C, Quartz-2: 2022-23] 

 A. 
2

7
 

i  + 

4

7
 

j + 

5

7
 

k B. 

1

7


i + 

2

7
 

j + 

3

7
 

k 

 C. 
3

7
 

i + 

6

7
 

j + 

2

7
 

k D. 

3

5
 

i + 

6

5
 

j + 

2

5
 

k 

  S C 
 

Why  

r1 I 


r2 Gi jwä = 


r1 + 


r2 

 = ( )2

i + 4


j  5


k  + ( )

i + 2

j + 3


k  = 3


i + 6


j – 2


k 

  

R Gi gvb = |R| = 3

2
 + 6

2
 + ( 2)

2
 = 9 + 36 + 4 = 49 = 7 

 

R Gi mgvšÍivj GKK †f±i, 


r = 


R

R
 = 

3

7
 

i  + 

6

7
 

j  

2

7
 

k 

04. 

A = 3


i + 


j  2


k I 


B = 


i  + 3


j + 2


k n‡j | |

AB  KZ? 

     [RU-C, Topaz-3: 2022-23] 

 A. 2 6  B. 2 2 

 C. 6  D. 2 

  S A 
 

Why 


AB = 


OB – 


OA = – 2 î  + 2 ĵ  + 4k̂ 

 | |
AB  = ( 2)

2
 + 2

2
 + (4)

2
 = 4 + 4 + 16 = 24 = 2 6 

05. hw` `ywU mgvb †f±‡ii jwä †h †Kvb GKwUi mgvb nq, Z‡e †f±iØ‡qi 

ga¨eZ©x †KvY KZ n‡e?   [RU-C, Corundum-1: 2022-23] 

 A. 120     B. 180 

 C. 45    D. 30 

  S A 
 

Why 
 
P = Q = R 

 R = P
2
 + Q

2
 + 2PQ cos   

   R
2
 = R

2
 + R

2
 + 2R

2
 cos 

  2R
2
 cos = – R

2
  cos = (– 

1

2
) = cos 120  

   = 120  

 Aspect Special: P = Q = R;  = 120 

06. wZbwU †f±i 


a = (1, 1, 2), 


b = (2, 1, 3) I 


c = (3, 4, 1) Øviv †ewóZ 

GKwU AvqZvKvi Nbe ‘̄i AvqZb KZ?  [RU-C, Corundum-1: 2022-23] 

 A. 6     B. 12 

 C. 8    D. 16 

  S A 
 

Why 
 
AvqZvKvi Nbe ‧̄wUi AvqZb V n‡j, 

 V = 

a (


b   


c ) = 







1

2

3
   

1

1

4
   

2

3

1
 

  = 1(1  12)  1(2  9) + 2(8  3) 

  =  11 + 7 + 10 = 6   

07. GKwU mgevû wÎfz‡Ri wZb †KvYvq wZbwU mgvb abvZ¥K PvR© ivLv n‡j 

wµqvkxj e‡ji †f±i †hvMdj wK n‡e?  [RU-Uranus-1, Set-1. 21-22] 

 A. †K‡›`ªi w`‡K wZb ¸Y 

 B. evwn‡ii w`‡K wZb ¸Y 

 C. wÎfz‡Ri GKwU evû eivei wZb ¸Y  

 D. k~b¨   

  S D 
 

Why 
 
Avavb Îq mgevû wÎfz‡Ri evû eivei GKB µ‡g I w`‡K 

wµqvkxj _vK‡e| ZvB Zv‡`i †f±i †hvMdj k~b¨ n‡e|  

08. 

A + 


B + 


C = 0 †f±iÎ‡qi m¤úK©wU‡K †Kvb wPÎwU cÖKvk K‡i?  

[RU-C, Shift-4, Set-1 (Venus-1): 2021-22] 

 A. 

 



A 



C 


B   B. 

 



A 



C 


B 

 

 C. 

 



A 



C 


B 
 D.  †KvbwUB bq 

  S A 
 

Why †f±i w`K hw` GKB µ‡g mvRv‡bv ZLb Zv‡`i †hvMdj k~b¨,  

 

A  + 


B  + 


C  = 0| 
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09. hw` †Kvb e ‘̄ x-w`‡K 4ms
1

 Ges y-w`‡K 2ms
1

 MwZ‡Z P‡j, Zvn‡j 

†f±‡ii cwi‡cÖwÿ‡Z e¯‘wUi †eM KZ?  [RU-C, Neptune-2, Set-1. 2021-22] 

 A. 4

j + 2


j ms

1
  B. 4x + 2y ms

1 

 C. 2

i + 4


jms

1 
 D. 4


i + 2


j ms

1 

  S D 
 

Why 
 
x-Aÿ eivei GKK †f±i  4


i 

 y-Aÿ eivei GKK  †f±i 2

j  myZivs e ‧̄i †eM, v = 4


i + 2


j 

10. †KvbwU y-A‡ÿi Dci j¤̂ n‡e?  [RU-C, Jupitar-1, Set-1. 2021-22] 

 A. (

i  


j)  


i B. (


i  


j)  


k C. (


j  


i)  


j D. (


k  


j)  


k 

  S C 
 

Why 
 
 ( )

j  

i   


j  =  


k  


j = 


i 

 

i GKK †f±iwU x A‡ÿi Dci Aew¯ Z hv y A‡ÿi Dci j¤̂|  

 S C 
 

Why 
 
(


j  


i)  


j  

= – 


k  


j = – 


j 


j-GKK †f±iwU y-A‡ÿi Dci Aew¯ Z| 

                                                             


i  


j = 


k 

            


j  


i = 


k 



j 


k 

i 

y 

z 

x 

 


i  


j = 


k 


j  


i =  


k 


k  


j = – 


i  

11. B Gi mv‡c‡ÿ A KYvi Av‡cwÿK †e‡Mi mwVK m~Î †KvbwU?  

[RU-C, Neptune-2, Set-1. 2021-22] 

 A. 

VR  = 


VA   


VB  B. 


VR  = 


VA  + 


VB  

 C. 

VR  = 


VA   


VB  D. 


VR  = 


VB   


VA  

  S A 
 

Why 
 


B Gi mv‡c‡ÿ 


A Gi Av‡cwÿK †eM: 


VAB = 


VA   


VB  

12. NÈvq 40km †e‡M c~e©w`‡K Pjgvb GKwU Mvwoi PvjK N›Uvq 40 3 km 

‡e‡M GKwU UªvK‡K DËi w`‡K Pj‡Z †`Lj| UªvKwUi cÖK…Z †eM KZ?  

[RU-C, Neptune-2, Set-1. 2021-22] 

 A. 60 kmh
1

  B. 40 kmh
1 

 C. 80 kmh
1

  D. 40 3 kmh
1

 

 S C 
 

Why 
 


VT  = 


VTC + 


VC  

 VT = VTC
2
 + VC

2
  

= ( )40 3
2
 + (40)

2
 

= 40
2
  4 = 2  40= 80 kmh

1
  

 

 

 VTC 

VC 

VT 

N 

S 

W E 

 

13. GKwU mvgšÍwi‡Ki KY© ỳBwU 

A = 3


i + 


j  2


k Ges 


B = 


i – 3


j + 4


k 

mvgšÍwi‡Ki †ÿÎdj KZ?   [RU-Uranus-1, Set-1. 21-22] 

 A. 
1

2
 300 B. 

1

2
 396 C. 

1

2
 204 D. 

1

2
 264 

  S A 
 

Why mvgvšÍwi‡Ki KY© †`Iqv _vK‡j †ÿÎdj = 
1

2
|

A  


B| 

 |

A  


B| = 













i

3

1

   



j

1

–3

  



k

–2

+4

 = 

i (4 – 6) – 


j (12 + 2) + 


k (– 9 – 1)  

 = – 2

i – 14


j – 10


k  †ÿÎdj, 

1

2
|

A  


B| = 

1

2
 4 + 196 + 100 = 

1

2
300 

14. hw` 

A = 18


i  + 2


j  12


k I 


B = 4


i  6


j + 5


k nq, Z‡e 


A I 


B Gi 

ga¨Kvi †KvY KZ n‡e?   [RU-Uranus-1, Set-1. 21-22] 

 A. 0 B. 45 C. 60 D. 90 

  S D 
 

Why 
 


A .

B  = (18


i  + 2


j   12


k).(4


i  – 6


j  + 5


k)  

 = 72 – 12 – 60 = 0 

 †h‡nZz, 

A.


B = 0 myZivs, 


A


B A_©vr 


A I 


B Gi ga¨eZ©x †KvY 90|  

15. hw` 2


i + 3


j + 


k I –4


i – 6


j – 


k `ywU †f±i ci¯úi mgvšÍivj nq, 

Zvn‡j – i gvb KZ n‡e?   [RU. Astrazeneca, Set-1. 20-21] 

 A. 2  B. 2 

 C. 0.5  D. 0.5 

  S A 
 

Why  †f±i Dcvsk mg~‡ni Abycv‡Zi m~Îvbymv‡i, 

  
2

–4
 = 

3

–6
 = 

1

–
   = 2 

16. †Kvb †f±iwU x-A‡ÿi mv‡_ mgvšÍivj?  [RU. Sinovac, Set-1. 20-21] 

 A. ( )


i × 


j  × 


i  B. ( )


i × 


j  × 


k  

 C. ( )


i × 


j  × 


j  D. ( )


k × 


j  × 


k 

  S C 
 

Why  ( )


i × 


j  × 


j = 


k  


j = – 


i hv x A‡ÿi Dci Aew¯ Z GKwU 

GKK †f±i hv H A‡ÿiB mgvšÍivj| 

17.  

r = 2



i + 


j + 2


k n‡j 



.


r  = KZ?  [RU. Moderna, Set-2. 20-21] 

 A. 0 B. 17 C. 7 D.  †KvbwUB bq 

  S A 
 

Why   


.


r  = 





x



i +


y



j +


z



k  . (2


i + 


j + 2


k) = 0 

18. †Kvb †f±i ivwki Kvj© (Curl) k~b¨ n‡j †f±iwU †Kgb n‡e?  

[RU-C, Set-1. 19-20] 

 A. N~Y©bkxj I AmsiÿYkxj B. N~Y©bkxj I msiÿYkxj 

 C. AN~Y©bkxj I msiÿYkxj D. AN~Y©bkxj I AmsiÿYkxj
 

 
 S C 

 
Why  i. WvBfvi‡RÝ k~b¨ n‡j †f±iwU mwjbqWvj|  

 ii. Kvj© k~b¨ n‡j †f±iØq AN~Y©bkxj I msiÿYkxj|  

19. 

A I 


B †f±iØq ci¯úi j¤̂ n‡j wb‡Pi †KvbwU mZ¨ n‡e? [RU-C, Set-1. 19-20] 

 A. |

A + 


B| > 


A  


B| B. |


A + 


B| < |


A  


B| 

 C. |

A + 


B| = |


A  


B| D. Dc‡ii me KqwU n‡Z cv‡i 

 

 
 S C 

 
Why | |A



 + B


 = | |A


 – B


 n‡j 

A I 


B Gi ga¨eZx© †KvY 90˚ nq| 

20. `yÕwU mgvšÍivj †f±i A


 = 3i


 – 2j


 + 4k


 Ges B


 = 12i


 – mj


 + 16k


 n‡j 

m = ?   [RU-C, Set-3. 19-20] 

 A. 4 B. –4 C. 8 D. –8 

  S C 
 

Why  A


 = 3i


 – 2j


 + 4k


 Ges B


 = 12i


 – mj


 + 16k


 ci¯úi 

mvgšÍivj|    
3

12
 = 

–2

–m
 = 

4

16
  m = 8 

21. xy Z‡ji mgvšÍivj Ges 2i


 – 2j


 + 6k


 Gi mv‡_ mg‡Kv‡Y Aew¯’Z GKK 

†f±i †KvbwU?  [RU. 18-19] 

 A.  
i


 + j


2
  B.  

k


2
 

 C.  
i


 + j


44
  D.  

i


 + j


2 2
 

  S A 
 

Why  awi, †f±iwU (ai


 + bj


), hv xy mgZ‡ji  mgvšÍivj| 

 Avevi, (ai


 + bj


) . (2i


 – 2j


 + 6k


) = 0  2a – 2b = 0  a = b  

  mg‡Kv‡Y Aew¯ Z GKK †f±i =   
a(i



 + j


)

2a
 =  

i


 + j


2
 

22. wewbgq m~Î †g‡b P‡j bv-  [RU. 15-16] 

 A. ‡f±i ivwki WU ¸bb   B. ‡f±i ivwki µm ¸bb 

 C. ‡f±i ivwki †hvM  D. ‡Kv‡bvwUB bq  

 

Ans B  
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23.  8 GKK I 4 GKK gv‡bi ỳBwU mw`K ivwki ga¨eZ©x †KvY 120| ivwk 

`yBwUi jwä gvb KZ GKK?  [RU. 15-16] 

 A. 43  B. 33 C. 53 D. 35  

  S A 
 

Why  jwäi gvb, R = P
2
 + Q

2
 + 2PQ cos  

 = 8
2
 + 4

2
 + 2.8.4 cos120 = 4 3 

24. ej  F̂ = 2î – ĵ – k̂
 
cÖ‡qvM K‡i e ‘̄i miY ej  r̂ = 3î + 2ĵ – 5k̂ n‡j, 

K…Z Kv‡Ri cwigvY KZ GKK?   [RU. 15-16] 

 A. 9  B. 15 C. 17 D. 8  

  S A 
 

Why  


F = 2î – ĵ  – k̂, 


r  = 3î + 2ĵ – 5k̂ 

 KvR w = 


F.


r  = (2)(3) + (–1)(2) + (–1)(–5) = 6 – 2 + 5 = 9 

25.  7 I 5  gv‡bi  ỳÔwU mw`K ivwki we‡qvM d‡ji gvb 2 n‡j Zv‡`i AšÍf©y³ 

†Kv‡Yi gvb KZ ?  [RU. 14 -15] 

 A. /2         B. /4 C.            D. 2  

  S C 
 

Why  R = P  Q e‡j  = 180° =  

26.  (
ˆ
k  

ˆ
j )+ (

ˆ
j  

ˆ
k ) = Gi gvb KZ?   [RU. 13-14] 

 A. 
ˆ
j  B.



0           C. î  D. k̂ 

  S B 
 

Why  
ˆ
k  

ˆ
j  + 

ˆ
j  

ˆ
k  = – î + î = 



0    

27.  


A  


B = 


C n‡j 



C . 


A  KZ? [RU. 12-13] 

 A. | |


A||


C           B. 


C  


A      

  C. 0          D. †KvbwUB bq 

  S C 
 

Why  


A  


B = 


C ; A_©vr 



C  †f±i 



A Ges 



B  Df‡qi mv‡_ j¤^| 

Zvn‡j  



C .


A = CAcos90 = 0  

28.  O we›`y‡Z †f±i 



P I †f±i 



Q wµqvkxj| G‡`i jwä †f±i 



R| †f±i 



P 

I †f±i 



Q Gi ga¨eZx© †KvY | †f±i 



R I †f±i 



P ga¨eZx© †KvY | 

 = 180
0
 n‡j,  = 180

0
 n‡e hLb-  [RU. 11-12] 

 A. 


P > 


Q    B.  


Q > 


P  C. 


Q = 


P     D. ‡KvbwUB bq 

  S B 
 

Why  jwä, R = Q P  Q > P  

 
P Q 

R 

 
29.  †KvbwU †¯‥jvi ivwk?   [RU. 09-10] 

 A. IRb       B. Z¡ib   

 C. Zwor wefe      D. Zwor cÖvej¨  

 

Ans C  

30.  †f±i ivwk‡K †f±i ivwk Øviv ¸Y Ki‡j ¸Ydj nq-  [RU. 09-10]  

 A. †¯‥jvi   B. †f±i 

      C. KL‡bv †¯‥jvi, KL‡bv †f±i D. aªæeK  

 

Ans C  

 
 

SSEELLFF  TTEESSTT 
(wb‡¤œv³ cÖkœ¸‡jv e„Ë () fivU K‡i cÖ¯‘wZ hvPvB K‡i bvI) 

 

01. 

A = 2a


i + a


j  a


k ; 


B = a


i  2


j + 


k ; 


A  


B n‡j, a = ? 

 2,3  1,3  0, 
3

2
 3, 2 

02. ‡Kvb KYvi Ae ’̄vb †f±i 

r  = [3ms

1
 t + 4.2m]


i  + [5.3ms

1
]

j n‡j 

†eM 

v KZ ? 

  (3tms
-1

) 

j  (3ms

-1
)

i  (5.3ms

-1
) 

i  None 

03. ci¯úi mg‡Kv‡Y Pjgvb ỳÕwU e¯‘ cÖwZ †m‡K‡Û 6m I 8m †e‡M Pj‡Z 

_vK‡j GKwUi mv‡c‡ÿ AciwUi †eM KZ ? 

 10ms
1

  8ms
1 

 6ms
1

  12ms
1

 

04. GKwU †b․Kvi †eM †¯ªv‡Zi AbyK‚‡j 12 ms
1

 Ges †¯ªv‡Zi cÖwZK‚j 4 

ms
1

| †b․KvwU hw` † ª̄v‡Zi mv‡_ 30 †Kv‡Y hvÎv ïiæ K‡i Z‡e 16m cȪ ’ 

wewkó b`x cvi n‡Z †b․KvwUi KZ mgq jvM‡e? 

 1.33s  2s 

 2.30s  4s  

05. |a


 × b


| + |a


 . b


| = 144; |a


| = 3 n‡j |b


| = ?   
 16  8 

 3  4  

06. XZ Z‡j GKwU we›`yi Ae ’̄vb †f±i †KvbwU? 

kzjyr ˆˆ 


   

r = x



i  + y


j  

  kzixr ˆˆ 


   kzjyixr ˆˆˆ 


  

07. `yBwU e‡ji jwä 40 N. ej ỳwUi g‡a¨ †QvU ejwUi gvb 30 N Ges GwUi 

jwä †QvU e‡ji j¤̂ eivie wµqv K‡i| eo ejwUi gvb KZ?  

40N         45N         50N       60N 

08. 5N Ges 10N gv‡bi ỳwU ej GKwU KYvi Dci Av‡ivwcZ n‡j, wb‡¤œi †Kvb 

ejwU KYvwUi Dci jwä ej n‡Z cv‡i bv?  

5N    10N       15N  20N  

09. †f±i kjiA ˆ5ˆ4ˆ2 


 Ges kjiB ˆ3ˆ2ˆ 


 †`Iqv Av‡Q| 

Zvn‡j BA


  †ei Ki-   

3  6  7  9 

10. ` yÕwU mggv‡bi †f±i GKwU we› ỳ‡Z wµqvkxj| Zviv ci¯úi 240 †Kv‡Y 

wµqv K‡i| Dnv‡`i jwäi w`K-  

180   90    120     240   

11.  `yBwU †f±i j3i3A ˆˆ 


Ges k5i5B ˆˆ 


Gi ga¨eZx© †KvY KZ? 

60  30  45   90  

12. `ywU mggv‡bi †f±i GKwU we›`y‡Z wµqvkxj| G‡`i jwäi gvb †h †Kvb 

GKwU †f±‡ii gv‡bi mgvb| †f±iØ‡qi ga¨eZ©x †KvY KZ?   

180

        0

           
 120


        90


C 

13. hẁ  †f±i  ˆ3ˆ3î3 kjA 


Ges k̂3-ĵî2 B


 nq Zvn‡j A


 I B


 

Gi ga¨eZx© †KvY wbY©q Ki?   

45

        0


        30


        90


  

14. xy Z‡ji mgvšÍivj Ges 2i


 – 2j


 + 6k


 Gi mv‡_ mg‡Kv‡Y Aew¯’Z GKK 

†f±i †KvbwU?   

 
i


 + j


2
   

k


2
   

i


 + j


44
   

i


 + j


2 2
 

15. m-Gi gvb KZ n‡j k̂3ĵ2î5   Ges k̂9ĵmî15   †f±iØq ci¯úi 

mgvšÍivj n‡e?   

  2 4  6  8  

16.  hw` kjiA ˆ5ˆ3ˆ2 


 Ges kjimB ˆ10ˆ2ˆ 


 Z‡e m Gi gvb 

KZ n‡j †f±iØq ci¯ú‡ii Dci j¤^ n‡e?  

12         20       

    22        120 
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17. ej k̂ĵî2F̂  cÖ‡qvM K‡i e ‘̄i miY k̂5ĵ2î3r̂   n‡j, K…Z 

Kv‡Ri cwigvY KZ GKK?   

9    15 

  17   8  

18. hw` P = i


 – j


 + k


 Ges Q = i


 + j


 – k


 GKwU mvgvšÍwi‡Ki ỳBwU mwbœwnZ 

evû wb‡ ©̀k K‡i, Zvn‡j Dchy³ GK‡K mvgvšÍwi‡Ki †¶Îdj wbY©q Ki|  

22            2        

  1                2 

19.  hw` ,îA 


kjB ˆˆ 


 I kjiC ˆˆˆ 


 nq, Z‡e ?).( CBA


  

0  1  2  -1  

20. †Kvb †f±i ivwki Kvj© (Curl) k~b¨ n‡j †f±iwU †Kgb n‡e?  

N~Y©bkxj I AmsiÿYkxj  N~Y©bkxj I msiÿYkxj 

  AN~Y©bkxj I msiÿYkxj  AN~Y©bkxj I AmsiÿYkxj
 

 

AAnnsswweerr  AAnnaallyyssiiss 

  

cÖkœ DËi e¨vL¨v 

01 C 


A = 2a


i + a


j  a


k ; 


B = a


i  2


j  


k   


A  


B n‡j 


A . 


B = 0 n‡e| 

Now, 

A . 


B = 2a

2
  2a  a = 0  

 a (2a  3 ) = 0  a = 0, 
3

2
 

02 B 
Given, 


r  = [3t ms

1
 + 4.2m]


i  + [5.3m]


j 

 

V = 

d

dt
 ( )

r  = [3ms
1

]

i 

03 A 

 VA = 8ms1 

VB = 6ms1 

90 

VB 

 

Now, 

VAB = 


VA + ( ) 


VB   

 | |
VAB  = 8

2
 + 6

2
 = 10ms

1
 

04 D 

u + v = 12ms
1

, u  v = 4ms
1

  

 u = 8ms
1

 t = 
s

u sin
 = 

16

8 sin30
 = 4s    

05 D 

a
2
b

2
 cos

2
  + a

2
b

2
 sin

2
  = 144  a

2
b

2
 = 144   

 b = 
144

a
2  = 

144

9
 = 16 = 4 

06 C 


r = y



j  + z


k YZ mgZj; 

r = x



i  + y


j   XY mgZj ;  


r = x



i + z


k  ZX mgZj; 

r = x



i + y


j + z


k  XYZ mgZj| 

07 C 

 

O 
A 

C 
B 

Q 

R 

P 

 
1g ej P=?; 2q ej Q=30N; jwä, R = 40N 

2q ej jwäi mv‡_ mg‡Kv‡Y AvbZ|  

e„nËgej,    22
3040 P ev, P=50N 

cÖkœ DËi e¨vL¨v 

08 D 

ejØ‡qi m‡e©v”P gvb, Rmax= P +Q= 15 N;  

Rmin = PQ = 5N  

20N ejwU KYvwUi Dci jwä ej n‡Z cv‡i bv|  

09 C 

kjiA ˆ5ˆ4ˆ2 


Ges kjiB ˆ3ˆ2ˆ 


 

kjiBA ˆ2ˆ6ˆ3 


 

     222
263  BA


 

4369  49 = 7 

10 C 120
2

240

2



 ; P = Q n‡j  = 



2
 

11 A 


A  = 3


i   3


j   |


A | = 3

2
 + (3)

2
 = 18   


B  = 5


i  + 5


k  |


B | = 5

2
 + 5

2
  =  50  

cos = 


A .


B

|

A | |


B |

= 
(3

i   3


j ). (5


i  + 5


k)

 18. 50
 = 

15

3 2  5 2
 = 

1

2
 ;   

  = 60 

12 C 
`yBwU †f±i mgvb n‡j Ges jwäi gvb †h †Kvb GKwU †f±‡ii mgvb 

n‡j A_©vr P = Q = R n‡j  = 120
0
 

13 D 

 ˆ3ˆ3î3 kjA 


Ges k̂3-ĵî2 B


 

 A


. B


 = 3  2 + 3  1– 3  3 = 0  

 = 90
0
   

14 A 

awi, †f±iwU (ai


 + bj


) 

GLb, 2a – 2b = 0  a = b  

  
a(i



 + j


)

2a
 =  

i


 + j


2
 

15 C 

kji ˆ3ˆ2ˆ5  Ges kjmi ˆ9ˆˆ15   

†f±iØq ci¯úi mgvšÍivj|  

m

2

15

5
  ev, m = 6 

16 C 

kjiA ˆ5ˆ3ˆ2 


 Ges kjimB ˆ10ˆ2ˆ 


 

†f±i Øq ci®úi j¤̂| ZvB Zv‡̀ i WU ‡̧bi gvb k~b¨|   

 2m + 6 – 50 = 0, ev, 2m = 44,  

 m = 22 

17 A 
kjiF ˆˆˆ2 


, kjir ˆ5ˆ2ˆ3 


 

KvR rFw


. = (2)(3) + (–1)(2) + (–1)(–5) = 6 – 2 + 5 = 9 

18 A 

P = i – j + k Ges Q = i + j - k 

111

111





kji

QP
= i(1–1)–j(–1–1)+k(1+1) = 2j+2k 

2222 22  QP
 

mvgvšÍwi‡Ki ‡¶Îdj 22  

19 A 
,îA 


kjB ˆˆ 


, kjiC ˆˆˆ 


 

= 1(1 – 1) = 0 

20 C Kvj© k~b¨ n‡j †f±iwU msiÿYkxj I AN~Y©bkxj n‡e| 
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04 

Aa¨vq 

c
Ö_
g
 c

Î
 

 

 

wbDUwbqvb ejwe`¨v 

NEWTONIAN MECHANICS 

  

 
  

QQUUIICCKK  RREEVVIISSIIOONN  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
  wbw`©ó A‡ÿi Pviw`‡K N~bv©qgvb e¯‧‡Z Z¡iY m„wó‡Z cÖhy³ Ø‡›`i åvgK ‡K e‡j  UK© 

  N~b©vqgvb Kbvi e¨vmva© †f±i Ges Kbvi Dci cÖhy³ e‡ji †f±i ¸bdj‡K e‡j  ‡K․wbK UK©       

 Pjgvb MwZ‡Z •iwLK Z¡i‡bi mv‡_ †hgb ej mswkøó, N~Y©b MwZ‡Z †K․wbK Z¡i‡bi mv‡_ †Zgwb mswkøó ivwk nj  ‡K․wbK ej/ UK©  

  GKwU Nwoi wgwb‡Ui KvUvi cÖvšÍ Ges ga¨  ̄‡ji †K․wbK †eM → ga¨¯ ‡j †ekx|  

 jwä ej = cÖhy³ ej – evav ej (jwä ej  Z¡iY m„wóKvix ej, cÖhy³ ej  MwZi w`‡K ej, evav ej  MwZi wecixZ w`‡K ej) 

 G †¶‡Î UK© k~b¨ n‡e Ges e ‧̄wU Nyi‡e bv   ‡K›`ªgyLx e‡ji gvb cÖhy³ e‡ji gv‡bi mgvb Ges wecixZgyLx 

  RoZvi ‡gv‡g›U n«vm Kivi Rb¨B †`․‡o Pjvi mgq nvZ ¸wU‡q ivLv nq   Ø‡›`i ỳwU e‡ji ga¨eZx© j¤^ ~̀iZ¡‡K evû e‡j| 

 GKwU wjd‡Ui †g‡S‡Z ivLv GKwU IRb gvcvi h‡š¿i Dci GKRb 50kg fi wewkó gvbyl `vwo‡q Av‡Q| wjdwU w  ̄i Ae  ̄v †_‡K 2m/s
2
 Z¡i‡b 1 †m‡KÛ a‡i Dc‡ii w`‡K I‡V, 

Zvi ci mg ª̀æwZ‡Z DV‡Z _v‡K| wjdwU Pjvi ci †_‡K IRb gvcvi h‡š¿ KZ fi †`L‡e? (a‡i bvI ga¨Kl©b RwbZ Z¡ib 10m/s
2
)  → Always 50 kg 

 gvÎv mgxKiY:  

ivwk GKK gvÎv mgxKiY ivwk GKK gvÎv mgxKiY 

ej N [MLT
-2

] NvZ ej N [MLT
-2

] 

fi‡eM kgms
-1

 [MLT
-1

] e‡ji NvZ Ns [MLT
-1

] 

Ø›Ø ev Kvcj/UK©/ 

Ø‡›Øi åvgK/ 

e‡ji åvgK 

N – m [ML
2
T

-2
 ] 

RoZvi åvgK kgm
2
 [ML

2
] 

‡K․wYK †eM rad s
–1

 [T
–1

] 

‡K․wYK Z¡iY rad s
–2

 [T
–2

] 

‡K․wYK fi‡eM kgm
2
s

-1
 [ML

2
T

-1
]    

 
 

 RoZv: GKwU e ‧̄ †hgb Av‡Q wVK †Zgb _vK‡Z PvIqvi †h ag© Zv‡K RoZv e‡j| RoZv 2 cÖKvi-  

 wbDU‡bi MwZm~Î : 1687 mv‡j wbDUb Zvi MÖš  Òwd‡jv‡mvwdqv b¨vPvivwjm wcÖwÝwcqv g¨v_g¨vwUKvÓ †Z e ‧̄i fi, MwZ I e‡ji g‡a¨ m¤úK©  ̄vcb K‡i wZbwU m~Î 

cÖ̀ vb K‡ib| GB m~Î¸wjB wbDU‡bi MwZ m~Î bv‡g cwiwPZ| 

 1g m~Î: evwn¨K ej cÖ‡qv‡M e ‧̄i Ae¯ vb cwieZ©b bv NUv‡j w¯ i e ‧̄ wPiKvj w¯ i _vK‡e Ges MwZkxj e ‧̄ mg‡e‡M mijc‡_ Pj‡Z _vK‡e| 

 2q m~Î: e ‧̄i fi‡e‡Mi cwieZ©‡bi nvi e¯‧i Dci cÖhy³ e‡ji mgvbycvwZK Ges ej †h w`‡K wµqv K‡i e¯‧i fi‡e‡Mi cwieZ©bI †m w`‡K N‡U| 

 3q m~Î: cÖ‡Z¨K wµqviB mgvb I wecixZ cÖwZwµqv Av‡Q| 

 m~‡Îi cÖ‡qvM: 

m~Î cÖ‡qvM 

fi‡e‡Mi msiÿY m~Î  Kvgvb †_‡K †Mvjv †Quvov  Av‡ivnxi †b․Kv †_‡K jvd †`Iqv    i‡K‡Ui MwZ     A¨v_‡j‡Ui js R¨v¤ú †`Iqv 

wbDU‡bi MwZi wØZxq m~Î  wbDU‡bi MwZi cÖ_g m~Î cÖwZcv`b Kiv hvq  F= ma cÖwZcv`b Kiv hvq 

wbDU‡bi MwZi Z…Zxq m~Î  i‡K‡Ui DÇqb   †Nvovi Mvwo Uvbv    †b․Kv Pvjv‡bv  e› ỳ‡Ki ¸wj 

 †Uwe‡ji Dci eB   cv‡q nuvUv             cvwLi AvKv‡k Do 

 fi‡e‡Mi msiÿY m~Î:  

 msÁv: e ‧̄i fi I †e‡Mi mgš̂‡q e¯‧‡Z †h a‡g©i D™¢e nq Zv‡K e¯‧i fi‡eM e‡j| e ‧̄i fi I †e‡Mi ¸Ydj Øviv fi‡eM cwigvc Kiv nq| MwZ RoZv 

fi‡e‡Mi mgvbycvwZK| Bnv GKwU †f±i ivwk|  

  •iwLK fi‡eM msiÿ‡Yi „̀óvšÍ: †RU BwÄb, K¨viv‡gi ¸wU, gm„Y Z‡j gv‡e©‡ji msNl©, i‡K‡Ui MwZ, e›`y‡Ki cðvr MwZ, †b․Kv †_‡K jvd †`Iqv| 

 Pvi cÖKvi †g․wjK e‡ji Zzjbv: 

welq gnvKl© ej `~e©j wbDwK¬q ej Zwor Pz¤^Kxq ej mej wbDwK¬q ej 

KYvi wewbgq MÖvwfUb Intermediate vector bosons ‡dvUb (n) ‡gmb 

ag© AvKl©Y agx© weKl©Y agx© AvKl©Y agx© I weKl©Y agx© AvKl©Y agx© 

cvjøv Amxg G e‡ji gvb 

KLbI ïY¨ nq bv 

10
-16

m Gi Kg | Z‡e  10
-15

 Gi 

†ekx ~̀i‡Z¡ G ej Abyf~Z nq bv 

Amxg 10
-15

m Z‡e 

10
-14

m `~i‡Z¡ G ej D‡cÿbxq 

Av‡cwÿK mejZv 1 10
30

 10
39

 (kv.Zcb); 10
40

( Zdv¾j) 10
41

 (kv.Zcb); 10
42

( Zdv¾j) 

D`vniY B‡jKUªb I †cÖvU‡bi 

ga¨Kvi ej 

wbDwK¬q weUv fv½b I †ZRw¯…qZv 

fv½vi  Rb¨ `vqx 

w  ̄wZ  ̄vcK ej, Nl©b ej, w¯úªs Gi ga¨Kvi 

ej, ivmvqwbK wewµqv, AvYweK MVb| 

†cÖvUb I wbDUªb‡K Ave× K‡i 

wbDwK¬qvm •Zix| 

 cÖ‡dmi Avãym mvjvg, IqvBb evM© I Møv‡mv wZbRb M‡elYv K‡i `ye©j wbDwK¬q ej I Zwor Pz¤^Kxq e‡ji g‡a¨ m¤úK©  ̄vcb K‡i‡Qb, hv mvjvg I 

IqvBbevM© ZË¡ bv‡g cwiwPZ| 
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 ¯úk© ej I A¯úk© e‡ji cv_©K¨: 

¯úk© ej A¯úk© ej 

†h ej m„wói Rb¨ `ywU e ‧̄i cÖZ¨ÿ ms¯úk© cÖ‡qvRb Zv‡K ¯úk© ej e‡j †h ej m„wói Rb¨ `ywU e ‧̄i ms¯úk© cÖ‡qvRb nq bv Zv‡K A¯úk© ej e‡j 

D`vniY:  Nl©Y ej    Uvbv ej    msN‡l©i d‡j m„ó ej    mv› ª̀ ej D`vniY: gnvKl© ej 

 mgvb f‡ii ỳBwU e¯‧i g‡a¨ msNl© n‡j GKwU e ‧̄ AciwUi †eM cÖvß n‡e A_©vr e ‧̄Øq †eM wewbgq K‡i|  

 i‡K‡Ui MwZ: 

  i‡K‡U R¡vjvbx wn‡m‡e Zij nvB‡Wªv‡Rb _v‡K 

  i‡K‡U `n‡bi Rb¨ _v‡K Zij Aw·‡Rb 

  i‡K‡Ui Z¡iY: a = 
F

M
 = 

1

M
 




m

t
.V 

 wbDU‡bi cÖ_g m~Î †_‡K e ‧̄i RoZv m¤ú‡K© Rvbv hvq| 

 ‡K›`ªgyLx ej Øviv K…Z KvR k~b¨| 

 wPivqZ ejwe`¨vi g‡Z  ̄vb, Kvj, fi G¸‡jv aªæeK| 

 ‡K›`ªweg~wL e‡ji Kvi‡b gvLb‡K ỳa ‡_‡K c„_K Kiv hvq|  

 ‡K․wYK Z¡i‡Yi GKK rad/s
2
|  

 gnvKl© ej me©v‡cÿv ~̀e©j ej| mej wbDwK¬q ej me©v‡cÿv kw³kvjx ej| 

gnvKl© ej  ỳe©j wbDwK¬q ej  Zwor Pz¤^Kxq ej  mej wbDwK¬q ej| 

 dzUej †Ljvq wbDU‡bi MwZ m~Î cÖ‡hvR¨| 

 e‡ji NvZ = fi‡e‡Mi cwieZ©b| 

 wbDwK¬qv‡mi g‡a¨ †gmb KYvi cvi¯úwiK wewbg‡qi Øviv mej wbDwK¬q e‡ji 

DrcwË nq| 

 Puv‡`i •iwLK †eM 1.55 kms
–1

 

 GKwU Nwoi wgwb‡Ui K¤úv¼ (Hz) 2.78 10
–4

Hz 

 †Kvb A‡¶i Pviw`‡K GKwU e ‧̄i RoZvi åvgK wbf©i K‡i  e¯‧i fi 

web¨v‡mi Dci|  

 f‚wgi m‡½  †Kv‡Y AvbZ †Kvb Zj n‡Z GKwU e¯‧ co‡Z _vK‡j e¯‧i 

Z¡i‡Yi gvb KZ?  g sin| 

 msiÿbkxj e‡ji D`vniY: Zwor ej, †P․¤̂K ej, AwfKl© ej, w¯úªs ej| 

 Amsiÿbkxj e‡ji D`vniY: mv› ª̀ ej, Nl©Y ej| 

 NvZ ej: Lye Aí mg‡qi Rb¨ Lye †ekx gv‡bi ej wµqvkxj n‡j Zv‡K NvZ 

ej e‡j| D`vniY: e¨vU w`‡q wµ‡KU e‡j AvNvZ, †Uª‡b †Uª‡b msNl©, Kvgvb 

n‡Z †Mvjv †Qvov, †evgv we‡ùviY cÖf„wZ| 

 el©vKv‡j PjšÍ Mvwoi PvKv n‡Z Kv`v wQU‡K c‡o KviY †Kvb †K›`ªgyLx  

ej †bB|  

 e‡ji wµqv †iLv hw` N~Y©b A‡¶i mgvšÍivj nq, Zvn‡j N~Y©b A‡¶i j¤^ w`‡K 

Aew¯ Z Zj eivei Gi Dcvsk k~b¨ n‡e| 

 GKwU Mvwo w  ̄i Ae  ̄v n‡Z Z¡iYkxj n‡j mg‡qi wecix‡Z fi‡e‡Mi †jLwPÎ 

n‡e 

 

t 

Y 

X 

m
u
 

 

 nvZNwoi KuvUvi †K․wYK †eM NÈvi KvUvi Rb¨ 


720
 rad min

1
 ev 



21600
 rad 

s
1

, wgwb‡Ui KvUvi Rb¨  


180
 rad s

1
 , †m‡K‡Ûi KvUvi Rb¨ 



30
 rad s

1
| 

 †K›`ªgywL ej Øviv K…Z KvR k~b¨ n‡e| e¨vw¼s †KvY wbf©i K‡i e ‧̄i †e‡Mi 

Ici Ges iv¯Ívi euv‡Ki e¨vmv‡a©i Dci| 

 1 rps = 2 rad, Fc = 
mu

2

r
 n‡j †K› ª̀gywL e‡ji ivwkgvjv| †m‡K‡Ûi KvUvi 

†K․wYK †eM >  wgwb‡Ui KvUvi †K․wYK †eM >  N›Uvi KvUvi †K․wYK †eM| 

 †Kv‡bv e¯‧i RoZvi åvgK wbf©i K‡i fi I N~Y©b A‡ÿi Ae¯ v‡bi Ici| 

U‡K©i GKK N-m gvÎv [ML
2
T
2

] 

 mgvb f‡ii ỳwU e¯‧i g‡a¨ w¯ wZ¯ vcK msNl© n‡j Ges 1g e¯‧i Avw`‡eM u1, 

†kl †eM v1 Ges 2q e ‧̄i Avw`‡eM u2 Ges †kl‡eM v2 n‡j u1 = v2 

cÖ‡hvR¨|  

 GKK f‡ii e ‧̄i Dci GKK Z¡iY m„wó Ki‡j GKK e‡ji m„wó nq| †K․wYK 

fi‡e‡Mi GKK kgm
2
s
1

. 

 mg‡K․wYK †e‡M N~Y©biZ †Kv‡bv e¯‧i N~Y©b e¨vmva© wØ¸Y n‡j UK© 4 ¸Y n‡e| 

†K․wYK fi‡e‡Mi gvÎv = [ML
2
T
1

] 

 †i․wLK †eM I †K․wYK †e‡Mi ga¨eZ©x †KvY 90| GKwU cvLv cÖwZ wgwb‡U 

60 evi Nyi‡j cvLvwUi †K․wYK †eM n‡e 2 rad/s. Nwoi wgwb‡Ui KvUvi 

K¤úv¼ 2.78  10
4

 Hz. 

 †b․Kvq ¸Y Uvbvi mgq †b․Kvi nvj Øviv cÖhy³ e‡ji Djø¤^ Dcvsk cÖkwgZ 

nq| 

 e¨vw¼s n‡jv iv Í̄vi euv‡K †K› ª̀gywL ej †hvMv‡bi Rb¨ Xvj| wµqv I cÖwZwµqvi 

ga¨eZ©x †KvY 180| 

 ‘r’ e¨mv‡a©i e„ËvKvi c‡_ GKevi Ny‡i Avm‡j miY n‡e 2r| †K․wYK Z¡i‡Yi 

gvÎv [T
2

]. 

 e‡ji NvZ fi‡e‡Mi cwieZ©‡bi mgvb| Avi NvZej n‡jv Lye Aí mg‡qi 

Rb¨ Lye eo gv‡bi cÖhy³ ej| 

 wµqv I cÖwZwµqv ej (i) `ywU wfbœ e¯‧i Dci wµqv K‡i (ii) G‡`i †hvMdj 

k~b¨ nq| 

 AveZ©b N~Y©b MwZi Rb¨ (i) KvR = UK©  †K․wYK †eM, (ii) ÿgZv = UK©  

†K․wYK †eM| 

 `„p e ‧̄i RoZvi åvgK wbf©i K‡i (i) N~Y©b A‡ÿi Ae¯ v‡bi Ici (ii) `„p 

e¯‧i AvK…wZB Dci (iii) N~Y©b A‡ÿi Pviw`‡K „̀p e¯‧i f‡ii Dci| ej  

wµqvKvj = NvZ ej| 

 1g e¯‧i fi 2q e ‧̄i f‡ii Zzjbvq A‡bK †ewk n‡j msN‡l©i ci 1g e¯‧wU 

GKB †e‡M Pj‡Z _vK‡e| 

 RoZvi åvgK I N~Y©b MwZkw³i g‡a¨ m¤úK© n‡jv E = 
1

2
 I

2
| mg‡K․wYK 

†eM N~Y©vqgvb e ‧̄i MwZkw³ RoZvi åvg‡Ki AbycvZ †K․wYK †e‡Mi e‡M©i 

mgvbycvwZK GKK †K․wYK †e‡M N~Y©biZ e¯‧i MwZZ RoZvi åvgK MwZkw³i 

wØ¸Y| 

 fi‡eM 100% e„w× Ki‡j MwZkw³i cwieZ©b n‡e 300%| 

 GKK mg‡K․wYK †e‡M AveZ©biZ †Kv‡bv „̀pe ‧̄i RoZvi åvgK 

msL¨vMZfv‡e Gi MwZkw³i wØ¸Y| 

 w¯ wZ¯ vcK msN‡l©i †ÿ‡Î msiwÿZ _v‡K MwZkw³ Ges fi‡eM| 

Aw¯ wZ¯ vcK msN‡l©i †ÿ‡Î †gvU MwZkw³ msiwÿZ nq bv e„ËvKvi c‡_ 

†K‡›`ªi mv‡c‡ÿ MwZkxj n‡j 

r  I 


p Gi ga¨eZ©x †KvY 90 nq| e¨vw¼s 

†KvY wbf©i K‡i e¯‧i †e‡Mi Ici Ges iv Í̄vi euv‡Ki e¨vmv‡a©i Dci| 

 M f‡ii Ges R e¨vmv‡a©i GKwU PvKwZ Zvi mv‡_ j¤^ eivei A‡ÿi mv‡c‡ÿ 

RoZvi åvgK 
MR

2

2
| †Kv‡bv e ‧̄i RoZvi åvgK wbf©i K‡i fi I N~Y©b 

A‡ÿi Dci| Wvj fv½v‡bvi hvZvK‡j wKbvivi KYvi ‣iwLK †eM †ewk Ges 

cÖwZwU KYvi †K․wYK fi‡eM mgvb| 

 RoZvi åvgK m¤úwK©Z Dccv`¨ 2wU|  

 i. mgvšÍivj Aÿ Dccv`¨|  

 ii. j¤^ Aÿ Dccv`¨| 
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FFOORRMMUULLAA  AANNAALLYYSSIISS  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 

ej msµvšÍ 

 F = ma                      

  mg  euvav = ma  [euvav †`Iqv _vK‡j GB m~Î] 

 a = 
dv

dt
 = 

v  u

t
 = 

v
2
  u

2

2s
 = 

v
2

2s
 [hLb u = 0] = 

2s

t
2   [hLb u = 0] = 

s2  s1

t2  t1

 

wjd‡Ui Z¡i‡Yi 

ZviZg¨ msµvšÍ 

 jwä Z¡iY, g = g + a 

 a  Z¡i‡b wjdU Dc‡i DVv‡j, F = m(g+ a);   

 a g›`‡b Dc‡i DV‡j, F = m(g  a) 

 Lvov Dc‡ii w`‡K mg‡e‡M DVv‡j, F = mg 

 Dc‡i DVv‡Z cÖ‡qvRbxq mgq, 
ag

h2
T


              

 jwä Z¡iY, g = g – a 

 a Z¡i‡b wjdU wb‡P bvgv‡j, F = m(g – a) 

 a g›`‡b wb‡P bvg‡j, F = (g + a) 

  Dci n‡Z bvg‡Z cÖ‡qvRbxq mgq 
ag

h2
T


  

NvZ ej I e‡ji 

NvZ msµvšÍ 

 NvZ ej = ma
t

uv
m

t

mumv
F 







 



  = fi‡e‡Mi cwieZ©‡bi nvi 

 e‡ji NvZ, mumvtFJ ~.  = P = fi‡e‡Mi cwieZ©b 

 ‡eMØq wecixZ gyLx n‡j e‡ji NvZ J = m (v + u)    ‡eMØq GKB w`‡K n‡j e‡ji NvZ J = m(v  u) 

Nl©Y msµvšÍ 

 w¯ wZ Nl©Y ¸YvsK, s=
Fs

R
 Ges R=mg,s = 

f(s)(max)

FN
     k=

f(k)

FN
 , k=

Fk

R
 ,k=

Fk

mg
  

 MZxq Nl©Y ¸bvsK, k=
R

Fk =
mg

ma
= 

a

g
  wbðj †KvY, f = tan

1
(s) 

i‡KU msµvšÍ 

 i‡K‡Ui Dci cÖhy³ Z¡iY ar = 
vr

m
 , 

dm

dt
    

 jwä Z¡iY, a = 
vr

m
 
dm

dt
  g 

 i‡K‡Ui EaŸ©gyLx av°v Fr = vr 
dm

dt
  

 wb‡ÿ‡ci mgq i‡K‡Ui Dci cÖhy³ jwä ej = m 
dv

dt
 = vr 

dm

dt
  mg 

 R¡vjvwb †kl nIqvi g~ny‡Z© m„ó jwä ej = vr 
dm

dt
  mg  

 i‡K‡Ui †eM, v = v0 + vr ln 
m0

m
  gt  t = 

R¡vjvwbi †gvU fi

 cÖwZ †m‡K‡Û e¨veüZ R¡vjvwb
    

fi‡e‡Mi msi¶Y 

m~Î msµvšÍ 

 m1 f‡ii GKwU e ‧̄ u1 †e‡M Pj‡Q| Gi fi cwieZ©b n‡q m2 n‡j, hw` bZzb †eM u2 nq Z‡e, m1u1 = m2u2 

 m f‡ii e ‧̄ av°vi ci m1, m2, m3 f‡ii wZbwU UzKivq cwiYZ n‡q, u1, u2, u3 f‡ii wZbwU UzKivq cwiYZ n‡q u1, u2, u3 †e‡M Pj‡j 

G‡`i cÖ‡Z¨‡Ki fi‡eM mgvb n‡e| A_©vr m1u1 = m2u2 = m3u3  

 m1 I m2 f‡ii ỳwU e¯‧ h_vµ‡g u1 I u2 †e‡M GKB w`‡K MwZkxj n‡j wgwjZ e¯‧i †eM, v = 
m1u1 + m2u2

m1 + m2
 

 m1 I m2 f‡ii ỳwU e ‧̄ h_vµ‡g u1 I u2 †e‡M wecixZ w`‡K Pj‡Q| e¯‧Øq wgwjZ nIqvi ci †eM,v=
m1u1  m2u2

m1 + m2
 

 m1 f‡ii GKwU e ‧̄ u1 †e‡M m2 f‡ii GKwU w  ̄i  e¯‧‡K av°v w`‡j, av°vi ci wgwjZ e ‧̄Ø‡qi †eM v=
m1u1

m1 + m2
     

 

 MV = mv (ivB‡dj – ey‡jU, †b․Kv-gvwS-†fjv-gvwS, ‡Kiv‡gi ÷ªvBK-†Kiv‡gi ¸wU) m = †QvU e ‧̄i fi,v =†QvU e ‧̄ †eM| 

 e›`y‡Ki cðvr †e‡Mi Rb¨, 

M

mv
V   [g‡b ivL‡e]: hw` cðvr †eM bv e‡j e› ỳ‡Ki †eM V =  

mv

M
  

†K›`ªgyLx ej I 

†K›`ªgyLx Z¡iY 

msµvšÍ 

 

 †K›`ªgyLx ej, F = 
 

mv
2

r
 = m

2
r = m

2

2

T

r4
= T e„‡Ëi †K‡› ª̀i mv‡_ GK ‡j‡f‡j Uvb 

 †K›`ªgyLx Z¡iY, a = 
v

2

r
 = 

2
r =

2

2

T

r4
 

 AvbZ n‡j gv‡e©j †MvjK Mwo‡q co‡j †gvU kw³, E =
7

10
 mv

2

 

 





mg 

T 

mg cos

TH = 
mv

2

r
 – mg  

 

 

TL = 
mv

2

r
 + mg 

 

TM = 
mv

2

r
  

 



A

B
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RoZvi åvgK 

msµvšÍ 

 miæ I mylg ̀ ‡Ûi ga ẅe›̀ y ẁ ‡q I Zvi •̀ ‡N©¨i Awfj¤̂fv‡e AwZµvšÍ A‡¶i mv‡c‡¶ N~Y©vqgvb H ̀ ‡Ûi RoZvi åvgK, I = 
m

12
 l

2
   

 miæ I mylg `‡Ûi GK cÖvšÍ w`‡q I Zvi •`‡N©¨i j¤̂fv‡e AwZµvšÍ A‡¶i mv‡c‡¶ Zvi RoZvi åvgK, I = 
1

3
 ml

2
  

 wbR A‡¶i PZzw`©‡K N~Y©vqgvb GKwU wb‡iU †Pv‡Oi wmwjÛv‡ii RoZvi åvgK, I = 
1

2
mr

2
 

 fvi‡K› ª̀Mvgx I cÖ‡¯ i mgvšÍivj A¶ mv‡c‡¶ AvqZvKvi cv‡Zi RoZvi åvgK, I = 
ml

2

12
  

 fvi‡K› ª̀Mvgx I Z‡ji j¤̂ eivei A¶ mv‡c‡¶ AvqZvKvi cv‡Zi RoZvi åvgK, I = 
12

m
(l

2
 + b

2
)  

 wb‡iU †MvjK ev c„w_exi †¶‡Î RoZvi åvgK, I = 
5

2
mr

2
 

 K PµMwZi e¨vmva© n‡j RoZvi åvgK, I = mK
2
 

 

†K․wYK †eM, •iwLK 

†eM Gi m¤úK© I 

†K․wYK MwZkw³ 

msµvšÍ 

  Ek= 
1

2
 I

2
 = 

L
2

2I
,       = 

2N

t
 = 

2

T
     L = I = mr

2 
= mvr = rp        

  


L = 

r   



P = rp sin     v = .r    s = r              a = r 

  evjwZ n‡Z cvwb co‡e bv, v = gr    = 
g

r
     


  = 


r  × 



F       = I    n `‡Ûi •`N ©̈ KZ n‡j,  = 
3g

L
 

 
  

VV..VV..II  MMAATTHH  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 MEx 01 

  
30kg f‡ii GKwU e ‘̄i Dci KZ ej cÖ‡qvM Ki‡j 1 wgwb‡U Gi 

†eM 36kmh
1

 e„w× cv‡e| 

  Solve  †eM e„w× = vu = 36km/h =
110

6.3

36  ms  

 
t

uv
mF

)( 
  = N5

60

10
30   

 MEx 02 
 
 10kg f‡ii GKwU e ‘̄i Dci 2F gv‡bi ej  cÖ‡qvM Kivi d‡j 

e¯‘wUi Z¡iY nq 60 m/s
2
| M f‡ii GKwU e ‘̄i Dci 5F gv‡bi ej 

cÖ‡qvM Kivi d‡j hw` e ‘̄wUi Z¡iY 50m/s
2
 nq, Z‡e fi M KZ?  

  Solve  Avgiv Rvwb, ej = fi  Z¡iY   2F = 10  60    

  F = 300N Avevi, 5F = M  50   M  50 

    M = 30 kg  

 MEx 03 
 

 5 †KwR f‡ii GKwU ej †mvRv wb‡Pi w`‡K co‡Q| evZv‡mi euvav 4 

wbDUb n‡j H ejwUi Z¡iY KZ? 

  Solve  mg  Fk = ma    

  a = 
5  9.8  4

5
 = 9 ms

2
  

 MEx 04 
  

GKwU wjdU 2m/s
2
 Z¡i‡Y wb‡P bvg‡Q| wjd‡Ui †g‡Si 1m Dci 

†_‡K GKwU ej‡K w ’̄i Ae ’̄v †_‡K Qvov nj| g = 10m/s
2
 aiv n‡j 

wjd‡Ui †g‡S ¯úk© Ki‡Z ejwUi mgq jvM‡e-  

  Solve 
 ag

h
t




2
 

210

12






8

2


2

1
  = 0.5 sec. 

 MEx 05 
  

Avbyf~wgK w`‡K MwZkxj 2kg f‡ii GKwU †j․n †MvjK 5ms
-1
 ‡e‡M 

GKwU †`qv‡j j¤̂fv‡e av°v †L‡q 3ms
-1
 ‡e‡M wecixZ w`‡K wd‡i †Mj| 

e‡ji NvZ- 

  Solve  e‡ji NvZ, J = m(v + u)  

  (‡eMØq wecixZ w`‡K) = 2(5 + 3) =2  8 =16kgms
–1

 

 MEx 06 
  

3kg f‡ii GKwU eøK‡K GKwU Avbyf~wgK Z‡ji Dci w`‡q KZ e‡j 

Uvb‡j e ‘̄wU mg‡e‡M Pj‡e? (MZxq Nl©Y ¸YvsK = 0.1)  

  Solve NmgF s 94.238.91.0    

 MEx 07 
  

10,000kg R¡vjvbxmn GKwU i‡K‡Ui fi 15000kg| R¡vjvbx hẁ  200 kg/s nv‡i cy‡o 

i‡K‡Ui mv‡c‡¶ 2000m/s †e‡M wbM©Z nq, Zvn‡j i‡K‡Ui Dci cÖhy³ av°v ev _ªvó KZ?
 

  Solve 
 
F = 

dm

dt
. 
vr = 200 × 2000 = 4 × 10

5
N 

 MEx 08 
  

10g fi Gi GKwU ey‡jU 3 kg f‡ii GKwU e› ỳK †_‡K 300 ms
–1

 

†e‡M †ei n‡j e›`y‡Ki cðvr †eM-  

  Solve 
 
e›`y‡Ki †¶‡Î, MV + mv = 0   

  e› ỳ‡Ki cðvr †eM, V = 
M

mv
= 

3

30001.0 
= 1ms

–1
   

 MEx 09 
 

 5 †gwUªK Ub f‡ii evjy †evSvB GKwU UªvK 20 ms
–1
 †e‡M PjwQj| PjšÍ Ae ’̄vq 

cÖwZ wgwb‡U Uªv‡Ki wQ ª̀ ẁ ‡q 20kg evjy wb‡P c‡o hvq| 5 min ci Uªv‡Ki †eM KZ?  

  Solve  5 wgwb‡U evjy c‡o hv‡e = 5  20 = 100 kg  P~ovšÍ fi n‡e, m 

= 5000 – 100 = 4900 kg 

  mv = MV  ev,  v = sm
m

MV
/4.20

4900

2010005



    

 MEx 10 
 

 2kg f‡ii GKwU cv_i‡K 9.8m `xN© GKwU myZvi mvnv‡h¨ †e‡a 

Avbyf~wgK Z‡j Nyiv‡bv n‡”Q| myZvwU m‡ev”©P 19.6N Uvb mn¨ Ki‡Z cv‡i| 

myZv bv wQ‡o cv_iwU‡K m‡ev”P© KZ ỳªwZ‡Z Nyiv‡bv †h‡Z cv‡i| 

  Solve  F = 
r

mv 2

  or v = 1ms8.9
2

8.96.19

m

Fr 


   

 MEx 11 
 
 fi †K›̀ ªMvgx Ges Z‡ji mwnZ j¤̂ eivei A¶ mv‡c‡¶ GKwU AvqZvKvi 

cv‡Zi RoZvi åvgK 5 kgm
2
| cvZwUi cÖ ’̄ 1m Ges fi 12 kg n‡j •̀ N©  ̈KZ?  

  Solve  22 b
12

M
I  

  

ev,  22 1
12

12
5  l   

 ev, 15 2  l  ev, 152 l  ev, 2l  m   

 MEx 12 
 
 GKwU •e`y¨wZK cvLv wgwb‡U 1500 evi †Nv‡i| myBP eÜ Kivi 4 

wgwbU ci eÜ n‡q hvq| †_‡g hvevi c~‡e© cvLvwU KZevi Nyi‡e? 

  Solve   = 




1 + 2

2
t = 

1500  2

602
  240 = 6000  

  N = 


2
 = 3000 rev/evi 
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wweeMMZZ  mmvv‡‡jjii  iivvwwee  wweeÁÁvvbb  BBDDwwbb‡‡UUii  ccÖÖ‡‡kk œœii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 
01. wØ¸Y PµMwZi e¨vmv‡a©i GKwU e¯‘i RoZvi åvgK GKB ivL‡Z n‡j, Gi 

fi cÖ_g e ‘̄i Zzjbvq KZ n‡e?   [RU-C, Feldspar-1: 2022-23 

 A. 2  B. 
1

2
 

 C. 
1

2
  D. 

1

4
 

  S D 
 

Why 
 
k = 2k , I = I  mk

2
 = mk

2 
 m = 

mk
2

(2k)
2 = 

m

4
 

  fi  
1

4
 ¸Y n‡e| 

02. †_‡g _vKv GKwU Mvwo‡Z GKwU UªvK G‡m m‡Rv‡i AvNvZ Ki‡j Mvwoi 

Av‡ivnxi gv_v †cQbw`‡K †n‡j †c‡o| UªvKwU †Kvb w`K †_‡K AvNvZ 

K‡i‡Q?    [RU-C, Feldspar-1: 2022-23 

 A. mvg‡b †_‡K  B. †cQb †_‡K 

 C. cvk †_‡K  D. †h †Kv‡bv w`K †_‡K 

  S B 
 

Why  w¯ wZ RoZvi Kvi‡Y Av‡ivnx †cQ‡b †n‡j covq eySv hvq UªvK 

†cQb w`K n‡Z AvNvZ K‡i‡Q| 

03. †Kv‡bv wbw ©̀ó A‡ÿi mv‡c‡ÿ N~Y©vqgvb e ‘̄i Dci cÖhy³ ej I e‡ji 

Awfgy‡Li mv‡_ A‡ÿi j¤̂ `~i‡Z¡i ¸Ydj‡K wK e‡j? 

     [RU-C, Quartz-2: 2022-23] 

 A. PµMwZi e¨vmva© B. Ø›Ø 

 C. RoZvi åvgK  D. †KvbwUB bq 

  S B 
 

Why †Kvb wbw`©ó Aÿ ev we›`y mv‡c‡ÿ N~Y©vqgvb †Kv‡bv „̀p e ‧̄i 

Dci cÖhy³ ej I e‡ji AwfgyL/wµqv‡iLv n‡Z Aÿ ch©šÍ j¤^ `~i‡Z¡i 

¸Ydj‡K UK©/Ø›Ø/†K․wYK ej e‡j| 

04. RoZvi åvg‡Ki gvÎv †KvbwU?   [RU-C, Quartz-2: 2022-23] 

 A. ML
2
  B. ML

2
T
2

 

 C. M
2
LT

1
  D. ML

2
T
3 

 
 S A 

 
Why  I = Mk

2
 

 RoZvi åvg‡Ki GKK kg  m
2
 

 I gvÎv [ML
2
] 

05. 30 ms
1

 †e‡M Avmv 0.15kg f‡ii GKwU ej‡K GKRb evjK K¨vP a‡i 

0.2s mg‡qi g‡a¨ _vwg‡q w`j| evjK KZ©„K cÖhy³ ej KZ? 

     [RU-C, Quartz-2: 2022-23] 

 A. 22.5 N  B. 40 N 

 C. 30 N  D. 27.5 N 

  S A 
 

Why  v = u + at 

 a = 
v u

t
 = 

0 30

0.2
 

=  150ms
2

 

 F = ma =  0.15  150  

=  22.5N 

 cÖhy³ ej 22.5 N 

u = 30ms
1

 

m = 0.15kg 

t = 0.25 

v = 0 

a = ? 

F = ? 

06. 81m D”PZv †_‡K GKwU e ‘̄‡K †Q‡o †`qv n‡jv| mg‡qi mv‡_ f‚wg †_‡K e ‘̄i 

D”PZvi mgxKiY x = 81m  (9ms
2

) t
2
 n‡j, f‚wg‡Z cwZZ nIqvi mgq KZ?  

    [RU-C, Quartz-2: 2022-23] 

 A. 81s  B. 9s 

 C. 3s  D. †Kv‡bvwUB bq 

  S C 
 

Why  f‚wg‡Z ¯úk© Kivi gyn~‡Z© x = 0 

  81m  (9 ms
2

) t
2
 = 0  

  t
2
 = 

81

9
 s

2 

  
 t = 9s

2
 = 3s 

07. 2kg f‡ii GKwU v †e‡M MwZkxj e ‘̄ Aci GKwU w̄ ’i e ‘̄‡K AvNvZ Kij| 

msN‡l©i ci Dfq e ‘̄ 
v

4
 †e‡M MwZkxj _vK‡j, cÖ_‡g w̄ ’i _vKv e ‘̄wUi fi KZ? 

     [RU-C, Topaz-3: 2022-23] 

 A. 1.2kg B. 8kg C. 6kg D. 3kg 

  S C 
 

Why  m1 = 2kg , u1 = v;  u2 = 0; v = 
v

4
 

 m1 u1 + m2u2 = (m1 + m2) v  2v + 0 = (2 + m2) 
v

4
 

  2 + m2 = 8  m2 = 6kg 

08.  †g‡S‡Z ¯’vwcZ 400N Gi GKwU Kv‡Vi eø‡Ki Dci Avbyf‚wgKfv‡e 160N 

ej cÖ‡qvM Ki‡j, †g‡S I Kv‡Vi eø‡Ki ga¨eZ©x Nl©bv¼ KZ? 

     [RU-C, Corundum-1: 2022-23] 

 A. 4     B. 1.6 

 C. 0.4    D. 6.4 

 

 S C 
 

Why 
 
 

160 

400 N 

Fs 

R 
 

 s = 
Fs

R
 = 

160

400
 = 0.4  

09. hLb evZv‡mi wecix‡Z evav 78N I g = 9.8ms
–2

, ZLb 10kg f‡ii 

cošÍ e ‘̄i Z¡iY KZ?   [RU-C, Corundum-1: 2022-23] 

 A. 1ms
–2

     B. 2ms
–2

 

 C. 3ms
–2

    D. 5ms
–2 

  S B 
 

Why  a = 
IRb Ñ euvav

m
 = 

10  9.8 – 78

10
 = 2ms

–2
 

10. GKwU P‡µi fi 16kg| PµMwZi e¨vmva© 0.5m Ges cÖwZ wgwb‡U 300 evi 

AvewZ©Z n‡”Q| 2rads
–2

 †K․wYK Z¡iY m„wó Ki‡Z P‡µ KZ UK© cÖ‡qvM 

Ki‡Z n‡e?    [RU-C, Corundum-1: 2022-23] 

 A. 5     B. 2.5 

 C. 10    D. †KvbwUB bq 

  S D 
 

Why 
 
I = mK

2
  

 = 16  (0.5)
2
 = 4 kgm

2
  

 = I   

 = 4  2 = 8 N-m  

m = 16 kg 

K = 0.5 m 

N = 
300

60
 rev/s = 5 rev/s 

 = 2 rad/s
2
  

 = ? 

11. GKwU e ‘̄i fi M I PµMwZi e¨vmva© R| Gi A‡a©K f‡ii e ‘̄i PµMwZi 

e¨vmva© KZ n‡j Df‡qi RoZvi åvgK GKB n‡e? [RU-Uranus-1, Set-1. 21-22] 

 A. 
R

2
 B. 

R

2
 C. 2R D. 2R 

  S D 
 

Why  RoZvi åvgK, I = MK
2
 

 kZ©g‡Z, I1 = I2  MR
2
 = 

M

2
  K

2 
 K

2
 = 2R

2  

 
K = 2R  PµMwZi e¨vmva©, K = 2R 

12. 50kg IRb wewkó GKRb e¨w³ GKB mgZ‡j (Nl©Ynxb) mvg‡b Aew¯’Z 100 kg 

f‡ii GKwU cv_i‡K Ab¨ cÖv‡šÍ †bIqvi Rb¨ 50N ej w`‡q av°v †`q| 10s c‡i 

cv_iwU m¤ú‡K© wb‡Pi †Kvb evK¨wU mZ¨? [RU-C, Jupitar-1, Set-1. 2021-22] 

 A. †eM 5ms
1

 n‡e B. Uvbv 10s av°v †`Iqv m¤¢e bv 

 C. †eM 10ms
1

 n‡e D. †eM 10cm n‡e 

  S A 
 

Why 
 
F = m.

v

t
  

 v = 
F  t

m
 = 

50  10

100
 = 5ms

–1 
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13. GKwU 1kg f‡ii e ‘̄‡K 625m Dci †_‡K Lvovfv‡e wb‡Pi w`‡K †Q‡o 

†`qv n‡jv| cošÍ Ae ’̄vq 7.8N gv‡bi GKwU wecixZgyLx evav`vbKvix ej 

wµqvkxj wQj| e ‘̄wU KZ mgq ci gvwU‡Z co‡e?  

     [RU-Uranus-1, Set-1. 21-22] 

 A. 25s  B. 11.29s 

 C. 15s  D. 30s 

  S A 
 

Why 
 
ma = mg – f = 9.8 × 1 – 7.8 = 2  

  a = 
2

m
 = 

2

1
 = 2 ms

–2
 

 u = 0 d‡j, s = 
1

2
 at

2
  t = 

2s

a
 = 

2 × 625

2
 = 625 = 25 sec  

14. 40kg I 60kg f‡ii ỳBwU e ‘̄ h_vµ‡g 10ms
1

 Ges 5ms
1

 †e‡M ci¯úi 

wecixZ w`K †_‡K Avmvi mgq G‡K Aci‡K av°v w`j| av°vi ci e ‘̄Øq 

GK‡Î Pj‡Z _vKj| wgwjZ e Í̄yi †eM KZ?  

    [RU-C, Neptune-2, Set-1. 2021-22, JU.A. Set-I. 2021-22] 

 A. 7 ms
1

, 5 ms
1

 †e‡Mi w`K 

 B. 1 ms
1

, 5 ms
1

 †e‡Mi w`K 

 C. 7 ms
1

, 10 ms
1

 †e‡Mi w`K 

 D. 1 ms
1

, 10 ms
1

 †e‡Mi w`K 

  S D 
 

Why 
 
m1 = 40 kg , m2 = 60kg, v1 = + 10 ms

1
 , v2 = –5ms

1
 

 V = 
m1v1 + m2v2

m1 + m2
 = 

40  10 + 60 ( 5)

100
 

   = 
400  300

100
 = + 1ms

1
 

 (+) †h‡nZz ZvB w`K n‡e v1 A_©vr 10ms
1

 †e‡Mi w`‡K|  

15. e„Ëxq MwZi †ÿ‡Î †K․wYK fi‡e‡Mi ivwk †KvbwU? 

 [RU-C, Shift-4, Set-1 (Venus-1): 2021-22; DU-Tec. 21-22] 

 A. rm B. r
2
m C. rm


 D. rm

2


  S B 
 

Why  L = I = mr
2
 
v

r
 = mvr = mr

2
 

16. 5kg f‡ii GKwU ivB‡dj n‡Z 20g f‡ii GKwU ey‡jU 1000 ms
–1

 †e‡M 

wbM©Z nq| ivB‡d‡ji cðvr †eM KZ? [RU. Moderna, Set-2. 20-21, DU. 12-13] 

 A. 4ms
–1

  B. 20ms
–1 

 C. 2ms
–1 

 D. 5ms
–1 

  S A 
 

Why 
 
fi‡e‡Mi msiÿY m~Îvbyhvqx, MV= mv 

  V = 
mv

M
 = 

0.02  1000

5
 = 4ms

–1 

17. 50 kg f‡ii GKwU w ’̄i e ‘̄i Ici 5 sec e¨vcx 10 N ej cÖhy³ n‡jv| D³ 

e¯‘wUi †e‡Mi cwieZ©b n‡eÑ  [RU. Sinovac, Set-1. 20-21] 

 A. 1 ms
1

 B. 10 ms
1

 C. 50 ms
1

 D. 0.5 ms
1 

  S A 
 

Why  fi‡e‡Mi cwieZ©b, m (v – u) = Ft  

    (v – u) = 
10  5

50
 = 1ms

–1 

18. 5 †gwUªK Ub f‡ii evjy †evSvB GKwU UªvK 20ms
–1

 †e‡M PjšÍ Ae ’̄vq Uªv‡K 

wQ ª̀ n‡q cÖwZ wgwb‡U 20kg nv‡i evjy UªvK †_‡K wb‡P co‡Z ïiæ Ki‡jv| 

fi‡eM msiwÿZ n‡j 50 wgwbU ci Uªv‡Ki †eM KZ n‡e?  [RU-C, Set-3. 19-20] 

 A. 20ms
–1

 B. 25ms
–1

 C. 25.5ms
–1

 D. †KvbwUB bq 

  S B 
 

Why m1 = 5000 kg ; v1 = 20 ms
–1 

 
20 kg cÖwZ wgwb‡U c‡o †M‡j 50 wgwbU ci fi, m2 = 5000 – (20  50)  

 = 5000 – 1000 = 4000 kg; m1v1 = m2v2  

  v2 = 
m1v1

m2
 = 

5000  20

4000
 = 25ms

–1
 

19. wb‡Pi ej¸wji g‡a¨ †KvbwU me‡P‡q kw³kvjx ej?  [RU :18-19] 

 A. gnvKl© ej  B. Zwor Pz¤̂Kxq ej 

 C. mej wbDwK¬q ej D. ỳe©j wbDwK¬q ej 

 

Ans C  

20. F ej cÖ‡qv‡M GKwU †Uªb s ~̀i‡Z¡ _v‡g| hw` Avw`‡eM wØ¸Y Kiv nq Z‡e †Kvb 

~̀i‡Z¡ †UªbwU _vg‡e?    [RU. 17-18] 

 A. S B. 2S C. S
4
 D. 4S 

  S D 
 

Why  u
 
wØ¸Y n‡j s Gi gvb u

2
 = 2

2
 = 4 ¸Y n‡e|

 
 

21. GKwU wjdU 2.8 ms
–2

 Z¡i‡Y bx‡P bvg‡Q| wjd‡Ui g‡a¨ `uvov‡bv GKRb 

e¨vw³i fi 90 kg n‡j wZwb †h IRb Abyfe Ki‡eb-  [RU. 17-18] 

 A. 252 N  B. 630 N 

 C. 882 N  D. 1134 N 

  S B 
 

Why 
 
wb¤œMvgx wjd‡Ui †¶‡Î, F = m (g – a) = 90  (9.8–2.8) = 630 N 

22. `ywU Z‡ji ga¨Kvi w ’̄i Nl©Y ¸bvsK 
1

3
 n‡j Nl©Y †KvY KZ?  [RU. 17-18] 

 A. 25˚ B. 30˚ C. 45˚ D. 60˚ 

  S B 
 

Why Nl©Y †KvY, s = tan
–1

(s ) = tan
–1 

(
1

3
) = 30


  

23. 30 †KwR f‡ii GKwU e ‘̄i Dci KZ ej cÖ‡qvM Ki‡j 1 wgwb‡U Gi †eM 

36 kmh
-1
e„w× cv‡e?    [RU. 16-17] 

 A. 4N  B. 5N        C. 6N  D. 10N   

  S B 
 

Why †eM e„w×, Δv = 
36

3.6
 
ms

–1 
= 10ms

–1  

 
 F = ma = m

v

t
 
= 30  

(10)

60
 
= 5 N  

24. 1200 Kg f‡ii GKwU Mvwo 20 m/sec `ªæwZ‡Z PjwQj| AZtci MvwowU 

800 Kg f‡ii GKwU w¯’i Mvwo‡K av°v w`j| av°vi ci Mvwo ỳwU GKwÎZ 

n‡q 120 m wcQjv‡q †_‡g †Mj| evav`vbKvix e‡ji gvb KZ? [RU. 16-17] 

 A. 600 N B. 800 N     C. 1000 N D. 1200 N   

  S D 
 

Why  fi‡e‡Mi msi¶Ym~Î Abyhvqx, m1v1 + m2v2 =  Mu 

   1200  20 + 800  0 =2000 u   

  u = 12 ms
–1 

25. hw` v = `ªæwZ, r = e¨vmva©, g = AwfKl©R Z¡iY nq, Zvn‡j wb‡¤œi †Kvb 

ivwkwU gvÎvnxb?                                                                       [RU. 17-18] 

 A. 
v2r

g
  B. 

v2g

r
 

 C. v
2
gr  D. 

v
2

rg
 

  S D 
 

Why  
v

2

rg
 = 

[LT
–1

]

[L][LT
–2

]
 = 

[L
2
T

–2
]

[L
2
T

–2
]
 = gvÎvnxb 

26. 50m e¨vmv‡a©i iv Í̄vi euv‡K 9.4 ms
–1

 †e‡M GKwU mvB‡Kj Pvjv‡bvi mgq 

Av‡ivnxi bwZ †KvY KZ?    [RU. 17-18] 

 A. 1.1˚ B. 11˚ C. 88˚ D. 90˚ 

  S B 
 

Why   = tan
–1




v

2

rg
 

= tan
–1

 




9.4

2

50  9.8
 

= 11˚ 

27. GKwU Nwoi N›Uvi KuvUvi •`N©¨ 2cm| hẁ  Nwoi †m‡K‡Ûi KuvUvi •`N©¨ 3 cm nq, 

Z‡e †m‡KÛ I N›Uvi KuvUvi cÖv‡šÍi •iwLK †e‡Mi AbycvZ KZ n‡e?  [RU. 17-18] 

 A. 5/2     B. 1/2 C. 2/3 D. 3/2 

  S D 
 

Why  •iwLK †eM,v = r = 




2

T
  r

 

; Nwoi KuvUvi cÖv‡šÍÍi †K․wYK 

†eM  constant _v‡K| •iwLK †e‡Mi AbycvZ = 
vs

vh
 = 

rs

rh
 = 

3

2
 

28. GKwU e ‘̄i RoZvi åvgK 9000 g cm
2
| e¯‘wUi fi 10 g n‡j, PµMwZi 

e¨vmva© KZ?     [RU. 17-18] 

 A. 900 cm  B. 30 cm 

 C. 10 cm  D. 90000 cm 

  S B 
 

Why  RoZvi åvgK,I = mK
2
  

  K = 
I

m
 
= 

9000  10
–4

g

10g
 

= 30  10
–2

 m = 30cm 
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29. A‡¶i Dci Aew¯’Z PviwU we› ỳ-f‡ii fi 1 kg, 2 kg, 3 kg I 4 kg| H 

A¶ mv‡c‡¶ f‡ii web¨vmwUi RoZvi åvgK-   [RU. 16-17] 

 A. 10 kg m
2 B. 30 kg m

2
 C. 0 kg m

2 D. †KvbwUB bq  

  S C 
 

Why  A‡¶i Dci, r = 0  RoZvi åvgK, I = 0 

30. GKwU PvKvi fi 5kg Ges PµMwZi e v̈mva© 0.5m n‡j Zvi RoZvi åvgK KZ? [RU. 16-17] 

 A. 0.2kg m
2  B. 0.4 kg m

2 

 C. 0.6kg m
2  D. 0.8 kg m

2
 

  S C 
 

Why  RoZvi åvgK, I = 
1

2
 mK

2
 = 

1

2
 
× 5  (0.5)

2
 = 0.6 kgm

2
 

31. wbDwK¬qv‡mi g‡a¨ †Kvb  KYvi cvi¯úwiK wewbg‡qi Øviv mej wbDwK¬q 

e‡ji DrcwË nq?     [RU. 16-17] 

 A. MÖvwfUb  B. wbDwUª‡bv 

 C. †gmb       D. B‡jKUªb  

 

Ans C  

32. 1 wWMÖx mgvb KZ †iwWqvb?    [RU. 16-17] 

 A. 0.00165  B. 0.0075 

 C. 0.0165  D. 0.0175  

  S D 
 

Why  360= 2π †iwWqvb ; 

  1˚= 


180
 = 0.0175

 
†iwWqvb 

33. †KvbwU †g․wjK ej bq?    [RU. 16-17] 

 A. kw³kvjx wbDwK¬q ej   B. gnvKl© ej   

 C. Zwor †P․¤^K ej  D. ZworPvjK ej  

  S D 
 

Why   †g․wjK ej 4  wU | h_v : gnvKl© ej, Zwor †P․¤^K ej, 

`ye©j wbDwK¬q ej, mej wbDwK¬q ej|  

34. †Kvb e„‡Ëi e v̈mv‡a©i mgvb e„ËPvc e„‡Ëi †K‡›̀ ª †h †KvY Drcbœ K‡i Zv‡K e‡j- [RU. 16-17] 

 A.  †iwWqvb     B. 1 wWMÖx 

 C. 1 †iwWqvb    D. †KvbwUB bq  

 

Ans C    

35. nvZNwoi N›Uvi KuvUvi ch©vqKvj KZ?   [RU. 16-17] 

 A. 24 N›Uv  B. 12 N›Uv      C. 6 N›Uv D. 1 N›Uv  

 

Ans B  

36. GKwU •e ỳ¨wZK cvLv wgwb‡U 3000 evi Ny‡i| myBP eÜ Kivi 4 wgwbU ci 

cvLvwU eÜ n‡q hvq| †_‡g hvevi Av‡M cvLvwU KZevi Nyi‡e? [RU. 16-17] 

 A. 1500  B. 3000   C. 4500 D. 6000  

  S D 
 

Why i = 3000 rev/min = 3000  
2

60
 
rads

–1 
 f  = 0 

 †K․wYK miY, = 
f + i

2
 
 t = 

3000  2

2  60  
 4  60= 12000π rad  

 N~Y©b msL¨v, N = 


2 
= 

12000

2  
= 6000 evi| 

37. Puv‡`i •iwLK †eM †KvbwU?    [RU. 16-17] 

 A. 2.044 kms
–1  B. 1.55 kms

–1 

 C.1.022 kms
–1  D. 5  10

3 
kms

–1 
 

  S C 
 

Why V = 
gR

2

R + h
= 

9.8 × (6400 × 10
3
)

2

6400 × 10
3
 + 3.84 × 10

8 

  = 1014.00  ms
–1

= 1.014 kms
–1

 [h = 3.84 ×10
5
 km = 3.84 × 10

8
 m] 

38.  ‡g․wjK e‡ji msL¨v KqwU?    [RU. 15-16]  

 A. 3              B. 4      

   C. 5             D. 2    
 

Ans B  

39. 50 MÖvg f‡ii GKwU e ‘̄‡K GKwU 20 cm •`‡N©¨i myZvi GKcÖv‡šÍ †eu‡a 

e„ËvKvi c‡_ cÖwZ †m‡K‡Û 3 evi Nyiv‡bv n‡”Q| hw` e¯‘wUi fi AcwiewZ©Z 

†i‡L myZvi •`N©¨ wØ¸b K‡i Nyiv‡bv nvi A‡a©K Kiv n‡j Z¡iY KZ ¸Y n‡e?  

[RU. 15-16] 

 A. 0.5 ¸Y  B. 2 ¸Y 

 C. AcwiewZ©Z _vK‡e    D. 4 ¸Y  

 

Ans C  

40. mvB‡Kj Av‡ivnx‡K euv‡Ki †K‡›`ªi w`‡K †nj‡Z nq †Kb?  [RU. 15-16] 

 A. †K›`ªwegyLxZvi Rb¨  B. †K․wYK †e‡Mi Rb¨  

 C. •iwLK †e‡Mi Rb¨  D. †K›`ªgyLx e‡ji Rb¨ 

 

Ans D  

41. 50 MÖvg f‡ii GKwU e ‘̄ cÖwZ †m‡K‡Û e„Ë c‡_ 3 evi Ny‡i, †K․wYK †eM KZ? [RU. 15-16] 

 A. 2  B. 3 C. 4 D. 6  

  S D 
 

Why  †K․wYK †eM,  = 
2  N

t
 = 

2  3

1
 = 6  rads

–1
  

42. wb‡Pi †KvbwU msiÿYkxj e‡ji †ÿ‡Î AmZ¨ bq?  [RU. 14-15] 

 A. kw³i AcPq N‡U B. K…ZKvR cybiæ×vi Kiv Am¤¢e bq 

 C. hvwš¿K kw³i msiÿY m~Î Lv‡U bv  D. †KvbwUB bq  

 

Ans B  

43.  850 kg f‡ii GKwU Mvox mgZ¡i‡Y MwZkxj| Mvoxi Dci wµqviZ jwäej 

wbY©q Ki‡Z †Kvb m~Î cÖ‡qvM Ki‡Z n‡e?  [RU. 14-15]  

  A. wbDU‡bi 1g m~Î  B. wbDU‡bi 2q m~Î 

 C. wbDU‡bi 3q m~Î  D. fi‡e‡Mi wbZ¨Zv m~Î 

 

Ans B  

44.  GKwU wbw`©ó †e‡M Pjgvb e ‘̄i Dci wKQy ej KvR Kiv ïiæ Kij| hw` H 

mg¯Í ej¸‡jvi †hvMdj k~b¨ nq Z‡e e ‘̄wUi-  [RU. 13-14] 

 A. MwZ K‡g †_‡g hv‡e   B. MwZi w`K cwieZ©b n‡e 

 C. Z¡iY †e‡o hv‡e  D. wbw`©ó †e‡M Pj‡Z _vK‡e   

 

Ans D  

45.  †Kvb e ‘̄i Dci cÖhy³ ej Øviv K…Z KvR e ‘̄wUi MwZkw³ cwieZ©‡bi-  [RU. 13-14]  

 A. †P‡q †ekx   B. †P‡q Kg    C. mgvb    D. †KvbwUB bq 

  S C 
 

Why KvR-kw³ Dccv`¨: †Kvb e ‧̄i Dci cÖhy³ ej Øviv K…Z KvR 

e¯‧wUi MwZkw³ cwieZ©‡bi mgvb| W = k – k0= k 

46. Zzwg hw` f~-c„ô n‡Z Dc‡i †h‡Z _vK Z‡e †Zvgvi- [RU. 13-14] 

 A. fi Kg‡e I IRb evo‡e 

 B. fi evo‡e I IRb Kg‡e 

 C. fi AcwiewZ©Z _vK‡e I IRb Kg‡e 

 D. fi Kg‡e I IRb AcwiewZ©Z _vK‡e  

 

Ans C  

47.  MvQ †_‡K 2 kg f‡ii GKwU dj bx‡Pi w`‡K coj| evZv‡mi evav 7.6 N 

n‡j djwUi Z¡iY KZ n‡e?    [RU. 13-14] 

 A. 9.8ms
–2      

  B. 4.9ms
–2  

       
 C. 6 ms

–2      
  D. 2.45ms

–2
 

  S C 
 

Why 
 
mg – f = ma  

  a = 
mg – f

m
 = 

mg – 7.6

2
 = 

2  9.8 – 7.6

2
 = 

12

2
 = 6ms

–2
 

48.  Abyf‚wgK w`‡K MwZkxj 5 kg f‡ii GKwU †j․n †MvjK 5ms
–1

 †e‡M GKwU 

†`qv‡j j¤^fv‡e av°v †L‡q 3 ms
–1

 †e‡M wecixZ w`‡K wd‡i †M‡j| e‡ji 

NvZ KZ?    [RU. 13-14] 

 A. 30 kg ms
–1

  B. 40 kg ms
–1 

 C. 10 kg ms
–1

   D. 16 kg ms
–1

  

  S B 
 

Why  e‡ji NvZ, J = m  (v–u) = 5{5–(–3)} = 40 kgms
–1

  

49. 5 kg f‡ii GKwU PvKvi PµMwZi e¨vmva© 20 cm| Gi Dci 0.4N.m UK© 

cÖhy³ n‡j, †K․wYK Z¡iY KZ n‡e?    [RU. 13-14] 

 A. 2 rad s
–2 

   B. 0.5 rad s
–2 

   C. 2degs
–2       

  D. 0.5degs
–2 

  S A 
 

Why   = I  

   = 


MK
2 = 

0.4

5  (0.20)
2 = 2rad s–2 

50. GKwU wmwjÛv‡ii fi 50kg Ges e¨vmva© 0.2m. wmwjÛviwUi A‡¶i 

mv‡c‡¶ Gi RoZvi åvgK 1kgm
2
. wmwjÛviwUi hLb 4ms

–1
 †e‡M 

Avbyf~wgK fv‡e Mov‡Z _v‡K, ZLb Gi †gvU MwZkw³ n‡e? [RU. 12-13] 

 A.150J        B. 300J 

 C. 450J  D. 600J 

  S D 
 

Why   E = 
3

4
 mv

2

 

= 
3

4
  50   (4)

2
 =  600J 
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51. 4.8 U‡bi GKwU UªvK NÈvq 36km †e‡M P‡j‡Q| 4m `~i‡Z¡i g‡a¨ _vgv‡Z 

n‡j KZ e‡ji cÖ‡qvRb?    [RU. 12-13] 

 A. 62500N     B. 48000N    C. 60N     D. 60000N 

  S D 
 

Why u = 
36

3.6
 = 10ms

–1
 F = m

u
2

2s
 = 

4.8  10
3
  10

2

2  4
 = 60000N 

  u = 12 ms
–1

; †_‡g hvIqvq, v = 0 ; 

  cÖhy³ ej, F = ma = m 
u

2

2s
 
= 2000  

12
2

2  120 
= 1200 N

 

52. 108kmhr
–1 

†e‡M MwZkxj 50kg f‡ii GKwU e ‘̄i fi‡eM KZ? [RU. 12-13] 

 A. 5400kgms
–1  

B. 2700kgms
–1 

 
C. 1500kgms

–1 
 D. 2160kgms

–1
 

  S C 
 

Why v = 
108

3.6 = 30m/s
  

 

e ‧̄i fi‡eM = mv = 50  30 =1500kgms
–1

  

53.  2000kg f‡ii GKwU UªªvK 36km/hr †e‡M GKwU MvQ‡K AvNvZ Ki‡j 

0.1sec mg‡q †_‡g †Mj| Uªv‡Ki Dci msN‡l©i Mo ej KZ? [RU. 11-12]  

 A. 2 × 10
3
N      B. 2 × 10

2
N    

 C.  2 × 10
4
N   D. 2 × 10

5
N 

  S D 
 

Why v = 
36

3.6
 ms

–1 
= 10ms

–1
 

 F = ma =
mv

t
 = 2000  

10 – 0

0.1
 = 2 × 10

5
N 

 

54.  1100kg f‡ii GKwU Mvox 50ms
–1

 †e‡M Avbyf~wgK iv Í̄vi Dci w`‡q Pjvi 

mgq nVvr 100kg f‡ii GKwU e¯‘ Mvox †_‡K evB‡i c‡o †Mj| Mvwoi 

eZ©gvb †eM KZ?     [RU. 11-12] 

 A. 44ms
–1        

 B. 50 ms
–1           

C. 55 ms
–1           

 D. 100 ms
–1 

  S C 
 

Why  Mvwoi fi M = 1100kg, Mvwoi †eM V = 50 ms
–1

 

 †ei n‡q hvIqvi ci fi m = 1100 – 100 = 1000kg;  Mvwoi eZ©gvb v =? 

 MV = mv  ev, v = 
MV

m
 = 

1100  50

1000
 = 55 ms

–1
 

55. DcMÖn gnvk~‡b¨ †Kvb bxwZ †g‡b P‡j?  [RU. 10-11] 

 A. wbDU‡bi Z…Zxq m~Î B. AwfKl© m~Î 

 C. †Kcjv‡ii m~Î  D. †KvbwUB bq  

 

Ans C  

56.  wµqv Ges cÖwZwµqv ej me mgqB-  [RU. 10-11] 

 A. GKB e¯‧i Dci wµqv K‡i     B. ỳwU wfbœ e ‧̄i Dci wµqv K‡i 

 C. e¯‧i MwZkxj Ae  ̄vq _vKvi Dci wbf©ikxj 

 D. e ‧̄Ø‡qi mvg¨e  ̄vq _vKvi Dci wbf©ikxj   

  S B 
 

Why wµqv cªwZwµqv ej memgq ỳwU wfbœ e ‧̄i Dci wµqv K‡i| KLbB GKB 

e ‧̄i Dci wKqv K‡i bv| cÖwZwµqv ejwU ZZ¶YB _vK‡e hZ¶Y wµqv ejwU _vK‡e| 

57.  wbDU‡bi Z„Zxq m~‡Îi cÖ‡qvM bq †KvbwU?  [RU. 10-11] 

 A. i‡KU      B. e› ỳ‡Ki cðvr MwZ   

 C. hvÎxevnx evm   D. †KvbwUB bq 

  S C 
 

Why hvÎxi evm RoZv A_©vr cÖ_g m~Î‡K e¨vL¨v K‡i|  

58. 50ft ‣`‡N©¨i GKwU myZvi GK cÖv‡šÍ GKwU KYv 50ft/s mg`ªæwZ‡Z 

N~Y©vqgvb| KYvwUi Dci †K›`ªgyLx Z¡iY KZ?   [RU. 10-11] 

 A. 200ft/s
2     

 B. 50ft/s
2         

 C. 10ft/s
2      

 D. 25ft/s
2
 

  S B 
 

Why  a = 
v

2

r
 = 

50
2

50
 = 50ft/s

2
 

59.  •iwLK MwZi †¶‡Î e‡ji †h f~wgKv †K․wYK MwZi †¶‡Î †KvbwUi †mB 

f~wgKv-    [RU. 10-11] 

 A. Ø›Ø  B. †K․wYK fi‡eM 

 C. †K․wYK Z¡iY     D. UK© 

  S D 
 

Why  •iwLK MwZi †¶‡Î e‡ji †h f~wgKv, †K․wYK MwZi †¶‡Î 

U‡K©iI GKB f~wgKv| 

60. 500gm f‡ii GKwU e ‘̄ 2m e¨vmv‡a©i e„ËvKvi c‡_ AveZ©b Ki‡Q| 

AveZ©b Kvj 10s n‡j e ‘̄wUi †K․wYK fi‡eM   [RU. 09-10] 

 A. 1.115kgmm
2
s

–1
 B. 1.125kgm

2
s

–1
 

 C. 1.256kgm
2
s

–1
 D. 1.325kgm

2
s

–1
 

  S C 
 

Why  L = I = mr
22

T
 

= 0.5   (2)
2
  

2

10
 = 1.256 kgm

2
s

–1
 

61. GKwU iv Í̄v 40m e¨vmv‡a©i evK wb‡q‡Q| H ’̄v‡b iv Í̄vwU 4m PIov Ges 

Dnvi †fZ‡ii wKbviv n‡Z evwn‡ii wKbviv 0.8m DPzu| m‡e©v”P KZ †e‡M H 

¯’v‡b †_‡K †bqv m¤¢e?   [RU. 09-10] 

 A.8.96ms
–1     

 B. 9.92ms
–1

 C. 8.82ms
–1  

 D. 8.97ms
–1 

  S C 
 

Why  
v

2

rg
 = 

h

x
  v = 

rgh

x
  

   = 
40  9.8  0.8

4
 = 8.85ms

–1
 

 

 
 

SSEELLFF  TTEESSTT 
(wb‡¤œv³ cÖkœ¸‡jv e„Ë () fivU K‡i cÖ¯‘wZ hvPvB K‡i bvI) 

 
 

01. 20N ej †Kvb w¯’i e ‘̄i Dci 5s wµqv K‡i| e ‘̄wU cieZx© 6s G 30m 

`~iZ¡ AwZµg K‡i| e ‘̄wUi fi KZ ? 

10kg  20kg  30kg  40kg 

02. 5kg f‡ii Ges 4m ‣`‡N©¨i GKwU wb‡iU wmwjÐv‡ii wbR A‡ÿi mv‡c‡ÿ 

PµMwZi e¨vmva© KZ ? 

 2 m  2m  2 2m 4m 

03. 4kg f‡ii 0.5m e¨vmv‡a©i GKwU e„ËvKvi cvZjv cvZ Abyf~wgK mg„Y Z‡j 

5rads
-1
‡K․wYK †e‡M Mwo‡q Pj‡Q| Bnvi †gvU kw³ KZ ? 

 6.25J 12.5J 18.75J 25J 

04. GKUv e ‘̄i RoZvi åvgK 3kgm
2
Ges GwU  2rad/s ‡K․wYK †eM wb‡q 

Nyi‡Q| GKwU 12kg f‡ii e¯‘i †eM KZ n‡j GwUi MwZkw³ N~Y©bkxj e¯‘i 

MwZkw³i mgvb n‡e ? 

1ms
-1

 0.1 ms
-1

 4ms
-1

2ms
-1

 

05. Zzwg hw` f~-c„ô n‡Z Dc‡i †h‡Z _vK Z‡e †Zvgvi-  

  fi Kg‡e I IRb evo‡e 

  fi evo‡e I IRb Kg‡e 

  fi AcwiewZ©Z _vK‡e I IRb Kg‡e 

  fi Kg‡e I IRb AcwiewZ©Z _vK‡e   

06. 10kg f‡ii GKwU e ‘̄i Dci 2F gv‡bi ej  cÖ‡qvM Kivi d‡j e¯‘wUi 

Z¡iY nq 60 m/s
2
| M f‡ii GKwU e ‘̄i Dci 5F gv‡bi ej cÖ‡qvM Kivi 

d‡j hw` e ‘̄wUi Z¡iY 50m/s
2
 nq, Z‡e fi M KZ?  

  3.3kg  4.8kg  21kg  30kg 

07.  30 ms
-1
 †e‡M AvMZ 250 g f‡ii GKwU wµ‡KU ej‡K GKRb †L‡jvqvo 

K¨vP a‡i 0.1 †m‡KÛ mg‡qi g‡a¨ _vwg‡q w`j| †L‡jvqvo KZ…©K ejwUi 

Dci cÖhy³ Mo ej KZ?   

  7.5N  75N  2.5N  25N 

08.  200 kg f‡ii GKwU †gvUi Mvwo 30ms
–1

 †e‡M Pj‡Q †eª‡Ki mvnv‡h¨ 

MvwowU‡K 20m `~i‡Z¡ _vwg‡q †`qv nj| evav`vbKvix e‡ji gvb KZ? 

  4500N        3000N     2500N  3500N  

09. GKwU 7.0 kg f‡ii e ‘̄ GKwU wjd‡Ui †g‡Si Dci w¯’i Ae ’̄vq Av‡Q| 

wjd‡Ui DaŸ©Mvgx Z¡iY 2 m/s
2
 n‡j e¯‘i Dci †g‡S KZ©„K ej KZ?  

  68.6 N      54.6 N        82.6 N     0.0 N 

10. mvg¨ve ’̄vq _vKv GKwU e ‘̄ we‡ùvwiZ n‡q M1 I M2 f‡ii ỳwU e¯‘‡Z fvM 

n‡jv| fi ỳwU G‡K Ac‡ii †_‡K h_vµ‡g v1 I v2- †e‡M ỳ‡i mi‡Z 

jvMj| v1 / v2 AbycvZwU n‡e-   

  
M1

M2
        

1

2

M

M
          M1  M2          M1 – M2 
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11.  4kg I 6kg f‡ii ỳBwU e ‘̄ h_vµ‡g 10m/s Ges 5m/s †e‡M GKB w`‡K 

MwZkxj| ci¯úi av°v LvIqvi ci e Í̄ `yBwU hy³ Ae¯’vq Pj‡Z _vK‡j, 

hy³ e ‘̄i †eM KZ?  

  10m/s        7m/s          6m/s           4m/s 

12. f~wgi mv‡_ me©wbgœ 30
0
 †Kv‡Y AvbZ Z‡j ¯’vwcZ e¯‘ wcQ‡j †b‡g hvq| 

Nl©Yv¼ KZ?   

  sin 30
0
     tan 30

0         
  cos 30

0
        1 

13.  GKwU •e`y¨wZK cvLvi m~BP AbKi‡j `kevi c~b© N~b©‡bi ci †K․wYK †eM 

20 rad/sec nq| †K․wYK Z¡iY KZ?   

  1.83 rad/s
2   

 8.13 rad/s
2 

 
 3.18 rad/s

2   
 5.17 rad/s

2 

14. 3.0g f‡ii GKwU e ‘̄ 2.0 m e v̈mv‡a©i GKwU e„‡Ë mgnv‡i Pj‡Q| hẁ  e ‘̄wU 

†m‡K‡Û 4.0 evi e„‡Ëi Pvwiẁ ‡K †Nv‡i Z‡e e ‘̄wUi Dci cÖ‡qvRbxq ej KZ?  

  7.6 N       3.8 N         4.8 N     4.2 N 

15. GKwU e ‘̄  m e¨vmv‡a©i e„ËvKvi c‡_ 4.0 m/s mg`ªæwZ‡Z Nyi‡Q| GKevi 

Ny‡i Avm‡Z e ‘̄wUi KZ mgq jvM‡e?   

  2/
2
s   

2
/2s  /2s        

2
/4s 

16. GKwU cvLv cÖwZ wgwb‡U 60 evi †Nv‡i| cvLvwUi †K․wYK †eM KZ?                

   rad/s    
2


rad/s  4  rad/s    2  rad/s 

17. GKwU KYv e„ËvKvi c‡_ cÖwZ †m‡K‡Û 5 evi AveZ©b K‡i| rads
1

 -G 

KYvwUi †K․wYK †eM KZ?   

  0.314  3.14     31.4      5       

18. 24400J MwZkw³ wewkó GKwU PvKv cÖwZ wgwb‡U 602 evi †Nv‡i| PvKvwUi 

N~Y©b RoZv åvgK n‡e-   

  40.5kg m
2
   12.3 kg m

2 
  

  10 kg m
2
   406.7 kg m

2
 

19. GKwU PvKvi fi 10 kg Ges PµMwZi e v̈mva© 0.5 m Gi RoZvi åvgK †KvbwU? 

  1.5 kg m
2
    2.5 kg m

2
  2.5 N    0 

20. 30kg f‡ii GKwU e ‘̄i Dci KZ ej cÖ‡qvM Ki‡j 1 wgwb‡U Gi †eM 

36km/h e„w× cv‡e?  

  5N    300N   108N   360N    

 

AAnnsswweerr  AAnnaallyyssiiss 

  

cÖkœ DËi e¨vL¨v 

01 B 

†kl‡eM, v = 
30

6
 = 5ms

1
 

v = u + at  

 a = 
v  u

t
 = 

5

5
 = 1ms

2
 

F = ma  m = 
F

a
 = 

20

1
 = 20kg 

02 C 
I = mk

2
  k = 

I

m
 = 

1

2
 mr

2

m
 = 

r
2

2
 = 2 2m 

03 C 

E = 
1

2
 mv

2
 + 

1

2
 I

2 

= 
1

2
 mv

2
 + 

1

2
 



1

2
 mr

2
 

2 
= 

1

2
 m 

2
r

2
 + 

1

4
 m

2
r

2
 

= 
3

4
 m

2
r

2 
= 

3

4
  4  5

2
  0.5

2 
= 3  25  

25

100
 = 18.75J 

04 A 
1

2
 I

2
 = 

1

2
 mv

2 
 v = 

I
2

m
 = 

3  2
2

12
 = 1ms

1
 

cÖkœ DËi e¨vL¨v 
05 C W' = m(g – a) = mg – ma = W – ma 

06 D 

Avgiv Rvwb, ej = fi  †eM 

2F = 10  60 

 F = 300N Avevi, 5F = 5  50  

M  50 

  M = 30 kg 

07 B 

)( uvmFt 
 

ev, 

1.0

)030(250.0 
F

 = 75N 

08 A 
S

uv
mF

2
.

22 


 
N4500

202

30
200

2




  

09 C T = F = m (g+a) = 7(9.8+2) = 82.6 N 

10 B 

fi‡e‡Mi msi¶Ym~Î Abyhvqx, M1V1 + M2 (–V2) = 0     

 M1V1 = M2V2  
2

1

V

V
=

1

2

M

M
 

11 B 

cÖ_g e ‧̄i fi m1 = 4kg, wØZxq e ‧̄i fi m2 = 6kg 

cÖ_g e ‧̄i †eM v1 = 10ms
–1

, wØZxq e ‧̄i †eM v2 = 5ms
–1

 

e¯‧ ỳBwU mshy³ Ae  ̄vq †eM v =? 

21

2211

mm

vmvm
v






 

ev, 
17

10

70

64

56104 



 msv  

12 B s = tans  ev, s = tan30
0
 

13 C 

1 = 0, 2 = 20 rad/sec 

N = 10 evi   = 2N = 2.10 =20 

  = 




202

0)20(

2

222

1

2

2








 

ev,  sec/183.3
10

rad


 

14 B F = m
2
r= r

t

n
m 








2

2 
= 2

1

14.342
103

2

3 






 
  =3.8 N 

15 B 

GLv‡b, v = 4.0 ms
1 

; r = m 

 s = vt ;   s = cwiwa = 2r    

 2r = vt   t = 
2r

v
 = 

2  

4
  = 


2

2
 s   

16 D †K․wYK †eM,  =
t

N2
= 

60

602 
= 2 rad/s   

17 C †K․wYK †eM,  =
t

N2 
=

1

52 
= 31.4 rads

–1
   

18 B 

2

2

1
IEk 

 

ev 
2

2



kE
I   3.12

60

14.36022

244002
2









 


  

19 B RoZvi åvgK, I = mK
2
 = 10  0.5

2 
= 2.5 kg~m

2
   

20 A F = 
mv

t
 = 

30  36

60  3.6
 = 5 N 
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05 

Aa¨vq 

c
Ö_
g
 c

Î
 

 

KvR, kw³ I ÿgZv 

WORK, ENERGY AND POWER 

  

 
  

QQUUIICCKK  RREEVVIISSIIOONN  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 wefe kw³: Ae  ̄v‡bi cwieZ©‡bi Rb¨ †h kw³ (D”PZvi Rb¨)  

 w¯’wZ kw³: e ‧̄i AvK„wZ cwieZ©‡bi Rb¨ †h kw³ (w¯cÖs, †dvg) 

 †Kvb h‡š¿i Kg©`¶Zv ej‡Z Kvh©Kix kw³ I cÖ`Ë ‡gvU kw³i AbycvZ‡K 

†evSvq (Gi †Kvb GKK †bB) 

  †eM, Z¡iY, ej, KvR, ¶gZv I kw³i gvÎv h_vµ‡g-

,,,, 22221  TMLMLTLTLT  ML
2
T

–3
, ML

2
T

–2
 

 m f‡ii GKwU e ‧̄ mg‡e‡M (mij •iwLK) Pjgvb| hw` e¯‧wUi †eM wØ¸b 

Kiv nq Z‡e Gi MwZkw³i wK cwieZ©b n‡e?  e ‧̄wUi MwZkw³ c~‡e©i 

MwZkw³i Pvi¸Y 

 KvR I kw³i GKK GKB hv  Ryj 

 ¶gZvi GKK- Ryj/†m‡KÛ  

 B‡jKUªb †fvë (eV) wK‡mi GKK?  kw³ ev Kv‡Ri GKK 

 ej I mi‡bi ga¨eZx© †Kv‡bi gvb KZ n‡j Kv‡Ri cwigvb k~b¨ nq- 90  

 GK †gMv B‡jKUªb †fvë mgvb- 1.6  10
13

 Ryj 

Kv‡Ri cÖK…wZ †Kvb  cos  K…ZKvR,W 

m‡e©v”P KvR 0 cos0 = 1 W = Fs = Wmax 

abvZ¥K KvR 
0   < 

π

2
 

1  cos  > 0 Wmax W > 0 

 

k~b¨ KvR π

2
 cos 

π

2
 = 0 

W = 0 (Null Work) 

FYvZ¥K KvR π

2
 <   π 

0 > cos  1 0 >  W  Wmin 

me©wb¤œ KvR π cosπ =  – 1 W = – Fs = Wmin 

 MwZkxj e ‧̄ hZ wb‡P bv‡g Gi wefe kw³ n«vm cvq wKš‧ MwZkw³ e„w× cvq| 

 GK gvby‡li Mo ÿgZv = 110 watt ev 0.147 HP 

 msiÿYkxj ej Øviv  K„ZKvR k~Y¨| D`vniYt AwfKl©xq ej, •e`y¨wZK ej, 

Zwor ej, †P․¤̂K ej, gnvKl© ej, Av`k© w¯cÖs Gi weK…wZ cÖwZ‡ivax ej| 

 msiÿYkxj e‡ji †ÿ‡Î- (1) c~Y©P‡µ †gvU KvR k~b¨ nq (2) Kv‡Ri cwigvY 

KYvi MwZc‡_i Dci wbf©i K‡i bv (3) kw³ wbZ¨Zvi m~Î cvwjZ nq (4) 

KvR cybiæ×vi Kiv hvq| GB e‡ji D`vniY- AwfKl©xq ej, •e ỳ¨wZK ej, 

w¯úªs-G weK…wZ cÖwZ‡ivaKvix ej| 

 AmsiÿYkxj, ej Øviv  K„ZKvR k~Y¨ nq bv| D`vt mv› ª̀ I Nl©b ej|   

 AmsiÿYkxi e‡ji †ÿ‡Î- (1) c~Y©P‡µ †gvU KvR k~b¨ nq bv (2) Kv‡Ri 

cwigvY KYvi MwZc‡_i Dci wbf©i K‡i (3) kw³i wbZ¨Zv cvwjZ nq bv 

(4) KvR m¤ú~Y©iƒ‡c cybiæ×vi Kiv hvq bv| GB e‡ji D`vniY n‡jv- Nl©Y 

ej, mv› ª̀ ej| 

 mgvb fi‡e‡Mi  fvix e ‧̄i †P‡q nvjKv e ‧̄i MwZkw³ †ekx| 

 mgvb MwZkw³i nvjKv e¯‧i †P‡q fvix  e ‧̄i fi‡eM †ekx| 

 UªvÝdg©vi = Bnv wef‡ei gvb evovq ev Kgvq,‡Rbv‡iUi I Wvqbv‡gv Bnv Zwor 

Drcbœ K‡i Ges hvwš¿K kw³‡K we ỳ¨r kw³‡Z iæcvšÍwiZ K‡i| 

 †K›`ªgyLx ej Øviv K…Z KvR k~b¨| 

 ej I mi‡Yi ga¨eZx© †KvY =90
0 

 n‡j KvR ïb¨ 0
0
| n‡j, m‡ev©”P 180

0
 

n‡j me©wb¤œ| 

 KvR I kw³i GKK I gvÎv GKB| 

 wc÷b I wmwjÛv‡ii g‡a¨ Nl©Y Av‡Q| 

 GKwU KuvPv †jvnvi Dci AšÍwiZ Zvgvi Zvi Rwo‡q we`y¨r Pvjbv Ki‡j 

we`y¨rkw³ Pz¤^Kkw³‡Z iƒcvšÍwiZ n‡e| 

 Ae¯ vb mv‡c‡ÿ GK Pµ cwigv‡Y Mo MwZkw³ K.E. = 
3

2
  ‡gvU kw³| 

 Kv‡Ri cwigvY me‡P‡q †ekx nq hLb cÖhy³ej I mi‡Yi g‡a¨ †Kv‡Yi gvb nq- 0   

 MwZkxj e ‧̄ hZ wb‡P bv‡g Gi wefe kw³ n«vm cvq wKš‧ MwZkw³ e„w× cvq| 

 e‡ji Øviv KvR n‡j MwZkw³ e„w× Ges w  ̄wZ kw³ n«vm cvq Ges e¯‧i Z¡iY 

m„wó nq| 

 kw³i iƒcvšÍi: 

D`vniY kw³i iƒcvšÍi 

UvievBb Nywi‡q we`y¨r kw³ Drcbœ 

Kiv 
hvwš¿K kw³- we ỳ¨r kw³‡Z 

•e`y¨wZK evwZ we`y¨r kw³- Av‡jvK kw³‡Z 

•e`y¨wZK Bw¯¿‡Z ZworPvjbv K‡i 

Zvc Drcbœ Kiv 
we`y¨r kw³- Zvc kw³‡Z 

•e`y¨wZK cvLv we`y¨r kw³- hvwš¿K kw³‡Z 

KuvPv †jvnvi Dci AšÍixZ Zvgvi 

Zvi Rwo‡q we ỳ¨r Pvjbv K‡i 

cvZwU‡K Pz¤̂‡K cwiYZ Kiv 

we`y¨r kw³- Pz¤^K kw³‡Z 

`yB nv‡Zi Zvjy ci¯úi Nl‡j Zvc 

Drcbœ nq 
hvwš¿K kw³- Zvc kw³‡Z 

Kqjv †cvov‡j Zvc Drcbœ nq ivmvqwbK kw³- Zvc kw³‡Z 

we`y¨r †Kv‡l ivmvqwbK ª̀‡e¨i 

wewµqvi d‡j we ỳ¨r Drcbœ nq 
ivmvqwbK kw³- Zwor ev we ỳ¨r kw³‡Z 

wbDwK¬qvi wiq¨v±‡ii g‡a¨ GKwU 

wbDUªb Øviv fvix cigvYy‡K AvNvZ 

K‡i wbDwK¬q wdkb wewµqv 

NUv‡bv| 

cvigvYweK kw³- Zvc kw³‡Z 

 GK Ak¦ ¶gZv: cÖwZ †m‡K‡Û 746 J KvR Kivi ¶gZv‡K GK Ak¦  

¶gZv e‡j| 

 1 Ak̂ ÿgZv (HP) = 746W 

  = 746 Js
–1

 = 550 ftlbs
–1

    

  1W = 
1

746
 Ak^ ÿgZv          

 1kW = 
1000

746
 = 1.34 Ak̂ ÿgZv| 

 wmuwo †e‡q Dc‡i DV‡Z Kó nq KviY- AwfKl© e‡ji weiæ‡× KvR nq| 

Kv‡Ri AwfKl©xq GKK †KwR-wgUvi| 

 •e`y¨wZK ev‡j¦i gva¨‡g •e ỳ¨wZK kw³ Av‡jvK kw³‡Z iƒcvšÍwiZ nq| 

AwfKl©xq e‡ji wecixZ KvR W  h. 

 e¯‧i fi I †eM DfqB wØ¸Y n‡j MwZkw³ c~‡e©i 8 ¸Y nq| †K›`ªgywL ej 

Øviv KvR k~b¨ nq| 

 GKwU w¯úªs‡K msKzwPZ Ki‡j Zv‡Z w¯ wZkw³ mwÂZ _v‡K w¯ wZ¯ vcK e‡ji 

weiæ‡× KvR W  x
2
. 
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 GKwU e¯‧‡K f‚wg n‡Z Djø¤^fv‡e Dc‡i wb‡ÿc Kiv n‡jv| h D”PZvq D‡V 

Avevi f~wg‡Z cwZZ n‡jv cv‡ki †jLwPÎ (K) Bnv wb‡ ©̀k K‡i| MwZkw³ 

m‡e©v”P I me©wb¤œ gvb ebvg mgq †jLwPÎ (L)-G †`Lv‡bv n‡jv| 

 
K.E. 

h s 

K.E. 

t 

(K) (L)  

 w¯ i Ae  ̄vi GKwU e ‧̄‡K GKwU w¯ i gv‡bi ej wµqv Kivq e ‧̄wU Pj‡Z ïiæ 

K‡i| Nl©Y‡K we‡ePbv bv Ki‡j cv‡ki †jLwPÎ e ‧̄i ÿgZv cÖKvk K‡i| 

†K›`ªgywL ej Øviv K…Z KvR k~b¨ nq| 

 P 

t  

 e¯‧i fi‡e‡Mi gvb Dnvi MwZkw³i mgvb n‡j e ‧̄wUi †eM 2ms
1 

nq| 

 wmuwo †e‡q Dc‡i DVv FYvZ¥K KvR| Avi wb‡P bvgv abvZ¥K KvR| kw³i 

gvÎv [ML
2
T
2

] 

 mgvb MwZkw³m¤úbœ 9g Ges 4g f‡ii ỳwU e¯‧ A I B Gi •iwLK fi‡e‡Mi 

AbycvZ n‡e 3 : 2| 

 †Kv‡bv e ‧̄i fi‡eM 100% e„w× Ki‡j MwZkw³ 300% e„w× cvq| 

 e¯‧i AvKvi cwieZ©‡bi Rb¨ w¯ wZkw³ jvf K‡i- aby‡K Zxi jvwM‡q Uvb‡j, 

avZe cvZ‡K euvKv‡j| 

 GKwU fvix e ‧̄‡K gv_vq K‡i Abyf wgK eivei iv Í̄vi Dci w`‡q GK ¯ vb n‡Z 

Ab¨ ¯ v‡b miv‡bv n‡jv- (1) Nl©Y e‡ji weiæ‡× KvR nq (2) Awfjw¤^K 

cÖwZwµqv Øviv KvR k~b¨| 

 `ywU e¯‧KYvi ga¨Kvi ~̀iZ¡ e„w× Ki‡j Ñ (i) gnvKl© ej Øviv K…Z KvR 

FYvZ¥K| (ii) evwn¨K ej Øviv K…Z KvR abvZ¥K (iii) gnvKl© ej Øviv K…Z 

KvR ~̀i‡Z¡i Avw` I P‚ovšÍ gv‡bi Dci wbf©i Ki‡e| ga¨eZ©x †Kv‡bv gv‡bi 

Dci bq| gnvKl© wefe (v) I cÖvej¨ (E) Gi g‡a¨ m¤úK© n‡jv, W = 
1

2
 

Kx
2
| A_©vr w  ̄wZ¯ vcK ej Øviv KvR mi‡Yi e‡M©i mgvbycvwZK|   

 D‡ovRvnvR †_‡K wbwÿß †evgv gvSc‡_ †K‡U †M‡j †gvU fi‡eM Kg‡e| 

AwfKl©xq w¯ wZkw³ ej Øviv m„ó mi‡Yi mgvbycvwZK| 

 

 C D 

B 
A 

O 


†e

M
 

 

mgq   

 (i) wPÎ Abyhvqx CD As‡ki fi‡eM n‡e AB As‡ki fi‡e‡Mi Pvi¸Y| 

 (ii) CD As‡ki †eM wØ¸Y n‡j MwZkw³ AB As‡ki Pvi¸Y n‡e| 

 w¯úªs aªæeK k = 
F

x
, wbf©i K‡i i. w¯úªs Gi •`‡N ©̈i Dci  

 ii. R¨vwgwZK MV‡bi Dci     iii. c`v‡_©i w  ̄wZ¯ vcKZvi Dci

 
  

FFOORRMMUULLAA  AANNAALLYYSSIISS  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 

KvR msµvšÍ 

e‡ji cÖK…wZ  •iwLK MwZ (r  miY) ‡K․wYK MwZ (r  e¨mva©) 

aªæe ej W = 


F.


r  = Frcos W = 


 .


 =  cos 

cwieZ©bkxj ej 
W =

r2

r1
 


F.d


r  W = 
2

1
 


 .d


 [W =  = Fr =  (2πN)] 

KvR = e¨wqZ kw³i cwigvY = MwZkw³i cwieZ©b ev w ’̄wZkw³i cwieZ©b: 

 W = 

F.


s  = Fs cos = mgs cos:  (i) W = Fs (cos1 – cos2) (miY Avbyf~wgK eivei);  

 (ii) W = mgs sin  Abyf~wgi mv‡_ †KvY m„wó Ki‡j| (iii) W = mgs cos  †`qv‡ji mv‡_ †KvY m„wó Ki‡j| 

 n msL¨K BU w`‡q ¯§„wZdjK •Zwi Ki‡Z K…ZKvR, W = mgh 
n(n1)

2
 [m = B‡Ui fi, h = GKwU B‡Ui D”PZv, n = B‡Ui msL¨v] 

Kzqv msµvšÍ 

 cvwb c~Y© Kzqv Lvwj Kivi †ÿ‡Î  W = mg h  = mg
2

h
 

 Aa© cvwb c~Y© Kzqv Lvwj Kivi †ÿ‡Î W = mg
4

h3
 [ h = 

2

h
+ 

h

4
=3h/4] 

 K…ZKvR, W = mg h  = r
2
h  g  h ; cvwbi NbZ¡  = 

m

V
;   

 m = V = r
2
h, GLv‡b, h  cÖK…Z D”PZv, Ges h  n‡jv Mo D”PZv 

 

3h/4 
h/2 

h/4 

h/2 

h/4 

h=0 

h=h 
 

 h  = cvwb k~b¨ D”PZv + 
cvwb c~Y©D”PZv

2
 

kw³ msµvšÍ 

  MwZkw³,  Ek = 
1

2
 mv

2
 = 

P
2

2m
 ; Ek  v

2
  v  EK; v2 = 1vn  [n = MwZkw³i ¸b, v2 = P~ovšÍ †eM]; EkP

2
 ev P EK ; P = 

2Ek

v
  

 (i)  f~wg ¯úk© Kivi gyû‡Z©, Ek = Ep = mgh;    

 (ii) 
1
/2 mv

2
 = Fs;   

 (iii) KvR-kw³ Dccv`¨, K…ZKvR = MwZkw³i cwieZ©b, W = 
1

2
 m (v1

2 
 v2

2
) ( ỳwU †e‡Mi †¶‡Î) 

 †h †Kvb mg‡qi wefekw³, mghEp   ; EP  h        (i) kw³i AcPq, E = mg(h  x);   (ii) mgh = Fs    

  w¯cÖs Gi Rb¨, F = kx   mg = kx;    W =
2

2
1 kx  = 

F
2

2k
 [x ms‡KvPb  ev cÖmviY, k w¯cÖs aªæeK] 

 †Kvb e ‧̄‡K h D”PZv n‡Z †Q‡o w`‡j hvÎv c‡_i †Kvb we› ỳ‡Z, Ep = mgx, Ek = mg(h – x)  
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kw³ I 

K…ZKvR 

 MwZkw³i cwieZ©b = K…ZKvR; W = 
1

2
 m (v2

2
  v1

2
)      W =  (2  1);  Ek = 

1

2
 I

2
 

 Ek = 
1

2
 mv

2
 + 

1

2
 I

2                                                                          
 

1

2
 mg

2
 (2t  1) 

miY I †eM 

 W = mgh; h = l(1  cos) = l  l
2
  x

2
; Ek(max) = 

1

2
 mvmax2  = mgh 

 v
2

max = 2gh = 2gl(1  cos) = 2g ( )l  l
2
  x

2
  v max = 2 gl sin 



2
 

w¯úªs msµvšÍ 

 w¯úªs Gi †ÿ‡Î, F = kx
2
; Ek = 

1

2
 k (A

2
  x

2
); Ep = 

1

2
kx

2
, E = Ep + Ek = 

1

2
  KA

2
 

 w¯úªs ej Øviv K…ZKvR, W =  
1

2
 KA

2
; w¯úªs ej weiæ‡× K…ZKvR W = 

1

2
 k (x2

2
  x1

2
); U = 

1

2
 mgL 

¶gZv 

msµvšÍ 

  ¶gZv = 

KvR

mgq
  = 

W

t
 = 

EP

t
 = 

mgh

t
 = 

Ek

t
 = 

1

2
 mv

2

t
 = 

Fs

t
 = Fv [†µ‡bi ÿgZv PvB‡jB, P = Fv = mgv] 

  `¶Zv,  = 

cÖvß ÿgZv

‡gvU ÿgZv
 = 

P

P
 = 

mgh

t

P
 

ASPECT 

SPECIAL 

  m f‡ii h D”PZv wewkó n msL¨K BU mvwR‡q DPz Í̄¤¢ •Zwi Ki‡j, K…ZKvR W = mgh 
n(n  1)

2
 

  cvwb †g‡N cwiYZ n‡Z K…ZKvR, W = mgh = Vgh = Atgh 

  AwfK‡l©i cÖfv‡e h D”PZv †_‡K e¯‧ gy³fv‡e Kv`vq ci‡j, Kv`vi Dci cÖhy³ ej, F = 
mg (h + s)

s
 

  m f‡ii †Kvb ey‡jU v †e‡M †`qv‡j/Z³vq cÖ‡ek Ki‡j 
1

2
 mv

2
 = Fx 

 

 
  

VV..VV..II  MMAATTHH  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 MEx 01 

  
GKwU KYvi Dci 



F = (10


i + 10


j + 10


k) N ej cÖ‡qvM Ki‡j 

KYvwUi miY nq 



r = (2


i + 2


j – 2


k) m| ej KZ…©K m¤úvw`Z KvR KZ 

n‡e?  

  Solve 
 
KvR W = 



F.


r  = (10


i + 10


j + 10


k)N . (2


i + 2


j – 2


k)  

  = (10  2) + (10  2) – (10  2) = 20J 

 MEx 02 
 

 10m DuPz ¯’vb n‡Z 100gm fi wewkó GKwU ej‡K †d‡j w`‡j hw` 

ejwU cybivq 8m DuPz ch©šÍ D‡V Z‡e wK cwigvb kw³ e¨vq nq?  

  Solve  )( 21 hhmgw  = 0.10 × 9.8(10 – 8) 

   = 0.10 × 9.8 × 2 = 1.96J  

 MEx 03 
  

†Kvb Kyqvi MfxiZv 20m n‡j H K~qv Aa© c~Y© Ae¯’vq Lvwj 

Ki‡Z K…ZKvR KZ? (cvwbi fi 600kg) 

  Solve  W = mg 
4

h3
= 

600  9.8  3  20

4
 = 88200J 

 MEx 04 
  

16kg Gi GKwU †evgv we‡ùvwiZ n‡q 4kg I 12kg Gi `ywU LÛ nj| 

12kg f‡ii †eM 4ms
-1
 n‡j Ab¨ UzKivwUi MwZ kw³ KZ?   

  Solve 
 2211 vmvm 

 

 
ev, 

1

1

22
1 12

4

412 





 ms
m

vm
v  

  JvmEk 288)12(4
2

1

2

1 22

111
   

 MEx 05 
  

30m D”PZv †_‡K GKwU e¯‘‡K webv evavq co‡Z w`‡j †Kvb D”PZvq 

MwZkw³ wefekw³i wØ¸Y n‡e?  

  Solve 
 
x = 

30

 2 + 1
 = 10m 

 MEx 06 
 

 300 Nm
–1

 ej aªyeK m¤úbœ GKwU w¯cÖs‡K KZUzKz msKzwPZ Ki‡j 1.5 

J KvR Kiv n‡e?  

  Solve  W = 
1

2
 kx

2   
ev x = 

k

w2
 

 ev x = 
300

5.12
 ev x = 0.1m  

 MEx 07 
 
 ‣iwLK fi‡eM 60% evo‡j MwZkw³ e„w× cvq-  

  Solve  E  P
2  
 2E = 11

2

1

2

1

2 E56.2E6.1E
P

P











 
  

 
 MwZkw³ e„w×, ΔE = 2.56–1=1.56×100% = 156%  

 MEx 08 
  

cÖwZ †m‡KÛ 10litre cvwb 10m Dc‡i †Zvjvi Rb¨ AšÍZ KZ 

ÿgZvi cv¤ú `iKvi?  

  Solve 
 
P = 

W

t
 = 

mgh

t
 = 

10  9.8  10

1
 = 980W 

 MEx 09 
 
 100m Mfxi GKwU Kzqv †_‡K BwÄ‡bi mvnv‡h¨ 1 wgwbU 10 †m‡K‡Û 100 

kg cvwb DVvb nq, hẁ  BwÄ‡bi ¶gZv 30% bó nq| Zvn‡j Gi †gvU ¶gZv 

wbY©q Ki|   

  Solve   P = 
t

mgh


  P = 

100  9.8  100

70

100
  70

 = 2000 W 

 MEx 10 
 
 110 lb f‡ii GK e¨w³ †`․‡o 5 †m‡K‡Û 10 ft DuPz wmuwo †e‡q Dc‡i 

D‡V| †jvKwUi Ak¦ ¶gZv KZ?  

  Solve  †jvKwUi Ak¦ ¶gZv, P = 
t

mgh
= 

110 × 32 × 10

5 × 550
 = 12.8 HP
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wweeMMZZ  mmvv‡‡jjii  iivvwwee  wweeÁÁvvbb  BBDDwwbb‡‡UUii  ccÖÖ‡‡kk œœii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 
  

01. GKwU cv¤ú cÖwZ wgwb‡U IqvUvi U¨vsK n‡Z 650 M¨vjb cvwb 40 ft D”PZvq 

Zzj‡Z cv‡i| cv‡¤úi ÿgZv 80% Kvh©Ki n‡j, Gi ÿgZv KZ HP? 

     [RU-C, Feldspar-1: 2022-23 

 A. 9.848  B. 8.948 

 C. 7.748  D. 10.548 

  S B 
 

Why 
 
P = 

mgh

746  t
 

   P = 
mgh

746    t
 HP 

 = 
650  3.79  9.8  40  0.3048

746  0.8  60
  

 = 8.22 HP  8.948 HP 

02. GKwU Mvwoi fi‡e‡Mi gvb Zvi MwZkw³i mgvb| MvwowUi †eM KZ? 

     [RU-C, Feldspar-1: 2022-23] 

 A. 5 ms
1

  B. 0.5 ms
1

 

 C. 2 ms
1

  D. 4 ms
1 

  S C 
 

Why  fi‡eM = MwZkw³ n‡j, P = Ek 

  mv = 
1

2
 mv

2 
 v = 2ms

1
 

03. GKwU KYvi Dci 

F  = ( 2


i + 3


j + 4


k) N ej cÖ‡qv‡Mi d‡j Q (3,  

4,  2) we›`y †_‡K P ( 2, 3, 5) we›`yi ’̄vbvšÍwiZ nq| ej KZ©„K m¤úvw`Z 

Kv‡Ri cwigvY KZ?   [RU-C, Feldspar-1: 2022-23 

 A. 50J  B. 55J 

 C. 59J  D. 60J 

  S C 
 

Why miY, 

QP = 


OP  


OQ = ( 2  3) 


i + (3 + 4)


j + (5 + 2) 


k 

 

QP =  5


i  + 7


j + 7


k 

  K…ZKvR, W = 

F . 


QP = ( ) 2


i + 3


j + 4


k  . ( ) 5


i + 7


j + 7


k  

 = 10 + 21 + 28 = 59J 

04. 5 wU NbvK…wZ cv_i L‡Ûi cÖwZwUi AvqZb 0.216m
3
 I fi 300kg| G‡`i 

GKwU AciwUi Dci †i‡L GKwU Í̄¤¢ cȪ ‘Z Ki‡Z K…Z Kv‡Ri cwigvY KZ? 

[g = 9.8ms
–2

]    [RU-C, Feldspar-1: 2022-23 

 A. 17600J  B. 17650J 

 C. 17640J  D. 17000J 

  S C 
 

Why 
 
W = 

n (n  1)

2
  mgh 

= 
5  4

2
  300  9.8  0.6 = 

17,640J 

Nb‡Ki AvqZb, 

V = h
3
 = 0.216 

 h = 0.6 

05. M f‡ii GKwU e ‘̄i MwZkw³ E n‡j, Gi fi‡eM KZ? 

    [RU-C, Quartz-2: 2022-23] 

 A. 
1

2
 ME  B. 2ME 

 C. ( )2M E   D. M 2E 

  S B 
 

Why M f‡ii e ‧̄i MwZkw³, E = 
P

2

2M
  †hLv‡b, P n‡jv e ‧̄i 

fi‡eM|  E = 
P

2

2M
  P

2
 = 2ME  P = 2ME 

06. wb‡¤œi e ‘̄mg~‡ni g‡a¨ †KvbwUi MwZkw³ †ekx? [RU-C, Topaz-3: 2022-23] 

 A. fi 3M Ges †eM V B. fi 3M Ges †eM 2V 

 C. fi 2M Ges †eM 3V  D. fi M Ges †eM 4V 

  S C 
 

Why 
 
Ackb A Gi Rb¨ 

1

2
 (3M) V

2
 = 

3

2
 MV

2
 

 Ackb B Gi Rb¨ 
1

2
 (3M) (2V)

2
 = 6MV

2
 

 Ackb C Gi Rb¨ 
1

2
 (2M) (3V)

2
 = 9MV

2
 

 Ackb D Gi Rb¨ 
1

2
 M (4V)

2
 = 8MV

2
 

07. 300m DuPz n‡Z GKwU e ‘̄ AwfK‡l©i Uv‡b gy³fv‡e wb‡P co‡j, f~wg n‡Z 

KZ D”PZvq MwZkw³ wefekw³i A‡a©K n‡e?  [RU-C, Topaz-3: 2022-23] 

 A. 100m    B. 200m 

 C. 300m    D. 400m 

  S B 
 

Why  x = 
h

n + 1
 = 

h

1

2
 + 1

 = 
2

3
 h = 

2

3
  300 = 200m 

08. GKwU cvwbc~Y© Kyqvi MfxiZv Ges e¨vm h_vµ‡g 10m I 4m| GKwU cv¤ú 

20 wgwb‡U KzqvwU‡K cvwbk~b¨ Ki‡Z cv‡i| cv‡¤úi Ak¦ÿgZv KZ? 

     [RU-C, Topaz-3: 2022-23] 

 A. 6.87    B. 7.68 

 C. 8.67    D. 8.76 

  S A 
 

Why  P = 
mgh

t
 

= 
Vgh

t
= 

(r
2
h) g 



h

2

t
 

= 
3.1416  2

2
  10  10

3
  9.8  5

1200
  

= 5131.268W = 6.878 hp 

h = 10m 

2r = 4  r = 2m 

t = 20 min = 20  60  

= 1200sec 

P = ? 

fi‡K‡›̀ ªi miY h = 
h

2
 = 

10

2
 = 5m 

09. GKwU KYvi Ici hw` 

F = (3


i  4


j + 6


k) N ej cÖ‡qvM Kivq KYvwU z 

Aÿ eivevi 5m m‡i hvq Z‡e, KYvi Dci K…Z KvR KZ? 

     [RU-C, Topaz-3: 2022-23] 

 A. 30J  B. 15J 

 C. 20J  D. 10J 

  S A 
 

Why  

F = ( )3


i  4


j + 6


k  N; 

   

r  = ( )5


k m 

  K…ZKvR, W = 

F. 


r  = ( )3


i  4


j + 6


k  ( )0


i + 0


j + 5


k  

 = (0 + 0 + 30) = 30J 

10. 20 IqvU ÿgZv ej‡Z Kx eySvq?   [RU-C, Corundum-1: 2022-23] 

 A. 20 †m‡K‡Û 1 Ryj KvR B. 1 †m‡K‡Û 20 Ryj KvR 

 C. 4 †m‡K‡Û 5 Ryj KvR D. Dc‡ii me¸wj 

  S B 
 

Why 
 
cÖwZ †m‡K‡Û 1 Ryj KvR Kivi ÿgZv‡K 1 IqvU e‡j| 

Abyiƒcfv‡e, cÖwZ †m‡K‡Û 20 Ryj KvR Kivi ÿgZv‡K 20 IqvU e‡j|  

11. m D”PZv †_‡K GKwU e ‘̄‡K webv evavq co‡Z w`‡j, f‚wg †_‡K KZ 

D”PZvq Gi wefekw³ MwZ kw³i A‡a©K n‡e? 

     [RU-C, Corundum-1: 2022-23] 

 A. 20m     B. 40m 

 C. 30m    D. 10m 

  S A 
 

Why 
 
x = 

nh

n + 1
 = 

1

2
 h

1

2
 + 1

 = 
h

3
 = 

60

3
 = 20 m 
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12. KvR-ÿgZv-kw³i Dccv`¨ Abymv‡i e ‘̄i Dci K…Z KvR †KvbwUi mgvb?  

   [RU-C, Jupitar-1, Set-1. 2021-22] 

 A. MwZkw³  B. †K․wYK fi‡eM  

 C. •iwLK fi‡eM  D. •iwLK Z¡iY 

  S A 
 

Why 
 
KvR-ÿgZv kw³ Dccv`¨: Ò†Kvb e ‧̄i Dci wµqviZ jwä ej 

KZ…©K K…ZKvR Zvi MwZkw³i cwieZ©‡bi mgvbÓ W = 
1

2
 mv

2
 –  

1

2
 mv0

2
 

13. KZ Av‡M© 10 Ryj?   [RU-C, Neptune-2, Set-1. 2021-22] 

 A. 10
6
  B. 10

7 

 C.10
8
   D. 10

9 

  S C 
 

Why 1Nm = 105 dyne 102cm = 107 dyne cm [1 dyne cm = 1 erg] 

  1J = 10
7
 erg [1Nm = 1J]  

  10J = 10
8
 erg

 

14. w¯úªs †K †U‡b j¤̂v Kiv n‡j †Kvb kw³ mwÂZ n‡e? [RU-C, Jupitar-1, Set-1. 2021-22] 

 A. Zvckw³  B. w  ̄wZkw³ 

 C. MwZkw³  D. AšÍ¯ kw³ 

  S B 
 

Why w¯úªs‡K †U‡b cÖmvwiZ Ki‡j wefekw³ ev w  ̄wZkw³ mwÂZ nq| 

15. GKwU KYvi Dci 

F = ( )

i – 2

j + 4 


k N ej cÖ‡qvM Kivi d‡j KYvwUi 


d 

= ( )2

i + n


j + 


k m miY nq| n Gi gvb KZ n‡j m¤úvw`Z Kv‡Ri gvb 

k~b¨ n‡e?    [RU-C, Jupitar-1, Set-1. 2021-22] 

 A. 2 B. 5 C. 3 D. 6  

  S C 
 

Why 
 
K…Z KvR k~b¨ n‡e hLb, W = 



F.


d = 0  

 myZivs, 


F.


d = 0  (


i – 2


j + 4


k).(2


i + n


j + 


k) = 0  

  2 – 2n + 4 = 0  n = 
6

2
 = 3 

16. GKwU w¯úªs †K 20N ej Øviv Uvb‡j 5cm cÖmvwiZ nq| 10cm cÖmvi‡Y 

K…Z KvR KZ?    [RU-C, Neptune-2, Set-1. 2021-22] 

 A. 5J  B. 4J 

 C. 3J  D. 2J 

  S D 
 

Why 
 
k = 

F

x
 = 

20

0.05
 = 400 Nm

1  

 
w = 

1

2
 kx

2 
= 

1

2
   400  (0.1)

2  
= 2J 

17. w̄ ’ive ’̄vi GKwU KYvi Dci F = kx ej cÖ‡qvM Ki‡j KYvwUi miY x = 0m 

†_‡K x = 4m nq| k = 1 Nm
1 

n‡j, Kv‡Ri cwigvY KZ? 

    [RU-C, Shift-4, Set-1 (Venus-1): 2021-22] 

 A. 0 N.m  B. 
64

3
 N.m 

 C. 8 N.m  D. †Kv‡bvwUB bq 

  S C 
 

Why  W = 
1

2
 k (xf

2
 – xi

2
) = 

1

2
  1  (4

2
 – 0) = 8 Nm 

18. †Kvb e ‘̄ 20m D”PZv †_‡K webv evavq co‡j, f‚wg n‡Z KZ D”PZvq 

MwZkw³ wefe kw³i wZb¸Y n‡e?   [RU-C, Jupitar-1, Set-1. 2021-22] 

 A. 5m B. 10m C. 15m D. 20m 

  S A 
 

Why  kn Ep n‡j, x = 
h

n + 1
  

 ‡h‡nZz, Ek = 3 EP myZivs x = 
20

3 + 1
 = 5m 

19. 10kg f‡ii GKwU w ’̄i e ‘̄i Dci 16N ej cÖ‡qvM Kiv n‡j 10s ci Gi 

MwZkw³ KZ n‡e?    [RU-Uranus-1, Set-1. 21-22] 

 A. 1280J  B. 980J 

 C. 80J  D.1180J 

  S A 
 

Why F = ma = m 
v – u

t
 [u = 0] 

  v = 
F  t

m
 = 

16  10

10
 =16 ms

–1 

 MwZkw³, Ek =  
1

2
 mv

2
 = 

1

2
  10  (16)

2
 = 5  256 = 1280J 

20. †Kvb MwZkxj e ‘̄i MwZkw³ Ek Ges P fi‡eM n‡j, P ebvg Ek Gi 

†jLwPÎwU wKiƒc n‡e?   [RU-Uranus-1, Set-1. 21-22] 

 A. AvqZKvi cive„Ë B. Awae„Ë 

 C. Dce„Ë  D. mij‡iLv 

  S D 
 

Why  Ek =  
P

2

2m
  Ek  P

2  

 
 P  Ek  

myZivs, †jLwPÎ mij‡iLv| 

g‡b ivL‡e Ñ 

 mgvYycvwZK m¤ú‡K©i †jLwPÎ mij‡iLv| 

 e¨v Í̄vbycvwZK m¤ú‡K©i †jLwPÎ Awae„Ë|  

 m~PKxq m¤ú‡K©i †jLwPÎ cive„ËvKvi| 

 

P 

Ek  

21. GKwU †gvU‡ii 5m D”PZvq 10m
3
 GKwU cvwbi U¨vsK c~Y© Ki‡Z 5min 

mgq jv‡M| 50% kw³ bó n‡j †gvU‡ii kw³ KZ? [g = 9 ms
2

]  

[RU-Uranus-1, Set-1. 21-22] 

 A. 1000 W B. 3000W C. 5000W D. 10000W 

  S B 
 

Why 
 
 = 

P'

P
  P = 

mgh

 × t
  

 P = 
Vgh

t
 = 

10
3
  10  9  5

0.5  5  60
   P = 3000W 

22. GKwU 7 Zjv fe‡b GKwU wjdU 8 Rb gvbyl‡K (cÖ‡Z¨‡Ki fi 65 kg) 

bxPZjv †_‡K 7 Zjvq 100s G wb‡q †h‡Z cv‡i| bxZ Zjv †_‡K 7 Zjvi 

`~iZ¡ 150ft n‡j, wjdUwUi ÿgZv KZ?  [RU-Uranus-1, Set-1. 21-22] 

 A. 1.32KW B. 1.5KW C. 2.33KW D. 2.5KW 

 S C 
 

Why wjd‡Ui ÿgZv, P = 
mgh

t
  

= 
8  65  9.8  150  0.305

100
  

= 2329.89 watt = 2.33 kW 

GLv‡b, 1ft = 0.305 meter 

23. 60 m D”PZv †_‡K GKwU e ‘̄‡K webv evavq wb‡P co‡Z †`Iqv n‡jv| †Kvb 

D”PZvq e ‘̄wUi MwZkw³ wefekw³i cuvP¸Y n‡e?  [RU. Sinovac, Set-1. 20-21] 

 A. 10 m  B. 15 m 

 C. 12 m  D. 5 m  

  S A 
 

Why  Ek = 5Ep    
1

2
mv

2
 = 5 mgh 

  
1

2
  2  g  (60– h) = 5gh  

 – h = 5h  h = 10m 

  Aspect Special:  f‚wg †_‡K D”PZv x = 
h

n + 1
 = 

60

5 + 1
 = 10m [GLv‡b h  

n‡jv †gvU D”PZv Ges n n‡jv MwZkw³ I wefekw³i AbycvZ] 

24.  20 kg f‡ii GKwU KYvi †eM (4

i  + 5


i  + 6


k) ms

1
 n‡j Gi MwZkw³ 

KZ n‡e?    [RU. Astrazeneca, Set-1. 20-21] 

 A. 300J B. 600 J C. 770J D.1440 J 

  S C 
 

Why  KYvi †e‡Mi gvb, v = 4
2
 + 5

2
 +6

2
 = 16 + 25 +36 = 77 

  Ek = 
1

2
mv

2
 = 

1

2
  20  77 = 770J 
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25. GKwU e ‘̄‡K Lvovfv‡e Dc‡ii w`‡K Qz‡o †`Iqv n‡jv| †Kvb †jLwPÎwU f~wg n‡Z 

D”PZv h Gi mv‡c‡ÿ wefekw³ E wb‡ ©̀k K‡i? [RU. Moderna, Set-2. 20-21] 

 A. 

 

O 

E 

h 

  B. 

 

O 

E 

h  

 C. 

 

O 

E 

h 

  D. 

 

O 

E 

h  

  S A 
 

Why  GLv‡b, E = mgh  E  h; e¯‧wU f‚wg †_‡K hZ Dc‡i 

DV‡Z _v‡K A_©vr h Gi gvb hZ evo‡Z _v‡K ZZB wefe kw³ E Gi gvb 

mgvbycvwZK nv‡i mij‣iwLKfv‡e e„w× †c‡Z _v‡K| 

26. 20kg f‡ii GKwU KYvi †eM (4


j + 5


j + 6


k)ms
–1

 n‡j Gi MwZkw³ KZ 

Ryj?    [RU. 18-19] 
 A. 300 B. 600 C. 770 D. 1440 

  S C 
 

Why  EK = 
1

2
  20  ( )4

2
 + 5

2
 + 6

2
2

 = 770 

27. Kv‡Ri gvb k~b¨ n‡e hw` cÖhy³ ej I mi‡Yi ga¨eZ©x †KvY nq? 

[RU. 17-18; IU. 11-12; CoU. 13-14; RU. 10-11; JU. 12-14; MAT. 04-05] 

 A. 0  B. 90 

 C. 180  D. 360 

  S B 
 

Why  KvR, W = FS cos  

   = 0 n‡j W = FS  

 Avevi,   n‡jW = 0 [ cos90 = 0] 

28. Rjwe`y¨r Drcv`‡bi †ÿ‡Î wb‡Pi †KvbwU e¨envi Kiv nq? [RU. 17-18] 

 A. cvwbi wefekw³    B. cvwbi w  ̄wZ kw³ 

   C. cvwbi mv› ª̀Zv  D. cvwbi c„ôUvb   Ans AB  

29. GKwU 5 wK‡jvwgUvi mPj e ‘̄i mi‡Yi j¤^w`‡K 10 wbDUb I 5 wbDUb 

gv‡bi ỳwU ej e ‘̄wUi Dci wecixZ w`‡K wµqv K‡i| ej ỳwU Øviv K…Z 

Kv‡Ri gvb KZ n‡e?   [RU. 17-18] 

 A. 50 Ryj  B. 25 Ryj 

 C. 0 Ryj  D. 15 Ryj  

 

Ans C  

30. F ej cÖ‡qv‡M GKwU †Uªb S `~i‡Z¡ _v‡g| hw` Avw`‡eM wØ¸Y Kiv nq Z‡e 

†Kvb ~̀i‡Z¡ †UªbwU _vg‡e?   [RU. 17-18] 

 A. S  B. 2S 

 C.3 S  D. 4S 

  S D 
 

Why  W = EK = 
1

2
 mv

2
 = mgs 

 s  v
2
 A_©vr †eM wØ¸Y Ki‡j miY 4 ¸Y n‡e| 

31. 1m DPz †Uwe‡ji Dci Aew ’̄Z 100g f‡ii GKwU eB‡K 10cm `~‡i 

miv‡bv n‡j, eBwUi w¯’wZ kw³i cwieZ©b n‡e-  [RU. 17-18] 

 A. 9.8J  B. 98J  

 C. 0J       D. ‡KvbwUB bq  

 

Ans C  

32. e¯‘i MwZkw³ k, fi m n‡j MwZkw³ I fi‡e‡Mi g‡a¨ m¤úK©-  

[RU. 17-18; MBSTU. 14-15] 

 A. p = 
k

2

2m
     B. k = 

2m

pm
  

 C. k = 
p

2

2m
  D. P = 

2m

k
2   

 

Ans C  

33. cÖwZ †m‡K‡Û 746 Ryj KvR Kivi ÿgZv‡K wK e‡j?  [RU. 17-18] 

 A. MwZkw³  B. Ak̂ÿgZv 

 C. wK‡jv-IqvU N›Uv  D. wbDUb wgUvi 

  S B 
 

Why  1 Ak ̂ÿgZv = 746Js
–1

 = 746 Watt cÖwZ †m‡K‡Û 746 

Ryj KvR Kivi ÿgZv‡K GK Ak^ ÿgZv e‡j| 

34. cÖwZ N›Uvq 5000 gallon cvwb 36ft Dc‡i Zzj‡Z me©wb¤œ KZ Ak^ÿgZvi 

BwÄb jvM‡e? [RU. 17-18] 

 A. 0.5  B. 1 

 C. 1.5  D.  †KvbwUB bq 

  S D 
 

Why  P = 
mgh

t
 = 

5000  3.79  9.8  36  0.3048

3600
  

 = 566.04W = 
566.04

746
HP = 0.76HP 

35. •iwLK fi‡eM 60% evo‡j MwZkw³ e„w× cvq-   [RU. 16-17] 

 A. 60%       B. 125%    

 C. 156%  D. 160%  

  S C 
 

Why  E = 
P

2

2m
 [GKwU KYv nIqvi Kvi‡Y Zvi fi w¯ i] 

 E P
2  


 
E1= 



P2

P1

2
  E1 = 1.6

2
  E1 = 2.56E1 

  

 
 MwZkw³ e„w×, ΔE = 2.56 – 1 = 1.56 × 100% = 156% 

36. GKwU e ‘̄ mg`ªæwZ‡Z e„ËvKvi c‡_ Nyi‡j Gi Dci-   [RU. 15-16] 

 A. †Kvb KvR nq bv B. me©vwaK KvR nq 

 C. †Kvb ej wµqv K‡i bv D.  †eM AcwiewZ©Z _v‡K 

 

Ans A  

37. †Kvb e ‘̄i Dci cÖhy³ ej Øviv K…Z KvR e ‘̄wUi MwZ kw³i cwieZ©‡bi-  

[RU. 15-16] 

 A. †P‡q †ewk  B. †P‡q Kg 

 C. mgvb  D. †Kv‡bvwUB bq 

  S C 
 

Why  KvR kw³ Dccv`¨: †Kvb e ‧̄i Dci cÖhy³ ej Øviv K…Z 

KvR e ‧̄wUi MwZ kw³i cwieZ©‡bi mgvb| 

38. Ak^ÿgZv wK?     [RU. 15-16] 

 A. 500ft.lb/s  B. 746 erg/s 

 C. 700 erg/s  D. 550ft.lb/s  
 

Ans D  

39.  GK Ak¦ ¶gZv mgvb KZ IqvU?   [RU. 15-16; JU. 10-11, 09-10] 

 A. 746   B. 747 

 C. 798        D. 749    
 

Ans A  

40. 100 GKK †giæ kw³ I 10 †m. wg. •`N©¨ GKwU Pz¤̂K‡K †P․¤̂K ga¨‡iLvi mv‡_ 

60 †KvY AvbZ Ki‡Z K…Z Kv‡Ri cwigvY KZ? (H = 0.32 GKK) [RU. 15-16] 

 A. 180 erg  B. 200 erg 

 C. 160 erg  D. 140 erg 

  S C 
 

Why  K…Z KvR = 100  10  cos60  0.32 = 160 erg 

41. ‡Kvb ’̄v‡b GKwU e ‘̄i IRb 250N| e ‘̄wUi fi KZ?   [RU. 15-16] 

 A. 250kg  B. 255kg 

 C. 25.51kg  D. 525.51kg 

  S C 
 

Why  m =  
W

g
 = 

250

9.8
 = 25.51kg 

42. 10N ej cÖ‡qvM GKwU Mvox‡K 100m miv‡Z K…Z KvR KZ? ( = 60) [RU. 15-16] 

  A. 100J   B. 1900J 

 C. 500J  D. 50J 

  S C 
 

Why  W = Fscos = 10  100  cos60 = 500J 

43.  2N ej †Kvb wbẁ ©ó f‡ii e ‘̄i Dci wµqv Kivq e ‘̄wU e‡ji ẁ ‡Ki mv‡_ 60
o
 

†Kvb Drcbœ K‡i 5cm ~̀‡i m‡i †M‡j  Kv‡Ri cwigvb KZ? [RU. 15-16, 14-15] 

  A. 5J         B. 0.005J     

  C. 10J          D. 0.05J   

  S D 
 

Why  W = Fs cos = 2  0.05  cos60 = 0.05J 
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44. w¯’i Ae ’̄v †_‡K 40kg fiwewkó †Kvb e ‘̄ wbw`©ó e‡ji wµqvi d‡j 2s ci 

15ms
1

 †eM cÖvß nj| 4s ci  e ‘̄wUi MwZkw³ KZ n‡e?  [RU. 15-16] 

 A. 6000J  B. 12000J 

 C. 18000J  D. 0J 

  S C 
 

Why  2s ci, v = u + at  15 = 0 + a  2  7.5ms
–1 

 4s ci, v = u + at = 0 + 7.5  4 = 30ms
–1 

  MwZkw³, Ek = 
1

2
 mv

2
 = 

1

2
  40  30

2
 = 18000J 

45.  GKwU e ‘̄‡K mgZj f~wgi (i) a ̄ ’vb n‡Z Dj¤̂fv‡e b ̄ ’v‡b †bqv n‡jv| Gici (ii) b 

’̄vb n‡Z Avbyf~wgKfv‡e c ’̄v‡b †bqv n‡jv Ges me‡k‡l (iii) c ’̄vb n‡Z Lvov wb‡Pi  

ẁ ‡K H f~wgi d ̄ ’v‡b bvgv‡bv n‡jv | wb‡Pi †KvbwU mwVK?   [RU. 14-15]  

  A. (i)-G K…Z KvR FYvZ¥K         B. (ii)-G K…Z KvR abvZ¥K 

 C. (iii)-G K…Z KvR DfqB D. †KvbwUB bq  

 

Ans B  

46. wb‡Pi †KvbwU msi¶Ykxj e‡ji †¶‡Î AmZ¨ bq?   [RU. 14-15] 

  A. kw³i AcPq N‡U      B. K…Z KvR cybiæ×vi Kiv Am¤¢e bq 

 C. hvwš¿K kw³i msi¶Y m~Î Lv‡U bv D. †KvbwUB bq   

 

Ans B  

47. GKwU Uªv‡Ki IRb GKwU Kv‡ii IR‡bi wØ¸Y Ges UªvKwUi Kv‡ii wØ¸Y MwZ‡Z 

Pj‡Q| Kv‡ii Zzjbvq Uªv‡Ki MwZkw³i Rb¨ †KvbwU mZ¨?  [RU. 13-14] 

 A. Uªv‡Ki MwZkw³ †ekx-ïay GUv ejv hvq   

 B. Uªv‡Ki MwZkw³ Kv‡ii Zzjbvq 8 ¸Y  

 C. Uªv‡Ki MwZkw³ Kv‡ii Zzjbvq 4 ¸Y †ekx  

 D. Uªv‡Ki MwZkw³ Kv‡ii Zzjbvq wØ¸Y †ekx 

  S B 
 

Why  
ET

EC
 = 

1

2
mtvt

2

1

2
meve

2
  = 

2me  (2ve)
2

meve
2  = 8     ET = 8EC 

48.  5kg f‡ii GKwU ej‡K Dci †_‡K †Q‡o ‡̀ Iqv nj| gvwU‡Z ¯úk© Kivi g~û‡Z© 

Zvi MwZkw³ 980 J n‡j, ejwU KZ D”PZv †_‡K Qvov n‡qwQj?  [RU. 13-14] 

 A. 20 m        B. 2 m   

     C. 20 km       D. 2cm 

  S A 
 

Why  mgh = 980 ev,h = 
980

5  9.8
 = 20m 

49.  1m DuPz †Uwe‡ji Dci Aew¯’Z 100g f‡ii GKwU eB‡K 30 cm `~‡i 

miv‡bv n‡jv| eBwUi w¯’wZkw³i cwieZ©b KZ?  [RU. 13-14] 

 A. 9.8 × 10
5
erg       B. 2.94 × 10

4
erg   

 C. 0erg   D. 3 × 10
4
erg  

  S C 
 

Why  Ep = mgh = mg × 0 = 0erg 

50. 3kg f‡ii e ‘̄‡K f~c„ô †_‡K 20m D”PZvq DVv‡bv n‡jv| e ‘̄wUi kw³ 

KZ?    [RU. 12-13] 

 A. 580 J B. 588 J C. 600 J D. 560 J 

  S B 
 

Why  e ‧̄wUi kw³ = mgh = 3  9.8  20 = 588J 

51. GKwU wmwjÛv‡ii fi 50Kg Ges e¨vmva© 0.2m| wmwjÛviwUi A‡ÿi 

mv‡c‡ÿ Gi RoZvi åvgK 1kgm
2
| wmwjÛviwU hLb 4ms


 †e‡M 

Abyf~wgKfv‡e Mov‡Z _v‡K, ZLb Zvi †gvU MwZkw³ KZ n‡e? [RU. 12-13] 

 A. 150J  B. 300J 

 C. 450J  D. 600J 

  S D 
 

Why   e ‧̄wU Abyf~wgKfv‡e Mov‡j †gvU MwZkw³ 

 Ek = 
1

2
mv

2
 + 

1

2
I

2
 = 

1

2
  50  4

2
 + 

1

2
  1  



4

0.2

2

 = 600J 

52.  B‡jKUªb †fvë (eV) wK‡mi GKK?    [RU. 11-12] 

 A. wefe           B. cÖwZmiY    

 C. kw³       D. PvR©   

 

Ans C  

53.  Ryj wK‡mi GKK?   [RU. 09-10] 

 A. Zv‡ci      B. Kv‡Ri      

 C. kw³i       D. c~‡e©i me¸wj  

 

Ans D  

54. ¶gZvi hvwš¿K e¨envwiK GKK-   [RU. 06-07] 

 A. IqvU     B. Ak¦¶gZv 

    C. wK‡jvIqvU    D. dzU-cvDÛ   
 

Ans B  

 
 

SSEELLFF  TTEESSTT 
(wb‡¤œv³ cÖkœ¸‡jv e„Ë () fivU K‡i cÖ¯‘wZ hvPvB K‡i bvI) 

 

01. GKwU v̀jv‡bi Qv‡̀ i mv‡_ jvMv‡bv 10m GKwU gB f~wgi mv‡_ 30 †Kv‡Y AvbZ 

Av‡Q| 68 kg f‡ii GK e ẅ³ 12 kg f‡ii wRwbmmn 19.6 s G gB †e‡q Qv‡̀  D‡V| 

H e ẅ³ KZ IqvU (w) ÿgZv cÖ‡qvM K‡i‡Q?  

 200  300 

 400 600 

02. 7.5m j¤^v GKwU gB †`qv‡ji mv‡_ 60
0
 †Kv‡Y †njv‡bv Av‡Q| 65kg 

f‡ii GK e¨w³ 12kg f‡ii GKwU †evSvmn 20s G gB †i‡L Qv‡` I‡V| 

cÖhy³ ¶gZv KZ?   

131.5W  135.5W   

121.5W 141.5W   

03.  GKwU BwÄb †Kv‡bv KYvi Dci (2


i


j– 


k) N ej 2 †m‡K‡Û cÖ‡qvM 

Kivq KYvwUi (



i


j


k) m miY nq| BwÄbwUi ¶gZv KZ?  

15 IqvU   7.5 IqvU 

75 IqvU   1.5 IqvU 

04. †Kv‡bv Kzqv †_‡K 30 m Dc‡i cvwb †Zvjvi Rb¨ 5 kW Gi GKwU cv¤ú 

e¨envi Kiv nq| cv‡¤úi Kg©`ÿZv 90% n‡j cÖwZ wgwb‡U KZ wjUvi cvwb 

†Zvjv hv‡e? [g = 9.8 m/sec
2
]  

1000 liters 815 liters  

 1200 liters 918 liters  

05. GKwU e ‘̄i fi‡eM 200% e„w× Ki‡j MwZkw³ †Kgb cwiewZ©Z n‡e?   

  2 ¸Y e„w× cv‡e 8 ¸Y e„w× cv‡e  

6 ¸Y e„w× cv‡e  4 ¸Y e„w× cv‡e 

06. GKwU cvwbc~Y© K‚‡ci MfxiZv I e¨vmva© h_vµ‡g 10 m I 2m| cv‡¤úi 

Ak¦ÿgZv 6.87 HP n‡j K‚cwU cvwb k~b¨ n‡e-  

  20 min   15 min    

  25 min   40 min 

07. 6 kg fi wewkó GKwU w ’̄i e ‘̄i Dci 30 N ej cÖ‡qvM Kivi 10s ci 

e¯‘wUi MwZkw³ KZ n‡e? 

5000 J 7500 J 8000 J 6000 J  

08. 1 kg I 3 kg f‡ii ỳwU e ‘̄i fi‡eM mgvb| e ‘̄ ỳwUi MwZkw³i AbycvZ n‡e-  

1 : 1 1 : 2 3 : 1 9 : 1  

09. GKwU wjd‡Ui ¶gZv 25kW, wjdUwU 0.5ms
-1

 †e‡M DV‡Z _vK‡j Gi 

†Kej Uvb KZ? 

1.25  10
5
N 5  10

4
N  

     1 10
4
N  5  10

5
N

 

10. 2N ej †Kv‡bv wbw`©ó f‡ii e¯‘i Dci wµqv Kivq e ‘̄wU e‡ji w`‡Ki mv‡_ 

60 †KvY Drcbœ K‡i 5m `~‡i m‡i †Mj| Kv‡Ri cwigvY KZ? 

  2 J  5 J  10 J  30 J 

11. GKwU KYvi Dci 


F = (3

i + 4


j – 2


k) ej cÖ‡qv‡M KYvwUi 



r = (6

i – 2


j 

+ 

k) miY nq| cÖ‡qvMK…Z ej Øviv m¤úvw`Z Kv‡Ri cwigvY KZ n‡e? 

  (9

i + 2


j – 


k)    8J   

  (–3

i + 6


j – 3


k)   32J 
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12. 25 N ej †Kvb w¯cÖs‡K †U‡b 10 cm e„w× K‡i| w¯cÖs‡K 6 cm cÖmvwiZ 

Ki‡j KZ KvR m¤úbœ nq?   

  0.45 J    0.045 J   

  0.25 J    2.5 J  

13. 3kg f‡ii e ‘̄‡K f~c„ô †_‡K 20m D”PZvq DVv‡bv n‡jv| e ‘̄wUi kw³ 

KZ?    

  580 J   588 J 

  600 J   560 J 

14. 50N IR‡bi GKwU e ‘̄‡K 6m D”PZvq DVv‡bvi R‡b¨ GKwU wjd&U e¨envi 

Kiv n‡jv| GwU 70J kw³ e¨q K‡i| AcPqK…Z kw³i cwigvY KZ? 

  230 J   200 J 

  300 J   100 J 

15. 30m D”PZv †_‡K GKwU e¯‘‡K webv evavq co‡Z w`‡j †Kvb D”PZvq 

MwZkw³ wefekw³i wØ¸Y n‡e?   

  10m   15 m 

  25 m   28 m 

16. GKwU Mvox 36 km/hr ‡e‡M MwZkxj| cÖvq †Kvb †e‡M Pj‡j MvoxwUi 

MwZkw³ wØ¸Y n‡e?   

  7 m/s      20 m/s   

  54 m/s       14 m/s 

17. 1 km DuPz‡Z Aew̄ ’Z GKwU wegvb n‡Z 500g f‡ii GKwU †evgv †d‡j †`Iqv 

n‡jv| f~wg ¯úk© Kivi c~e© gyn~‡Z© Gi MwZkw³ KZ?   

  4900 J   9800 J 

  800 J   900 J  

18. m Ges 2m f‡ii ỳwU e¯‘i •iwLK fi‡e‡Mi AbycvZ 2:1 n‡j G‡`i 

MwZkw³i AbycvZ n‡eÑ  

  2:1   2:1 

  4:1   8:1
 

19. GKwU e ‘̄i fi‡eM 200% e„w× Ki‡j MwZkw³ †Kgb cwiewZ©Z n‡e?   

  2 ¸Y e„w× cv‡e  4 ¸Y e„w× cv‡e 

  6 ¸Y e„w× cv‡e  8 ¸Y e„w× cv‡e 

20. GKwU 6 kg f‡ii e ‘̄‡K GKwU wbw`©ó D”PZv †_‡K †d‡j †`Iqv n‡jv| 

gvwU‡Z covi c~e© gyn~‡Z© e¯‘wUi MwZkw³ 48 J n‡j e ‘̄wUi †eM KZ wQj? 

  10 m/s   6 m/s 

  4 m/s   3 m/s 

 

AAnnsswweerr  AAnnaallyyssiiss 

  

cÖkœ DËi e¨vL¨v 

01 A P = 
mgsin

t
 = 

80×9.8×sin30

19.6
  P = 200 W 

02 D 
P = 

(m1 + m1)gs cos

t
 = 

77  9.8  7.5  cos60

20
 

= 141.487 = 141.5W 

03 B 



F


i 


j 


k


S


i


j


k




F


S

P = 


F  . 


S

t
 = 

15

2
 = 7.5W 

04 D 

Kvh©Kix ÿgZv, P= P ×  = 5 × 10
3 
× 90% = 4500W 

P=
mgh

t
  m = 

Pt

gh
 = 

4500 × 60

9.8×30
 = 918.37 kg    

 V = 918.37L 

cÖkœ DËi e¨vL¨v 

05 B 

fi‡eM 200% evov‡j bZzb fi‡eM,  

P2 = (100 + 200)% = 300% 

ev 3 ¸b,   Ek2
 = (3)

2
 Ek

1
 = 9 Ek

1 

 MwZkw³i cwieZ©b Ek = (9Ek – Ek) = 8 Ek
 
= 8 ¸b e„w×| 

06 A 

t = 
W

P
 = 
r

2
lgh

P
 [cvwb c~Y© Kzqvi †ÿ‡Î h = 

l

2
 ] 

 t = 
3.14  2

2
  10  10

3
  9.8  5

6.87  746  60
 = 20 min 

07 B 

E = 
1

2
 m × 



F

m
 × t

2

  

= 
1

2
 × 6 × 



30

6
 × 10

2

 = 7500 J 

08 C 

P1 =  P 2  m1v1 = m1v2  

 1 × v1 = 3 × v2   v1 = 3v2   

E1 : E2 = 
1

2
 m1v

2

1 : 
1

2
 m2v

2

2  

= 1 × (3v2)
2
 : 3 × v

2

2 = 9v
2

2 : 3v
2

2 = 3 : 1 

09 B P = Fv ev, F = 
P

v
 = 

251000

0.5
 = 510

4
N  

10 B W = Fscos = 2  5  cos 60 = 5J 

11 B 
KvR, W = 



F.


r  = (3


i + 4


j – 2


k).(6


i  – 2


j + 


k)  

  = 18 – 8 – 2 = 8 J 

12 A 

W = 
1

2
  

F

x1
 (x2)

2
  

= 
1

2
 × 

25

0.1
  (0.06)

2
 =  0.45J 

13 B e¯‧wUi kw³ = mgh = 3  9.8  20 = 588J 

14 A 

wjdU KZ…©K e¨eüZ kw³, 

 W = Fh = 50  6 = 300 J 

 AcPqK…Z kw³ = 300  70 = 230 J  

15 A x = 
30

 2 + 1
 = 10m 

16 D v2 = n v1  
 

 
= 2  

36

3.6
14 m/sec 

17 A 
f‚wg ¯úk© Kivi c~e© gyn~‡Z© Gi MwZkw³ 

= wefekw³ = mgh = 0.5  9.8  1000 = 4900 J  

18 D 
Ek1

Ek2

 = 
p

2

1m2

p
2

2m1

 = 
2

2
.2m

1
2
.m

 = 8 : 1 

19 D 

fi‡eM 200% evov‡j bZzb fi‡eM,  

P2 = (100 + 200)% = 300% ev 3 ¸b,   

 Ek2
 = (3)

2
 Ek

1
 = 9 Ek

1 

 MwZkw³i cwieZ©b Ek = (9Ek –Ek)  

   = 8 Ek
 
= 8 ¸b e„w×| 

20 C 

f‚wg ¯úk© Kivi g~û‡Z© mg Í̄ kw³, MwZkw³‡Z iƒcvšÍwiZ n‡e| 

A_©vr, EK = 
1

2
 mv

2   

 v = 
2EK

m
   

 
2×48

6
   v = 4 ms

–1
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06 

Aa¨vq 

c
Ö_
g
 c

Î
 

 

gnvKl© I AwfKl© 

GRAVITATION AND GRAVITY 

  

 
  

QQUUIICCKK  RREEVVIISSIIOONN  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 evqy‡Z GK ev· Zyjvi IRb Ges 4wU †jvnvi e‡ji IRb cÖwZ †¶‡Î wVK  

1 Kg-†`Lv †M‡j: Zzjvi fi I †jvnvi ej¸‡jvi fi mgvb 

 c„w_exi N~Y©b nVvr †_‡g †M‡j †giæwe›`y‡Z e¯‧mg~‡ni fi n‡e- the same 

as before  

 AwfKl© aªæeK G Gi gvÎv- M
–1

L
3
T

–2
  

 c¨vivmyU w`‡q GK wegvb‡mbv 5km D”PZv †_‡K †b‡g Avm‡jv| f~wg ¯ú‡k©i 

mgq Zvi Z¡iY n‡e- 0 

 c„w_exi gyw³‡eM = VE, Pv‡` gyw³‡eM = VM, c„w_exi AwfKl©R Z¡iY Pv‡`i 

AwfKl©R Z¡i‡bi †P‡q †ekx A_©vr gE  > gM      VE>VM  

 c„w_exi †K‡› ª̀ gnvKlx©q Z¡ib KZ?  k~b¨   

 f~-c„‡ô †Kvb e ‧̄i fi 1 kg c„w_exi †K‡› ª̀ Bnvi fi - 1kg 

  DcMÖn gnvk~‡b¨ †Kvb bxwZ †g‡b P‡j?  wbDU‡bi Z…Zxq m~Î 

  mgy`ª mgZ‡j 45 Aÿvs‡k g Gi gvb‡K Av`k© gvb aiv nq| 

 mylg e„‡Ëi AwfKl© †K›`ª R¨vwgwZK †K‡›`ª Aew  ̄Z| 

 c„w_exi f‡ii mwVK mgxKiY M = 
G

gR2

  

 G I g Gi g‡a¨ m¤úK© G = 
gR

2

M
 

 AwfKl© Z¡i‡Yi Dci ª̀vwNgv cÖfve †bB| 

 †Kcjv‡ii Z…Zxq m~‡Îi Aci bvg AveZ©bKv‡ji m~Î| 

 MÖ‡ni AveZ©bKvj Gi f‡ii Dci wbf©i K‡i bv| 

 m~h© †_‡K MÖ‡ni Mo ~̀iZ¡ hZ Kg nq A_©vr MÖn m~‡h©i hZ wbK‡U _v‡K Gi 

AveZ©bKvj ZZ Kg nq|  

 wbDU‡bi m~Î n‡Z †Kcjv‡ii m~Î cÖwZcv`b Kiv hvq|  

 m~h© n‡Z c„w_exi ~̀iZ¡ A‡a©K n‡Z 129 w`‡b eQi n‡e| 

 g½jMÖ‡n 691 w`‡b eQi nq| 

 wef‡ei gvÎv mgxKib  [L
2
T

– 2
] 

  c„w_exi †K› ª̀ †_‡K c„w_ex‡K wN‡i N~Y©vqgvb GKwU DcMÖ‡ni ~̀iZ¡ wØ¸b Kiv 

n‡j Zvi MwZ‡eM- 2  ¸b Kg‡e|   

  c„w_exi †K‡› ª̀ e¯‧i IRb k~b¨| 

  gyw³‡eM e ‧̄i f‡ii Dci wbf©i K‡i bv| 

  gnvKl©xq cÖvej¨ AwfKl©R Z¡i‡Yi mgvb, A_©vr (E = g) 

  f~w¯ i DcMÖ‡ni ch©vqKvj 24 N›Uv| f‚-w¯ i DcMÖ‡ni Kÿc_‡K  cvwK©s Kÿ 

c_ e‡j| 

 DcMÖn gnvk~‡b¨ †Kvb bxwZ †g‡b P‡j?  wbDU‡bi Z…Zxq m~Î 

  gnvKl© ej e ‧̄Ø‡qi gva¨‡gi cÖK…wZi Dci wbf©i K‡i bv 

  wewfbœ ¯’v‡b g Gi gvb:  

AÂj gvb AÂj gvb 

†giæ AÂj 9.83217 ms
–2

 45 Aÿvs‡k 
9.80665 ms

–2
/ 

9.81 ms
–2

 

welyexq AÂj 9.78039 ms
–2

 g½j MÖ‡n 3.8ms
–2

 

µvšÍxq AÂj 9.78918 ms
–2

 e„n¯úwZ MÖ‡n 25.92ms
–2

 

AÂj gvb AÂj gvb 

XvKvq 9.7835 ms
–2

 Puv‡` 1.95ms
–2

 

ivRkvnx‡Z 9.790 ms
–2

 c„w_exi †K‡› ª̀ 0 ms
2

 

 wewfbœ MÖ‡n gyw³‡e‡Mi gvb: 

MÖ‡ni bvg gyw³ †e‡Mi gvb 

c„w_ex  11.2kms
–1

/7miles
–1

/25000mileh
–1

  

g½j MÖn 5.1kms
–1

 [Zcb m¨vi] /4.77kms
–1 

[Avgxi m¨vi] 

eya 7.1kms
–1 

e„n¯úwZ 6.0210
4
ms

–1
 

 f‚-c„‡ô g Gi gvb me‡P‡q †ewk 

 c„w_exi c„ô n‡Z Dc‡i ev Af¨šÍ‡i †M‡j g Gi gvb Kg‡Z _v‡K 

  c„w_exi †K‡› ª̀ g Gi gvb k~b¨ 

 c„w_exi AwfKl©R Z¡ib g n‡j P‡› ª̀ 
1

6
 g  

 (i) MÖ‡ni AveZ©bKvj Gi f‡ii Dci wbf©i K‡i bv|  

 (ii) m~h© †_‡K MÖ‡ni Mo ~̀iZ¡ hZ Kg nq A_©vr MÖn m~‡h©i hZ wbK‡U _v‡K Gi 

AveZ©bKvj ZZ Kg nq| 

 f~w¯ i DcMÖ‡ni ch©vqKvj 24 N›Uv| 

  c„w_exi †K‡› ª̀ e¯‧i IRb k~b¨| 

  gyw³‡eM e ‧̄i f‡ii Dci wbf©i K‡i bv| 

  gnvKl©xq cÖvej¨ AwfKl©R Z¡i‡Yi mgvb, A_©vr (E = g) 

  f‚-w¯ i DcMÖ‡ni Kÿc_‡K  cvwK©s Kÿ c_ e‡j| 

 7.92kms
1

 †e‡M Pj‡j IRbnxbZv Abyfe Ki‡e, IRbnxbZvi †ÿ‡Î, 

 V = gR 

 v
2 

>
2

V2
e  A_©vr v =7.88 kms

–1
 n‡Z 11.2kms

–1
 nq Zvn‡j GwU c„w_ex‡K 

GKwU †dvKv‡m †i‡L Zv Dce„ËvKvi c‡_ c„w_ex‡K cÖ`wÿY Ki‡Z _vK‡e| 

 v = ve n‡j A_v©r v = 11.2 kms
–1

  nq Zvn‡j e¯‧wU Awae„Ë c‡_ c„w_ex 

†Q‡o P‡j hv‡e| 

  v > ve n‡j  A_©vr hw` Dr‡ÿcb †eM (Ve) gyw³‡eM A‡cÿv †ekx nq Zvn‡j 

e¯‧ cive„Ë c‡_ c„w_ex †Q‡o P‡j hv‡e| 

 †Kcjv‡ii m~Î mg~n:  

  Dce„ËvKvi m~Î (cÖ_g m~Î): m~h©‡K GKwU ‡dvKv‡m ‡i‡L cÖ‡Z¨KwU MÖn 

Dce„ËvKvi c‡_ Nyi‡Q| 

  †¶Îd‡ji m~Î (wØZxq m~Î): cÖ‡Z¨KwU MÖn Ggb fv‡e Nyi‡Q †h, m~h© I 

MÖ‡ni †K‡› ª̀i ms‡hvRK KvíwbK †iLv mgvb mg‡q mgvb †¶Îdj AwZµg 

K‡i|  

  mg‡qi m~Î (Z…Zxq m~Î): m~‡h©i Pviw`‡K cÖwZwU MÖ‡ni AveZ©b Kv‡ji eM© 

Zv‡`i Mo ~̀i‡Z¡i Nb d‡ji mgvbycvwZK| T
2
  R

3
  

  †Kcjv‡ii m~Î g‡b ivLvi †K․kj: EAT  

E A T 

   

Ellipse law  

(Dce„‡Ëi m~Î) 

Area Law  

(†ÿÎd‡ji m~Î) 

Time Law  

(mg‡qi m~Î) 
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FFOORRMMUULLAA  AANNAALLYYSSIISS  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 

wbDU‡bi gnvKl© m~Î 

msµvšÍ 

01. gnvKl© ej, Fm1m2, F 
1

d
2 ;  

2

1

2

2

1

F

F










d

d
;  F 

m1m2

d
2  ; 

2d

Mm
GF    gnvKl©xq wefekw³, U = 

GMm

R
  

 e„Ëxq MwZ: e„Ë c‡_i MwZ; (†K›`ªgyLx ej = gnvKl© ej) U = GMm 



1

r1
 – 

1

r2
 

02. 
2d

GMm
=

d

mv2


 

v =
d

GM
=

d

gR 2

  (   g = 
2R

GM

  

or, GM = gR
2
) 

AwfKl©R Z¡iY msµvšÍ 

01. AwfKl©R Z¡iY (†h †Kvb MÖn, DcMÖn I b¶‡Îi Rb¨) 
2R

GM
g 

 

02. AwfKl©R Z¡i‡Yi mv‡_ Nb‡Z¡i m¤úK©, g = 
4

3
R G [g = 

2R

GM
= 

2

33
4.

R

R
G

 = 
4

3
R  G] 

03. h D”PZvq gh = 




R

R + h

2

  g = 




1  

2h

R
  g [h << R]   

 i. h D”PZvq g f~c„‡ôi x% n‡j, R
x

x
h













 


10

  

  

 ii. h D”PZvq g f~c„‡ôi 
n

1
Ask n‡j h = ( n –1) R 

04. d MfxiZvq, gd= 




1  

d

R
  g  

 i. d MfxiZvq g f~c„‡ôi 
n

1
Ask n‡j d =

n

1n 
×g  

05. gm = 
(e¨vmv‡a©i ¸Y)

2

f‡ii ¸Y
 × ge [AbycvZ ev fMœvsk bv n‡j]   

 gm = 
f‡ii ¸Y

(e¨vmv‡a©i ¸Y)
2 × ge  [AbycvZ ev fMœvsk n‡j] 

 AwfKl©R Z¡ib = AwfKl©xq cÖvej¨  

Ae¯’vb d ev h †K›`ª n‡Z 

`~iZ¡ 

Z¡iY, g  

c„w_exi †K› ª̀ d = R 0 
g = 





1  

R

R
g = 0  

e¨vmv‡a©i A‡a©K 

MfxiZv 

d = 
R

2
 

R

2
 

g = 








1  

R

2

R
g = 

g

2
  

c„w_exc„‡ô d = 0  

ev h = 0 

R 
g = 





1  

0

R
g = g 

e¨vmv‡a©i A‡a©K 

D”PZv 

h = 
R

2
 

3

2
 R 

g = 








1 + 

R

2

R

2

g  

= 
4

9
 g 

e¨vmv‡a©i mgvb 

D”PZv  

h = R 2R 
g = 

g





1 + 

R

R

2 = 
g

4
  

e¨v‡mi mgvb 

D”PZv 

h = 2R 3R 
g = 

g





1 + 

2R

R

2 = 
g

9
 

  

wewfbœ Ae¯’v‡b 

†Mvj‡Ki wefe  I 

cÖvej¨: 

    cÖvej¨, E = 
GM

d
2 ; wefe, V = 

 GM

R
 [Amx‡g gnvKl©xq wef‡ei gvb m‡e©v”P, GB m‡e©v”P gvb n‡jv k~b¨ (0)] 

†Mvj‡Ki cÖK…wZ we›`yi Ae ’̄vb wefe cÖvej¨ 

 

 

wb‡iU 

†Mvj‡Ki †fZ‡i (r < a) 
– 

2

3
 πPG  (3a

2
–r

2
) – 

GM

a
3  r 

†Mvj‡Ki c„‡ô/DcwiZ‡j (r = a) 
– 

GM

a
 + 

GM

a
2  

†Mvj‡Ki evB‡i  (r > a) 
– 

GM

r
 + 

GM

r
2  

 

 

duvcv 

†Mvj‡Ki †fZi (r < a) – 2pG  (a
2
 – b

2
) 0 

†Mvj‡Ki c„‡ô ev DcwiZ‡j (r = 

a) 
– 

GM

a
 + 

GM

a
2  

†Mvj‡Ki evB‡i (r > a) 
– 

GM

R
 + 

GM

r
2  

 

gyw³‡eM msµvšÍ gyw³‡eM, ve = 2gR = 
2GM

R
 = R 

8

3
 πpG  
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K…wÎg DcMÖn 

01. K…wÎg DcMÖ‡ni •iwLK †eM: v =
hR

GM


 Ges AveZ©b Kvj: T =

v

)hR(2 
= 2 (R + h) 

R + h

GM
 

02. f~-c„‡ôi Lye wbKU w`‡q †Kvb K…wÎg DcMÖn c„w_ex‡K cÖ`wÿY Ki‡j, v = 
GM

R
 = gRGes T = 2

g

R
 

03. AveZ©b Kvj I D”PZvi g‡a¨ m¤úK©, h=
3

1

2

2

4

GMT















– R 

04. Kvh©Ki m¨v‡UjvB‡Ui w  ̄wZkw³  EP Ges MwZkw³ Ek n‡j, Ep = 2Ek Ges †gvUkw³ Etot = EP + Ek = – Ek = 
EP

2
 = – 

GMm

2r
 

†Kcjv‡ii m~Î msµvšÍ †Kcjv‡ii Z…Zxq m~Î, T
2
  R

3
 

 
  

VV..VV..II  MMAATTHH  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 MEx 01 

 
 k~b¨ gva¨‡g `yBwU B‡jKUª‡bi ga¨Kvi Kzj¤^ ej FE Ges gnvKl© ej 

FG Gi AbycvZ n‡e?  

  Solve 
 

FE

FG
 = 

K
q1q2

d2

G
m1m2

d2

  = 
9  10

9
  (1.6  10

–19
)

2

6.673  10
-11
(9.1  10

–31
)
2 = 4.2  10

42 

  
  [K¨vjKy‡jk‡bi Rb¨ ïay 10 Gi cvIqvi wn‡m‡e Ki‡jB n‡e] 

 MEx 02 
 

  ̀ ywU e ‘̄i g‡a¨ ‡h ~̀iZ¡ Av‡Q Zv A‡a©‡K †b‡g Avm‡j gnvKl© ej-    

    Solve  F  
1

d
2   F2 = 

1




1

2

2 F1 = 4F1  

 MEx 03 
  

c„w_exi e¨vmva© 4000 gvBj n‡j AvbygvwbK KZ D”PZvq ga¨vKl©Y ej 

c„w_ex c„‡ôi ga¨vKl©b e‡ji 1% n‡e?  

  Solve  1% ev 
1

100
 n‡j,  h = ( )n – 1 R = ( )100 – 1 R  = 9R = 36000 miles 

 MEx 04 
 
 P‡›̀ ªi fi c„w_exi f‡ii 

1

80
 fvM| P‡›̀ ªi e v̈mva© c„w_exi e v̈mv‡a©i 

1

4
 

fvM| 

c„w_ex c„‡ô AwfKlx©q Z¡i‡Yi gvb 9.8ms
2 n‡j

 
P›̀ ª c„‡ô AwfKl©R Z¡i‡Yi gvb KZ? 

  Solve gm = 
f‡ii ¸Y

(e¨vmv‡a©i ¸Y)
2  ge  [AbycvZ fMœvsk n‡j]  

 = 

1

80




1

4
2
  9.8 = 1.96ms

2
   [Puv‡` AwfKl©R Z¡i‡Yi gvb me ©̀v 1.96ms

2
 ]

 

 MEx 05 
 
 c„w_ex c„ô n‡Z KZ Mfx‡i †M‡j g Gi gvb f~-c„‡ôi gv‡bi A‡a©K n‡e- 

   Solve  MfxiZv d = 



n  1

n
R = 



2  1

2
R= 

R

2
 =

6.410
6

2
 = 3.210

6
  

 MEx 06 
  

c„w_exi e v̈mva© GKwU MÖ‡ni e v̈mv‡a©i wØ¸Y| wKš‘ MÖ‡ni c„‡ôi AwfKl©R 

Z¡iY c„w_exi AwfKl©R Z¡iY AvU¸Y| D³ MÖ‡ni gyw³‡eM c„w_exi gyw³‡e‡Mi-  

  Solve 

e

p

V

V

ee

pp

Rg

Rg

Ue

vp
 = 

8  1

1  2
  = 4 = 2

 

 ev, Vp = 2Ve   

 MEx 07 
 

 f~-c„ô n‡Z R D”PZvq GKwU K…wÎg DcMÖ‡ni †eM KZ?  

  Solve  DcMÖ‡ni †eM, v =
hR

gR 2

  
= 

gR
2

R + R
 = 

gR

2
   

 MEx 08 
 
  m~‡h©i gnvKl© e‡ji 

GMm

r
2  Kvi‡b MÖn¸‡jv m~h©‡K cÖ̀ w¶Y K‡i 

Mv
2

r
| kwbMÖ‡ni e¨vmva© c„w_exi e¨vmv‡a©i 3 ¸b n‡j m~h©‡K GKevi cÖ`w¶Y 

Ki‡Z kwbMÖ‡ni KZ eQi mgq jvM‡e?                   

  Solve 
 

3

2

1

2

2

1



















R

R

T

T

  

  

32




















e

s

e

s

R

R

T

T

   

 

 e

E

S
S T

R

R
T .

2

3









  = 1.

1

3 2

3










 

= 27 = 5.1 eQi 

 MEx 09 
 
  m~‡h©i Pvwiw`‡K ïµ I c„w_exi K¶ c‡_i e¨vmv‡a©i AbycvZ 54:75 

c„w_ex‡Z 365 w`‡b GK eQi n‡j ïµ‡Z KZ w`‡b GK eQi n‡e?  

  Solve  
32























e

m

e

m

R

R

T

T
ev, 

2
3

75

54

365








mT   

 ev, 611.0
365

mT dayTm 223   

[†R‡b ivLv fvj †h, ïµMÖ‡n 223 w`‡b 1 eQi]

 
  

wweeMMZZ  mmvv‡‡jjii  iivvwwee  wweeÁÁvvbb  BBDDwwbb‡‡UUii  ccÖÖ‡‡kk œœii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 
01. MÖn Ges m~‡h©i ms‡hvM mij‡iLv mgvb mg‡q mgvb †ÿÎdj AwZµg K‡i| 

GwU †Kvb m~Î?    [RU-C, Feldspar-1: 2022-23] 

 A. wbDU‡bi m~Î  B. †Kcjv‡ii wØZxq m~Î 

 C. MvD‡mi m~Î  D. g¨v·I‡q‡ji m~Î 

  S B 
 

Why †Kcjv‡ii MÖn m¤úwK©Z wZbwU MwZ m~Î wb‡¤œ Av‡jvPbv Kiv n‡jv- 

 1.  Dce„Ë m~Î (Law of ellipse): cÖwZwU MÖn m~h©‡K Dce„‡Ëi bvwf‡Z ev 

†dvKv‡m †i‡L GKwU Dce„ËvKvi c‡_ cÖ`wÿY Ki‡Q| 

 2. †ÿÎd‡ji m~Î (Law of area) : MÖn Ges m~‡h©i ms‡hvMKvix e¨vmva© 

†iLv mgvb mg‡q mgvb †ÿÎdj AwZµg K‡i| 

 3. mg‡qi m~Î (Law of time): cÖwZwU MÖ‡ni ch©vqKv‡ji eM© m~h© n‡Z 

Zvi Mo ~̀i‡Z¡i Nbd‡ji mgvbycvwZK| T
2
  R

3 
ev, T  R

3/2
 

02. AwfK‡l©i Uv‡b cošÍ e ‘̄i †ÿ‡Î mg‡qi mv‡c‡ÿ D”PZvi †jLwPÎ AuvKv n‡j, GwU-  

    [RU-C, Quartz-2: 2022-23] 

 A. g~jwe›`y Mvgx mij‡iLv 

 B. Dce„Ë 

 C. cive„Ë 

 D. †jLwPÎ AvuKv m¤¢e bq 

  S C 
 

Why   

AwfKl© †ÿ‡Î, h = ut + 
1

2
 gt

2
 

Avw`‡eM u = 0 n‡j, h  t
2
 

 

†jLwPÎwU g~jwe›`yMvgx cive„Ë: 

 h 

t  
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03. m~h© †_‡K c„w_exi ~̀iZ¡ hw` eZ©gvb `~i‡Z¡i A‡a©K nq, Zvn‡j GK eQ‡i 

KZ w`b n‡e?    [RU-C, Topaz-3: 2022-23] 

 A. 175 w`b  B. 129 w`b 

 C. 188 w`b  D. 187 w`b 

 S B 
 

Why 
 
T

2
  R

3 
 

T2

T1
 = 



R2

R1

3

2
  

 T2 = 


1

2

3

2
  365 = 129 w`b (cÖvq) 

R2 = 
R1

2
  

R2

R1
 = 

1

2
 

T1 = 365 w`b 

T2 = ? 

04. c„w_ex‡K 6400 km e¨vmv‡a©i GKwU †MvjK ai‡j f‚c„ô †_‡K KZ km 

D”PZvq AwfKl©xq Z¡i‡Yi gvb f‚-c„‡ôi AwfKl©xq Z¡i‡Yi gv‡bi 
1

64
 Ask 

n‡e?   [RU-C, Topaz-3: 2022-23] 

 A. 4.48  10
3
  B. 44.8  10

3 

 C. 4.48  10
6
  D. 44.8 

 S B 
 

Why  h = ( n – 1)  R  

= ( 64 – 1)  R = 7R = 7  6400 

= 44.8  10
3
km  

1

n
 = 

1

64
 

 n = 64 

05. K…wÎg DcMÖ‡ni •iwLK †eM-    [RU-C, Topaz-3: 2022-23] 

 A. 
GM

(R + h)
  B. 

GM

(R + h)
2 

 C. 
GM

(R + h)
2  D. †Kv‡bvwUB bq 

 S A 
 

Why 
 
gnvKl©xq ej = †K› ª̀vwegyLx/Awf‡K›̀ ª ej 

 
GMm

r
2  = 

mv
2

r
 

 v = 
GM

r
 = 

GM

R + h
 

 

R + h = r 

M 
c„w_ex 

m 
DcMÖn 

 

06. M f‡ii e ‘̄‡K †K‡U m I (M – m) f‡ii ỳwU e¯‘‡Z iƒcvšÍwiZ Ki‡j 

M

m
 Gi AbycvZ Kx n‡j, G‡`i g‡a¨ gnvKl© ej m‡e©v”P n‡e? 

     [RU-C, Corundum-1: 2022-23] 

 A. 3 : 2     B. 2 : 3 

 C. 1 : 2   D. 2 : 1 

  S D 
 

Why 
 
F = 

Gm(M  m)

R
2  = 

G(Mm  m
2
)

R
2    

 F m‡e©v”P n‡j, 
dF

dm
 = 0;  

d

dm
 (Mmm

2
) = 0   

   M  2m = 0 

  M = 2m    
M

m
 = 

2

1
     

  M:m = 2:1 

07. c„w_exi e¨vmva© R n‡j f‚-c„ô n‡Z KZ D”PZvq g Gi gvb c„w_exi Zzjbvq 

4 ¸Y K‡g hv‡e?    [RU-C, Jupitar-1, Set-1. 2021-22] 

 A. R  B. 2R 

 C. 
R

2
  D. 4R 

  S A 
 

Why  D”PZv, h = 




g

gh
 – 1   R  [g = g] 

 = 







g

g

4

 – 1)  R   



gh = 

g

4
  

 = ( 4 – 1)  R = R 

08. †hLv‡b g = 10ms
2

 , †mLv‡b GKwU wbw ©̀ó e ‘̄i IRb 22N | g = 5ms
2

 

n‡j, H e ‘̄i IRb I fi KZ n‡e?  [RU-C, Shift-4, Set-1 (Venus-1): 2021-22] 

 A. W = 22N; m = 2.2 kg 

 B. W = 11 N; m = 2.2kg 

 C. W = 11 N; m = 1.1 kg 

 D. W = 22 N ; m = 1.1 kg 

  S B 
 

Why  W = mg; 
W1

W2
 = 

g1

g2
  

  W2 = 
g2

g1
  W1 = 

5

10
  22 = 11N 

 W2 = m2g2  

  m2 = 
W2

g2
 = 

11

5
 = 2.2 kg 

09. c„w_ex †_‡K Puuuv‡`i ~̀iZ¡ 384400 km Ges Puv‡`i ch©vqKvj 27 w`b n‡j 

Puv‡`i Z¡iY KZ?    [RU-C, Neptune-2, Set-1. 2021-22] 

 A. 4.75  10
3
 ms

2
 B. 4.75  10

3
 ms

2 

 C. 2.78  10
3
 ms

`2
 D. 2.78  10

3
 ms

2 

  S D 
 

Why 
 
a = 


r = 





2

T

2

  r  

 = 




2

27  24  3600

2

  3.84  10
8
 

 = 2.78  10
2

 ms
2

 

10. f‚w¯’i DcMÖ‡ni ch©vqKvj KZ? 

  [RU-C, Jupitar-1, Set-1. 2021-22; CU-A, Set-4. 20-21, 17-18; JKKNIU-B, 

Set-3, 19-20; IU. 12-13] 

 A. 24 NÈv  B. 12 NÈv 

 C. 3600 †m.  D. 365 w`b 

  S A 
 

Why  GKwU f‚w̄  i DcMÖn Gi ch©vqKvj 24hr| †Kv‡bv DcMÖn‡K c„w_ex 

mv‡c‡ÿ w̄  i _vK‡Z n‡j A_©vr f~w̄  i _vK‡Z n‡j Gi ch©vqKvj c„w_exi AvwýK 

MwZi ch©vqKv‡ji mgvb n‡Z n‡e| c„w_exi AvwýK MwZi ch©vhKvj n‡jv 24 hr| 

11. †gvU fi AcwiewZ©Z †i‡L c„w_exi e¨vmva© eZ©gvb e¨mv‡a©i GK-Z…Zxqvsk 

n‡q †M‡j f~-c„‡ôi AwfKl©R Z¡i‡Yi gvbÑ [RU. Astrazeneca, Set-1. 20-21]  

 A. cwieZ©b n‡e bv  

 B. eZ©gvb AwfKl©R Z¡i‡Yi GK-Z…Zxqvsk n‡e  

 C. eZ©gvb AwfKl©R Z¡i‡Yi wZb¸b n‡e 

 D. eZ©gvb AwfKl©R Z¡i‡Yi bq¸b n‡e 

  S D 
 

Why  
g2

g1
 = 

GM

R2
2   

R1
2

GM
 = 

R1
2





R1

3

2 = 9  

  g2 = 9g1  
 

[cÖkœg‡Z cwiewZ©Z e¨vmva© = eZ©gvb e¨vmv‡a©i GKZ…Zxqvsk] 

12. †Kvb MÖvdwU f~-c„ô †_‡K c„w_exi †K‡›̀ ªi ẁ ‡K wewfbœ MfxiZv d Gi Rb  ̈AwfKl©R 

Z¡iY g Gi gvb wb‡̀ ©k K‡i?  [RU. Sinovac, Set-1. 20-21; Xv.‡ev. 2017; P.‡ev. 2015] 

 A. 

 
g 

d   

B. 

 
g 

d 

  

 C. 

 
g 

d   

D. 

 
g 

d  

  S C 
 

Why  f‚c„ô †_‡K hZB c„w_exi †K‡›`ªi w`‡K hvIqv hvq ZZB 

AwfKl©R Z¡i‡Yi gvb n«vm †c‡Z _v‡K| A_©vr MfxiZv hZ e„w× cvq ZZB 

g Gi gvb Kg‡Z _v‡K| 
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13. `ywU e¯‘i ga¨Kvi gnvKl© ej F| hw` Zv‡`i ga¨Kvi `~iZ¡ mgvb †i‡L fi 

A‡a©K Kiv nq, Z‡e e‡ji gvb KZ n‡e?  [RU. Moderna, Set-2. 20-21] 

 A. F/2  B. F/4 

 C. 2F  D. F 

  S B 
 

Why  
F

F
 = 

Gm1m2
(d)

2   
d

2

Gm1m2
 = 

m1

2
  

m2

2

m1m2
  

 F = F  
1

4
  [gnvKl© ej F = 

Gm1m2

d
2 ; m1= 

m1

2
; m2= 

m2

2
] 

14. 1 N ej 2 kg f‡ii Dci cÖ‡qvM Kiv n‡jv| Avevi 2 N ej 4 kg f‡ii 

Dci cÖ‡qvM Kiv n‡jv| 1g I 2q †ÿ‡Îi Z¡i‡Yi AbycvZ KZ n‡e? 

     [RU. Astrazeneca, Set-1. 20-21] 

 A. 1:1  B. 2:1 

 C. 4:1  D. 1:2 

  S A 
 

Why  
F1

F2
 = 

m1a1

m2a2
  

1

2
 = 

2  a1

4  a2
 

   
a1

a2
 = 1[Avgiv Rvwb, F = ma] 

15. GKwU K…wÎg DcMÖn c„w_exi c„ô †_‡K c„w_exi e¨vmv‡a©i wØ¸Y D”PZvq 

Ny‡i| H D”PZvq Gi MwZ‡eM KZ?  [RU-C, Set-1. 19-20] 

 A. gR   B. 2 gR  

 C. 
gR

3
   D. 

gR

5
 
 

 
 S C 

 
Why 

 
Avgiv Rvwb K…wÎg DcMÖ‡ni †eM,  

 V = 
gR

2

R + h
 = 

gR
2

R + 2R
 = 

gR

3
 
 

16. KZ Aÿvsk g-Gi gvb me©v‡cÿv †ewk? [RU-C, Set-3. 19-20; h.‡ev. 2015] 

 A. 0  B. 45 

 C. 90  D. 180 

  S C 
 

Why 
 
c„w_exi AvwýK MwZi Rb¨, g = g – 

2
R cos

2
;  

  = Aÿvsk| myZivs, Aÿvsk  = 90 n‡j, g = g, hv m‡e©v”P| 

17. aiv hvK, AwfKl©R Z¡i‡Yi gvb 10 ms
–2
| f~-c„ô n‡Z 5m Dci †_‡K GKwU 

e Í̄y‡K wb‡P co‡Z ẁ ‡j f~wg ¯úk© Kivi gyn~‡Z© Zvi †eM KZ ms
1

? [RU. 18-19] 

 A. 5  B. 9.8 

 C. 10  D. 15 

  S C 
 

Why  v
2
 = u

2
 + 2gh  

  v = 2gh = 10 

 Note: f~wg ¯úk© Kiv gyn~‡Z© †eM PvB‡jB, v = 2gh 

18. †Kcjv‡ii AveZ©bKv‡ji m~ÎwU wb¤œiƒc-  

[RU. 17-18; JU. 12-13; IU: 16-17; MBSTU. 17-18; 16-17; JnU. 12-13] 

 A. T  R     B. T  R
3/2  

  
C.T

3
  R

2    
D.†KvbwUB bq 

  S B 
 

Why †Kcjv‡ii MÖn m¤úwK©Z wZbwU MwZ m~Î wb‡¤œ Av‡jvPbv Kiv 

n‡jv- 

1.  Dce„Ë m~Î (Law of ellipse): cÖwZwU MÖn m~h©‡K Dce„‡Ëi bvwf‡Z ev 

†dvKv‡m †i‡L GKwU Dce„ËvKvi c‡_ cÖ`wÿY Ki‡Q| 

2. †ÿÎd‡ji m~Î (Law of area) : MÖn Ges m~‡h©i ms‡hvMKvix e¨vmva© 

†iLv mgvb mg‡q mgvb †ÿÎdj AwZµg K‡i| 

3. mg‡qi m~Î (Law of time): cÖwZwU MÖ‡ni ch©vqKv‡ji eM© m~h© n‡Z 

Zvi Mo ~̀i‡Z¡i Nbd‡ji mgvbycvwZK|  

 T
2
  R

3 
ev, T  R

3/2
 

19. cÖwZwU MÖ‡ni AveZ©bKv‡ji eM© m~h© †_‡K Zvi Mo ~̀i‡Z¡i Nbd‡ji 

mgvbycvwZK- GwU †Kvb m~Î:  [RU. 17-18; HSTU. 17-18]  

  A. wbDU‡bi 1g m~Î B. Av‡cwÿKZvi 1Ôg ¯̂xKvh© 

 C.  †Kcjv‡ii 3q m~Î D. †Kcjv‡ii 1g m~Î 

 

Ans C  

20. AwfKl©R Z¡iY g-Gi mgxKiY nj-  [RU. 17-18 ; SUST. 06-07] 

A. g = 
GM

R
  B. g = 

GM

R
2  

C. g = 
GM

R
3   D. g = 

GM
2

R
2   

 

Ans B  

21. c„w_ex‡Z GKwU e ‘̄i IRb 196N n‡j Gi fi n‡e-  [RU. 17-18] 

 A. 0.2 kg B. 2 kg  C. 20 kg D. 200 kg 

  S C 
 

Why  kg
g

w
mmgw

e

e
ee 20

8.9

196
  

22. GKwU MÖ‡ni e¨vm 410
8 

m Ges fi 2.210
28

 kg| D³ MÖ‡n gyw³ †eM 

KZ?     [RU. 17-18] 

 A. 12.14 km/s    B. 122.5 km/s  

 C. 130.6 km/s  D. 110.6 km/s 

  S B 
 

Why  e¨vmva©, R=(410
8 
/2)= 210

8 
 m  

   gyw³ †eM, v =
R

GM2

 

  
=

2
1

8

2811

102

102.21067.62















 

 

  

= 121.12kms
–1

 

23. †Kvb GKwU D”PZv †hLv‡b AwfKl©R Z¡i‡Yi gvb gh = 8 ms
–2.

| ‡mLv‡b 

GKwU DcMÖ‡ni †eM 8 kms
-1
| c„w_ex c„ô n‡Z KZ D”PZvq DcMÖnwU 

c„w_ex‡K cÖ`w¶b Ki‡Q? [c„w_exi e¨vmva© 6.410
6
 m]   [RU. 16-17] 

 A. 6400 km    B. 3200 km 

 C. 1600 km   D. 1000 km   

  S C 
 

Why   DcMÖ‡ni †eM, v = g (R + h)  

 6
232

2 104.6
8

)108(
)( 


 R

g

v
hhRgv

kmh 1600106.1104.6108 666 
 

24. GKwU K…wÎg DcMÖn c„w_exi c„ô †_‡K c„w_exi e¨vmv‡a©i A‡a©K D”PZvq 

Ny‡i| H D”PZvq Gi MwZ‡eM KZ?    [RU. 16-17] 

 A. 2gR   B. gR3
 

 
C. 

2

gR3

  

D.

3

gR2
 

  S D 
 

Why  DcMÖ‡ni †eM, v =
hR

gR 2

  
=

3

gR2

R

gR

RR

gR

2
3

2

2
1

2




 

25. †Kvb e ‘̄i Dr‡ÿcY †eM Zvi gyw³ †e‡Mi mgvb n‡j e ‘̄wU- [RU. 16-17] 

  A. DcMÖ‡n cwiYZ n‡e 

 B. c„w_ex‡Z wd‡i Avm‡e 

 C. cive„ËvKvi c‡_ c„w_ex †Q‡o hv‡e 

 D. Awae„ËvKvi c‡_ c„w_ex †Q‡o hv‡e  

 

Ans C  

26. †Kvb GK gyw³ †eM H e ‘̄i f‡ii-   [RU. 16-17] 

  A. mgvbycvwZK  B. e‡M©i mgvbycvwZK 

 C. f‡ii Dci wbf©ikxj  D. ‡KvbwUB bq 

  S D 
 

Why  Ve = 2gR gyw³ †eM e ‧̄i f‡ii Dci wbf©ikxj bq| 



72 cvV¨eB‡K mnR Kivi cÖqvm Avm‡c± wmwiR 

  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  

27. f~-c„‡ô AwfKl©R Z¡iY 10 ms
–2

 Ges GKwU Lwbi Zj‡`‡k 5 ms
–2

| 

c„w_exi e¨vmva© 610
6
 m n‡j Lwbi MfxiZv n‡e-   [RU. 15-16] 

 A. 2.6  10
4 
m  B. 3  10

6
 m 

 C. 4.5  10
6
 m  D. †KvbwUB bq 

  S B 
 

Why  









R

d

g

g

e

d 1  ev, 

R

d
1

10

5
 ev, 

R

d
1

2

1  

 ev, 
d

R
 = 

1

2
  ev, 66 10310

2

6

2


R
d m 

28. c„w_ex I Puv‡`i c„‡ô AwfKl©xq Z¡i‡Yi AbycvZ KZ? (c„w_exi fi = 81  

P‡›`ªi fi, c„w_exi e¨vmva© = 4 P‡›`ªi e¨vmva©)   [RU. 15-16]  

 A. 81:4   B. 81:6 

   C. 81: 10   D. 81:16  

  S D 
 

Why   AwfKlx©q Z¡iY, g =
2R

GM
; g

2R

M
  

   
m

e

g

g
=

m

e

M

M


2

e

2

m

R

R
 =

1

81
 

16

1
 = 81:16 

29. c„w_exi e¨vmva© GKwU MÖ‡ni e¨vmv‡a©i wØ¸Y| wKš‘ MÖ‡ni c„‡ôi AwfKl©R 

Z¡iY c„w_exi AwfKl©R Z¡iY AvU¸Y| D³ MÖ‡ni gyw³‡eM c„w_exi 

gyw³‡e‡Mi-     [RU. 15-16] 

 A. `yB¸Y          B. Pvi¸Y    

  C. wZb¸Y      D. †KvbwUB bq  

  S A 
 

Why   
vp

ve

 ee

pp

Rg

Rg

Ue

vp
 24

21

18





  ev, Vp = 2Ve  

30.  c„w_exi AvwýK MwZi Rb¨ AwfKl©R Z¡iY welyexq AÂj †_‡K †giæ 

AÂ‡ji w`‡K-    [RU. 13-14]  

 A. n«vm cvq     B. e„w× cvq    

 C. mgvb _v‡K     D. †KvbwUB bq    

 

Ans B  

31.  AwfKl©R Z¡iY g Gi †¶‡Î wb‡Pi †KvbwU mwVK?   [RU. 13-14] 

 A. D”PZvi Dci wbf©ikxj       B. A¶vs‡ki Dci wbf©ikxj bq  

 C. c„w_exi N~Y©b MwZi Dci wbf©ikxj bq  

 D. mve©Rbxb aªæeK   E. me¸‡jvB mwVK 

 

Ans A  

32. c„w_exi †K‡› ª̀ †Kvb e ‘̄i IRb –––|  [RU. 13-14; CU. 13-14] 

 A. k~b¨           B. Amxg     

 C. c„w_ex c„‡ô e ‧̄wUi IR‡bi mgvb   

 D. c„w_ex c„‡ô e ‧̄wUi IR‡bi †P‡q †ewk 

 E. Dc‡ii me¸‡jvB fyj    

 

Ans A   

33.  c„w_ex n‡Z †Kvb e ‘̄‡K KZ †e‡M Lvov Dc‡ii wb‡¶c Ki‡j Zv c„w_exi 

AvKl©Y KvwU‡q gnvk~‡b¨ P‡j hv‡e?    [RU. 13-14] 

 A. 12.11 kms    B. 13.11 kms    

 C.
14.11 kms    D. 

11.11 kms   

 

Ans A  

34.  c„w_ex n‡Z KZ D”PZvq AwfKl©R Z¡i‡bi gvb 4.9ms
-2 

n‡e-  

[RU. 13-14, KUET. 07-08] 

 A. 2.5610
9
 m   B. 2.5610

10
 m 

 C. 2.6510
6
 m  D. 2.5610

11
 m  

  S C 
 

Why  Here 
gh

ge
 = 

4.9

9.8
 = 

1

2
  

 

h=( 2–1) R=0.416.410
6
 = 2.6510

6
m 

 or, h = 




ge

gh
  1  R = 





9.8

4.9
  1 R  

 = ( )2  1 R = 2.65 × 10
6
 m  

35. c„w_exc„‡ô I P› ª̀c„‡ô `yBwU †m‡KÛ †`vj‡Ki •`‡N©¨i AbycvZ 81:16| 

c„w_exc„‡ô g Gi gvb 9.81ms
–2

 n‡j P›`ªc„‡ô g Gi gvb-  [RU. 13-14] 

 A. 1.91ms
–2

  B. 1.93ms
–2

  

 C. 1.94ms
–2

    D. 1.92ms
–2

 

  S B 
 

Why 

e

m

e

m

g

g

L

L
 ev, 81.9

81

16
 e

e

m
m g

L

L
g  =1.93ms

–2
  

36. 0.1 kg Ges 0.2 kg f‡ii ỳwU e¯‘ 1 m `~‡i Aew¯’Z| e ‘̄ `ywU G‡K 

Aci‡K KZ e‡j AvKl©Y Ki‡e?   [RU. 12-13] 

 A. 11.32  10
-13 

N B. 13.32  10
-13 

N 

 C. 15.13  10
-10 

N D. 20.32  10
-11 

N 

  S B 
 

Why   gnvKl© ej, F = G
2

21

d

mm 
=

2

11

)1(

2.01.01067.6  

 

   

= 13.32  10
-13 

N 

37. c„w_exi e v̈mva© R n‡j f~-c„‡ô n‡Z KZ D”PZvq g Gi gvb k~b  ̈n‡e| [RU. 12-13] 

 A. R          B. 2R          C. 
R

2
         D. 4R 

  S C 
 

Why  









R

h

g

g

e

h 2
1   

 ev, 

R

h2
10  ev, 1

2


R

h
ev, 

2

R
h   

38.  f~-c~‡ôi †Kvb we› ỳ‡Z 10kg f‡ii e ‘̄i AwfKl©R Z¡i‡Yi gvb 9.8ms
2

 

n‡j H we›`y‡Z gnvKl©xq cÖve‡j¨i gvb n‡e-  [RU. 12-13] 

  A. 980N/Kg  B. 98N/Kg  

 C. 9.80N/Kg  D. 0.98N/Kg 

  S C 
 

Why AwfKl©R Z¡iY = gnvKlx©q cÖve‡j¨i msL¨vMZ gvb =9.80Nkg
–1

 

39. c„w_ex GK ïµ MÖ‡ni m~h©‡K cÖ`w¶Y Ki‡Z h_vµ‡g 365 Ges 224 w`b 

jvM‡j, m~h© n‡Z MÖn ỳwUi ~̀i‡Z¡i AbycvZ n‡e-   [RU. 12-13] 

 A. 1.38      B. 1.63      C. 0.615       D. 2.653 

  S A 
 

Why  384.1
224

365 3

2

3

2

2

1

2

1 




















T

T

R

R

 

40. ‡`vjK Lwbi wfZi wb‡j ev cvnv‡oi Dci wb‡j-  [RU. 11-12] 

  A. ‡`vjK ª̀æZ Pj‡e B.  ‡Kvb cwieZ©b n‡e bv 

 C.  ax‡i Pj‡e  D. ‡KvbwUB bq  

 

Ans C  

41. c„w_ex‡K 6.410
6
m e¨vmv‡a©i Ges 55g/cc Nb‡Z¡i †MvjK ai‡j c„‡ô 

AwfKl©R Z¡iY n‡e-    [RU. 11-12] 

  A. 9.83ms
-2

   B. 9.0ms
-2   

C. 9.9ms
-2   

D. 8.9ms
-2 

  S A 
 

Why  g' = 
4

3
 rGR = 

4

3
 × 3.1416 × 55 × 10

3
  × 6.67 × 10

–11
 

× 6400 ×10
3
 = 9.83 ms

–2
 ( = 55g/cc =

55 × 10
–3

(10
–2

)
3  = 55 × 10

3
kgm

–3 

42.  m~‡h©i gnvKl© e‡ji 
GMm

r
2  Kvi‡Y MÖn¸‡jv m~h©‡K cÖ`w¶Y  K‡i 

Mv
2

r
| 

kwbMÖ‡ni e¨vmva© c„w_exi e¨vmv‡a©i 3 ¸b n‡j m~h©‡K GKevi cÖ`w¶Y Ki‡Z 

kwbMÖ‡ni KZ eQi mgq jvM‡e?    [RU. 11-12] 

 A. 5 years B. 10 years C. 150.5 years 

 D. 320.5 years E. 3000.5 years 

  S A 
 

Why  

3

2

1

2

2

1



















R

R

T

T
32




















e

s

e

s

R

R

T

T

 

 
 ev, e

E

S
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R

R
T .

2

3









  = 1.

1

3 2
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= 5 eQi 
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43.  m~‡h©i Pvwiw`‡K ïµ I c„w_exi K¶ c‡_i e¨vmv‡a©i AbycvZ 54:75 c„w_ex‡Z 

365 w`‡b GK eQi n‡j ïµ‡Z KZ w`‡b GK eQi n‡e?  [RU. 11-12, 13-14] 

 A. 323  B. 223    

  C. 333     D. 233 

  S B 
 

Why  

32























e

m

e

m

R

R

T

T
ev, 

2
3

75

54

365








mT  

  611.0
365

mT

   

dayTm 223
 

44.  DcMÖn gnvk~‡b¨ †Kvb bxwZ †g‡b P‡j?   [RU. 10-11] 

 A. wbDU‡bi Z…Zxq m~Î  B. AwfKl© m~Î 

 C. ‡Kcjv‡ii m~Î   D. ‡KvbwUB bq  

 

Ans C   

45.  c„w_exi e¨vmva© 6400km. 500kg f‡ii GKwU e ‘̄i gyw³‡eM wbY©q Ki?  

    [RU. 10-11] 

 A. 11.2 kms
–1  

B. 32 kms
–1    

 
C. 11200 kms

–1
   D. ‡KvbwUB bq 

 

  S A 
 

Why  gRve 2 gyw³ †e‡M e ‧̄i f‡ii Dci wbf©ikxj bq| 

46. hw` c„w_exi e¨vmva© 6.3710
6
m Ges Bnvi DcwiZ‡j AwfKl©R Z¡i‡Yi 

gvb 9.8 ms
2

 nq, Z‡e c„w_exi fi KZ?  [RU. 09-10] 

 A. 59.6210
23

 kg  B. 6010
22

 kg   

   C. 69.5210
23

 kg D. 95.6210
23

 kg 

  S A 
 

Why  c„w_exi fi, M =
G

gR 2

=
11

26

1067.6

)1037.6(8.9




 

 
= 

67.6

105769.408.9 23 = 59.6210
23

 kg 

47. c„w_exi e¨vmva© A‡a©K n‡j AwfKl©R Z¡i‡Yi gvb n‡e-   [RU. 09-10] 

 A. 9.8ms
-2

        B. 4.9ms
-2

   

 C. 39.2ms
-2    

D. 19.6ms
-2

 

  S C 
 

Why  

2











c

e

e

c

R

R

g

g

 

 

ev, 8.9
1

2
2









cg = 39.2ms

-2
  

48.  †Kvb e ‘̄i fi 100kg n‡j Dnvi IRb KZ?   [RU. 09-10] 

 A. 10      B. 98       

  C. 100        D. 980 

  S D 
 

Why   w = mg = 1009.8 = 980N  

49. GKwU e ‘̄i IRb c„w_ex‡Z 56.84N I P‡› ª̀ 9.8N P› ª̀ A‡c¶v c„w_ex‡Z 

AwfKl©R Z¡iY KZ ¸Y?    [RU. 09-10] 

 A. 5.9         B. 5.7 

 C. 6.0  D. 5.8 

  S D 
 

Why  8.5
8.9

84.56


c

m

c

m

W

W

g

g
 

50. f‚-c„‡ô g-Gi gvb P›`ª c„‡ôi g-Gi gv‡bi KZ ¸Y?   [RU. 06-07]  

 A. GK  B. wZb   

 C. cuvP        D. ‡KvbwUB bv   
 

Ans D 
 

51.  c„w_ex c„‡ô GKwU †jv‡Ki fi 60kg| P› ª̀ c„‡ô †jvKwUi fi KZ? (c„w_exi 

fi = 81 P‡› ª̀i fi, c„w_exi e¨vmva© = 4  P‡› ª̀i e¨vmva©) [RU. 06-07]  

 A.12.85 kg  B.13.85 kg 

 C. 60 kg     D. 60kg-wt 

  S C 
 

Why    ̄vb‡f‡` g cwiewZ©Z nq,  ̄vb‡f‡` m cwiewZ©Z nq bv| 

 
 

SSEELLFF  TTEESSTT 
(wb‡¤œv³ cÖkœ¸‡jv e„Ë () fivU K‡i cÖ¯‘wZ hvPvB K‡i bvI) 

 
01. GKwU DcMÖn c„w_exi Pviw`‡K Nyi‡Q | Bnvi †eM KZUzKz e„w× Ki‡j Bnv 

Avi c„w_ex‡K †diZ Avm‡e bv? 

 21.4%  44.8%  

  14.4%  41.4%  

02.  c„w_ex n‡Z KZ D”PZvq AwfKl©R Z¡i‡bi gvb 4.9ms
-2 

n‡e-  

 2.5610
9
 m   2.5610

10
 m  

 2.6510
6
 m  2.5610

11
 m  

03. 1 N ej 2 kg f‡ii Dci cÖ‡qvM Kiv n‡jv| Avevi 2 N ej 4 kg f‡ii 

Dci cÖ‡qvM Kiv n‡jv| 1g I 2q †ÿ‡Îi Z¡i‡Yi AbycvZ KZ n‡e? 

  1:1  2:1 

 4:1  1:2 

04. P›`ªc„‡ô †Kv‡bv e ‘̄i IRb c„w_ex c„‡ôi IR‡bi Qq fv‡Mi GK fvM| P› ª̀ 

Ges c„w_exi Mo NbZ¡ mgvb a‡i wb‡j P‡›`ªi e¨vmva© KZ ? (c„w_exi e¨vmva© 

= 6000km) 

 100 km  500 km 

 1000 km  2450 km 

05. f~c„ô n‡Z KZ DuPz‡Z †M‡j AwfKl©R Z¡i‡Yi gvb c„w_exi Z¡i‡Yi gv‡bi 
1

5
 

n‡e?  

 25 km  640 km 

 100 km  2560 km  

06. c„w_exi c„‡ô †Kv‡bv e¯‘i IRb 1000 N n‡j c„w_ex c„ô n‡Z A‡a©K 

MfxiZvq IRb KZ n‡e?   

 1000 N  500 N  250 N  125 N  

07. 100 kg f‡ii GKwU ¸iæfvi e¯‘i fvi †K› ª̀ †_‡K 10 m `~i‡Z¡ Aew¯’Z 

†Kv‡bv we›`yi gnvKlx©q wefe KZ?  

 6.67 × 10
–10

 J/kg  – 6.67 × 10
–10

 J/kg 

 6.76 × 10
–10

 J/kg  – 6.67 × 10
–10

 J/kg  

08. GKwU K…wÎg DcMÖn‡K c„w_exi Uv‡bi evwn‡i gnvk~‡b¨ †cÖiY Ki‡Z gyw³‡eM 

KZ n‡e-  

  v = 
2GM

R
2    v = 

GM

R + h
 

  v = 
GM

R
    v = 2gR 

09. GK kg f‡ii 2 wU e ‘̄i ga¨eZ©x ~̀iZ¡ 1m n‡j, G‡`i g‡a¨ AvKl©Y ej KZ?  

  6.67  10
-5

 N  6.67  10
-6 

N 

  6.67  10
-11 

N  6.67  10
-12 

N  

10. GKwU K…ò Mne‡ii NUbv w`M‡šÍ 6.9km Dnvi NbZ¡ KZ?  [G = 6.67  10–

11Nm2kg–2]   

  4.6  10
18

km.m
–3 

 4.66  10
18

km.m
–3

  

  5.1 10
21

g.cm
–3

      3.38  10
18

kgm
–3 

11. f‚-c„ô n‡Z 1000Km DuPz‡Z AwfKl©R Z¡i‡Yi gvb KZ? [c„w_exi e¨vmva© = 

6400Km]   

  3.8 ms
2

   7.33 ms
2

   8.1 ms
2

  9.8 ms
2

  

12.  c„w_ex c„‡ô g Gi gvb 9.8m/s
2
 c„w_exi †K‡› ª̀ g Gi gvb k~b¨| c„w_exi c„ô 

†_‡K e¨vmv‡a©i A‡a©K MfxiZvq g Gi gvb KZ?  

  9.8m/s
2 

 4.9m/s
2 

 3.2m/s
2    

 2.5m/s
2
 

13. c„w_exi fi P‡›`ªi f‡ii 80 ¸Y Ges Zv‡`i e¨vmva© h_vµ‡g 12800 km I 

3200 km| P›`ªc„‡ôi AwfKl©R Z¡i‡Yi gvb KZ? 

  163 cm/s
2
  1.7 m/s

2
  197 cm/s

2
  168 m/s

2 
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14. c„w_exc„‡ô AwfKl©R Z¡iY hw` GKB _v‡K Ges gyw³‡eM 0.5% evov‡Z 

c„w_exi e¨vmv‡a©i kZKiv cwieZ©b Ki‡Z n‡e-  

  1% e„w×   2% n«vm   

  2.5% e„w×     3% n«vm 

15. GKwU MÖ‡ni e¨vmva© c„w_exi e¨vmv‡a©i wØ¸Y| D³ MÖ‡ni AwfKl©R Z¡iY 

c„w_exi AwfKl©R Z¡i‡Yi AvU¸Y| D³ MÖ‡ni gyw³‡eM c„w_exi gyw³ †e‡Mi 

Zzjbvq KZ¸Y Zv wbY©q Ki?  

  2 ¸Y        4 ¸Y    8 ¸Y    10 ¸Y   

16.  m~‡h©i Pvwiw`‡K ïµ I c„w_exi K¶ c‡_i e¨vmv‡a©i AbycvZ 54:75 c„w_ex‡Z 

365 w`‡b GK eQi n‡j ïµ‡Z KZ w`‡b GK eQi n‡e? 

  323  223      333     233 

17. †Kvb MÖ‡ni fi I e v̈mva© h_vµ‡g c„w_exi fi I e v̈mv‡a©i wØ¸b n‡j IB MÖ‡ni 

c„‡ô AwfKl©R Z¡iY n‡e c„w_ex c„‡ôi AwfKl©R Z¡i‡Yi Ñ  

  wØ¸Y  mgvb  A‡a©K  GK PZz_v©sk 

18. f~c„‡ôi KZ Mfx‡i AwfKl©Y Z¡i‡Yi gvb f~c„‡ôi gv‡bi GK PZ©z_vsk n‡e? 

[c„w_exi e¨vmva© = 6.4  10
3
km)   

  8.4  10
3
 km   4.8  10

3
 km  

  4.0  10
3
 km   5.2  10

3
 km   

19. c„w_exi e¨vmva© 6400 km n‡j c„w_ex c„‡ôi 6400 km DuPz‡Z 'g' Gi gvb 

KZ n‡e?    

  4.90 m/s
2
  2.45 m/s

2  
 0    9.8 m/s

2 

20.  `yBwU KYvi g‡a¨ gnvKl© e‡ji gvb †Kgb cwieZ©Y n‡e hw` GKwU KYvi 

fi c~‡e©i wØ¸Y, Ab¨ KYvi fi wZb¸Y Kiv nq Ges GKB mv‡_ Zv‡`i 

gv‡Si ~̀iZ¡ wØMY Kiv nq?    

  c~‡ei mgvb _vK‡e  c~‡e©i wZb¸Y n‡e  

  c~‡e©i wØ¸Y n‡e  c~‡e©i ‡`o¸Y n‡e 

 

AAnnsswweerr  AAnnaallyyssiiss 

  

cÖkœ DËi e¨vL¨v 

01 D 

eZ©gvb v = gR , gyw³‡eM, v = 2gR 

 




v

v
 % =  

2gR  gR

gR
  100% 

= 
gR ( )2  1

gR
  100%  

= 0.414  100% = 41.4 % 

02 C 

Here 
gh

ge
 = 

4.9

9.8
 = 

1

2
  

h=( 2–1) R=0.416.410
6
 = 

2.6510
6
m 

or, h = 




ge

gh
  1  R = 





9.8

4.9
  1 R = ( )2  1 R = 2.65 × 10

6
 m  

03 A 
F1

F2
 = 

m1a1

m2a2
  

1

2
 = 

2  a1

4  a2
  

a1

a2
 = 1[Avgiv Rvwb, F = ma] 

04 C 

g  R [hLb  Constent] 

 
gm

ge
 = 

Rm

Re
 

Wm

We
 = 

1

6
 = 

gm

ge
 

 
Rm

Re
 = 

1

6
  Rm = 

Re

6
 = 

6000

6
 = 1000km  

05 D 

gh = g



1 – 

2h

R
  

g

5
 = g



1 – 

2h

6400
  

 
1

5
 = 1 – 

2h

6400
   

2h

6400
 = 

4

5
  h = 

6400 × 4

2 × 5
 = 2560 km  

cÖkœ DËi e¨vL¨v 

06 B 
gd = g 








1 – 

R

2

R
 = 9.8 



1 – 

1

2
 = 4.9 ms

–2
    

 M = 
1000

g
 × gd = 

1000

9.8
 × 4.9 = 500 N  

07 B V = – 
GM

r
 = – 

6.67 × 10
–11

 × 100

10
  = – 6.67×10

–10
 J/kg 

08 D 
 

09 C F = 
Gm1m2

d
2  = 

6.6710
–11
11

(1)
2 = 6.67  10

–11
N

 

10 D 

R = 
2GM

c
2   M = 4.653  10

30
kg 

   = 
M

V
 = 

M

4

3
R3

 = 3.38  10
18

kgm
–3 

11 B 

gh = 
R

2

(R + h)
2  g  gh = 

R
2

(R + h)
2  g  

= 
(6.4  10

6
)

2

(6.4  10
6
 + 1  10

6
)

2  9.8 = 7.33ms
2

 

12 B 











R

d

g

g

e

d 1  ev, 
ed g

R

R

g













 21  

  ev, 8.9
2

1
1 








dg  = 8.9

2

1
  = 4.9ms

-2               
 

13 C g = 
(e¨vmv‡a©i ¸Y)

2

f‡ii ¸Y
  g = 

4
2

80
  g = 197 cm/s

2
 

14 A 

gyw³‡eM, V = 2gR ; V  R 

 gyw³‡eM 0.5% evov‡Z e¨vmva© = 1% e„w× Ki‡Z n‡e| 

GLv‡b, v1 = v, v2 = 1.005v 

 R2 = 


v2

v1

2

  R1 = 



1.005v

v

2

  R1 = 1.01 R1 

 e„w× = (1.01 – 1)  100% = 1% 

15 B MÖ‡ni gyw³ †e‡Mi ¸Y = nngR  = 82 = 4 ¸Y 

16 B 

32























e

m

e

m

R

R

T

T
ev, 

2
3

75

54

365








mT

 

 611.0
365

mT

   

dayTm 223
 

17 C 

Avgiv Rvwb, g1 = 
GM1

R1
2  ; g2 =

GM2

R2
2   

 
g2

g1
 = 

M2

M1
  



R1

R2

2

 = 
2M

M
  



R

2R

2

 g  = 
g

2
 









M2 = 2M1  

M2

M1
 = 2

 R2 = 2R1  
R1

R2
 = 

1

2
 

18 B d = 



n – 1

n
R = 

3

4
R = 4.8  10

3
km 

19 B 
2

64006400

6400











e

g
h

g
2

sec/45.2
4

8.9
m  

20 D 

2

2

1

21

21

1

2














d

d

mm

mm

F

F
times5.1

22

32

2

1

11

32
2
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07 

Aa¨vq 

c
Ö_
g
 c

Î
 

 

c`v‡_©i MvVwbK ag© 

STRUCTURAL PROPERTIES OF MATTER 

 
 

 
  

QQUUIICCKK  RREEVVIISSIIOONN  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 GKwU Zvi ej cÖ‡qv‡M m¤cÖmvwiZ Ki‡j, ZviwUi GKK AvqZb mwÂZ kw³i 

ivwk: 
1

2
 cxob  weK…wZ     

 AwaKvsk avZe c`v‡_©i †¶‡Î cqm‡bi Abycv‡Zi gvb 0.3 

 ZjUv‡bi gvÎv- [MT
–2

]  

  mv› ª̀Zv mnM () Gi gvÎv- [ML
–1

T
–1

] 

 c„ôUv‡bi gvÎv- [MT
–2

]
 
        

 mv› ª̀Zv ¸bvs‡Ki gvÎv mgxKib- [ML
–1

T
–1

] 

  c„ô Uv‡bi GKK Nm
–1

  

 e¯‧i †Kvb a‡g©i Rb¨ Kuv‡Pi Mv‡q cvwbi †dvUv †j‡M _v‡K- AvmÄb   

  B¯úvZ †jvn A‡cÿv †ekx w  ̄wZ¯ vcK 

  Zij c`v‡_©i we‡kl ag©- c„óUvb, mv› ª̀Zv      

 mv› ª̀Zv Zij I M¨vmxq c`v‡_©i mvaviY ag©  

 mv› ª̀Zv: ‡h a‡g©i `iæb ‡Kvb cÖevnxi wewfbœ Í̄‡ii Av‡cw¶K MwZ‡Z evavi 

m„wó nq Zv‡K H cÖevnxi mv› ª̀Zv e‡j|  

  †Zj, `ya I AvjKvZivi g‡a¨ AvjKvZivi mv›`ªZv me‡P‡q ‡ekx  

  cvwbi Zzjbvq gayi mv› ª̀Zv †ekx  

 mv› ª̀Zv µg: AvjKvZiv > †Zj > `ya Ges gay > cvwb| 

 mv› ª̀Zv: Bnv c`v‡_©i we‡kl ag©| GwU Zij I evqexq c`v‡_©i mvaviY ag©| 

 mv› ª̀Zv ¸Yvs‡Ki GKK: 1. Nsm
–2

,
  
2. kgms

–1
, (1Nsm

–2
 = 10poise)  

 Pv‡ci cÖfve: Pvc e„w× †c‡j Zij c`v‡_©i mv› ª̀ZvsK e„w× cvq| M¨v‡mi 

mv› ª̀ZvsK Pv‡ci Dci wbf©ikxj bq| 

 mv› ª̀Zv I ZvcgvÎvi g‡a¨ m¤úK© nj-   T (M¨v‡mi †¶‡Î) 

 Zi‡ji †¶‡Î mv› ª̀Zvi mn‡Mi m‡½ ZvcgvÎvi m¤úK© n‡”Q- 

T

1
   

 mv› ª̀Zv msµvšÍ NUbvejx:  

  kxZj cvwbi †P‡q Mig cvwbi MwZ `ªæZZi nq|    

  Aevafv‡e cZbkxj e„wói †duvUv AšÍ‡eM/ cÖvwšÍK †eM (aªæe †eM) cÖvwßi 

Kvi‡b D”P †eM cÖvß nq bv| 

 ¯úk© †KvY: mskw³ ej I AvmÄb e‡ji mw¤§wjZ wµqvq m„ó †KvY‡K ¯úk© 

†KvY e‡j (†KvY m„wó nq)| 

 ¯úk© †Kv‡Yi cÖKvi‡f`: 

  m~² ¯úk© †KvY 0
0
 <<90

0
 Zi‡ji gy³ Zj AeZj nq 

   ¯ ~j ¯úk© †KvY 90<<180
0
 Zi‡ji gy³ Zj DËj nq| 

 Zij KwVb‡K wfRv‡j (cvwb I KuvP) ¯úk©‡KvY m~²‡KvY nq A_©vr 0 <  < 

90 Ges Zij KwVb‡K bv wfRv‡j (cvi` I KuvP) ¯úk© †KvY ¯  ~j †KvY nq 

A_©vr 90 <  < 180|  

 ïaygvÎ ZvcgvÎv n«vm †c‡j Ges A‣Re c`v_© `ªexf~Z _vK‡j c„ôUvb ev‡o| 

ZvQvov me‡ÿ‡Î c„ôUvb K‡g|  

 c„ô Uvb m¤úwK©Z NUbv: 

  m~P cvwb‡Z fvmv  †Zj †X‡j mgy`ª kvšÍ Kiv 

  Kc©y‡ii cvwb‡Z bvPvbvwP Kiv  cvwbi Dci †Zj Qwo‡q cov 

  c„ô Uv‡bi Rb¨B cvwbi †duvUv, cvi‡`i †duvUv BZ¨vw` †MvjvKvi avib K‡i  

 GKwU KuvP c„‡ôi Dci cvwb Xvj‡j Zv hZUv Qovq ỳa ZZUv Qovq bv mv› ª̀Zv 

I c„ôUvb Gi Rb¨| 

 msmw³ ej (Cohesive Force): GKB c`v‡_©i wewfbœ AYyi g‡a¨ cvi¯úwiK 

AvKl©Y ej‡K mskw³ ej e‡j| 

 AvmÄb ej (Adhesive Force): wewfbœ c`v‡_©i AYyi †fZi cvi¯úwiK 

AvKl©Y ej‡K AvmÄb ej e‡j| 

 Kj‡gi wb‡ei Kvwji cÖevn c„ôUv‡bi D`vniY| dvD‡›Ub †cb Kvwji mv› ª̀Zv 

a‡g©i Dci wfwË K‡i cÖ¯‧Z Kiv nq| 

   c`v‡_©i Amsbg¨Zvi µg- KwVb > Zij > M¨vm 

 Bqs Gi ¸YvsK Y Gi gvÎv [ML
–1

T
–2

]: 

  weK…wZ: †¯‥jvi iwk ( 
l

L
),  GKK: GKK bvB 

  cxob: †¯‥jvi ivwk (F/A),     

   GKK: Nm
–2

 ev c¨vm‡Kj, gvÎv: ML
–1

T
–2

  

 û‡Ki m~Î, 
cxob

weK…wZ
 = aªæeK 

 cqm‡bi AbycvZ = 
cvk¦© weK…wZ

‣`N©¨ weK…wZ
  

 B¯úvZ Ges ivev‡ii g‡a¨ B¯úvZ †ewk w¯ wZ¯ vcK| 

  Amn fvi Ges Amn cxob: Amn cxob = 
Amn fvi

‡¶Îdj
 = 

F

A
  

  weK…wZ: †Kvb GKwU e ‧̄i Dci ej cÖ‡qv‡M Gi GKK gvÎvq †h cwieZ©b N‡U 

Zv‡K weK…wZ e‡j| 

   weK…wZ †¯‥jvi ivwk|       gvÎv I GKK †bB| 

  cxob: ‡Kvb GKwU e ‧̄i GKK †¶Îd‡ji Dci wµqvg~jK ev cÖwZwµqvg~jK 

e‡ji gvb‡K cxob e‡j| cxob = 
F

A
  

  ZvcgvÎv e„w×i mv‡_ mv‡_ M¨v‡mi mv› ª̀Zv- e„w× cvq   

  ZvcgvÎv e„w×i mv‡_ Zi‡ji mv› ª̀Zv- n«vm cvq    

   PK I †ev‡W©i Abyi g‡a¨ AvKl©b ej- AvmÄb ej   

 K¶ ZvcgvÎvq wMømvwi‡bi mv› ª̀Zv mnM cvwbi †P‡q 10
3 
†ekx| 

 c„óUv‡bi Kvi‡b Zij Zj msKzwPZ nIqvi ‡Póv K‡i| 

 iæcvi Bqs Gi ¸YvsK 7.9×10
11

GKK|  

 Zi‡ji c„ôUv‡bi Rb¨ mskw³ ej `vqx|  

 e„wói GKwU eo †duvUv †f‡½ A‡bK¸‡jv †QvU †duvUvq cwiYZ n‡j †duvUv¸wji 

me©‡gvU- †ÿÎdj e„w× cvq|  

 wcZ‡ji w¯ wZ¯ vcK ¸Yv¼- 910
11

Nm
–2

  

 msKU ZvcgvÎvq Zi‡ji c„ôUvb- k~b¨ 

 AvqwbK I mg‡hvRx eÜ‡bi Zzjbvq avZe eÜb- ~̀e©j| 

 me©cÖ_g AvbweK Z‡Ë¡i mvnv‡h¨ c„ôUv‡bi e¨vL¨v †`b j¨vcøvm| 

 KuvP I weï× cvi‡`i †ejvq ¯úk©‡Kv‡Yi gvb- 139/140| 

 mskw³ ej hZ †ekx n‡e ¯úk© †KvY ZZ †ekx n‡e| 

 e¯‧i †Kvb a‡g©i Rb¨ Kuv‡Pi Mv‡q cvwbi †dvUv †j‡M _v‡K- AvmÄb|   

  Amg Abyi Mo MwZkw³ Dnvi- ZvcgvÎvi mgvbycvwZK|  
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  B¯úvZ †jvn A‡cÿv †ekx w  ̄wZ¯ vcK| 

 B¯úvZ Ges ivev‡ii g‡a¨ B¯úvZ †ewk w¯ wZ¯ vcK| 

 cvi` I Kv‡Pi ga¨Kvi ¯úk© †Kvb nq-  ̄~j‡KvY|   

 r e¨vmv‡a©i Ges h D”PZvi dvcv †Pv‡½i †¶Îdj- hr 22    

 Avgv‡`i kix‡i agbx‡Z i³ mÂvjb cÖevn GKwU aviv‡iL cÖevn| 

  msKU †eM: me©vwaK †h †eM ch©šÍ ‡Kvb Zi‡ji cÖevn aviv‡iL eRvq iv‡L †m 

†eM‡K msKU †eM e‡j| 

  cÖevn: K) ms‡KvPbxq cÖevnx: Zij cÖevn L) Ams‡KvPbxq cÖevnx|   

  we‡kl ag©: ïay gvÎ wbw`©ó c`v‡_© †`Lv hvq|        

 KwVb c`v‡_©i we‡kl ag©: ZviZv, cøeZv, f½yiZv, „̀pZv  

 û‡Ki m~Î, 

cxob

weK…wZ
 = aªæeK 

 AvšÍtAvYweK ej 2 cÖKvi:   

   msmw³ ej (Cohesive Force)  

   AvmÄb ej (Adhesive Force) 

 c`v‡_©i Amsbg¨Zvi µg Ñ KwVb > Zij > M¨vm 

 †÷vKm&& Gi cÖvwšÍK †e‡Mi mgxKiY: v = 
2r

2

9
 
( – )g


 

 GKwU Zvi ej cÖ‡qv‡M m¤cÖmvwiZ Ki‡j, ZviwUi GKK AvqZb mwÂZ kw³i 

ivwk- GKK AvqZ‡b mwÂZ kw³ = 
1

2
 = cxob  weK…wZ  

 GKwU KuvP c„‡ôi Dci cvwb Xvj‡j Zv hZUv Qovq ỳa ZZUv Qovq bv mv› ª̀Zv 

I c„ôUvb Gi Rb¨| 

 c„ôUv‡bi AvYweK ZË¡: weÁvbx j¨vcjvm me© cÖ_g AvYweK Z‡Ë¡i mvnv‡h¨ 

Zi‡ji c„ôUvb e¨vL¨v K‡ib| 

 cqm‡bi AbycvZ = 
cvk¦© weK…wZ

‣`N©¨ weK…wZ
  

   Gi gvb: –1 <  < 
1

2
 ; cÖK…Zc‡ÿ  Gi gvb 0.2 †_‡K 0.4 Gi 

 g‡a¨ _v‡K| cqm‡bi Abycv‡Zi GKK bvB| 

  †ewki fvM avZe c`v‡_©i †ÿ‡Î G gvb mvaviYZ 0.3 n‡q _v‡K| avZe 

c`v‡_©i †ÿ‡Î GB cqm‡bi Abycv‡Zi mxgv aiv nq 0    
1

2
|

 
  

FFOORRMMUULLAA  AANNAALLYYSSIISS  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 

cxob I weK…wZ 

msµvšÍ 

 cxob = 
ej

†ÿÎdj
 = 

F

A
 = 

mg

A
 [m f‡ii e ‧̄‡K Szwj‡q w`‡j]  

 Amn cxob = 
Amn ej (Amn IRb)

†ÿÎdj
 

 Amn fvi = Amn fi  AwfKl©R Z¡iY 

 weK…wZ = 
cwieZ©b

Avw`
 = 

•`N©¨ e„w×

Avw`
 = 

l

L
[‣`N©¨ weK…wZ] = 

†ÿÎdj e„w×

 Avw` †ÿÎdj
 = 

a

A
 [†ÿÎdj ev K…šÍb weK…wZ] = 

AvqZb e„w×

 Avw` AvqZb
 =

v

V
 [AvqZb weK…wZ] 

Bqs Gi ¸bvsK 

msµvšÍ 

 Y =
 2r

mgL

A

FL

L/

A/F


 ; cÖhy³ ej 

L

l
AYF .. ; „̀pZvi ¸YvsK,  =  

F

A
; AvqZb ¸YvsK, k = 

FV

Av
; msbg¨Zv, B = 

1

k
 

 i. •`N©¨ x% evo‡j cxob = 
Yx

100
  | x% = 

x

100
  

     ii. •`N©¨ x% evo‡j ej = 
YAx

100
  |  l = 

YAx

L
 

 iii. •`N©¨ n ¸Y evo‡j cxob = Y(n  1) 

 iv. •`N©¨ n ¸Y evo‡j ej = YA(n  1) 

cqm‡bi AbycvZ 

msµvšÍ 
cqm‡bi AbycvZ:  = 

cvk¦© weK…wZ

‣`N©¨ weK…wZ
 = 

Ll

Dd

Ll

Rr

/

/

/

/
 ,  (–1 <  < 

1

2
 ) 

K…ZKvR I GKK 

AvqZ‡b mwÂZ 

kw³ msµvšÍ 

 GKK AvqZ‡b mwÂZ kw³ = 
1

2
 × cxob  weK…wZ = 

(cxob)
2

2Y
 = 

1

2
  Y  (weK…wZ)

2
  

 K…ZKvR ev wefe kw³ = 
1

2
 Fl = 

1

2
  

YAl

L
  l = 

YAl
2

2L
  

c„ôUvb msµvšÍ 

 T = 
hrg

2cos
 ;  h1r1 = h2 r2   ev, h  

1

r
;  900   Av‡ivnb;  18090   Aebgb;  

  =  90 n‡j Av‡ivnb n‡e bv, AebgbI n‡e bv| [Av‡ivnb n‡j h (+) ve, Aebgb n‡j, h()ve] 

 T=
L2

F
(cvwbi ‡ÿ‡Î)   T=

L4

F
 [mvev‡bi †ÿ‡Î] 

mv› ª̀ej I KvR 

msµvšÍ 
v = 

2r
2
()g

9
;  F = 6rv, F = A

dx

dv
,  W = AT = 4(Nr

2
  R

2
)T 
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VV..VV..II  MMAATTHH  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 

 MEx 01 
 

 GKwU Zv‡ii •`N©¨ 4m cȪ ’‡”Q‡`i †ÿÎdj 0.003m
2
, Amncxob 

3.267  10
5
Nm

2
| ZviwUi Amn fi KZ? 

  Solve  Amn IRb = Amncxob  cÖ¯ ‡”Q‡`i †ÿÎdj = 3.267  10
5
 

 0.003 = 9.8  10
2
N     

  Amn fi = 
Amn IRb

AwfKl©R Z¡iY
 = 

9.8  10
2

9.8
 = 10

2
kg  

 MEx 02 
  

GKwU Zv‡ii Dcv`v‡bi Bqs Gi ¸bvsK 2  10
11

 Nm
–2 

ZviwUi •`N©¨ 

15% e„w× Ki‡Z cÖhy³ cxob KZ? 

  Solve 
 
•̀ N©  ̈x% evo‡j cxob = 

Yx

100
 = 

2  10
11

  15

100
  

  = 3  10
10

 Nm
2

 

 MEx 03 
 
 GKB Dcv`v‡bi •Zwi wØZxq Zv‡ii •`N ©̈ cÖ_g Zv‡ii •`‡N ©̈i wØ¸Y 

wKš‘ e¨vmva© cÖ_g Zv‡ii A‡a©K n‡j Ges mgvb fvi cÖ‡qvM Ki‡j wØZxq 

Zvi I cÖ_g Zv‡ii •`N ©̈ cÖmvi‡Yi AbycvZ KZ?   

  Solve  Bqs-Gi ̧ YvsK, Y =
A

FL
  

  •̀ ‡N©¨i cwieZ©b, ℓ =
2rY

FL


;  ℓ 

2r

L
   

  
1

2




=

1

2

L

L


2

2

1

r

r













= 24 = 8   

 MEx 04 
 
  ej cÖ‡qv‡Mi d‡j GKwU Zv‡ii •`N©¨ 1%cwieZ©b n‡j Gi e¨vm 

kZKiv KZ fvM cwiewZ©Z n‡e? cqm‡bi AbycvZ 0.2| 

  Solve  d = 
cvk¦© weK…wZ

 •`N©¨ weK…wZ
    ev, 0.2 = 

01.0

d
   ev, d = 0.002 = 0.2% 

 MEx 05 
 

 2m `xN© Ges 0.01cm
2
 cÖ ’̄‡”Q` wewkó GKwU Zvi †U‡b 1mm cÖmvwiZ 

Kiv  n‡jv| hw` Zv‡ii Dcv`v‡bi Bqs Gi ¸bvsK Y=2x10
11

Nm
2 

 nq Z‡e 

ZviwU cÖmvwiZ Ki‡Z m¤úvw`Z Kv‡Ri cwigvY KZ? 

  Solve  W 
2

1 YA
L

2

 

 

=
2

1
210

11
0.0110

4
 J05.0

2

) 101( 2-3




 

 MEx 06 
 

 GKwU •KwkK b‡ji e v̈m 0.2mm G‡K 7210
–3

Nm
–1

 c„ôUvb Ges 

10
3
kgm

–3
 Nb‡Z¡i cvwb‡Z Wyev‡j b‡ji KZ D”PZvq cvwb DV‡e- [g = 10ms

2
] 

  Solve  
2

ghr
T


  ev, h = 

2T

rg
 = 

2  72  10
3

0.1  10
3

  10
3
  10

    

  h = 144  10
3

 = 0.144m 

 MEx 07 
  

cÖwZwU 10
-4

m e¨vm wewkó cvwbi 1000 ¶z`ª †duvUv wg‡j GKwU e„nr 

†duvUv •Zix Kij| e„nr †duvUvi e¨vmva© KZ?   

  Solve  rnR 3 = 43 105.01000  = 510
-4

m 

 MEx 08 
 

 †Kvb cÖev‡ni ZvcgvÎv GK-PZz_©vsk Kiv n‡j Gi mv›` ªZv ¸YvsK 

KZ¸Y n‡e|  

  Solve    T    
1

4
 

1

2
 A_©vr A‡a©K n‡e|

 
  

wweeMMZZ  mmvv‡‡jjii  iivvwwee  wweeÁÁvvbb  BBDDwwbb‡‡UUii  ccÖÖ‡‡kk œœii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 

01. †Kvb cÖevnxi m‡e©v”P †eM hv AwZµg Ki‡j kvšÍ cÖevn AkvšÍ cÖev‡n 

cwiYZ nq †mB †eM‡K ejv nq-  [RU-C, Feldspar-1: 2022-23] 

 A. mwÜ †eM  B. cÖvwšÍK †eM 

 C. msKU †eM  D. mg‡eM 

  S C 
 

Why msKU †eM (Critical Velocity): me©vwaK †h †eM ch©šÍ 

†Kv‡bv Zij aviv‡iL cÖevn eRvq iv‡L Zv‡K msKU †eM e‡j| 

02. Sl GK‡K M¨v‡mi Pvc †KvbwU?   [RU-C, Neptune-2, Set-1. 2021-22] 

 A. N  B. Pa 

 C. Nm  D. JK 

  S B 
 

Why 
 
P = 

F

A
 = Nm

2
 = Pa [Pv‡ci SI GKK] 

 gvÎv: ML
1

T
2

 Ges GwU †¯‥jvi ivwk
 

03. ¯úk©‡KvY 120 n‡j •KwkK b‡j Zij-  [RU. Sinovac, Set-1. 20-21; e.†ev. 2015] 

 A. Dc‡i DV‡e  B. wb‡P bvg‡e 

 C. DfqB n‡Z cv‡i D. AcwiewZ©Z _vK‡e 

  S B 
 

Why  •KwkK b‡ji †`qv‡ji mv‡_ ¯úk© †KvY  ̄‚j‡KvY n‡j Zij 

wb‡P bvg‡Z ïiæ K‡i| KviY T = 
rhg

2cos
  

 h
2Tcos

rg
| mgxKi‡Y   ̄~j‡KvY n‡j cos Gi gvb FYvZ¥K nq, 

d‡j h Gi gvbI FYvZ¥K nq| A_©vr, Zij wb‡P bvg‡Z ïiæ K‡i| 

04. Y = 2.0×10
11 

Nm
–2

 ¸Yv¼ wewkó c`v‡_©i GKwU Zv‡ii •`N©¨ w¯’wZ¯’vcK 

mxgvi g‡a¨ 5% evov‡Z m„ó cxobÑ  [RU. Moderna, Set-2. 20-21] 

 A. 1.0×10
10 

Nm
–2

 B. 1.0×10
11 

Nm
–2

   

 C. 2.0×10
10 

Nm
–2

  D. 5.0×10
10 

Nm
–2 

  S A 
 

Why  Bqs Gi ¸YvsK, Y =
FL

Al
 = 

FL

A(0.05L)
  

  
F

A
 = 0.05Y = 0.05  2 10

11
  

  = 1  10
10

Nm
–2

 [l = L Gi 5% = 0.05L] 

05. w¯’wZ¯’vcK mxgvi g‡a¨ 1sq mm cÖ‡”Q‡`i †ÿÎdj wewkó Zv‡ii GK 

cÖv‡šÍ 1N ej cÖ‡qvM Kiv n‡j cxob n‡eÑ [RU. Astrazeneca, Set-1. 20-21] 

 A. 10
6
 Nm

2
 B. 10

4
 Nm

2
 C. 100 Nm

2
 D. 50 Nm

2
  

  S A 
 

Why  cxob, P = 
F

A
 = 

1N

1  10
–6 

   = 10
6
 Nm

2  
[A = 1mm

2
= 1  10

–6
 m

2
] 

06. B¯úv‡Zi Rb¨ Bqs Gi ¸Yv¼ y = 2.0  10
11

 N m
–2

 n‡j, w¯’wZ¯’cK 

mxgvi g‡a¨ 1 mm
2
 cȪ ’‡”Q` wewkó GKwU B¯úv‡Zi Zv‡ii •`N©̈  10% e„w× 

Ki‡Z cÖ‡qvRbxq ejÑ [RU. Sinovac, Set-1. 20-21, RU. 16-17; w`. †ev. 2016] 

 A. 2  10
4
 N  B. 10

4
 N C. 1.2  10

4
 N D. 0 N 

  S A 
 

Why  Avgiv Rvwb, Bqs Gi ¸Yv¼,  

 Y = 
FL

Al
  F = 

Y Al

L
 = 

2.0  10
11

  1  10
–6

  0.1L

L
 = 2  10

4
N  

[ZviwUi •`N©¨ e„w×, l = L  Gi 10%] 

07. ÔcøvRgvÕ c`v‡_©i †Kvb ai‡bi Ae ’̄v?   [RU. 18-19] 
 A. KwVb B. AvqwbZ C. Zij D. M¨vmxq 

 

Ans B  

08. mgvb •`‡N©¨i wZbwU Zvi A, B Ges C-†Z cxo‡bi gvb mgvb Ges •`N©¨ e„w× lA 

> lB > lC n‡j wb‡Pi †KvbwU mwVK? [†hLv‡b Y Bqs Gi ¸Yv¼] [RU. 18-19] 

 A. YA > YB > YC  B. YC > YB > YA  

 C. YA = YB = YC  D. B I C DfqB  

 

Ans B  
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09. AvqwbK I mg‡hvRx eÜ‡bi Zzjbvq avZe eÜb-  [RU. 17-18] 

 A. kw³kvjx     B. mgvb 

 C. `ye©j      D. †KvbwUB bq  

 

Ans C  

10. K„šÍb weK…wZ n‡j, e¯‘i-   [RU. 17-18] 

 A. AvqZb cwiewZ©Z nq B. ‣`N©¨ cwiewZ©Z nq 

 C. †¶Îdj cwiewZ©Z nq D. ‡KvbwUB bq  

  S C 
 

Why  K…šÍb weK…wZ = 

Av‡cw¶K miY

e¨eavb ỳiZ¡
 = 

A

Fh
 

11. w¯’wZ¯’vcK mxgv me‡P‡q †ewk-   [RU. 17-18] 

 A. nxivi  B. B¯úv‡Zi 

 C. `¯Ívi  D. ivev‡ii  

 

Ans B  

12. AvqZb ¸Yv‡¼i wecixZ ivwk‡K e‡j- 

 [RU. 17-18 ; CoU. 09-10] 

 A. AvqZb weK…wZ   B. cxob 

 C. AvqZb ¸Yv¼  D. msbg¨Zv   

 

Ans D  

13. `yBwU wfbœ cÖ¯’‡”Q‡`i Zv‡ii Bqs-Gi w ’̄wZ¯’vcK ¸YvsK GKB| Zvi ỳBwU-  

[RU. 17-18] 

 A. wfbœ •`‡N©¨i   B. wfbœ Dcv`v‡bi  

 C. GKB Dcv`v‡bi  D. ‡h †KvbwU n‡Z cv‡i 

  S C 
 

Why Bqs Gi ¸YvsK nq Zv‡ii Dcv`v‡bi| GKB Dcv`v‡bi Zv‡ii 

Bqs Gi ¸YvsK cwiewZ©Z nq bv 

14. cÖevnxi mv› ª̀Zvi gvb Abymv‡i †KvbwU mwVK?   [RU. 17-18] 

 A. AvjKvZiv > ỳa > †Zj B. ‡Zj > AvjKvZiv > ỳa 

 C. AvjKvZiv > †Zj > ỳa D. `ya > †Zj > AvjKvZiv 

 

Ans C  

15. mv› ª̀Zv wK‡mi mv‡_ Zzjbxq?    [RU. 17-18] 

 A. ej  B. KvR 

 C. Z¡iY  D. Nl©Y   

 

Ans D  

16. msKU ZvcgvÎvq Zi‡ji c„ôUvb-   [RU. 17-18] 

 A. k~b¨  B. Amxg 

 C. mmxg  D. †KvbwUB bq 

  S A 
 

Why Surface tension decreases with the increase of temperature, 

reaching a value of zero at the critical temperature. 

17. GKwU `‡Ûi w¯’wZ¯’vcK ¸YvsK 20×10
10

 N/m
2
 Ges NbZ¡ 8000 kg/m

3
| 

Ab¨ GKwU `‡Ûi w ’̄wZ¯’vcK ¸YvsK 15×10
10

 N/m
2
 Ges NbZ¡ 9000 

kg/m
3
| †Kvb `ÛwU‡Z k‡ãi †eM †ewk n‡e?   [RU. 17-18] 

 A. cÖ_gwU‡Z    B. wØZxqwU‡Z  

 C. mgvb      D. †KvbwUB bq   

 

Ans A  

18. †Kvb eÜbwU †ekx kw³kvjx nq?   [RU. 16-17] 

 A. mg‡hvRx   B. AvqwbK  

 C. avZe   D. f¨vbWviIqvjm   

  S B 
 

Why  me‡P‡q †ekx kw³kvjx eÜb AvqwbK, me‡P‡q ỳe©j eÜb 

f¨vbWviIqvjm| 

19. c„ôUv‡bi Gm. AvB GKK n‡jv-   [RU. 16-17,  SUST. 06-07] 

 A. Nm
-2

  B. Nm         C. Nm
2 

D. Nm
-1 

 

Ans D  

20. cvi` I Kuv‡Pi ga¨Kvi ¯úk© †KvY KZ n‡e? [RU. 16-17; CoU. 09-10] 

 A. 80  B. 90 

 C. 140        D. 160 

  S C 
 

Why  i. weï× cvwb I cwi®‥vi Kuv‡Pi wfZiKvi ¯úk©‡KvY: cÖvq 

k~b¨| ii. cvwb I Kuv‡Pi wfZiKvi ¯úk© †KvY = 8˚ 

 iii. iƒcv I cvwbi wfZiKvi ¯úk© †KvY = 90˚ 

 iv. cvi` I Kuv‡Pi ga¨Kvi ¯úk© †KvY = 140˚ 

21. hw` ¯úk© †KvY 90Gi Kg nq, Z‡e •KwkK b‡j Zi‡ji Ae¯’v †Kgb 

n‡e?    [RU. 16-17] 

 A. Dc‡i DV‡e  B. bx‡P bvg‡e    

 C. Dc‡i DV‡e ev bx‡P bvg‡e  D. AcwiewZ©Z _vK‡e   

  S A 
 

Why  ¯úk©‡KvY my¶¥‡KvY A_©vr 0˚ <  < 90˚ n‡j ev, Zij 

KwVb‡K wfRv‡j Zij c`v_© Dc‡ii w`‡K DV‡e|   

22. GKB c`v‡_©i •Zwi `ywU Zv‡ii e¨vmv‡a©i AbycvZ 3:1| hw` Zvi ỳ‡Uv‡K 

mgvb ej Øviv Uvbv nq Z‡e Zv‡`i cxo‡bi AbycvZ KZ n‡e? [RU. 16-17] 

 A. 9:1   B. 1:9 C. 3:1 D. 1:3  

  S B 
 

Why  cxob = 
2r

F

A

F


   

 F Constant  n‡j, cxob  
1

r
2  

1

3
2  

23. wcZ‡ji w¯’wZ¯’vcK ¸Yv¼-   [RU. 16-17] 

 A. 910
11

Nm
–2   B. 910

–11
Nm

–2 

 C. 910
–16

Nm
–2

  D. 910
–10

Nm
–2  

 

Ans A  

24. 3 m x̀N© Ges 1 cm
2 
cÖ ’̄‡”Q  ̀wewkó GKwU Zv‡ii Bqs Gi ¸YvsK 5  10

10
dyne/ cm

2
| 

GKB ZviwUi •̀ N©  ̈A‡a©K Ki‡j Bqs Gi ̧ YvsK KZ dyne/cm
2 
n‡e?  [RU. 16-17] 

 A. 2.510
10  B. 510

10 

 C. 10
11

  D. †KvbwUB bq 

  S B 
 

Why  Bqs Gi ¸YvsK nq Zv‡ii Dcv`v‡bi| GKB Dcv`v‡bi 

Zv‡ii Bqs Gi ¸YvsK cwiewZ©Z nq bv|  

25. †Kvb w ’̄wZ¯’vcK ¸Yv¼wU Zi‡ji Rb¨ cÖ‡hvR¨?   [RU. 15-16] 

 A. Bqs ¸Yv¼   B. „̀pZvi ¸Yv¼   

 C. AvqZb ¸Yv¼   D. †KvbwUB bv    

 

Ans C  

26. GKLÛ B‡Ui NbZ¡ 2gm/cc Dnvi IRb 6kg. A‡a©K cvwb‡Z wbgw¾Z 

 ivL‡j IRb KZ n‡e?    [RU. 2015-16] 

 A. 2.5kg B. 3.5kg C. 4.5 kg D. 5 kg 

  S C 
 

Why 
 
B‡Ui NbZ¡ = 2gm/cc; B‡Ui AvqZb = 

6  1000

2
 = 3000 cc 

 BU KZ…©K AcmvwiZ cvwbi AvqZb = 3000 cc 

 A‡a©K BU KZ…©K AcmvwiZ cvwbi AvqZb = 
3000

2
 = 1500cc 

 A‡a©K BU KZ…©K AcmvwiZ cvwbi IRb = 1500gm = 1.5kg 

 A‡a©K BU cvwb‡Z wbgw¾Z ivL‡j IRb = 6 – 1.5 = 4.5 kg 

27.  wb‡gœi †Kvb ivwkwUi †Kvb gvÎv ev GKK bvB?   [RU. 14-15] 

 A. Bqs ¸Yv¼    B. AvqZb ¸Yv¼    

 C. `„pZv ¸Yv¼    D. cqm‡bi AbycvZ   
 

Ans D  

28. cvwbi DcwiZ‡j Avj‡Zvfv‡e ivLv 3cm `xN© GKwU m~P‡K †U‡b Zzj‡Z me©vwaK 

KZ e‡ji cÖ‡qvRb? (cvwbi c„ôUvb 72  10
-3
 Nm

-1
)  [RU. 13-14, 06-07] 

 A. 4.32 10
-3
 N    B. 4.52 10

-2
 N  

  C. 4.44 10
-3
N   D. 310

-3
 N 

  S A 
 

Why  ej, F = T 2L = 7210
–3

 20.03 = 4.3210
–3

 N 

29. 1 cm
2
 cÖ ’̄‡”Q` wewkó GKwU Zv‡i KZ ej cÖ‡qvM Ki‡j Gi •`N©¨ wØ¸Y n‡e? 

[Y=210
12

 dyne cm
-2
]   [RU. 13-14, 08-09] 

 A. 410
12

 dyne  B. 210
12

 dyne   

 C. 3.510
12

 dyne  D. 1510
12

 dyne  

  S B 
 

Why  Bqs-Gi ¸YvsK, Y =
A

FL
 

  cÖhy³ ej,  F = Y
L


A = 210

12 


L

L
1 = 210

12
 dyne         
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30.  1 sq mm cȪ ’‡”Q‡`i †¶Îdj wewkó Zv‡ii GK cÖv‡šÍ 1 N ej cÖ‡qvM Kiv 

n‡j cxob n‡e-          [RU. 13-14; CU. 13-14] 

 A. 10
6 
Nm

–2
  B. 10

4 
Nm

–2
  

 C. 100 Nm
–2

   D. 50 Nm
–2

   

  S A 
 

Why  cxob = 
A

F
 =

6101

1


=10
6 
Nm

–2  
  

31. GKwU Zv‡i 0.01m •`N©¨weK…wZ‡Z cvk¦©weK…wZ 0.0024 m n‡j Zv‡ii Dcv`v‡bi 

cqm‡bi AbycvZ KZ?  [RU. 12-13] 

 A. 0.20 B. 0.30 C. 0.24 D. 0.28  

  S C 
 

Why  cqm‡bi AbycvZ,  = 
cvk¦© weK…wZ

•`N©¨ weK…wZ
 =

01.0

0024.0
= 0.24 

32.  cvwbi AvqZb ¸YvsK 0.22  10
10 

Nm
2

| 1L cvwbi AvqZb 0.1% 

cwieZ©b Ki‡Z KZ Pv‡ci cÖ‡qvRb?   [RU. 12-13] 

 A. 0.2210
10

Nm
-2

  B. 0.2210
13

Nm
-2

 

 C. 2.210
6
Nm

-2
  D. 2.2Nm

-2
  

  S C 
 

Why K = 
PV

V
  P = 

KV

V
 = 

0.22  10
10 
 0.1

100
 = 2.2  10

6
Nm

2
 

33.  GKwU B¯úv‡Zi Zv‡ii •`N ©̈ 4m, e¨vm 0.5mm Ges Bqs Gi w ’̄wZ¯’vcK 

¸YvsK  2 × 10
11

 N/m
2
.
 
GLb GKB B¯úv‡Zi Avi GKwU Zv‡ii •`N©¨ 

.5m  Ges e v̈m 4mm n‡j Bqs Gi w ’̄wZ ’̄vcK ¸YvsK KZ n‡e? [RU. 11-12] 

 A. 1  10
11

 N/m
2 

B. 2  10
11

N/m
2 

 C. 5  10
10

N/m
2 
 D. 2  10

5
N/m

2  

  S B 
 

Why  GKB Dcv`vb nq Gi w  ̄wZ¯ vcK ¸Yv¼ GKB _vK‡e| A_©vr, 

Bqs Gi w ’̄wZ¯’vcK ¸YvsK 2 × 10
11

 N/m
2
|

 

34.  cvwbi AvqZb ¸YvsK = 0.2×10
10

Nm
-2
 ej‡Z eySvq †h cvwbi Avw` AvqZb 

mgvb AvqZb n«vm Ki‡Z cvwbi cÖwZ eM©wgUvi †¶Îd‡ji Dci j¤̂fv‡e 

Pvwiw`‡K †_‡K †h ej cÖ‡qvM Ki‡Z n‡e Zvi cwigvY n‡e- [RU. 11-12] 

 A. 0.5×1010N   B. 0.2×1010N  

 C. 0.3×1010N  D. 0.4×1010N  
 

Ans B  

35.  cvi` c~Y© cv‡Î Kuv‡Pi •KwkK bj Wyev‡j b‡ji Af¨šÍ‡i cvi`- [RU. 10-11]  

 A. Dc‡i DV‡e   B. w  ̄i _vK‡e   

 C. wb‡P bvg‡e   D. DVvbvgv Ki‡e  

 

Ans C     

36. Bernoulli Gi m~Î n‡”Q    [RU. 09-10] 

 A. kw³i msi¶Y bxwZ  B. †iv‡ai m~Î 

 C. c„ô Uv‡bi m~Î  D. None of them  
 

Ans C  

37. AvqZb weK…wZi GKK-   [RU. 08-09] 

 A. m
3
  B. bvB 

 C. Nm
–2

  D. m  
 

Ans B  

38. 2mm e¨v‡mi GKwU †MvjK‡K 10
6
 ‡QvU †QvU we› ỳ‡Z †¯cÖ Kiv n‡j e¨wqZ 

kw³i cwigvb KZ? c„ôUvb=7210
-3

N/m   [RU. 08-09] 

 A. 4.510
-5

J  B. 910
-5

J 

 C. 110
-4

J  D. 910
-4

J 

  S C 
 

Why  1

3 rnR   ev, 3

3 61 101
10

1 r  = 53

2
1010

10

1    

 kw³ = 8(Nr
2
 – R

2
)T= 8{10

6
(10

-5
)

2 
–(10

–3
)

2
}7210

–3  
=110

-4
J 

39. e¯‘i cÖwZ GKK gvÎvq †h cwieZ©b nq Zv‡K e‡j-   [RU. 06-07] 

 A. cxob      B. weK…wZ     

 C. w¯ wZ¯ vcKZv     D. w¯ wZ¯ vcK mxgv 

 

Ans B  

40. ej c‡q›U †cb †Kvb bxwZ‡Z KvR K‡i?       [RU. 06-07; KU. 09-10] 

 A. c „ôUvb   B. mv›`ªZv   

 C. ga¨vKl©Y      D. †KvbwUB bq  

 

Ans A   

 
 

SSEELLFF  TTEESSTT 
(wb‡¤œv³ cÖkœ¸‡jv e„Ë () fivU K‡i cÖ¯‘wZ hvPvB K‡i bvI) 

 
01. cvwbi DcwiZ‡j ivLv 3cm `xN© myB‡K †U‡b Zzj‡Z me©vwaK KZ ej 

`iKvi? [T = 72  10
–3

Nm
–1

]  

  4.9  10
–3

N  4.32  10
–3

N  

 2.16  10
–3

N.  3.3  10
–3

N  
02. 2mm e¨v‡mi GKwU †MvjK‡K 10

6
 ‡QvU †QvU we› ỳ‡Z †¯cÖ Kiv n‡j e¨wqZ 

kw³i cwigvb KZ? c„ôUvb=7210
-3

N/m  

  4.510
-5

J  910
-5

J 

 110
-4

J  910
-4

J 

03. GKwU Zv‡ii •`N¨ 4m; cȪ ’‡”Q‡`i †¶Îdj 0.003m
2
, Amncxob 

3.267×10
5
 Nm

–2
 n‡j ZviwUi Amn fi- 

 9.8
2
kg       98

3
kg    

     10
2
kg        10

3
kg 

04. w¯’wZ¯’vcK mxgvi g‡a¨ 1sq mm cÖ‡”Q‡`i †ÿÎdj wewkó Zv‡ii GK 

cÖv‡šÍ 1N ej cÖ‡qvM Kiv n‡j cxob n‡eÑ  

  10
6
 Nm

2
 10

4
 Nm

2 

 100 Nm
2 

 50 Nm
2

  

05.  GKwU avZe c`v‡_©i Y = 6.610
10

Nm
-2
Ges AvqZb ¸Yv¼ 1110

10
 N-

m
-2
n‡j, cqm‡bi AbycvZ KZ? 

 0.2  0.3  

 0.6  0.7 

06. 5 wgUvi •`N©¨ Ges 1 mm
2
 cȪ ’‡”Q` wewkó GKwU Zv‡i 20 kg fi Szwj‡q 

†`qv nj| G‡Z Zv‡ii •`N©¨ 2 mm e„w× †c‡j ZviwUi Bqs ¸bvs‡Ki gvb 

KZ ? 

 5  10
11

 dyne/cm
2
      20  10

12
 dyne/cm

2    

     
4.9  10

12
 dyne / cm

2     
5.6  10

12
dyne/cm

2
 

07. 1.0 m `xN© I 1.0 mm e¨vmv‡a©i †ejbvKvi Zv‡ii Dci 100 N ej 

cÖ‡qvM Ki‡j •`N©¨ e„w× †c‡q 1.001 m nq| Zv‡ii Bqs Gi ¸bvsK KZ ? 

 


1
 10

11
Nm

-2
 10

11
Nm

-2 

  10
11

Nm
-2

  
2
 10

11
Nm

-2
 

08. GKwU Zv‡ii e¨vm 5 mm Ges •`N©¨ 1m| Gi •`N©¨ eivei ej cÖ‡qvM 

Kivi d‡j •`N©¨ 1 cm e„w× cvq wKš‘ e¨vm 0.01 mm n«vm cvq| cqm‡bi 

AbycvZ †ei Ki|  

 0.2  0.4 

 0.5  0.6 

09. †h me Zij KvuP‡K †fRvq Zv‡`i ¯úk©‡KvY-  

  cÖvq k~b¨   cÖvq 90 

  90 Gi †P‡q †QvU  90 Gi †P‡q eo 

10. †h me Zij KuvP‡K †fRvq bv Zv‡`i ¯úk© †KvY KZ wWMÖx?  

  0   < 90 

  90   > 90
 

11. 50 kg f‡ii GKRb evjK Lvwj cv‡q ùvwo‡q Av‡Q| Zvi cv‡qi cvZvi 

†ÿÎdj 200 cm
2
 n‡j evjK KZ…©K f~wgi Dci Pvc KZ?  

  2.45 Pa   245 Pa    

   24.5 kPa       24.5 Pa   

12. 1m x̀N© I 10
-2
 cm

2
 cÖ ’̄‡”Q` wewkó GKwU Zvi‡K 2kg IRb Øviv Uvbv nj| 

ZviwUi •`N©¨ e„w× wbY©q Ki| (Bqs Gi ¸YvsK Y=210
11

Nm
-2
)   

  9.810
-5

m   9.810
-2

m 

  210
-5

m    210
-2

m 
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13. 1m •`N©¨ Ges  510
4 

m e¨vm wewkó GKwU B¯úv‡Zi Zv‡i 19.6 N ej 

cÖ‡qvM Ki‡j GwU e„w× †c‡q 1.02 m nq| Zv‡ii Bqs Gi ¸YvsK KZ? 

  4.9910
9
 Nm

2  
 510

4
Nm

2 

  1.0210
6
 Nm

2
  4.9910

11
 Nm

2
 

14. GKLÛ B‡Ui NbZ¡ 2gm/cc Dnvi IRb 6kg. A‡a©K cvwb‡Z wbgw¾Z  

ivL‡j IRb KZ n‡e?    

  2.5kg   3.5kg 

  4.5 kg   5 kg 
15. 3m x̀N© Ges 1mm e v̈m wewkó GKwU avZe Zvi‡K 10kg IRb Øviv Uvbv n‡jv| 

hw` Bnvi Dcv v̀‡bi Bqs Gi ¸YvsK I cqm‡bi AbycvZ h_vµ‡g 12.510
11 

dyne/cm
2
 I 0.26 nq Zvn‡j Gi cvk¦©xq ms‡KuvPb ‡ei Ki|   

  2.610
-5
cm    2.610

-8
cm 

     2.610
-2
cm     None of them  

16.  GKwU 1m Zv‡ii e¨vmva© 0.5 m H Zv‡i ej cÖ‡qvM Ki‡j 0.02m e„w× cvq| 

wKš‘ e¨vmva© 0.05 m K‡g hvq cqm‡bi AbycvZ n‡e-   

  0.2        0.1         0.01          5 

17. GKwU •KwkK b‡ji e¨vm 0.0410
–4

m. Gi GK cÖvšÍ cvwb‡Z Wzev‡j cvwb 

b‡ji wfZi 0.082 m Dc‡i D‡V| cvwbi Zj Uvb KZ? †`qv Av‡Q, ¯úk© 

†KvY = 0 Ges cvwbi NbZ¡ = 1.010
3
 kg/m

3
.    

  8.510
–4

 N/m  7.510
–4

 N/m 

  9.010
–4

 N/m  8.010
–4

 N/m 

18. 2  10
–4

 m
2
 cÖ¯’‡”Q‡`i †ÿÎdj wewkó GKwU B¯úv‡Zi Zv‡i KZ ej cÖ‡qvM 

Ki‡j Gi •`N©¨ wØ¸Y n‡e? (Y = 210
11

Nm
–2

)  

  3  10
7
 N   4  10

7
 N 

  5  10
7
 N   6  10

7
 N 

19. B¯úv‡Zi Rb¨ Bqs Gi ¸Yv¼ y = 2.0  10
11

 N m
–2

 n‡j, w¯’wZ¯’cK 

mxgvi g‡a¨ 1 mm
2
 cȪ ’‡”Q` wewkó GKwU B¯úv‡Zi Zv‡ii •`N©̈  10% e„w× 

Ki‡Z cÖ‡qvRbxq ejÑ  

  2  10
4
 N    10

4
 N 

  1.2  10
4
 N   0 N 

20. GKwU MÖvbvBU cv_‡ii cÖ¯’‡”Q‡`i †¶Îdj 0.03m
2
, Amncxob 

3.267  10
5 
Nm

2
| Amnfvi KZ?  

  9801 N  8801 N   7801 N   6801N 

 

AAnnsswweerr  AAnnaallyyssiiss 

  

cÖkœ DËi e¨vL¨v 

01 B F = 2TL = 2  72  10
-3

  
3

100
 = 4.32  10

–3
N 

02 C 

1

3 rnR   ev, 3

3 61 101
10

1 r  = 53

2
1010

10

1    

kw³ = 8(Nr
2
 – R

2
)T 

 = 8{10
6
(10

-5
)

2 
–(10

–3
)

2
}7210

–3  
=110

-4
J 

03 C Amn fi = 

Amn cxob  ‡¶Îdj

g
 = 

3.267  10
5
  0.003

9.8
 = 10

2
kg 

04 A P = 
F

A
 = 

1N

1  10
–6 = 10

6
 Nm

2  
[A = 1mm

2
= 1  10

–6
 m

2
] 

05 D 

y = 2n (1 + )   = 
y

2n
  1 

= 
6.6  10

2  11  10
 = 

6.6

2  10  1.1
  1 = 

3

10
  1 = 0.3  1 = 0.7 

cÖkœ DËi e¨vL¨v 

06 C 

Y = 
FL

Al
;  

196  5

10
6

  2  10
3 = 490  10

3 
= 4.9  10

11
 Nm

2
 

= 4.9  10
16

 dyne/m
2 
[∵1 N = 10

5 
dyne] 

= 
4.9  10

16

(10
2
)

2  dyne/cm
2
 = 4.9  10

12
 dyne/cm

2 

07 A 

Y = 
FL

Al
  = 

100  1

 (10
3

)
2
  0.001

 

= 
1


 = 

100

10
6

  10
3 = 

1


  10

2+6+3 
= 

1


  10

11
 Nm

2
 

08 A  =  
dL

Dℓ
 = 

0.01 × 10
–3

 × 1

5 × 10
–3

 × 1 × 10
–2 = 0.2 

09 C 
Zij KwVb‡K †fRvq (¯úk© †KvY) < 90  

Zij KwVb‡K †fRvq bv (¯úk© †KvY) > 90  

10 D 
Zij KuvP‡K wfRv‡j ¯úk©‡KvY m~²‡KvY ev, 0°< < 90° 

Zij KuvP‡K bv wfRv‡j ¯úk©‡KvY ¯ zj‡KvY ev, 90°< <180° 

11 C 
P = 

F

A
 = 

mg

A
 = 

50  9.8

200  10
4  

Pa = 24500 Pa = 24.5 kPa 

12 A 
Al

mgL
Y  ev, 

AY

mgL
l  =

1142 1021010

18.92






= 9.810
-5

m 

13 A 

Bqs-Gi ¸YvsK,  

Y =
A

FL
=

2r

FL


=

02.0)105.2(

16.19
24 




 = 4.9910
9
 Nm

2  

14 C 

B‡Ui NbZ¡ = 2gm/cc; B‡Ui AvqZb = 
6  1000

2
 = 3000 cc 

BU KZ…©K AcmvwiZ cvwbi AvqZb = 3000 cc 

A‡a©K BU KZ…©K AcmvwiZ cvwbi AvqZb = 
3000

2
 = 1500cc 

A‡a©K BU KZ…©K AcmvwiZ cvwbi IRb = 1500gm = 1.5kg 

A‡a©K BU cvwb‡Z wbgw¾Z ivL‡j IRb = 6 – 1.5 = 4.5 kg 

15 C 

Al

FL
Y 

 
ev, 

2r

mg

YA

F

L

l


 =

2211 )105.0(105.12

981100010





= 0.1 

cqm‡bi AbycvZ = 
cvk¦© weK…wZ

‣`N©¨ weK…wZ
 ev, cvk¦© weK…wZ =   ‣`N©¨ weK…wZ  

= 0.260.1 =0.026 =2.610
-2

cm 

16 D cqm‡bi AbycvZ,  = 
cvk̂© weK…wZ

 •`N©¨ weK„wZ
 
dL

Dl
 = 

0.05  1

0.5  0.02
 = 5 

17 D T =




cos2

ghr  =
2

8.9101002.0082.0 34  

=  8
410 N/m 

18 B 
•`N©¨ n ¸b n‡j ej,  

F = YA (n – 1) = 2 × 10
11

 × 2 × 10
–4

 (2–1) = 4× 10
7
 N 

19 A 

Avgiv Rvwb, Bqs Gi ¸Yv¼,  

Y = 
FL

Al
  

 F = 
Y Al

L
 = 

2.0  10
11

  1  10
–6

  0.1L

L
 = 2  10

4
N  

[ZviwUi •`N©¨ e„w×, l = L  Gi 10%] 

20 A 
Amn fvi ev IRb = Amncxob  cÖ¯ ‡”Q‡`i †¶Îdj  

= 3.267  10
5
  0.03= 9801 N 
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08 

Aa¨vq 

c
Ö_
g
 c

Î
 

 

ch©ve„wËK MwZ 

PERIODIC MOTION 

 
 

 
  

QQUUIICCKK  RREEVVIISSIIOONN  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 mij Qw›`Z MwZ msµvšÍ †jLwPÎ : 

welq †jLwP‡Îi aib 

miY-mgq †jLwPÎ sin m`„k 

†eM-mgq †jLwPÎ cos m „̀k 

Z¡iY-mgq †jLwPÎ FYvZ¥K sin m „̀k 

L–T
2
 †jLwPÎ g~jwe›`yMvgx GKwU mij‡iLv 

g – T
2
 †jLwPÎ AvqZvKvi Awae„Ë 

T
2
 – 

1

g
 †jLwPÎ g~jwe›`yMvgx GKwU mij‡iLv 

 †jLwPÎ: g-T
2 †jLwPÎ Awae„Ë n‡e, L-T

2 †jLwPÎ mij‡iLv n‡e,  

T
2
 – 

1

g
 †jLwPÎ mij‡iLv n‡e| 

 

 
g

 

T
2 

   

 
L

 

T
2 

     

 
T

2 

1

g
 
 

 

 †m‡KÛ †`vj‡Ki ¸iæZ¡c~Y© Z_¨mg~n: 

   †`vjbKvj = 2s    K¤úvsK = 0.5Hz  

   GKwU Aa©‡`vjb Kvj = 1s  

    Kvh©Ki •`N©̈  = 0.993m. = 99.3 cm = 3.36ft 

  sin, cos ... wfZ‡i  Gi gvb 180
0
 nq|  

  GKwU mij †`vj‡Ki †`vjKwc‡Ûi m‡e©v”P Z¡ib nq - m‡e©v”P we Í̄vi we›`y‡Z      

  GKwU †m‡KÛ †`vj‡Ki •`N ©̈ AwfKl©R Z¡i‡bi- mgvbycvwZK  

  hw` GKwU †`vj‡Ki ch©vqKvj T Ges ‣`N©¨ L nq Zvn‡j, T  L  

 `kv cv_©K¨ I c_ cv_©K¨: `kv cv_©K¨ = 
2


  c_ cv_©K¨ ev,  = 

2


  x 

  mij‡`vj‡Ki †ÿ‡Î mvg¨ve  ̄vq †eM me©vwaK, Z¡iY k~b¨ Ges cÖv‡šÍ †eM k~b¨, 

Z¡iY me©vwaK| 

  DaŸ©Mvgx wjd‡U †`vjK ª̀æZ Pj‡e| 

  wewfbœ cÖKvi MwZ:  

K) ch©vqe„Ë MwZ: m~‡h©i Pviw`‡K MÖ‡ni MwZ, Nwoi KuvUvi MwZ, gvbe 

ü`wc‡Ûi ¯ú›`b, miY †`vj‡Ki MwZ BZ¨vw`| 

L) ¯ú›`b ev †`vj MwZ: mij †`vj‡Ki MwZ, kã mÂvj‡bi MwZ, mgq evqy 

KYvi MwZ, †`qvj Nwoi †`vj‡Ki MwZ BZ¨vw`| 

 mij †`vj‡Ki m~Îvejx: 

 1g m~Î- mgKvj m~Î: †Kvb GK  ̄v‡b wbw`©ó •`N©¨ wewkó †Kvb GKwU mij 

†`vj‡Ki we¯Ívi 4
0
 Gi g‡a¨ _vK‡j cÖwZwU †`vj‡Ki Rb¨ mgvb mgq 

jvM‡e| L, g w¯ i _vK‡j cÖwZwU †`vj‡Ki Rb¨ T GKB ev aªæeK| 

 2q m~Î- •`‡N©¨i m~Î: we Í̄vi 4 Gi g‡a¨ _vK‡j †Kvb wbw ©̀ó ¯ v‡b mij 

†`vj‡Ki †`vjbKvj Zvi •`‡N©¨i eM©g~‡ji mgvbycvwZK| T  L 

 3q m~Î- Z¡i‡Yi m~Î: we Í̄vi 4 Gi g‡a¨ _vK‡j wbw`©ó •`N©¨ wewkó †Kvb 

mij †`vj‡Ki †`vjb Kvj H ¯ v‡bi AwfKl©R Z¡i‡Yi eM©g~‡ji 

e¨¯ÍvbycvwZK| T  
1

g
 

 4_© m~Î- f‡ii m~Î: we Í̄vi 4 Gi g‡a¨ Ges Kvh©Ki •`N©¨ w¯ i _vK‡j 

†Kvb  ̄v‡b mij †`vj‡Ki †`vjbKvj †`vjK wc‡Ûi fi, AvK…wZ ev 

Dcv`v‡bi Dci wbf©i K‡i bv| 

 †K․wYK we Í̄vi 4 Gi †ewk n‡j- T = 2
L

g

 

m~Î cÖ‡hvR¨ nq bv, KviY-  

    e‡eiMwZ mij •iwLK n‡e bv   

    Z¡iY mi‡Yi mgvbycvwZK nq bv  

    mij †`vj‡Ki mij Qw›`Z MwZ m¤úbœ nq bv| 

 mij †`vjbMwZi e¨envi: 

  AwfKl©R Z¡iY wbY©q|  

  cvnv‡oi D”PZv wbY©q| 

  mgq wbY©q Kiv|  

 mij †`vj‡Ki †`vjb Kvj: 

A. †`vjbKvj evo‡e A_©vr †`vjK ax‡i Pj‡e: 

  Kvh©Ki •`N©¨ evo‡j  ‡`vjK P›`ª c„‡ô wb‡j  ZvcgvÎv e„w× †c‡j 

(avZz wbwg©Z †MvjK)  mgZ¡i‡Y wjdU bx‡Pi w`‡K bvg‡j (Kvh©Ki Z¡iY 

(g–a)  †`vjK wcÛ Lwb‡Z ev cvnv‡oi Dci wb‡j  ‡`vjK Nwo 

MÖx®§Kv‡j Av‡ Í̄ P‡j (Slow nq)  †`vjK wcÛ, cvi` Øviv Aa©c~Y© Kiv 

n‡j (e„w× cvq)  †`vjK Nwo‡K ‡giæ AÂj †_‡K welye AÂ‡j wb‡j|  

B. †`vjbKvj Kg‡e A_©vr †`vjK `ªæZ Pj‡e: 

   Kvh©Ki •`N©¨ Kgv‡j  ‡`vjK welye AÂj n‡Z †giæ AÂ‡j wb‡j  

 kxZKv‡j ev ZvcgvÎv Kg‡j Nwo `ªæZ P‡j  mgZ¡i‡Y Dc‡ii w`‡K 

PjšÍ wjd‡U †`vjK wb‡j (Kvh©Ki Z¡iY = g + a)| 

C. †`vjbKvj Amxg n‡e:  

  †`vjK‡K c„w_exi †K‡›`ª wb‡j   

  †`vjK‡K N~Y©vqgvb K…wÎg DcMÖ‡ni g‡a¨ wb‡j|  

D.  †`vjbKvj AcwiewZ©Z _vK‡e: 

   †`vjK duvcv bv n‡q wb‡iU n‡j  †`vjK‡K mg‡e‡M PjšÍ wjd‡U wb‡j  

dvcv †`vjK wcÛ‡K cvi` Øviv c~Y© Kiv n‡j  mxmvi †`vjK wc‡Ûi cwie‡Z© 

wcZ‡ji †`vjK wcÛ n‡j (e‡ei c`v‡_©i cwieZ©b Ki‡j)| 

 wjdU mg‡e‡M _vK‡j †`vjbKv‡ji †Kvb cwieZ©b nq bv| 

 mij †`vjK m¤ú‡K© ÁvZe¨ welq: 

  Zijc~Y© ee bx‡P wQ ª̀ Ki‡j 1g Kvh©Ki ‣`N©¨ e„w× cvq, †`vjbKvj e„w× 

cvq, Nwo †¯øv n‡e Ges c‡i Kvh©Ki •`N©¨ n«vm cv‡e, †`vjb Kvj n«vm cv‡e, 

Nwo `ªæZ (FAST) Pj‡e| 

   P‡›`ª g Gi gvb Kg Ges T ‡ekx ZvB Nwo †¯øv Pj‡e| 

 wmwjÛv‡ii g‡a¨ wc÷‡bi MwZ GKwU ch©ve„Ë MwZ| 

 jvwU‡gi MwZ GKwU Pjb-N~Y©b MwZ| 

 mijQw›`Z ¯ú›`b: * ch©vqe„Ë MwZ  * ej/Z¡iY mi‡Yi mgvbycvwZK| 

 mij‡`vj‡Ki †ÿ‡Î mvg¨ve  ̄vq †eM me©vwaK, Z¡iY k~b¨ Ges cÖv‡šÍ †eM k~b¨, 

Z¡iY me©vwaK| 

 DaŸ©Mvgx wjd‡U †`vjK ª̀æZ Pj‡e| 

 GKwU mij †`vj‡Ki we Í̄vi wØ¸Y Ki‡j Gi †`vjbKv‡ji Ae  ̄v -AcwiewZ©Z| 
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 mij †`vj MwZm¤úbœ KYvi †ÿ‡Î 
1

2
KA

2
 n‡”Q Ñ 

 (i) m‡ev©”P MwZkw³, (ii) m‡ev©”P w¯ wZkw³, (iii) †gvU kw³| 

 ch©vqKvj 2 ¸Y Kiv n‡j †`vj‡Ki •`N ©̈ 4 ¸Y Ki‡Z n‡e| c„w_exi †K‡› ª̀ 

mij †`vj‡Ki †`vjbKvj Amxg nq| T = L 

 mij †`vjb MwZm¤úbœ †Kv‡bv KYvi AšÍiK mgxKiY, 
d

2
x

dt
2  + 

2
x = 0| 

 mij †`vjb MwZm¤úbœ KYvi †`vjbKvj T, we¯Ívi A Gi m‡ev©”P †eM n‡jv, 
2A

T
| 

 mij Qw›̀ Z ¯ú›̀ ‡Ki †ÿ‡Î ch©vqKvj Ges cÖZ v̈qbx e‡ji gvb AcwiewZ©Z _v‡K| 

 mylg e„ËvKvi MwZ‡K mij Qw›`Z ¯ú›`b MwZ wn‡m‡e we‡ePbv Kiv hvq| GKwU †`vjK 

Nwo‡K cvnv‡oi P~ovq wb‡j ax‡i Pj‡e| KviY †mLv‡b g Gi gvb Kg| 

 ‡m‡KÛ †`vj‡Ki •`N ©̈ AwfKl©R Z¡iY g Gi mgvbycvwZK| c„w_exi 45 

Aÿvs‡k AwfKl©R Z¡iY‡K Av`k© gvb aiv nq|  

 e‡ei fi †ewk n‡j †`vjbKvj AcwiewZ©Z _vK‡e| mij Qw›`Z ¯ú›`biZ KYvi 

†eM (i) ga¨ we› ỳ‡Z m‡ev©”P (ii) m‡ev©”P mi‡Y k~b¨ (iii) mvg¨ve  ̄vq me©wb¤œ| 

 mij †`vj‡Ki •`N¨© L, fi M, K¤úv¼ f| Gi K¤úv¼ 2f Kiv n‡j •`N¨© n«vm 

K‡i 
L

4
 Ki‡Z n‡e| 

 
2d

2
x

dt
2  + 32x = 0 n‡j Gi †K․wYK K¤úv¼ n‡e 4 rads

–1
| GKwU †m‡KÛ 

†`vj‡Ki Kvh©Kix •`N ©̈ 0.993m| 

 mij †`vj‡Ki mvnv‡h¨ wbY©q Kiv hvq cvnv‡oi D”PZv I AwfKl©R Z¡iY| 

 ‡`vjbKv‡ji AbycvZ 2 : 3 n‡j Kvh©Ki •`‡N¨©i AbycvZ n‡e 4 : 9| 

 mij †`vjb MwZm¤úbœ KYvi miY I Z¡i‡Yi `kv cv_©K¨ 180 ev | 

 w̄ úªs mshy³ GKwU KYv mij Qw›̀ Z ̄ ú›̀ ‡b ̄ úw›̀ Z n‡”Q, 

 x = 
A

2
 Ae  ̄v‡b †eM 

3

2
 vmax| 

 †Kv‡bv mij Qw›`Z ¯ú›`‡Ki ch©vqKvj 10 sec n‡j Z¡iY a Ges miY x Gi 

ga¨Kvi m¤úK© n‡jv a = – 





5

2

x|  

 mij Qw›`Z MwZm¤úbœ †Kv‡bv KYvi hvwš¿K kw³ we Í̄v‡ii e‡M©i mgvbycvwZK| 

 GKwU w¯úªs Gi mwÂZ kw³ ebvg cÖmvi‡Yi †jLwPÎ n‡e c¨viv‡evjv| 

 x = 0 Ae  ̄v‡b †gvU kw³ x = A Ae¯ v‡b †gvU kw³ = mgq|  

 x = 0 Ae  ̄v‡b MwZkw³ x = A Ae  ̄v‡b w̄  wZkw³i mgvb  = 
1

2
 m

2
A

2
 = 

1

2
Kx

2
 

 mvg¨ve  ̄vb †_‡K miY †hLv‡b we Í̄v‡ii A‡a©K †mLv‡b MwZkw³ I wefekw³ 

mgvb n‡e|

 
  

FFOORRMMUULLAA  AANNAALLYYSSIISS  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 

mij Qw›`Z ¯ú›`b 

KYvi miY, †eM I 

Z¡iY msµvšÍ 

 mij Qw›`Z ¯ú›`‡bi e¨eKjbxq mgxKiY
2

2

dt

xd
 + ω

2
x = 0    

2

2

dt

xd
+ 

m

k
x = 0 

 ω
2
 = 

m
k

 
ω = 

m
k ;  f = 

1

2
  

k

m
 ;  T = 

1

f
 = 2  

m

k
  

 

 mij Qw›`Z ¯ú›`b m¤úbœ KYvi:  

 miY, x = a sint   †eM, V =  A
2
 – x

2
    [A =  KYvi we Í̄vi] 

 x = 0 n‡j, Vmax = A = 
2A

T
 = 2fA[x =  KYvi miY]  †K․wYK †eM,  = 

2

T
 = 2f 

 Z¡iY, a = – 
2
x ;  amax = –

2
A (x = A) ;  |amax| = 

2
A 

 mij Qw›`Z ¯ú›`b m¤úbœ KYvi mgxKib, x = A sin (t + )  

 A = we¯Ívi hvnv KLbI FYvZ¥K n‡e bv;  = Avw` `kv;   (ωt + ) = `kv,    t = 0 mg‡q `kv =  

  
dx

dt
 = v = ωA cosωt     

dt

dv
 = a = – ω

2
A sinωt = –

2
x 

mij †`vjK 

msµvšÍ 

  †`vjbKvj: T = 2
g

L ; T =
N

t
; t  †gvU mgq , N  †gvU †`vjb msL¨v 

 i) 
hR

R

L

L




2

1

2
T

1
T

      ii)

1

2

2
T

1
T

g

g
   

 iii)

m

e

e

m

M

M

R

Rm
T



e
T

      iv)

h

e

w

w
=

h

e

g

g  

Aspect Special: Kvh©Kix •`N©¨ n ¸Y e„w× ‡c‡j †`vjb Kvj T2 = n  2;  †`vjbKvj n ¸Y e„w× †c‡j •`N©̈ , L2 = n
2
L1  

 Note: f~-†K› ª̀, gnvKvk, K…wÎg DcMÖn GB wZb ’̄v‡b g = 0, T = , f = 0Hz  

w¯úªs msµvšÍ 

 ej, F=kx; k= ej aªæeK;  mg=kx  w¯úªs/ejaªæeK, k=
x

mg

  
  †`vjbKvj, T = 2

g
e [e = w¯úªs cÖmviY] 

 K…ZKvR ev w  ̄wZkw³, W = 
1

2
  kx

2
 = 

1

2
 m

2
x

2
   w¯úªs Gi MwZkw³, EK = 

1

2
 K (A

2
 – x

2
) = 

1

2
 m

2
 (A

2
 – x

2
) 

 w¯úªs Gi †gvUkw³, E = 
1

2
 KA

2  
= 

1

2
 m

2
A

2  

 K…ZKvR, W = 
1

2
 k  2

i

2

f xx  [xi , xf ỳwU Avw` Ae  ̄vb n‡Z gvc‡Z n‡e] [xi= w¯úªs Gi Avw` Ae  ̄vb; xf = w¯úªs Gi †kl Ae  ̄vb] 
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kw³ 

Ek = 
1

2
 mv

2
 = 

1

2
K(A

2
 – x

2
) = 

1

2
 m

2
(A

2
–x

2
) = 

1

2
kA

2
cos

2
(t + ) = 

1

2
 m

2
A

2
cos

2
(t + )  

EP = U = 
1

2
 kx

2
 = 

1

2
 m

2
x

2
 = 

1

2
kA

2
sin

2
(t + ) = 

1

2
 m

2
A

2
sin

2
(t + ) 

E = EK + EP = 
1

2
kA

2
 = 

1

2
 m

2
A

2
 

mij †`vjK 

  mg = ke 

  
2
 = 

g

e
 

  2
e

g
  

 mg = kx 

 
2
 = 

g

L
 

 T = 2
L

g


 
L

g  a
  [wjd‡U] (+) (–) 

 a = – 
2
x 

 
2
 = 

k

m
 

 T = 2
m

k
 

ch©vqKvj I 

cvnv‡oi D”PZv 

 
T2

T1
 = 

L2

L1
  

g1

g2


L2

L1
  

R

R+h
  L = 

g


2 [‡m‡KÛ †`vj‡Ki †ÿ‡Î]; g = 

4
2

T
2
/L

 = 4
2
/Slope [Slope = 

T
2

L
] 

 
T2

T2
 = 

g1

g2


L2

L1


2 86400

86400  n
 [ÎæwUc~Y© †`vj‡Ki †ÿ‡Î]  

  cvnv‡oi D”PZv wbY©‡q, T1 = 2 
L1

g1


L2

g2
g1 = 

GM

R
2 ; g2 = 

GM

(R+h)
2 

 f~c„ô n‡Z h D”PZvq, 
T2

T1
 = 

g1

g2


L1

L2


R

R + h
; f~c„ô n‡Z MfxiZvq, 

T2

T1
 = 

g1

g2


L1

L2
– 

h

R
 

 T  
1

g
 ; g2 = ng1 n‡j, T2 = 

T1

n
 ; T2 = nT1, n‡j, g2 = 

g1

n
2   

MwZkw³ I w¯úªs 

mgevq 

mgq 
Mo MwZkw³, 



Ek Mo wefe kw³, 



EP 
†gvU kw³ ,E 

GK ch©vqKvj cwigvY 1

4
KA

2
 = 

1

2
  

1

6
 KA

2
 = 

1

3
 E 

1

2
KA

2 
GK Pµ cwigvY 1

3
KA

2
 = 

2

3
 E 

1

4
KA

2
 = 

1

2
 E 

  w¯úªs Gi mgevq, †kÖwY mgev‡q, 
1

KS
 = 

1

K1
 + 

1

K2
 + ............. + 

1

Kn
; mgvšÍivj mgev‡q, KP = K1 + K2 + .......... + Kn 

  ‡Kvb w¯úªs‡K mgvb n msL¨K L‡Û wef³ Ki‡j, k = nk 

  ‡Kvb w¯úªs‡K m:n Abycv‡Z wef³ Ki‡j, km = 



m+n

m
 k kn =



m + n

n
k 

ASPECT 

SPECIAL 

 

 mij †`vj‡Ki †ÿ‡Î, 
Tm

Te
 = 

f‡ii ¸Y

e¨vmv‡a©i ¸Y
  T = 2 

vmax

amax
  

L1

L2
 = 

g1

g2
 = 

w1

w2
 [W = IRb]   

 mij †`vj‡Ki †`vjbKvj X% e„w× Ki‡Z n‡j Kvh©Ki •`N ©̈ L = 



1 + 

x

100
  Ki‡Z n‡e 

 wVK mgq †`qv †m‡KÛ †`vjK cvnv‡o wb‡q †M‡j hw` Zv X †m‡KÛ wa‡i P‡j Z‡e cvnv‡oi D”PZv, h = 
RX

86400
 

 Puv‡` †m‡KÛ †`vj‡Ki e‡ei IRb X% n«vm †c‡j, Tm = 
100

100 – x
e ‡hLv‡b, Te = 2 

 
  

VV..VV..II  MMAATTHH  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 MEx 01 

 
 GKwU e¯‘ m‡e©v”P we Í̄vi 5.0 m Ges 8.0 s †`vjbKv‡j mij Qw›`Z 

MwZ m¤úbœ| e ‘̄wUi m‡ev©”P †eM KZ?  

  Solve  Vmax = A = 
2

T
 .A, ;  Vmax = 

23.145

8
  = 3.93m/s 

 MEx 02 
 

0x25
dt

xd
2

2


 

mgxKiYwU GKwU mij Qw›`Z ¯ú›`b eY©bv K‡i| 

GB ¯ú›`‡bi †K․wYK K¤úvsK KZ?  

  Solve 
2

2

dt

xd
+25x = 0  

2

2

dt

xd
+ 25x= 0  

 By compare with
2

2

dt

xd
+

2
x = 0; 

2 
= 25   = 5 rad s

1
 

 MEx 03 
 
 GKwU Zv‡ii wfZi ẁ ‡q mvB‡bv‡mvBWvj Zi½ cÖevwnZ n‡j Zv‡ii KYvi 

m‡e©v”P ̀ ªæwZ VS| Zv‡ii GKwU KYvi miY we Í̄v‡ii A‡a©K n‡j H KYvi ̀ ªæwZ n‡jv? 

  Solve  Vmax = A  

 Avevi, v =  A
2
 – x

2
 =  A

2
 – 


A

2

2

 =  A
2
  –  

A
2

4
 = A 

3

2
 =

3

2
 Vmax 

 MEx 04 
 
  GKwU mij †`vj‡Ki •`N©¨ AciwUi wØ¸Y| cÖ_g mij †`vj‡Ki 

†`vjbKvj 3s n‡j wØZxqwUi †`vjbKvj KZ?   

  Solve  T2 = nT1 

   T2= 3 2 s24.4
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 MEx 05 
 
  GKwU mij †`vj‡Ki ‡`vjbKvj 41% evov‡Z Gi Kvh©Ki •`N©¨ 

KZUzKz cwieZ©b Ki‡Z n‡e?  

  Solve  41% evov‡j T2 = 1.41 T1  

    L2 = n
2
L1 

   L2 = ( 2)
2
L1   

  L2 = 2L1    

 MEx 06 
 

 25 N ej †Kvb w¯cÖs‡K †U‡b 10 cm e„w× K‡i| w¯cÖswU‡K 6 cm 

cÖmvwiZ Kiv n‡j K…Z Kv‡Ri cwigvY-  

  Solve   KxF .4  ev, 
x

F
K 

1.0

25
 250  

 
2

2

1
KxW 

2
)06(.250

2

1
 joule45.0   

 MEx 07 
 

  k = 100 Nm
–1 

 w¯cÖswU‡K 10cm cÖmvwiZ Ae¯’v n‡Z AviI 5cm 

cÖmvwiZ Ki‡Z K…ZKvR KZ? 

  Solve  W = 
1

2
 k(xf

2
  xi

2
)  

1

2
  100{(.15)

2
 – (.1)

2
}  

 = .625J    [xi = 10cm, xf = 15cm] 

 
  

wweeMMZZ  mmvv‡‡jjii  iivvwwee  wweeÁÁvvbb  BBDDwwbb‡‡UUii  ccÖÖ‡‡kk œœii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 

 

 

  

01. GKwU w¯úªs‡qi AMÖfv‡M 100g fi Szwj‡q †`qvq 0.1m e„w× n‡jv| G 

Ae¯’v †_‡K w¯úªswU‡K †U‡b AviI 2  10
2

m e„w× K‡i †Q‡o †`qvq e¯‘i 

†gvU kw³-   [RU-C, Feldspar-1: 2022-23] 

 A. 1.96  10
3

J  B. 100J 

 C. 5  10
3

 J  D. 6  10
3

 J 

  S A 
 

Why 
 
w¯úªs G mwÂZ kw³, U = 

1

2
 kx

2
  

= 
1

2
  






 1.96  10
3

J 

GLv‡b, 

mg = kx 

k = 
mg

x
 = 

100  10
3

  9.8

0.1
 = 9.8 

02. mij Qw›`Z MwZ m¤úbœ GKwU KYvi MwZi mgxKiY y = 10 sin (t + ), 

ch©vqKvj 4s n‡j, †K․wYK K¤úv¼ KZ?  [RU-C, Quartz-2: 2022-23] 

 A. 2.5 rad s
1

  B. 10 rad s
1

 

 C. 1.57 rad s
1

  D. 0.57 rad s
1 

 
 S C 

 
Why  T = 

2


   = 

2

T
 = 

2

4
 

    = 
2  3.1416

4
 = 1.57 rad s

1
 

03. wb‡Pi †KvbwU w¯úªs aªæe‡Ki GKK (Dimensional Formula)? 
     [CU. Shift-2: 2022-23] 

 A. [MT
–2

]   B. [MT
2
] 

 C. [M
2
T

2
]   D. [M

2
T

–2
] 

  S A 
 

Why 
 
cÖkœwU‡Z GKUz f‚j Av‡Q| cÖkœwU nIqv DwPZ wQ‡jv Òwb‡Pi 

†KvbwU w¯úªs aªæe‡Ki gvwÎK mgxKiY?Ó 

F = kx  k = 
F

x
  

w¯úªs aªæe‡Ki gvÎv = 
e‡ji gvÎv

mi‡Yi gvÎv
 

[k] = 




MLT

–2

L
 = [MT

–2
]  

F = w¯úªs Gi cÖhy³ ej 

x = mvg¨ve  ̄vb †_‡K w¯úªs Gi miY 

k = w¯úªs aªæeK 

04. GKwU mij †`vjK‡K c„w_exi †K‡›`ª wb‡q †M‡j †`vjbKvj 

[RU-C, Jupitar-1, Set-1. 2021-22; RU. 14-15] 

 A. k~b¨ n‡e  B. AcwiewZ©Z _vK‡e 

 C. A‡a©K n‡e  D. Amxg n‡e 

  S D 
 

Why 
 
c„w_exi †K‡› ª̀i AwfKl© Z¡iY g = 0 

  T 
1

g
A_©vr g = 0 n‡j †`vjbKvj, T Amxg n‡e| 

05. GKwU mij‡`vj‡Ki †`vj‡bi mgq wK N‡U?  [RU-Uranus-1, Set-1. 21-22] 

 A. e‡ei MwZkw³ AcwiewZ©Z _v‡K  

 B. MwZkw³ I w  ̄wZkw³ mgvb _v‡K 

 C. w¯ wZkw³ Kg‡j MwZkw³ ev‡o  

 D. †Kv‡bvwUB bq 

  S C 
 

Why  mij‡`vj‡Ki †ÿ‡Î, MwZkw³, Ek = 
1

2
 kA

2
cos

2
(t + )   

 wefe kw³, Ep =  
1

2
  kA

2
 sin

2
 (t + )  

  ‡gvU kw³, E = Ek + Ep = 
1

2
 kA

2
 

 A_©vr †gvU kw³, E me©`v aªæeK| ZvB, Ek Kg‡j Ep ev‡o| wecixZ 

NUbvwUI mZ¨|  

06. mij †`vj MwZm¤úbœ GKwU KYvi MwZi mgxKiY x = 10 sin 







 t + 




 

m | H MwZi ch©vqKvj KZ?   [RU-C, Neptune-2, Set-1. 2021-22] 

 A. 4s B. 6s C. 8s D. 10s 

  S B 
 

Why 
 
x = a sin (t +  mgxKi‡Yi mv‡_ Zzjbv K‡i cvB, 

  = 


3
  



T
 = 



  T = 6s 

07. mij Qw›`Z MwZ m¤úbœ GKwU KYvi MwZi mgxKiY y = 5 sin (t| Avw` 

miY 2.5cm n‡j KYvwUi Avw` `kv KZ?  [RU-C, Jupitar-1, Set-1. 2021-22] 

 A. 0   B. 30 

 C. 45  D. 90 

  S B 
 

Why y = 5 sin (t + ) 

   = sin
-1




y

5
  = sin

–1





2.5

5
 = sin

–1
 


1

2
  = 30 

08. GKwU e ‘̄ 4cm we¯Ív‡i mij Qw›`Z ¯ú›`b m¤úbœ K‡i‡Q| mvg¨ve ’̄v †_‡K 

KZ ~̀i‡Z¡ e ‘̄wUi MwZkw³ w ’̄wZkw³ mgvb n‡e?  [RU-Uranus-1, Set-1. 21-22] 

 A. 2cm B. 2 2 cm C. 2cm D. 1cm 

  S B 
 

Why mij‡`vj‡Ki †ÿ‡Î, wefe kw³, Ep = 
1

2
 m

2
x

2
 

 MwZkw³, Ek = 
1

2
m

2
(A

2
 – x

2
)  

 kZ©g‡Z, Ep = Ek  x
2
 = A

2
 – x

2 

 
   x = 

A

2
 = 

4

2
 = 2 2 

09. GKwU w¯úªs-eøK wm‡÷g mij Qw›`Z MwZ‡Z ¯úw›`Z nq| hw` eøKwUi fi I 

we¯Ívi wØ¸Y Kiv nq, Z‡e Gi m‡e©v”P MwZ KZ¸Y cwiewZ©Z nq?  

[RU-C, Shift-4, Set-1 (Venus-1): 2021-22] 

 A. 4 B. 8 C. 2 D. 2 

  S D 
 

Why vmax = A  vmax = 
k

m
 . A [∵  = 

k

m
] 

  
v2

v1
 = 

m1

m2
  

A2

A1
 = 

m

2m
  

2A

A
  

 v2 = 
1

2
  2  v1; v2 = 2 v1  
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10. GKwU mij †`vj‡Ki •`N©¨ L| Gi †`vjbKvj A‡a©K Ki‡Z n‡j •`N©¨ KZ 

n‡e?   [RU-C, Shift-4, Set-1 (Venus-1): 2021-22] 

 A. 
L

4
  B. 

L

2
 

 C. 2L  D. 4L 

  S A 
 

Why T  L  L2 = n
2
  L1

 
= 


1

2

2

  L1;  L2 = 
L1

4
 = 

L

4
 

11. GKwU mij †`vjK, x Gi •`N©¨ Aci GKwU †`vjK, y Gi •`‡N©¨i 3 ¸Y|  

y †`vj‡Ki †`vjbKvj 
1

3
 sec n‡j, x-Gi †`vjbKvj KZ n‡e? 

    [RU. Astrazeneca, Set-1. 20-21] 

 A. 3sec  B. 
3

2
 sec 

 C. 3 sec  D. 
1

3
 sec 

  S D 
 

Why   †`vjbKvj T = 2
L

g
 Zvn‡j T  L; 

 
Tx

Ty
 = 

Lx

Ly
 =

3Ly

Ly
 = 3  Tx = 

1

3
   3 = 

1

3
sec 

[mij †`vjK x Gi •`N©̈  Lx = 3  Ly] 

12. 4
d

2
x

dt
2  + 16x = 0 mgxKiYwU GKwU mij Qw›`Z ¯ú›`b eY©bv K‡i| GB 

¯ú›`‡bi †K․wYK K¤úv¼ KZ?   [RU. Astrazeneca, Set-1. 20-21]  

 A. 4 rad s
1

  B. 16 rad s
1 

 C. 2 rad s
1 

 D. 
1

2
 rad s

1
  

  S C 
 

Why  cÖ̀ Ë mgxKiY, 4 
d

2
x

dt
2  + 16x = 0 

  
d

2
x

dt
2  + 4x = 0 ......(i) 

 mij Qw›`Z ¯ú›`bMwZi mgxKiY 
d

2
x

dt
2  + 

2
x = 0 Gi mv‡_ (i) Zzjbv K‡i, 


2
 = 4   = 2rads

–1
 

13. †K․wYK we¯Ívi 4 Gi †ewk bv n‡j Ges Kvh©Ki •`N ©̈ AcwiewZ©Z _vK‡j 

†`vjbKvj †`vj‡Ki e‡ei AvKvi, Dcv`vb I f‡ii Ici wbf©i K‡i bv 

GUv-   [RU. Moderna, Set-2. 20-21] 

 A. mgKvj m~Î  B. f‡ii m~Î 

 C. •`‡N©i m~Î  D. †KvbwUB bq  

 

Ans D  

14. mij †`vj‡Ki †ÿ‡Î mvg¨ Ae ’̄v‡bÑ  [RU-C, Set-1. 19-20] 

 A. MwZkw³ k~b¨  B. w¯ wZkw³ k~b¨ 

 C. DfqB k~b¨  D. †KvbwUB k~b¨ bq  

  S B 
 

Why 
 
mvg¨e  ̄vq MwZkw³ m‡e©v”P I w  ̄wZkw³ k~b¨ (0)| 

15. w¯úªs-G SzjšÍ m f‡ii GKwU e¯ÍÍyi ch©vqKvj 2sec n‡j 4m f‡ii e¯ÍÍyi 

Rb¨ ch©vq Kvj KZ †m‡KÛ?   [RU. 18-19] 
 A. 1 B. 4 C. 8 D. 16 

  S B 
 

Why  
T2

T1
 = 

4m

m
 = 2 

  T2 = 2  2 = 4sec
 

16. f(x – vt) = constant mgxKiYwU †KvbwUi †ÿ‡Î cÖ‡hvR¨? [RU. 18-19] 

 A. mg‡e‡M MwZkxj AMÖMvgx Zi‡½i 

 B. w¯ i e ‧̄KYvi  

 C. PµvKvi c‡_ Pjgvb e ‧̄i 

 D. mij †`vj‡Ki    

 

Ans B  

17. K¤úv¼ (f) I ch©vqKvj (T) Gi m¤úK© †KvbwU?  [RU. 17-18] 

 A. f = 
1

T
  B. f = T 

 C. T = 2f  D. f = 2T  
 

Ans A  

18. GKwU mij † v̀j‡Ki † v̀jKwc‡Ûi m‡e©v”P Z¡iY nq †Kvb we›̀ y‡Z? [RU. 17-18] 

 A. m‡e©v”P we Í̄vi we›`y‡Z   

 B. ga¨ we›`y‡Z 

 C. m‡e©v”P I me©wb¤œ we Í̄v‡ii gvSvgvwS Ae  ̄v‡b  

 D. ‡KvbwUB bv    

 

Ans A  

19. †Kvb †`vjK Nwo‡K †Kvb Lwb‡Z wb‡q †M‡j wK NU‡e?  [RU. 16-17] 

 A. mgq nviv‡e  B. mgq jvf Ki‡e 

 C. mgq GKB _vK‡e D. NwowU eÜ n‡q hv‡e 

  S A 
 

Why   Lwb‡Z wb‡q †M‡j g Gi gvb Kg‡e| 

 T  
1

g
, ZvB g Gi gvb Kgv‡j T Gi gvb evo‡e A_©vr nviv‡e| 

20. GKRb QvÎ GKwU mij †`vj‡Ki †`vjbKvj (T) †`vj‡Ki wewfbœ •`‡N©¨i 

(L) Rb¨ cwigvc Kij| bx‡Pi †Kvb Pj‡Ki gvb¸‡jv QK KvM‡R AuvK‡j 

g~j we›`yMvgx mij‡iLv n‡e?   [RU. 16-17] 

 A. L Ges T  B. L Ges T 

 C. L Ges T
2
  D. L

2
 Ges T 

  S C 
 

Why   T = 2
L

g
      A_©vr T  L  

  L vs T
2
 MÖvd A¼b Ki‡j Zv gyjwe› ỳMvgx mij‡iLv n‡e| 

21. mij Qw›`Z ¯ú›`‡b we¯Ívi A n‡j ¯úw›`Z KYvi wefe kw³ m‡e©v”P n‡e 

hLb miY-    [RU. 15-16] 

 A. A B. 
A

2
 C. 

A

2
  D. 0 

 

Ans A  

22. mij †`vjb MwZi †ÿ‡Î e‡ji •ewkó¨-  [RU. 15-16] 

 A. e‡ji gvb mvg¨e¯ vb †_‡K mi‡Yi gv‡bi e¨ Í̄vbycvwZK 

 B. ej me©`v GKwU wbw`©ó we›`y AwfgyLx 

 C. m`v N~Y©vqgvb  D. ej n‡e mij •iwLK 

 

Ans B  

23. GKwU †m‡KÛ †`vj‡Ki •`N©¨ Zv‡ci d‡j Ggb fv‡e e„w× †cj ‡`vjbKvj 

cwiewZ©Z n‡q 2.05 ‡m‡KÛ n‡jv| cwiewZ©Z Ae¯’vq †`vjKwU NÈvq KZ 

wgwbU †`ix‡Z hv‡e?    [RU. 12-13] 

 A. 1             B. 1.5          C. 2        D.2.5 

  S B 
 

Why   2s G Slow  P‡j 0.05 Sec  

   3600s G Slow  P‡j 
0.05  3600

2
 = 90 sec = 1.5 min 

24. GKwU †m‡KÛ †`vj‡Ki •`N©¨ Zv‡ci d‡j Ggbfv‡e e„w× †cj †h 

†`vjbKvj cwiewZ©Z n‡q 2.05 †m‡KÛ n‡jv| cwiewZ©Z Ae¯’vq †`vjKwU 

NÈvq KZ wgwbU †`ix‡Z hv‡e?   [RU. 12-13] 

 A. 1 B. 1.5 C. 2 D. 2.5 

  S B 
 

Why  
T2

T1
 = 

3600

3600 – n
  

2.05

2
 = 

3600

3600 – n
  

  n = 1.46 min  1.5 min 

25. †`vjK‡K Lwbi wfZi w`‡q cvnv‡oi Dci wb‡j-  [RU. 11-12]  

 A. ‡`vjK ª̀æZ Pj‡e B. ‡Kvb cwieZ©b n‡e bv 

 C. ax‡i Pj‡e  D. ‡KvbwUB bq 

  S C 
 

Why  T = 2 
L

g
  

 g Gi gvb cvnv‡oi Dci ev Lwbi wfZi wb‡q †M‡j Kg‡Z _v‡K| myZivs  

T Gi gvb evo‡e A_©vr †`vjKwU ax‡i Pj‡e| 
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26. GKwU mij †`vjK‡K wjd‡U mgZ¡i‡Y Dc‡i DVv‡bv n‡j †`vjbKvj- 

  [RU. 09-10] 

 A. n«vm cvq     B. e„w× cvq  

    C. AcwiewZ©Z _v‡K  D. †KvbwUB bq  

 

Ans A  

27. mij Qw›`Z MwZ m¤úbœ †Kvb KYvi m‡e©v”P †eM 0.02ms
-1
. KYvwUi we¯Ívi 

0.004m n‡j ch©vq Kvj KZ?    [RU. 09-10] 

 A. 3.14s         B. 0.004s   

 C. 4.50s         D. 1.26s 

  S D 
 

Why Vmax = A =  
2

T
 . A  

 T=
2

Vmax
A = 

2

0.02
  0.004 = 1.26 

28. AwfKl©R Z¡iY g = 9.81ms
-2

 4s †`vjb Kvj wewkó GKwU mij †`vj‡Ki 

•`N©¨ = ?     [RU. 09-10] 

 A. 0.994m   B. 1.988m   C. 3.006m   D. 3.976m 

  S D 
 

Why  
2

2

2

2

4

)4(81.9

4 




gT
L =3.9758m 

29. mij Qw›`Z MwZi •ewkó¨ bq †KvbwU?  [RU. 09-10] 

 A. GwU ch©vq  MwZ    B. mij •iwLK MwZ  

 C. †K․wYK MwZ   D. †KvbwUB bq   
 

Ans C  

30.  GKwU mij †̀ vj‡Ki †̀ vjbKvj 3S. n‡j Kvh©Ki •̀ N©  ̈n‡e- [RU. 08-09, JUST. 15-16] 

 A. 2.125m    B. 2.234m    C. 2.257m    D. 2.158m 

  S B 
 

Why  
2

2

2

2

4

)3(8.9

4 




gT
L = 2.234m  

31. mij †`vjbMwZ m¤úbœ GKwU e ‘̄i we¯Ívi a, K¤úvsK n †`vjb Kvj t n‡j 

wb‡gœi †KvbwU Gi mgxKiY?    [RU. 07-08] 

 A. x = asinnt                B. x = asin2nt 

 C. 
t

adx
t

n
ax


cos

2
sin   D. 

t
adx

t

n
ax


cos

2
sin    

 

Ans B     

32. ‡KvbwU‡Z mij †`vjK e¨eüZ nq bv?   [RU. 06-07] 

 A. AwfKl©R Z¡iY g Gi gvb wbY©q B. kw³ cwigvc       

 C. cvnv‡oi D”PZv wbY©q  D. mgq cwigvc  

 

Ans B  

 
 

SSEELLFF  TTEESSTT 
(wb‡¤œv³ cÖkœ¸‡jv e„Ë () fivU K‡i cÖ¯‘wZ hvPvB K‡i bvI) 

 

01. GKwU mij Qw›`Z ¯ú›`‡bi miY we¯Ív‡ii A‡a©K n‡j †gvU kw³i KZ Ask 

MwZkw³ I KZ Ask w ’̄wZkw³ n‡e ? 

 
1

2
 , 

1

2
  

1

3
 , 

2

3
 

 
3

4
 , 

1

4
  GKwUI bv 

02. ‡Kvb w ’̄i wjd‡Ui wfZi mij †`vj‡Ki ch©vqKvj T1| wjdwU hw`  Z¡i‡Y 

DaŸ©Mvgx nq Z‡e ch©vqKvj n‡e- 

 3T  
3

2
 

  
T

3
  

T

3
 

03. mij Qw›`Z MwZ m¤úbœ GKwU KYvi ch©vqKvj 4 sec, Avw` `kv = 0 n‡j 

KZ mgq ci KYvwUi miY we Í̄v‡ii A‡a©K n‡e ? 

 
1

2
 s  

1

3
 s 

 
1

4
 s  

1

6
 s 

04. mij †`vj MwZ‡Z MwZkxj GKwU e¯‘ GK †m‡K‡Û n msL¨K †`vjb m¤úbœ 

K‡i| Gi †K․wbK K¤úv¼ KZ ? 

 n rads
-1

  
1

n
 rads

1 

 2n rads
1

  
2

n
 rads

1
 

05. GKRb QvÎ GKwU mij †`vj‡Ki †`vjbKvj (T) †`vj‡Ki wewfbœ •`‡N©¨i 

(L) Rb¨ cwigvc Kij| bx‡Pi †Kvb Pj‡Ki gvb¸‡jv QK KvM‡R AuvK‡j 

g~j we›`yMvgx mij‡iLv n‡e?  

  L Ges T   L Ges T 

  L Ges T
2
   L

2
 Ges T 

06.  GKwU †m‡KÛ †`vj‡Ki •`N ©̈ AwfKl©R Z¡i‡Yi-   

  e¨ Í̄vbycvwZK    mgvbycvwZK  

  e‡M©i mgvbycvwZK   eM©g~‡ji mgvbycvwZK  

07. GKwU †m‡KÛ †`vj‡Ki •`N©¨ Zv‡ci d‡j Ggb fv‡e e„w× †cj ‡`vjbKvj 

cwiewZ©Z n‡q 2.05 ‡m‡KÛ n‡jv| cwiewZ©Z Ae¯’vq †`vjKwU NÈvq KZ 

wgwbU †`ix‡Z hv‡e?  

  1             1.5          2       2.5 

08. hw` m fi wewkó GKwU mij Qw›`Z †`vj‡Ki ej aªæeK k †K wØ¸Y Kiv 

nq Z‡e †`vj‡Ki Avw` †`vjbKvj cwiewZ©Z nq wbgœiƒ‡c-   

  
T

2
      T2      C 

T

4
        T2  

09. mij Qw›`Z MwZ‡Z ¯ú›`biZ ỳwU KYvi miY- x1 = Asint Ges x2 = 

Acost,  †h †Kvb mg‡q G‡`i g‡a¨ `kv cv_©K¨ KZ n‡e?  

  2    /2  /4 

10. mij †`vj MwZ (Simple harmonic motion) m¤úbœ †Kvb e ‘̄i m‡e©v”P 

MwZkw³i mgxKiY-     

   22
max 2

1
AmEk     22

max 2

1
kmEk 

 

   2
max 2

1
AmEk     2

maxk km
2

1
E   

11. mij Qw›`Z MwZm¤úbœ KYvi MwZc‡_i mvg¨e ’̄vq...  

  †eM me©vwaK, miY me©wb¤œ  †eM me©wb¤œ, miY me©wb¤œ 

  †eM me©vwaK, miY me©vwaK  †eM me©wb¤œ, miY me©vwaK 

12. gy³fv‡e †Kvb cošÍ e ‘̄i Z¡iY g wbY©q Ki‡Z wM‡q GKRb QvÎ GKwU mij †̀ vj‡Ki 

‣`N©  ̈l cwieZ©b K‡i wfbœ wfbœ l Gi Rb  ̈†̀ vj‡Ki †̀ vjbKvj T cwigvc Kij| Gevi 

†m T
2
(y-axis) ebvg l (x-axis) †jLvwPÎ G‡K Xvj S †ei Kij g Gi gvb KZ?  

  4
2
S          4

2
/S       

  2/S         2S 

13. GKwU mij †`vj‡Ki •`N©¨ AciwUi wØ¸Y| wØZxq mij †`vj‡Ki †`vjbKvj 

3s n‡j cÖ_gwUi †`vjbKvj KZ?  

  4.24 s       4.54 s         5.0 s        5.24 s 

14.  GKwU mij †`vj‡Ki e‡ei fi 100g Ges Kvh©Ki •`N©¨ 1 wgUvi| Dj¤̂ 

†iLv †_‡K GwU‡K 10 cm `~‡i †U‡b †Q‡o w`‡j MwZ c‡_i me©wbgœ we›`y 

AwZµgKv‡j e‡ei †eM wbY©q Ki   

  0.44 ms
-1

    1.3ms
–1

    0.22ms
–1    

 0.31ms
–1

  

15. AwfKl©R Z¡iY g = 9.81ms
-2

 4s †`vjb Kvj wewkó GKwU mij †`vj‡Ki 

•`N©¨ =?      

  0.994m    1.988m    3.006m    3.976m 

16. GKwU wcqv‡bv Zv‡ii •`N©¨ L Ges fi M| hw` Gi g~j K¤úv¼ f nq, Z‡e 

Zv‡i Uvb n‡jv-  

  
2Mf

2

2
 4MLf

2
  

4f
2
L

2

M
  

4fM

L
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17. 4
d

2
x

dt
2   + 100x = 0 mgxKiY Øviv ewY©Z mij Qw&›`Z MwZi †K․wYK K¤úvsK   

  4 rads
-1

           100 rads
-1 

     25 rads
-1

        5 rads
-1 

18. mij Qw›`Z MwZ m¤úbœ GKwU e¯‘ MwZi mgxKiY n‡”Q  x = 6cos 





3t + 


3
  meters, t =2sec mg‡q e¯‘wU miY n‡e-  

  1.0m      0.0m      6.0m       3.0m    

19. GKwU w¯cÖs G 1kg fi Szjv‡bv n‡jv| G‡Z w¯cÖs wUi •`N©¨ 1m e„w× †c‡j 

w¯cÖs aªæeK n‡e?   

  9.8N/m     1N/m      0.50N/m      98N/m 

20. mij Qw›`Z MwZ m¤úbœ †Kvb KYvi m‡e©v”P †eM 0.02ms
-1
. KYvwUi we¯Ívi 

0.004m n‡j ch©vq Kvj KZ?  

  3.14s        0.004s   

 4.50s        1.26s 
 

 

AAnnsswweerr  AAnnaallyyssiiss 

  

cÖkœ DËi e¨vL¨v 

01 C 

x = 
A

2
 ; E = 

1

2
 kA

2
; U = 

1

2
 kx

2
 = 

1

2
 k 


A

2

2

 = 
1

8
 kA

2
 

k = 
1

2
 k A

2
  x

2
 = 

1

2
 k 






A
2
  

A
2

4
 = 

1

2
 k 

3A
2

4
 = 

3

8
 kA

2
 

 
u

E
 = 

1

4
 Ges 

k

E
 = 

3

4
 

02 B 

T1 = 2
L

g
; T2 = 2 

L

g + 
9

3

 

T2

T1
 = 

g

4

3
 g

 = 
3

4
   

 T2 = 
3

4
  T1 = 

3

2
 T 

03 B 

x = 
A

2
 , T = 4sec,  = 0; x = A sin (t + 0) = A sin t 

 
A

2
 = A sint  sint = 

1

2
  

 t = 


6
   = 



6t
 

T = 
2


  T = 

2



6t

  

 t = 
T

12
 = 

4

12
 = 

1

3
 s 

04 A 

n msL¨K †`vjb m¤úbœ nq 1 †m‡K‡Û 

1 wU  †`vjb m¤úbœ nq 
1

n
 †m‡K‡Û 

2 wU †`vjb m¤úbœ nq 
2

n
 †m‡K‡Û 

T = 
2


   = 

2

T
 = 

2

2

n

 = n rad/s 

05 C 
T = 2

L

g
 A_©vr T  L  L vs T

2
 MÖvd A¼b Ki‡j Zv 

gyjwe› ỳMvgx mij‡iLv n‡e| 

cÖkœ DËi e¨vL¨v 

06 B T = 2
L

g



g = 4

2
  L  L  g 

07 B 

 2s G Slow  P‡j 0.05 Sec  

 3600s G Slow  P‡j 
0.05  3600

2
 = 90 sec = 1.5 min 

08 A 
T2

T1
 = 

K1

K2
  ev 

T2

T1
 = 

1

2
 T2 = 

T1

2
 

09 C 

`ywU KYv x1 = Asint I x2 = Acost ; t mgq cÖ_g KYvi `kv 

†KvY t; t mgq wØZxq KYvi `kv †KvY t  


2
 †h †Kvb mg‡q 

G‡`i g‡a¨ `kv cv_©K¨ = 




t + 


2
  t =  



2
 

10 A 

mij †`vj MwZ m¤úbœ †Kvb e¯‧i m‡e©v”P MwZkw³,   2
max 2

1
kAEk 

 

 w¯úÖs aªæeK, k = 
2
m    22

max 2

1
AmEk   

11 A 

V =  A
2
  x

2
  

 miY, x = 0 A_©vr KYvi MwZc‡_i mvg¨e  ̄vb  

V =  A
2
  0

2
  

 Vmax = A A_©vr †eM me©vwaK, miY me©wb¤œ| 

12 B 
g

L
T 22 4  ev, 

gL

T 22 4
  ev, 

g
s

24
  ev, 

s
g

24
  

13 B 
2

1

2
T

1

L

LT
  ev, 

1

2

3

1 
T

ev, 23
1
T  s24.4  

14 A 

wP‡Î,  

x = 1
2
 – (0.1)

2
 = 0.995m

 

myZivs me©wbgœ we›`y‡Z †eM v =? 

mghmv  2

2

1
 

ev, v = 2gh = 2  9.8  5  10
–3

  

= 0.31ms
–1

 [h = 1–0.995 = 5  10
–3

] 

 O 

N 

A 

B 

x 

h 

1 m 

0.1m 

 

15 D 
2

2

2

2

4

)4(81.9

4 




gT
L = 3.9758m 

16 B 

f = 
1

2L
 

T


 = 

1

2L

TL

M
 [GKK •`‡N ©̈i fi,  = 

M

L
] = 

1

2

T

ML
  f

2
 = 

1

4
  

T

ML
  T = 4MLf

2
 

17 D 
 = 

x Gi mnM

 
d

2
x

dt
2  Gi mnM

  = 
100

4
 = 25 ev,  = 5rads

–1
 

18 D x = 6cos



3 2 + 


3
 ev, x = 6cos (6 + 



3
)  x = 6

1

2
 = 3 

19 A 
x

mg
k  =

1

8.91
=9.8N/m 

20 D 

Vmax = A =  
2

T
 . A  

T=
2

Vmax
A = 

2

0.02
  0.004 = 1.26 
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10 

Aa¨vq 

c
Ö_
g
 c

Î
 

 

Av`k© M¨vm I M¨v‡mi MwZZË¡ 
 

THE IDEAL GAS & KINETIC THEORY OF GASES 

 
 

 
  

QQUUIICCKK  RREEVVIISSIIOONN  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 †Kvb e ‧̄‡K Mig Ki‡j Bnvi KYvmg~‡ni MwZkw³ e„w× cvq| 

  Av`k© M¨v‡mi w  ̄wZkw³  k~b¨| 

 evqy 184 Ges nvB‡Wªv‡Rb- 269C ZvcgvÎvq Zij nq| 

 cigk~b¨ ZvcgvÎvq AvqZb, Pvc I MwZkw³ k~b¨ nq| 

 M¨v‡mi AYy¸‡jvi †gvU MwZkw³ ZvcgvÎvi mgvbycvwZK| 

 M¨v‡mi RMS †eM cig ZvcgvÎvi eM©g~‡ji mgvbycvwZK| 

 cÖwZwU AYyi Mo gy³ c_ mgvb| 

 •iwLK MwZi ¯^vaxbZvi gvÎv wZb| 

 AveZ©biZ KYvi ¯̂vaxbZvi gvÎv cvuP| 

 cÖ‡Z¨K AYyi ¯̂vaxbZvi gvÎvi †gvU kw³i cwigvb 
3

2
 KT|   

 e¯‧i k„•Lj Ae  ̄v n‡Z wek„•Lj Ae¯ vi m„wó n‡j GbUªwc  ev‡o|  

 Pv‡ci GKK  c¨vm‡Kj|  

 m¤ú„³ ev¯úPvc AvqZ‡bi Dci wbf©i K‡i bv| 

 AvenvIqvi c~e©vfvm: wm³ I ï®‥ evj¦ nvB‡MÖvwgUvi cvV †_‡K AvenvIqvi 

c~e©vfvm m¤ú‡K© Rvbv hvq-  

 _v‡g©vwgUviØ‡qi cv‡Vi e¨eavb: 

 †ekx n‡j eyS‡Z n‡e evqy Z_v AvenvIqv ï®‥ 

 Kg n‡j eyS‡Z n‡e evqy Av ª̀© A_©vr AvenvIqv wm³ 

 ax‡i ax‡i Kg‡Z _vK‡j eyS‡Z n‡e e„wói m¤¢vebv Av‡Q  

 nVvr K‡g †M‡j eyS‡Z n‡e So n‡Z cv‡i| 

 Av` ª©ZvwgwZ msµvšÍ K‡qKwU NUbv: 

 el©vKvj A‡c¶v kxZKv‡j †fRv Kvco `ªæZ ïKvq|  

 kxZKv‡j †Vuv‡U wMømvwib jvMv‡bv nq, KviY Zv bv n‡j †VuvU †d‡U hvq 

 GKB ZvcgvÎvq XvKv n‡Z K·evRv‡i A¯̂w¯Í †eva nq|  

 AvKvk †gNjv _vK‡j wkwki c‡o bv| 

 `ycy‡ii Av‡MB wkwki wZ‡ivwnZ nq|  

 wfRv Kvc‡o evj¦ Rov‡j Gi ZvcgvÎv K‡g hvq| 

 Mi‡gi w`‡b KzKzi wRnŸv †ei K‡i †`․ovq|  

 Ng©v³ †`‡n cvLvi evZvm jvM‡j Avivg Abyf~Z nq| 

 evqygÛ‡j ev®ú Nbxf~Z nIqvi dj:    wkwki (Dew)   

    Kzqvkv (Fog)           †gN: DaŸ©vKv‡ki KzqvkvB †gN         e„wó 

 wKQz gvb:   cÖgvY ev ¯̂vfvweK ZvcgvÎv = 0C ev, 273.16K   

   cigk~b¨ ZvcgvÎv: –273.16C ev 0K    

 GK evqygÛjxq Pv‡ci mgvb n‡jv102 kPa    

 cÖgvY Pvc 1atm = 1.01310
5
N/m

2 
=1.01310

5
 Pa = 1.013  10

2 

KPa = 0.76m-HgP = 76 cm-HgP = 760mm-HgP 

 mve©Rbxb M¨vm aªæeK: R=8.314JK
–1 

mol
–1

/R = 0.0821 Latmmol
-1

k
–1 

(†evëR&g¨vb aªæeK K = 1.38110
–23

Jk
–1

)   

 †Kvb e¨w³ ce©‡Zi cvwb dzUv‡Z PvB‡j cvwbi cvÎ‡K †h ZvcgvÎvq DËß 

Ki‡Z n‡e Zv  Lower than 100°C     

 cvwbi •Îawe› ỳ: i. ZvcgvÎv = 273.16 k  ev 0.16C  ev 32.018F    

 ii. Pvc = 4.58 mm-Hg 

  25C ZvcgvÎvi GKwU cix¶vMv‡i GKB AvK…wZi 4wU cv‡Î h_vµ‡g 60
0
C, 

70
0
C, 80

0
C Ges 90

0
C ZvcgvÎvi cvwb ivLv Av‡Q| †Kvb cvÎwUi cvwb Zvc 

nviv‡e?  90
0
C ZvcgvÎvi cvwb| Kvib GLv‡b ZvcgvÎvi cv_©K¨ †ekx| 

  †h _v‡g©vwgUv‡ii mvnv‡h¨ 500
0
C Gi AwaK ZvcgvÎv cwigvc Kiv hvq Zv‡K 

e‡j  cvB‡ivwgUvi|     

  A¨v‡fvM¨v‡Wªvi m~Î  GKB ZvcgvÎv I Pv‡c mgvb AvqZ‡bi mKj M¨v‡m 

mgvb msL¨K Aby _v‡K| 

 1 K¨vjwi Zvc‡K m¤ú~Y© Kv‡R iæcvšÍwiZ Ki‡j KZ Ryj KvR m¤úbœ  

n‡e?  4.2 J| 

 GKwU wØ-cigvYyK M¨vm AYyi ¯^vaxbZvi gvÎv msL¨v cvuP|  

 0C ZvcgvÎvq evqy‡Z k‡ãi †eM 332ms
–1

| 

 M¨v‡mi AvqZb 273C ZvcgvÎv A_ev 0K ZvcgvÎvq M¨v‡mi k~b¨ nq| 

 V  P
–1

 m¤úK©wU e‡q‡ji m~Î‡K wb‡`©k K‡i| 

 wb¤œPvc I D”P ZvcgvÎvq ev Í̄e M¨vm Av`k© M¨v‡mi mgxKiY AbymiY K‡i| 

 evqy 184 Ges nvB‡Wªv‡Rb- 269C ZvcgvÎvq Zij nq| 
 M¨v‡mi AYy¸‡jvi †gvU MwZkw³ ZvcgvÎvi mgvbycvwZK| 
 AveZ©biZ KYvi ¯̂vaxbZvi gvÎv cvuP| 
 Zv‡ci gvÎv mgxKib [ML

2
 T

–2
] 

 †Kvb e ‧̄‡K Mig Ki‡j Bnvi Kbvmg~‡ni MwZkw³ e„w× cvq   

 Av`k© M¨v‡mi w  ̄wZkw³  k~b¨ 

 cÖwZwU AYyi  Mo gy³ c_ mgvb| 

 †Kvb e¨w³ ce©‡Zi cvwb dzUv‡Z PvB‡j cvwbi cvÎ‡K †h ZvcgvÎvq DËß 

Ki‡Z n‡e ZvLower than 100°C|    

  †h _v‡g©vwgUv‡ii mvnv‡h¨ 500
0
C Gi AwaK ZvcgvÎv cwigvc Kiv hvq Zv‡K 

e‡j  cvB‡ivwgUvi| 

 O2, H2, N2, Cl2 Gi   = 1.41| 

 cÖ‡Z¨K AYyi ¯̂vaxbZvi gvÎvi †gvU kw³i cwigvY 
3

2
KT|   

 Pv‡ci GKK  c¨vm‡Kj|   

 m¤ú„³ ev®úPvc AvqZ‡bi Dci wbf©i K‡i bv| 

 m¤ú„³ ev®ú Pv‡ci ZvwjKv •Zwi K‡i- weÁvbx †i‡bv| 

 k‡ãi †e‡Mi Dci Pv‡ci cÖfve: w¯ i ZvcgvÎvq k‡ãi †e‡Mi Dci M¨v‡mi 

Pv‡ci †Kvb cÖfve †bB| 

 k‡ãi †e‡Mi Dci ZvcgvÎvi cÖfve: M¨v‡m k‡ãi †eM M¨v‡mi †Kjwfb 

ZvcgvÎvi eM©g~‡ji mgvbycvwZK| A_©vr v  T 

 k‡ãi †e‡Mi Dci Av ª̀©Zvi cÖfve: Av`ª© evqy‡Z k‡ãi †eM ï®‥ evqy‡Z k‡ãi 

†e‡Mi †P‡q †ewk| 

 k‡ãi †e‡Mi Dci Nb‡Z¡ cÖfve: M¨vm gva¨‡g k‡ãi †eM Gi Nb‡Z¡i 

eM©g~‡ji e¨v Í̄vbycvwZK| A_©vr v  
1


 

 k‡ãi †e‡Mi Dci Av ª̀©Zvi cÖfve: Av ª̀© evqyi NbZ¡ ï®‥ evqyi NbZ¡ A‡c¶v 

Kg, Kv‡RB ï®‥ evqy A‡c¶v Av ª̀© evqy‡Z k‡ãi †eM †ewk|  

 A_©vr vm = vd 
d

m
  

 k‡ãi †e‡Mi Dci evqy cÖev‡ni cÖfve: Zi½ Awfgy‡L evqy cÖevwnZ n‡j k‡ãi 

†eM e„w× cvq| k‡ãi MwZ‡e‡Mi wecixZ w`‡K evqy cÖevn n‡j k‡ã †eM n«vm 

cvq| D‡jøL¨, evqy cÖevn k‡ãi Awfgy‡L j¤^ w`‡K wµqv Ki‡j k‡ãi †e‡Mi 

†Kvb cwieZ©b nq bv| 
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 e‡q‡ji m~Î m‡gvò cÖwµqv †g‡b P‡j| Av`k© M¨v‡mi mgxKiY PV = nRT| 

 27C ZvcgvÎvq 4g Aw·‡R‡bi †gvU MwZkw³ 46778|  

 M v̈‡mi Pjivwk n‡jv ZvcgvÎv, AvqZb I Pvc| Av ª̀©Zv ¸Yv‡¼i GKK Nsm
–2

| 

 Am¤ú„³ ev®úPvc f Ges m¤ú„³ ev®úPvc F n‡j f < F nq| Mo †eM g~j Mo 

eM©‡eM A‡cÿv wKQz Kg| 

 wØcigvYy M¨vm AYyi ¯̂vaxbZvi gvÎv 5, evqygÛ‡ji Rjxq ev®ú Nbxfe‡bi Rb¨ 

So nq| evqyi Av‡cwÿK Av ª̀©Zv Kg n‡j ev®úvqb n‡e ª̀æZMwZ‡Z| evqygÛ‡j 

Dcw  ̄Z Rjxq ev‡®úi †P‡q m¤ú„³ ev®ú KZLvwb ZvB Av‡cwÿK Av ª̀©Zv| nvév 

AYy¸‡jvi g~j Mo eM©‡eM fvix AYyi g~j Mo eM©‡eM A‡cÿv †ewk| 

 Av`k© M v̈‡mi ZvcgvÎv T n‡Z e„w× †c‡q 2T n‡j AYy¸‡jvi MwZkw³I wØ¸Y nq|  

  ‡Kv‡bv M¨v‡mi GKK AvqZ‡b AYy¸‡jvi MwZkw³ 1.52  10
5
J n‡j M¨v‡mi 

Pvc n‡e 1atm| Rjxq ev‡®úi msKU ZvcgvÎv 361C| GKB ZvcgvÎvq 

wewfbœ M¨v‡mi AYy¸‡jvi MwZkw³ mgvb| 

 Av‡cwÿK Av`ª©Zv 100% n‡j wkwkiv¼ evqyi ZvcgvÎvi mgvb n‡e? 

 30C ZvcgvÎvq GKwU M¨vm‡K w¯ i Pv‡c DËß K‡i AvqZb wZb¸Y Kiv n‡j 

M¨vmwUi P~ovšÍ ZvcgvÎv 636C Ges Bnv Pvj©‡mi m~Î †g‡b P‡j| AYyi †eM 

e›Ub fi I ZvcgvÎvi Dci wbf©i K‡i|  

 Mo gy³c_ Ñ 

 (K) GKK AvqZ‡b M¨v‡mi AYyi msL¨vi mgvbycvwZK  

 (L) cÖwZwU AYyi e¨v‡mi e‡M©i e¨e¯ÍvbycvwZK| 

 (M) M¨v‡mi Nb‡Z¡i e¨ Í̄vbycvwZK (N) ZvcgvÎvi e¨e Í̄vbycvwZK| 

 Am¤ú„³ ev®ú Pv‡ci †ÿ‡Î (K) e‡q‡ji I Pvj©‡mi m~Î †g‡b P‡j (L) VvÛv Ki‡Z _vK‡j 

ax‡i ax‡i Pvc K‡g| Mo gy³c_ Nb‡Z¡i e¨e Í̄vbycvwZK Ges AYyi e v̈‡mi e¨̄ ÍvbycvwZK| 

 ce©‡Zi P~ovq evqyi Pvc Kg, cvwbi ùzUbv¼ Kg ZvB ivbœv Kiv KwVb| Crms  T|  

 Av`k© M¨v‡mi •ewkó¨ n‡jv Ñ 

 (K) M¨v‡mi MwZZ‡Ë¡i †g․wjK ¯̂xKvh© †g‡b P‡j; 

 (L) AYymg~‡ni g‡a¨ †Kv‡bv AvKl©Y I weKl©Y †bB; 

 (M) †h‡Kv‡bv ZvcgvÎv I Pv‡c PV = nRT mgxKiY †g‡b P‡j| 

 Av`k© M¨v‡mi Pvc, P = 
1

3
c

2
| wb¤œPvc I D”P ZvcgvÎvq ev Í̄e M¨vm Av`k© 

M¨v‡mi b¨vq AvPiY K‡i| 

 
PV

T
 = aªæeK, GB m~ÎwU mZ¨ hLb cÖwµqvwU m‡gvò bq ev iƒ×Zvcxq cÖwµqv bq|  

 
PV

2
 = RT, M¨vm mgxKi‡Y V wb‡`©k K‡i 2 mole M¨v‡mi AvqZb| Mo 

gy³c_  cig ZvcgvÎvi mgvbycvwZK (  T)| Rjxq ev®ú hZ †ewk n‡e 

NbZ¡ ZZ Kg‡e, ev®úvvqb ZZ Kg n‡e|   

 Rjxq ev‡®úi Nb‡Z¡i mv‡_ evqyi Pv‡ci m¤úK© n‡jv   P| ZvcgvÎv e„w× 

†c‡j Avevi Rjxq ev‡®úi Pvc †e‡o hvq|

 
  

FFOORRMMUULLAA  AANNAALLYYSSIISS  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 

n«‡`i MfxiZv 

wbY©q msµvšÍ 

 ey`ey‡`i AvqZ‡bi ¸b †`Iqv _vK‡j: Rjvk‡qi MfxiZv h =
(n

 
 1)P

g
 = (n  1)  10.2 GLv‡b, n = AvqZb hZ ¸b| 

 ey`ey‡`i c„ôZ‡ji †ÿÎd‡ji ¸Y †`Iqv _vK‡j: h = 
(n

2 
 1)P

g
 = (n

2
  1)  10.2 GLv‡b, n = †ÿÎdj hZ ¸Y nq| 

 ey`ey‡`i e¨v‡mi/e¨vmv‡a©i ¸b †`Iqv _vK‡j: h = 
(n

3 
 1)P

g
 = (n

3
  1)  10.2 GLv‡b, n = e¨vm/ e¨vmva©/cwiwa hZ ¸b|  

g~j Mo 

eM©‡eM 

(RMS) 

msµvšÍ 

 Mo‡eM: Cav = 
C1 + C2 + ......... Cn

n
 = 

8RT

M
 = 

8KT

m
    Crms :Cav:Cp = 1.22: 1.12:1 

 m¤¢ve¨ Zg †eM:   Cp =  
2RT

M
 = 

2KT

 m
     Crms > Cav > CP  

 g~j Mo eM©‡eM:Crms = 
C1

2
 + C2

2
+..........Cn

2

n
 

   = 
3RT

M
 = 

3PV

M
 = 

3P


 = 

3KT

m
 

e‡qj, Pvj©m 

I Pv‡ci m~Î 

msµvšÍ 

 P1V1 = P2V2 (ZvcgvÎv w  ̄i); 

2

2
 

1

1

T

V

T

V
  (Pvc w  ̄i) 

 

2

2
 

1

1

T

P

T

P
  (AvqZb w¯ i);   

P1V1

T1

 = 
P2V2

T2

  [mgš̂q m~Î] 

Zvcxq cÖmviv¼ 

V = V0 (1 + P); P = P0 (1 + v) ; P = v = 
1

273
 C

–1
 

α = 
β

2
 = 



3
; α = •`N©¨ cÖmviv¼, β = †ÿÎ cÖmviv¼,  = AvqZb cÖmviv¼ 

M¨v‡mi 

MwZkw³ 

msµvšÍ 

 n †gvj M¨v‡mi MwZkw³, Ek  = 
f

2
 nRT; n = †gvj msL¨v   

 1wU M¨vm AYyi MwZkw³ = 
f

2
 = 

nRT

nNA
 = 

f

2
 

R

NA
 T = 

f

2
KT 

 1 †gvj M¨v‡mi MwZkw³, Ek  = 
f

2
 RT; n =1 †gvj|  

M¨v‡mi cigvYy msL¨v ¯^vaxbZvi gvÎv (f) 

1 3 

2 5 

3 6 
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Av‡cw¶K 

Av`ª©Zv msµvšÍ 

  (– ) = G(1 – 2) [1 = ï®‥ ev‡j¦i ZvcgvÎv/evqyi ZvcgvÎv; 2 = wm³ ev‡j¦i ZvcgvÎv,  = wkwkiv¼] 

  Av‡cwÿK Av ©̀ªZv = 
evqyi ZvcgvÎvq wbw`©ó AvqZ‡bi evqy‡Z Dcw¯ Z Rjxqev‡®úi fi

evqyi ZvcgvÎvq H evqy‡K m¤ú„³ Ki‡Z cÖ‡qvRbxq Rjxqev‡®úi fi
 

   = 
wkwkiv‡¼ m¤ú„³ Rjxqev‡®úi Pvc

evqyi ZvcgvÎvq m¤ú„³ Rjxqev‡®úi Pvc
 

  R = 
f

F
  100% = 

Pf

PF
  100% = 

mf

mF
  100% = 

f

E
  100% 

  Rjxqev‡®úi Pvc I evqyi Pv‡ci m¤úK©, ïay evqyi Pvc, Pdry = P – f     f = P – 
T

0T0
 P0 

  kxZjxKiY c×wZ‡Z Av‡cwÿK Zvc wbY©‡qi m~Î, S = 
1

M
 






t2

t1
(mwSw + mcSc) – mcSc  

 †Lvjv wjUvi d¬v‡· T1 ZvcgvÎvi m gm evqy _vK‡i T2 ZvcgvÎvq Bnv n‡Z ewn®‥…Z evqyi fi, m = m1 = 



T2 – T1

T2
 

Mogy³ c_ 

   = 
S1 + S2 + ....... Sn

n
 

  Mo gy³ c_  = 
1


2
n
 (K¬wmqvm) [n = GKK AvqZ‡b AYy msL¨v|] 

  Mo gy³ c_ m = 
1

2
2
n
 (g¨v·I‡qj) 

  cÖwZ †m‡K‡Ð av°vi msL¨v, N = 
2
ln = 

Crms


   Mo gy³ c_ B = 

3

4
2
n
 (†evëRg¨vb)     

  Mo gy³ c_ c = 
l

N
 =  

1


2
 n

 [Note:  = d; c > m > B]   cici ỳBwU av°vi ga¨eZ©x mgq , T = 


Crms
 

    T    
1

P
       

1


 

  = 
1

2n
2 = 

Crms


 [g v̈·I‡qj] cixÿvq GwU e¨envi Ki‡Z n‡e|  mv› ª̀Zv ¸Yv¼ I Mo gy³c‡_i m¤úK©,  = 

3

.Crms
  

  = 
RT

2PNA
  Q = 

KAt

d
 

 
  

VV..VV..II  MMAATTHH  
 

mvRv‡bv me Z_¨ AT A GLANCE 

 
 MEx 01 

 
 †Kvb n«‡`i Zj‡`k †_‡K cvwbi DcwiZ‡j Avmvi mgq evZv‡mi 

ey`ey` AvqZ‡b cvuP ¸b nq| evqygÛ‡ji Pvc 10
5
Nm

–2
 n‡j, n«‡`i 

MfxiZv KZ? 

  Solve  h = m82.40
9.81000

101)-5( 5




    

 Or, h = (5 –1) 10.2 = 40.8m 

 MEx 02 
 
 †Kvb n«‡`i Zj‡`k †_‡K c„‡ô Avmvi d‡j GKwU evZv‡mi ey`ey‡`i 

e¨vm wZb¸b n‡q hvq| e¨v‡ivwgUv‡i cvi` Í̄‡¤¢i D”PZv 75cm n‡j n«‡`i 

MfxiZv KZ? (cvi‡`i NbZ¡ 13596kgm
3

)  

  Solve  h =
g

1)-3( 3


 GLv‡b, e¨vm n = hZ ¸b|  

 h = 51.19
9.813596

101)-3( 53





  

 MEx 03 
  

†Kvb M¨v‡mi wZbwU AYyi †eM h_vµ‡g 15 ms
1

, 20 ms
-1

 Ges 25 

ms
-1
 n‡j M¨vmwUi Mo eM©‡eM KZ?   

  Solve 
 
Crms = 

15
2 
+ 20

2 
+ 25

2

3
  

 = 20.41ms
–1

 

 Aspect Exclusive:  †Kvb M¨v‡mi wZbwU AYyi †eM µgvbymv‡i †`Iqv 

_vK‡j gv‡Si †eMwUi gv‡bi †P‡q mvgvb¨Zg †ewk n‡e|   

 A_©vr DËi n‡e A. 20.41ms
-1
| 

 MEx 04 
 
 †Kvb Av`k© M¨v‡mi ZvcgvÎv †Kjwfb †¯‥‡j wØ¸Y Kiv n‡j, Zvi 

AYy¸‡jvi rms †eM KZ ¸Y e„w× cvq?  

  Solve  eM©g~j Mo eM©‡eM, C = 
3RT

M
   

   C  T ; C2= 2 C1=1.41 ¸Y  

 MEx 05 
 

 w¯’i Pv‡c 27
0
C ZvcgvÎvi 2 Litre evZv‡mi AvqZb 4 Litre Ki‡Z 

n‡j DËß K‡i †h ZvcgvÎvq wb‡Z n‡e-         

  Solve   

2

2

1

1

T

V

T

V
 ev,  

2

4

300

2

T
 ev, KT 600

2
 C


327  

 MEx 06 
 

 27
0
C ZvcgvÎvq cÖwZ †gvj wnwjqv‡gi MwZkw³ KZ? 

  Solve  Ek = 1.5  8.314  300 = 3741.3 J 

 MEx 07 
 

  27C ZvcgvÎvq 2gm bvB‡Uªv‡R‡bi MwZkw³ wbY©q Ki| 

  Solve  EK = 
5

2
  

m

M
 RT = 

5

2
  

2

28
  8.31  300 = 445.4J 

 MEx 08 
  

†Kvb ’̄v‡b GKwU wbw`©ó mg‡q evqyi ZvcgvÎvq m¤ú„³ Rjxq ev‡®úi 

Pvc 16mm cvi` Ges wkwkivs‡K m¤ú„³ Rjxq ev‡®úi Pvc 12mm cvi` 

n‡j H ’̄v‡b evZv‡mi Av‡cw¶K Av ª̀©Zv KZ?
 

  Solve 
 
RH =

NumbereargL

NumberSmall
×100%  

  = %75%100
16

12
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wweeMMZZ  mmvv‡‡jjii  iivvwwee  wweeÁÁvvbb  BBDDwwbb‡‡UUii  ccÖÖ‡‡kk œœii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 
01. 29C ZvcgvÎvq 3g bvB‡Uªv‡Rb M¨v‡mi †gvU MwZkw³ KZ? [bvB‡Uªv‡R‡bi 

MÖvg AvYweK fi 28g]   [RU-C, Feldspar-1: 2022-23] 

 A. 403.33J  B. 268.88J 

 C. 302J  D. 29J 

  S A 
 

Why †gvU MwZkw³ = 
3

2
 nRT = 

3

2
 × 

3

28
 × 8.31 × 302 = 403.33 J 

02. Am¤ú„³ ev‡®úi †ÿ‡Î †KvbwU mwVK bq?  [RU-C, Feldspar-1: 2022-23 

 A. Am¤ú„³ ev®ú e‡q‡ji m~Î gv‡b| 

 B. Am¤ú„³ ev®ú Ave×  ̄v‡b •Zwi nq| 

 C. ZvcgvÎv e„w× K‡i Am¤ú„³ ev®ú‡K m¤ú„³ ev‡®ú cwiYZ Kiv hvq 

 D. Am¤ú„³ ev®ú Pvj©‡mi m~Î †g‡b P‡j| 

  S C 
 

Why  Am¤ú„³ ev‡®úi •ewkó¨- 

 1. Am¤ú„³ ev®ú Ave× ev †Lvjv †h †Kvb ¯ v‡b •Zix n‡Z cv‡i 

 2. Am¤ú„³ ev®ú e‡qj I Pvj©‡mi m~Î ‡g‡b P‡j 

 3. ZvcgvÎv Kwg‡q GKwU wbw ©̀ó cwigvb Am¤ú„³ ev®ú‡K m¤ú„³ ev‡®ú cwiYZ Kiv hvq 

 4. Am¤ú„³ ev®ú KL‡bv Zi‡ji ms¯ú‡k© mvg¨ve¯ vq _vK‡Z cv‡i bv 

 5. Am¤ú„³ ev®úPvc < m¤ú„³ ev®úPvc 

03. w¯’i Pv‡c †Kvb M¨v‡mi AvqZb wØ¸Y Kiv n‡jv| cÖmvi‡Yi c~‡e© M¨v‡mi 

ZvcgvÎv 27C n‡j, †kl ZvcgvÎv KZ?  [RU-C, Quartz-2: 2022-23] 

 A. 327C  B. 373C 

 C. 600C  D. 327K 

  S A 
 

Why  w¯ iPv‡c, V  T 

V2

V1
 = 

T2

T1
  T2 = 

V2

V1
  T1 

 T2 = 
2V

V
  T1 

= 2  300 = 600K = 327C 

V1 = V 

V2 = 2V 

T1 = 27C = 300K 

T2 = ? 

04. f¨vbWvi Iqvj‡mi mgxKi‡Y †Kvb ivwki ms‡kvab we`¨gvb? 

     [RU-C, Topaz-3: 2022-23] 

 A. P I T  B. P I V 

 C. V I T  D. P, V I T 

  S B 
 

Why  Pvc ms‡kvab: P + 
n

2
a

V
2  = P 

 AvqZb ms‡kvab: V  nb = V 

 



P + 

n
2
a

V
2  (V  nb) = nRT  PV = nRT  

05. ivRkvnxi ï®‥ _v‡g©vwgUv‡ii ZvcgvÎv 35C Ges Av ª̀© _v‡g©vwgUv‡ii ZvcgvÎv 

30C| 35C ZvcgvÎvq †MøBmv‡ii Drcv`K 1.6 n‡j, wkwkiv¼ KZ? 

    [RU-C, Corundum-1: 2022-23] 

 A. 29C     B. 27C 

 C. 30C    D. 28C 

  S B 
 

Why wkwkivsK,  = d  G (d  w) 

 = 35  1.6(35  30) 

 = 35  (1.6  5) 

 = 35  8 = 27C  

d  dry (ï®‥) 

w  wet (Av ª̀©) 

06. GKK AvqZb Z‡ji †Kvb Ave× M¨vm cv‡Îi †`qv‡j †h Pvc †`q, Zv Zvi 

MwZ kw³iÑ    [RU-C, Corundum-1: 2022-23] 

 A. GK PZz_©vsk     B. ỳB Z…Zxqvsk 

 C. GK Z…Zxqvsk    D. †KvbwUB bq 

  S B 
 

Why 
 
E = 

3

2
 nRT = 

3

2
 PV      P = 

2

3
 
E

V
  

07. †Kvb ’̄v‡bi Av‡cwÿK Av ª̀©Zv wK‡mi Dci wbf©i K‡i? 

     [RU-C, Corundum-1: 2022-23] 

 A. wkwkiv¼     B. mv›`ªZv 

 C. m¤ú„³ Rjxqev®ú Pvc D. †KvbwUB bq 

  S C 
 

Why 
 
†Kv‡bv wbw`©ó ZvcgvÎvq GKwU wbw`©ó AvqZ‡bi evqy‡Z †h 

cwigvY Rjxq ev®ú _v‡K Ges H ZvcgvÎvq GKB AvqZ‡bi evqy‡K m¤ú„³ 

Ki‡Z †h cwigvY Rjxq ev‡®úi cÖ‡qvRb nq Zv‡`i AbycvZ‡K Av‡cwÿK 

Av`ª©Zv e‡j| A_©vr, Av‡cwÿK Av ª̀©Zv m¤ú„³ Rjxqev‡®úi Pv‡ci Dci 

wbf©i K‡i|  

08.  †Kvb M¨vm AYyi e¨vm 3  10
–10

m Ges cÖwZ Nb †mw›UwgUv‡i AYyi msL¨v 6 

 10
20

| ¯̂vfvweK ZvcgvÎv I Pv‡c AYy¸‡jvi g~j eM©‡eM 500ms
–1

| 

N.T.P.-‡Z M¨v‡mi NbZ¡ KZ?   [RU-C, Corundum-1: 2022-23] 

 A. 1.22kgm
–3

     B. 1 kgm
–3

 

 C. 2 kgm
–3

    D. 1.5 kgm
–3 

  S A 
 

Why 
 
Crms = 

3P


     

   = 
3P

C
2

rms

 = 
3  101325

500
2  = 1.2159  1.22 kg m

3
  

 [NTP ev, STP †Z P = 1 atm = 101325 Pa] 

09. cÖwZ Nb ‡mw›UwgUv‡i AYyi msL¨v 1.5  10
19

 wU Ges AYyi cvigvYweK 

e¨vmva© 2  10
–8

m n‡j, Mo gy³ c_ KZ? [RU-C, Corundum-1: 2022-23] 

 A. 9.38  10
–12

m B. 9.38  10
–11

m 

 C. 9.38  10
–19

m  D. 9.38  10
–9

m 

  S A Why 
 
n = 1.5  10

19
 cm

3
 = 

1.5  10
19

(10
2

)
3  m

3
 = 1.5  10

25
 m

3
  

  = 2r = 2  2  10
8

 m = 4  10
8

 m 

  = 
1

2
2
n

 = 
1

2  3.416  (4  10
8

)
2
  1.5  10

25
  

 = 9.38  10
–12

m 

10. eªvDbxq MwZm~‡Îi Avwe®‥viK †K?   [RU-C, Corundum-1: 2022-23] 

 A. K¬vwmqvm     B. AvBb÷vBb 

 C. ievU© e‡qj    D. G‡`i †KD bb 

  S B 
 

Why 
 

eªvDbxq MwZm~‡Îi Avwe®‥viK n‡jb AvBb÷vBb (1905 

mv‡j) weÁvbx K¬wmqvm M¨v‡mi MwZZ‡Ë¡i DbœwZ mvab K‡ib I Mo 

gy³c‡_i ivwkgvjv †ei K‡ib| Avi ievU© e‡qj Av`k© M¨v‡mi Pvc I 

AvqZ‡bi g‡a¨ m¤úK©m~PK m~Î cÖYqb K‡ib| 

11. GKB AvqZ‡bi ỳBwU evqyc~Y© †ejyb‡K wfbœ ZvcgvÎvq ivL‡j wK NU‡e? 

    [RU-Uranus-1, Set-1. 21-22] 

 A. M¨vmØ‡qi ZvcgvÎv mgvb n‡e 

 B. M¨vmØ‡qi Pvc mgvb n‡e 

 C. M¨vmØ‡qi  Pvc Zv‡`i cig ZvcgvÎvi e¨v Í̄vbycvwZK n‡e 

 D. M¨vmØ‡qi Pvc Zv‡`i cig ZvcgvÎvi mgvbycvwZK n‡e 

  S D 
 

Why GKB AvqZb Pvcxq m~Î wb‡ ©̀k K‡i| Pvcxq m~Îvbymv‡i, PT 

 A_©vr, ZvcgvÎv evo‡j mgvbycvwZK nv‡i Pvc evo‡e|  

12. e‡q‡ji m~‡Î †Kvb ivwkwU w¯’i _v‡K?  [RU-C, Neptune-2, Set-1. 2021-22] 

 A. P  B. V 

 C. T  D. P I V 

  S C 
 

Why 
 
e‡q‡ji m~Î, P  

1

V
  

  PV = k  [T  constant] 
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13. M¨v‡mi AYyi Mo gy³ c_ Nb‡Z¡i- [RU-C, Shift-4, Set-1 (Venus-1): 2021-22] 

 A. e‡M©i mgvbycvwZK B. mgvbycvwZK 

 C. e¨v Í̄vbycvwZK  D. eM©g~‡ji e¨v Í̄bycvwZK 

  S C 
 

Why  Mo gy³ c_,   
T

na
2
P

  

     
1


  [T = ZvcgvÎv, a = AYyi e¨vm, P = Pvc,  = NbZ¡] 

14. †Kvb ’̄v‡bi GKK AvqZ‡bi evqy‡Z Dcw¯’Z Rjxq ev‡®úi fi‡K wK ejv 

nq?    [RU-C, Neptune-2, Set-1. 2021-22] 

 A. Av‡cwÿK Av ©̀ªZv B. wkwkivsK 

 C. cig Av ©̀ªZv  D. mv› ª̀Zv   Ans C  

15. †KvbwU wg_¨v?   [RU. Astrazeneca, Set-1. 20-21] 

 A. Av ª̀©ZvgvcK h‡š¿ ỳB _v‡gv©wgUv‡ii cv‡Vi cv_©K¨ n«vm †c‡j So n‡Z cv‡i 

 B. ce©‡Zi P~ovi evqyi Pvc Kg, cvwbi ùzUbv¼ Kg, ZvB ivbœv Kiv mnR 

 C. el©vi w`b A‡cÿv kxZKv‡j †fRv Kvco ZvovZvwo ïKvq 

 D. evqyi cig Av`ª©Zv 10
2

 kg m
3

 Øviv eySv hvq †h, GK NbwgUvi 

AvqZ‡bi evqy‡Z 10 g Rjxq ev®ú we`¨gvb 

  S B 
 

Why ce©‡Zi P‚ovq evqyi Pvc Kg _vKvq cvwbi ùzUbv¼ Kg nq| 

A_©vr KgZvcgvÎvq cvwb dzU‡Z Avi¤¢ K‡i| hv ivbœv Kivi Rb¨ Dchy³ 

ZvcgvÎv bv| d‡j ce©‡Zi P‚ovq ivbœv Kiv KwVb| 

16. GKRb †KvwfW 19 ‡ivMx nvmcvZv‡ji Riæix wefv‡M †gvU 11.2 wjUvi 

Aw·‡Rb MÖnY Kij| †m †gvU KZ¸‡jv Aw·‡Rb AYy MÖnY Kij?  

[RU-C, Neptune-2, Set-1. 2021-22] 

 A. 6.022  10
23

  B. 3.011   10
23 

 C. 2.7  10
23

  D.  6.022  10
22 

  S B 
 

Why 
 
1 †gvj ev 22.4L Aw·‡Rb G AYyi msL¨v 6.02  10

23 
wU 

 A_©vr 11.2L ev 
1

2
 †gvj G Aw·‡Rb G AYyi msL¨v = 

6.02  10
23

2
 wU 

 = 3.02  10
23

 wU
 

17. w¯’i Pv‡c wbw`©ó †Kv‡bv M¨v‡mi AvqZb 0C ZvcgvÎvq 8m
3
 Ges 25C 

ZvcgvÎvq 18m
3
| H M¨vmwUi w ’̄i Pv‡c AvqZb cÖmviv¼ KZ n‡e?  

[RU-C, Shift-4, Set-1 (Venus-1): 2021-22] 

 A. 0.025C
1

  B. 0.05C
1 

 C. 0.01C
1 

 D. 0.04C
1 

 
 S C 

 
Why  

V

V0

 = 3 p T   

  
10

8
 = 3 × p × 25 [ V = 18 – 8 = 10] 

 p
10

3 × 8 × 25
 = 0.01C

1
 

18. M¨v‡mi Pvc GKK AvqZ‡bi MwZkw³i KZ Ask? [RU-C, Jupitar-1, Set-1. 2021-22] 

 A. 
2

3
  B. 

3

2
 

 C. 
1

2
  D. †Kv‡bvwUB bq 

  S A 
 

Why 
 
PV = 

2

3
Ek  

     P = 
2

3
 Ek [V = GKK AvqZ‡b] 

19. GKK Pv‡c †Kvb M¨v‡mi GK †gv‡ji AvqZb I M¨vmwUi cig ZvcgvÎvi 

AbycvZ wb‡Pi †KvbwU wb‡ ©̀k K‡i?  [RU. Moderna, Set-2. 20-21] 

 A. AvYweK fi  B. mve©Rbxb M¨vm aªæeK  

 C. M¨vm aªæeK  D. †KvbwUB bq 

  S B 
 

Why  Av`k© M¨v‡mi m~Îvbyhvqx, PV = nRT    1.V = 1.RT  

  
V

T
 = R [GKK Pv‡ci `iæb P = 1 Ges  GKK †gv‡ji Rb¨ n = 1] 

20. Pvj©‡mi m~ÎwU wb‡Pi †Kvb †jLwPÎwU w`‡q cÖKvk Kiv nq? [RU-C, Set-3. 19-20] 

 

 A.  B.  C.  D.  

 V 

P V 

V 

V 

T 

T 

P  
  S D 

 
Why 

 
Pvj©‡mi m~Î : V  T  [P w  ̄i] 

 (i) mgvYycvwZK MÖvd g~jwe›`yMvgx mij‡iLv  

 (ii) e¨v Í̄vbycvwZK AvqZvKvi Awae„Ë ev eµ‡iLv|  

21. n msL¨K M¨v‡mi AYyi cÖ‡Z¨KwUi `ªæwZ 2ms
–1

| AYy¸‡jvi r.m.s. `ªæwZ 

KZ ms
–1

?     [RU. 18-19] 

 A. 
2

n
  B. 

n

2
 

 C. 
2

n
  D. 2 

  S D 
 

Why  Crms = 
n  2

2

n
 = 2 

22. 32˚K ZvcgvÎvq Aw·‡Rb M¨v‡mi R.M.S. †eM KZ?   [RU. 17-18] 

 A. R B. 6R C. 2R D. 3R 

  S D 
 

Why eM©g~j Mo eM©‡eM, 

  Crms = 
3RT

M
 = 

3  R  32

32
 = 3R  

23. cuvPwU AYyi †eM , 2, 3, 4, 5| AYyM‡jvi Mo eM©‡e‡Mi eM©g~j KZ? 

  [RU. 17-18] 

 A. 11   B.  11 

 C. / 11  D. 11 

  S B 
 

Why  eM©g~j Mo eM©‡eM,Crms = 
C

2

1
 + C

2

2
 + C

2

3
 + ........ + C

2

n

n  

 

1
2
 + 2

2
 + 3

2
 + 4

2
 + 5

2

5
 v = 

55

5
 v = 11v 

   
24. RMS †eM-    [RU. 17-18] 

 A. 
3

2
RT    B. 

8RT

M
  

 C. 
3RT

M
  D. 

w

M
RT  

 

Ans C  

25. †gvjvi AvqZb MYbvi mwVK mgxKiY †KvbwU?   [RU. 17-18] 

 A. V = 
nPT

R
  B. V = 

nPR

T
  

 C. V = 
rPT

N
   D. V = 

nRT

P
  

 

Ans D  

26. GKwU Av`k© M¨v‡mi ZvcgvÎv T n‡Z e„w× K‡i 2T Kiv n‡j †Kvb ivwkwU 

wØ¸Y n‡e?     [RU. 17-18] 

 A. AYy w̧ji Mo eM©‡e‡Mi eM©g~j  B. AYy¸wji Mo †e‡Mi eM©  

 C. AYy¸wji MwZkw³ D. AYy¸wji Mo eM©‡eM  

  S C 
 

Why  M¨v‡mi MwZ kw³, E =
2

3 nRT; E  T 

27. S.T.P †Z 2 mol Av`k© M¨v‡mi MwZkw³ KZ? (R = 8.31 J mol
–1

K
–1

) 

 [RU. 17-18] 

 A. 1300 J  B. 6806 J 

 C. 2700 J  D. 3403 J  

  S B 
 

Why M v̈‡mi MwZ kw³, E =
2

3 nRT =
2

3  2  8.31  273 = 6806 J 
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28. cig †¯‥‡j Pv‡ci m~Î n‡jv-  [RU. 16-17; Xv.‡ev 2021] 

 A. P  T  B. P  T
2 

      C. P  
1

T
 

         D. P  T 

  S A 
 

Why e‡q‡ji m~Î: P  
1

v
 ; Pvj©‡mi m~Î: V  T; Pvcxq m~Î: P  T 

29. mgPv‡c 15C ZvcgvÎvq 200cm
3
evqy‡K 65C ZvcgvÎvq DVv‡bv n‡j-  

AvqZb KZ cm
3 
n‡e?    [RU. 16-17] 

 A. 432.72      B. 342.72      

  C. 234.72       D. 334.72  

  S C 
 

Why  
PV

T
 = Constant  

  V  T  

  V2 = 
T2

T1

  V1 = 
338

288
  200 = 234.72 cm

3 

30. Av‡cw¶K ¸iæZ¡ 0.8 wewkó GKwU KwVb c`v‡_©i evZv‡m IRb 120 MÖvg 

cvwb‡Z Dnvi IRb KZ?    [RU. 16-17] 

 A. 96 MÖvg   B. 99.50 MÖvg 

 C. 98.95 MÖvg  D. 98.50 MÖvg  

  S A 
 

Why evZv‡m KwVb c`v‡_©i IRb = KwVb c`v‡_©i Av‡cw¶K ¸iæZ¡ 

 cvwbi IRb = 0.8 120= 96 gm 

31. 5gCO2 M¨v‡mi N.T.P ‡Z AvqZb KZ?    [RU.15-16] 

 A. 197.12L  B. 2.545L      

 C. 0.255L  D. 1.971L 

  S B 
 

Why CO2 Gi AvYweK fi = 12 + 32 = 44L 

 44g Gi AvqZb = 22.4 liter 

 1g Gi AvqZb = 
22.4

44
 

  5g Gi AvqZb = 
22.4  5

44
 = 2.5454L 

32. A¨v‡fvMv‡Wªvi msL¨v-Gi gvb KZ?    [RU. 15-16] 

 A. 6.02  10
22

   B. 6.02  10
23 

 C. 6.02  10
29

  D. 6.02  10
25

   
 

Ans B  

33. wb‡Pi ‡KvbwU wMÖb nvDm M¨vm bq?    [RU. 15-16] 

 A. CO2  B. H2O    

     C. NO2  D. N2O  
 

Ans B  

34.  cÖgvb Ae ’̄vq 2.2 g CO2 M¨v‡mi AvqZb †KvbwU?   [RU.15-16] 

 A. 1.12 L   B. 0.12 L 

   C. 2.12L   D. 3.12 L  

  S A 
 

Why   CO2 Gi AvYweK fi = 44 MÖvg  

 44 MÖvg CO2 Gi AvqZb = 22.4 L 

  1 MÖvg CO2 Gi AvqZb = 
22.4

44
 L  

  2.2 MÖvg CO2 Gi AvqZb = 
22.4  2.2

44
 = 1.12L

  

35. `ywU K…ò e ‘̄i wbM©Z Zvckw³i AbycvZ 16:1| wØZxq e ‘̄i ZvcgvÎv 300 k 

n‡j, cÖ_g e¯‘i ZvcgvÎv KZ?    [RU.15-16] 

 A. 1200 K   B. 1600 K      

 C. 600 K         D. 300 K  

  S C 
 

Why  
E1

E2

 = 




T1

T2

4

 ev, 
16

1
 = 




T1

300

4

   

 ev, 2 = 
T1

300
 ev, T1 = 600K 

36. ‡Kvb GKw`‡bi wkwkivsK 10 ‡mjwmqvm, Av‡cw¶K Av`ª©Zv 70%| H 

w`‡bi evqyi m¤ú„³ ev®úPvc KZ? (10 †mjwmqvm ZvcgvÎvq m¤ú„³ Rjxq 

ev‡®úi Pvc 14 mmHg)    [RU.15-16] 

 A. 20 mmHg   B. 25 mmHg  

 C. 14 mmHg  D. 35 mmHg   

  S A 
 

Why  R = 
f

F
  100%   

 ev, 70% = 
14

F
  100%  

   F = 
14

70
  100 = 20mmHg 

37. 20
0
C ZvcgvÎvq †Kvb GK mgq evqy‡Z cÖK…Z ev®ú NbZ¡ 17.5 gm/m

3
 

Ges m¤ú„³ ev®ú NbZ¡ 20 gm/m
3
 n‡j Av‡cw¶K Av ª̀©Zv KZ? [RU.15-16]  

 A. 67.5%       B. 87.5%     

  C. 77.5%      D. 47.5% 

  S B 
 

Why  R = 
17.5

20
  100% = 87.5%  

38. w¯’i Pv‡c KZ ZvcgvÎvq †Kvb M¨v‡mi AYyi Mo eM©‡e‡Mi eM©g~j cÖgvY Pvc 

I ZvcgvÎviMo eM©‡e‡Mi eM©g~‡ji wØ¸Y n‡e?  [RU. 14-15, 15-16, 16-17] 

 A. 546K     B. 1092K 

      C. 273K   D. 2184K  

  S B 
 

Why  eM©g~j Mo eM ©‡eM, C = 
3RT

M
 

 C  T; T  C
2     

 
T1= 





C1

C2

2

  T2 = 2
2 
 273 = 1092 K  

39.  mKj M¨v‡mi Rb¨ AvqZb cÖmviY mn‡Mi gvb-   [RU. 13-14] 

 A. 
1

272
 / 


C   B. 

1

273
 / 


C  

 C. 
1

275
 / 


C

    

D. 
1

271
 / 


C    

 

Ans B  

40.  w¯’i ZvcgvÎvq †Kvb M¨v‡mi AvqZb e„w× †c‡j-       [RU. 13-14] 

 A. Pvc ev‡o   B. Pvc K‡g   

 C. AYyi MwZkw³ K‡g   D. †KvbwUB bq  

 

Ans B  

41.  27C ZvcgvÎvq †Kvb M¨vm bgybvi AvqZb-Pvc ¸Ydj hZ, Zv wØ¸Y 

Ki‡Z KZ ZvcgvÎv cÖ‡qvRb?    [RU. 13-14] 

 A. 54C  B. 327 K  

 C. 300 K   D. 327C   

  S D 
 

Why 
P1V1

T1

 = 
P2V2

T2

  

  T2 = 
V2

V1

  
P2

P1

  T1 = 2  (27 + 273) = 600K = 327C  Ans. 

42.  GKwU †Lvjv wjUvi d¬v‡ ‥̄ 27C ZvcgvÎvq 1.3210
3

 kg evqy Av‡Q| 97C 

ZvcgvÎvq d¬v ‥̄ n‡Z Kx cwigvY evqy †ei n‡q hv‡e?       [RU. 13-14] 

 A. 3.310
–3

kg   B. 3.310
–4

kg 

 C. 2.510
-4

kg    D. 2.510
–3

kg  

  S C 
 

Why  PV = 
m

M
 RT ; m  

1

T
  

  m2 = 
T1

T2

  m1 = 
300

97 + 273
  1.32  10

–3 

  
 = 1.07  10

–3
 kg  

  d¬v¯‥ n‡Z AcmvwiZ evqy = 1.32  10
–3

 kg – 1.07  10
–3

 kg 

   = 2.5  10
-4

kg  
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43. 25
0
C ZvcgvÎvq 22g CO2 M¨v‡mi AYymg~‡ni MwZkw³ KZ? [RU. 12-13] 

 A. 84.46 J     B. 1858.12 J 

 C. 1558.12 k J   D. 84.46 K J  

  S B 
 

Why  EK = 
3

2
  

m

M
 RT 

  = 
3

2
  

22

44
  8.316  298 = 1858.6 J 

44. w¯’i ZvcgvÎvq 10
5
 Nm

–2
 Pv‡c wbw`©ó f‡ii wKQz M¨v‡mi AvqZb 0.002 

m
3
, 410

5
 Nm

–2
 Pv‡c M¨vmwUi AvqZb KZ? [RU. 12-13; KU. 03-04] 

 A. 0.0003 m
3
     B. 0.004 m

3
  

 C. 0.0005 m
3 

  D. 0.0007 m
3
  

  S C 
 

Why P1V1 = P2V2  

 ev, V2 = 
P1V1

P2

 = 
10

5
  0.002

4  10
5  = 0.0005 m

3 

45. †Kvb cv‡Î Ave× M¨v‡m AYy¸wji me©vwaK msL¨K M¨vm AYyi †eM‡K ejv 

nq?    [RU. 12-13, F. 15-16] 

 A.  Mo †eM   B. g~j Mo eM© †eM  

 C. me©vwaK m¤¢ve¨ †eM    D. Mo eM© †eM  

 

Ans C  

46. 25˚C G 4.4 g CO2 AYyi MwZkw³ n‡e-  [RU. 11-12] 

 A. 84.46 J  B. 371.64 J 

 C. 371.64 K  D. 371.64 kJ  

  S B 
 

Why  CO2 AYyi MwZkw³, E = 
3

2
  

m

M
 RT  

 = 
3

2
  

4.4

44
  8.314  298 = 371.64 J 

47. M¨v‡mi AvqZb †Kvb ZvcgvÎvq k~b¨ nq?   [RU. 11-12] 

 A.273 K     B. 0C      

 C. 32F  D. 0K  
 

Ans D  

48. Av`k© M¨v‡mi m¤úªmviY †iLv (V ebvg T, ˚C †jLwPÎ) KZ wWwMÖ 

†mjwmqvm ZvcgvÎvq ZvcgvÎv A¶‡K †Q` K‡i?  [RU. 11-12] 

 A. 0˚C  B. –273˚C 

 C. 273 K  D. 25˚C  
 

Ans B  

49.  GKwU Aw·‡Rb wmwjÛv‡ii AvqZb 5  10
5 

c.c Ges G‡Z cÖ_‡g 250 

evqygÛjxq Pv‡c Aw·‡Rb fwZ© wQj| wKQyUv e¨env‡ii d‡j †`Lv †Mj Pvc 

100 evqygÛjxq Pv‡c †b‡g †M‡Q| e¨eüZ Aw·‡R‡bi cwigvb evqygÛjxq 

Pv‡c KZ?     [RU. 10-11] 

 A. 7  10
5
C.C  B. 10m

3 

 
C. 750m

3
  D 0.75  10

8
cc 

  S D 
 

Why 
 
P1V1 = P2V2   V2 = 

P1V1

P2
 = 

250  5  10
5

100
 = 12.5  10

5
 cc 

 e¨eüZ M¨v‡m = (12.5 – 5)  10
5
 = 7.5  10

5
 cc (100 atm Pv‡c) 

 1 evqy gÛjxq Pv‡c AvqZb = 
7.5  10

5
  100

1
 = 7.5  10

7
 cc = 0.75  10

8
 cc 

50. ZvcgvÎv n«vm †c‡j †Kvb ’̄v‡bi Rjxq ev®ú aviY ¶gZv- [RU. 09-10] 

 A. GKB _v‡K   B. e„w× cvq    

 C. n«vm cvq   D. AcwiewZ©Z _v‡K 

 

Ans C   

51. ZvcgvÎv e„w× †c‡j AYy¸‡jvi Mo eM© †eM-  [RU. 09-10] 

 A. n«vm cvq  B. e„w× cvq  

 C. AcwiewZ©Z _v‡K   D. k~b¨ nq  

 

Ans B  

52. ‡h ZvcgvÎvq evqygÛ‡ji †Kvb wbw`©ó AvqZ‡bi evqy Gi g‡a¨ Aew¯’Z 

Rjxq ev®ú Øviv m¤ú„³ nq Zv‡K e‡j-           [RU. 06-07] 

 A. wkwkiv¼   B. cig Av ©̀ªZv  

 C. Av‡cw¶K Av ª̀©Zv  D. Av ª̀©ZvwgwZ  

 

Ans A  

 
 

SSEELLFF  TTEESSTT 
(wb‡¤œv³ cÖkœ¸‡jv e„Ë () fivU K‡i cÖ¯‘wZ hvPvB K‡i bvI) 

 

01. GK †gvj nvB‡Wªv‡Rb Ges GK ‡gvj Aw·‡R‡bi fi h_vµ‡g 2g I 32g n‡j †Kvb 

GK wbw`©ó ZvcgvÎvq AbycvZ,
nvB‡Wªv‡Rb Abyi g~j Mo eM©‡eM

Aw·‡Rb Abyi g~j Mo eM©‡eM
Gi gvb n‡e- 

  
1

8
         B. 

1

4
         4         8 

02. w¯’i ZvcgvÎvq 10
5
 Nm

–2
 Pv‡c wbw`©ó f‡ii wKQz M¨v‡mi AvqZb 0.002 

m
3

, 410
5
 Nm

–2
 Pv‡c M¨vmwUi AvqZb KZ? 

 0.0003 m
3
   B. 0.004 m

3
  0.0005 m

3 
  0.0007 m

3
  

03.  M¨v‡mi GKK AvqZ‡b Pvc (P) Gi MwZ kw³i (E) KZ Ask?  

  
3

2
 Ask    

1

3
 Ask   

 
2

3
 Ask   

1

2
 Ask    

04. 10˚C DòZvq Ges 750 mm cvi` Pv‡c evZv‡mi Nb‡Z¡i mv‡_ 15˚C 

DòZvq Ges 760 mm cvi` Pv‡c evZv‡mi Nb‡Z¡i Zzjbv Ki|  

 1  0.5 

 2  2.5  

05. ¯^vfvweK ZvcgvÎv I Pv‡c wKQz cwigvY ï®‥ evqy‡K m‡gvò cÖwµqvq msbwgZ 

K‡i AvqZb A‡a©K Kiv n‡jv| P~ovšÍ Pvc KZ?  

 4.04 × 10
–2

 Nm
–2

 2.20 Nm
–2 

 4.04 × 10
5
 Nm

–2
 2.02 × 10

5
 Nm

–2
  

06. ¯^vfvweK ZvcgvÎv I Pv‡c †Kv‡bv M¨v‡mi NbZ¡ 1.25 kg m
–3

| AYyi g~j 

Mo eM©‡eM KZ? 

 480 ms
–1

  490 ms
–1

  

 493 ms
–1

  393 ms
–1

 

07.  PV

 = aªæeK mgxKi‡Y wØcigvYyK M¨v‡mi ‡¶‡Î  Gi gvb- 

  1.20               1.40  

         1.33            ‡KvbwUB bq 

08. †Kvb Av`k© M¨v‡mi ZvcgvÎv 120K †_‡K 480K G DbœxZ Kiv nj| hw` 

120K-G g~j Mo eM© †eM v nq Z‡e 480K-G Zv n‡e- 
  4v   2v 

  
v

2
   

v

4
  

09.  †Kvb GKwU n«‡`i Zj‡`k †_‡K cvwbi Dcwi Z‡j Avmvq GKwU ey`ey` 

AvqZ‡b cuvP¸b nq| evqy gÛ‡ji Pvc Ges cvwbi NbZ¡ h_vµ‡g 10
5
N/m

2
 

Ges 10
3
kg–m

–3
 n‡j n«‡`i MfxiZv KZ? g = 9.8ms

–2
  

  40.8m      10.2m       

  51m       49m 

10. GKwU weKv‡i 60 cm
3
 cvwb Av‡Q| H cvwb‡Z GKwU 128 g f‡ii avZe 

e¯‘ LÛ wbgw¾Z Ki‡j cvwbi AvqZb `vovq 78 cm
3
| avZe H e¯‘ L‡Ûi 

NbZ¡ wbY©q Ki?  

  1.6 g/cm
3
       2.1 g/cm

3   

 
 7.11 g/cm

3
   18.0 g/cm

3
 

11. GKwU Av`k© M¨vm Gi bgybvi ZvcgvÎv 20°C, hw` bgybvwUi Pvc Ges 

AvqZb wØ¸b Kiv nq,Z‡e cwiewZ©Z ZvcgvÎv KZ?  

  20°C    80°C    

  900°C        1200°C 

12. wbẁ ©ó f‡ii GKwU Av̀ k© M v̈‡mi AvqZb aªæe Pv‡c wØ¸Y Kiv n‡jv| hẁ  M v̈‡mi 

cÖv_wgK ZvcgvÎv 13C nq Z‡e P‚ovšÍ ZvcgvÎv KZ?   

  299C  399C        499C      199C 
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13. T ZvcgvÎvq GK wjUvi evqy‡K DËß Kiv n‡jv hZ¶Y bv ch©šÍ evqyi AvqZb 

Ges Pvc wØ¸Y n‡jv| evqyi P‚ovšÍ ZvcgvÎv KZ?  

  T/2         T/4          2T           4T 

14. 5gCO2 M¨v‡mi N.T.P ‡Z AvqZb KZ?    

  197.12L  2.545L       0.255L  1.971L 

15. w¯’i ZvcgvÎvq 10
5
 Nm

–2
 Pv‡c wbw`©ó f‡ii wKQz M¨v‡mi AvqZb 0.002 

m
3
, 410

5
 Nm

–2
 Pv‡c M¨vmwUi AvqZb KZ?  

  0.0003 m
3
     0.004 m

3
  

  0.0005 m
3  

  0.0007 m
3
  

16. GKwU wmwjÛv‡i ivLv GKwU Av`k© M v̈‡mi AYy¸‡jvi eM©g~j-Mo-eM©‡eM u| 

M v̈‡m Zvc cÖ‡qv‡Mi d‡j Pvc 9 ¸Y e„w× †cj| wmwjÛv‡ii AvqZb AcwiewZ©Z 

_vK‡j M v̈‡mi AYy¸‡jvi cwiewZ©Z eM©g~j-Mo-eM©‡eM KZ? 

  9u  6u  2/u3   3u 

17. 25˚C G 4.4 g CO2 AYyi MwZkw³ n‡e-  

  84.46 J  371.64 J  371.64 K  371.64 kJ  

18. 27C ZvcgvÎvq cÖwZ MÖvg AYy wnwjqvg M¨v‡mi MwZkw³ KZ? 

 [R=8.3 Jk
-1

 mol
-1

]  

  3600 J    3635 J 

  3700 J   3735 J 

19. GKwU M¨vm AYyi e¨vm 210
10

m Ges cÖwZ Nb †mw›UwgUv‡i AYyi msL¨v 

310
19 

n‡j M¨vm AYyi Mo gy³c_ n‡e-   

  310
3

cm   310
4

cm 

  310
5

cm   610
6

cm 

20. wZbwU M¨vm AYyi †eM n‡”Q 25m/s, 30m/s Ges 35m/s| Zv‡`i g~j Mo 

eM©‡eM n‡e-  

  17.5 m/s    30.3 m/s 

  30 m/s    916.7 m/s 

 

AAnnsswweerr  AAnnaallyyssiiss 

  

cÖkœ DËi e¨vL¨v 

01 C 

CH

CO

 = 
MO

MH

   

ev 
CH

CO

 = 
32

2
 = 4 

02 C 

P1V1 = P2V2  

V2 = 
P1V1

P2

 = 
10

5
  0.002

4  10
5  = 0.0005 m

3
 

03 C PV = 
1

3
mNC

2
= 

2

3
  

1

2
 C

2
 = 

2

3
 E; GKK AvqZ‡b, P =  

2

3
 E 

04 A 

1T1

P1
 = 
2T2

P2
  

 
1 × 283

750

760

 = 
2 × 288

1
  2 = .99 ≈ 1 

05 D 

P2 = 
P1V1

V2
  

= 
1.01 × 10

5
 × V

V/2
 = 2.02 × 10

5
 Nm

–2
  

06 C 

Crms = 
3P


  

= 
3 × 1.013 × 10

5

1.25
 = 493.07 ms

–1
 

cÖkœ DËi e¨vL¨v 

07 B 

GK cigvbyK M¨v‡mi ‡¶‡Î  = 1.66 (He, Ne, Ar) 

wØ-cigvbyK M¨v‡mi ‡¶‡Î  = 1.40 (O2, N2, H2) 

wÎ-cigvbyK M¨v‡mi ‡¶‡Î  = 1.33 (CO2, O3) 

08 B 
Crms  T  

Crms
2

Crms
1

 = 
480

120
  

 Crms
2
 = 2v 

09 A 

MfxiZv , h = (n-1) 10.2 

   = (5-1)  10.2 (n = 5)  

 = 4  10.2 = 40.8m    

10 C 

e¯‧i AvqZb v = (78–60) = 18 cm
3
 

e¯‧i NbZ¡  
v

m


18

128
 = 7.11 g/cm

3
 

11 C 

bgybvi Pvc Ges AvqZb wØ¸b Kiv n‡q‡Q| cwiewZ©Z ZvcgvÎv T2 =?  

T2 = 22T1 = 4(273+20) 

 = 4293 = 1172k = 899°C  

 = 900°C (KvQvKvwQ) 

12 A 

Pvc w  ̄i _vK‡j ZvcgvÎv, 

T2 =
1

2

V

V
T1 = 2 (13+273) = 572 K = 299˚C 

13 D 
1

11

T

VP
=

2

22

T

VP

 

  T2 =
1

2

V

V


1

2

P

P
T1 = 22T = 4T 

14 B 

CO2 Gi AvYweK fi = 12 + 32 = 44L 

44g Gi AvqZb = 22.4 liter; 1g Gi AvqZb = 
44

4.22

 

5g Gi AvqZb = 
44

54.22 
= 2.5454L 

15 C 

P1V1 = P2V2  

 V2 = 0005.0
104

002.010
5

5

2

11 





P

VP
m

3
 

16 D 

eM©g~j-Mo-eM©‡eM, C =


P3
; C P  

u3u9C
P

P
C 1

1

2
2   

17 B 

CO2 AYyi MwZkw³,  

E =
2

3


M

m
RT  

 =
2

3


44

4.4
 8.314  298 = 371.64 J 

18 D Ek = 
3

2
 nRT = 

3

2
 ×8.30×300 = 3735J 

19 C 
 = 

1

d
2
N

 = 
1

3.14  (2  10
–10

)
2
  (3  10

19
)
  

 = 310
5

cm 

20 B Crms = 
25

2
 + 30

2
 + 35

2

3
 = 30. 28ms

–1
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