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PART : PHYSICS 

 

Single Choice Type   (,dy fodYih; izdkj) 

This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its 

answer, out of which Only One is correct. 

bl [k.M esa 20 ,dy fodYih iz'u gSaA izR;sd iz'u ds 4 fodYi (1), (2), (3) rFkk (4) gSa] ftuesa ls flQZ ,d lgh gSA 

 

1. A block of mass m is connected at one end of spring fixed at other end having natural length 0 and 

spring constant K. The block is rotated with constant angular speed () in gravity free space. The 

elongation in spring is–  

 ,d CykWd ftldk nzO;eku m gS dks izkdfrd yEckbZ 0 rFkk cy fu;rkad K  dh fLizax ds ,d fljs ls tqM+k gqvk gS 

rFkk fLizax dk nwljk fljk tM+or~ gSA CykWd dks fu;r dksf.k; pky () ls ?kqek;k tkrk gS rks fLizax es f[kpko crkb, 
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Ans. (1) 

Sol.  
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2. 3 charges are placed on circumference of a circle of radius 'd' as shown in figure. The electric field 

along x-axis at centre of circle is:  

 rhu vkos'kks dks ,d 'd' f=kT;k ds o`r dh ifjf/k ij fp=kkuqlkj j[kk tkrk gSA or̀ ds dsUnz ij x- v{k ds vuqfn'k 

fo|qr {ks=k dh rhozrk crkb,A 
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Ans. (3) 

Sol. 
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3. Choose the correct P-V graph of ideal gas for given V-T graph. 

 vkn'kZ xSl ds fy,  V-T xzkQ fn;k x;k gS rks blds laxr P–V xzkQ crkb,A 
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Ans. (1) 
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4. Find the co-ordinates of centre of mass of the lamina, shown in figure. 

 fp=k esa fn[kkbZ xbZ ds IysV ds nzO;eku dsUn ds funsZ'kkad gksaxs % 

(0,3) 
 

(1,2) 
 

(2,3) 
 

(0,0) 
 

(1,0) 
 

 

 (1) 0.75, 1.75  (2) 0.75, 1.5  (3) 0.5, 1.75  (4) 0.5, 1.5 

Ans. (1) 

Sol.  

 

(0,3) 
 

(1,2) 
 

(2,3) 
 

(0,0) 
 

(1, 2.5) 
 

(0.5, 1) 
 

(1,0) 
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3 7ˆ ˆi j
4 4

  

 

5. Which graph correctly represents variation between relaxation time () of gas molecules with absolute 

temperature (T) of gas. 

 buesa ls dksulk xzkQ xSl v.kq ds foJkarh dky () vkSj ije rkieku T ds e/; lgh gSA 

 (1) 

 


1

T

 

(2) 

 


T 

  (3) 

 


1/T 

 

(4) 

 


T

 

Ans. (1) 
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Sol.   
1

T
 

 

6. If two capacitors C1 & C2 are connected in parallel then equivalent capacitance is 10F. If both 

capacitance are connected across 1V battery then energy stored by C2 is 4 times of C1. Then the 

equivalent capacitance if they are connected in series is–   

 nks la/kkfj=k ftudh /kkjhrk,sa C1 & C2 gS dkss lekUrj Øe esa tksM+us ij izkIr rqY; /kkfjrk 10F gSA ;fn nksuks la/kkfj=k 

dks 1V dh cSVjh ds lkFk tksM+k tkrk gS rks C2 esa laxzfgr ÅtkZ] C1 esa laxzfgr ÅtkZ dh 4 xquk gSA l/kkfj=kks dks Js.kh 

Øe esa tksM+us ij budh rqY; /kkfjrk D;k gksxhA  

 (1) 1.6F  (2) 16F  (3) 4F   (4) 
1

4
F 

Ans. (1) 

Sol.  

 

 

1V 

C1 

C2 

 
Given fn;k gS C1 + C2 = 10F …(i) 

 2 2
1 2

1 1
4 C V C V

2 2
   
 

 

  4C1 = C2 …(ii) 

 from equation (i) & (ii) leh- (i) rFkk (ii) ls 

 C1 = 2F 

 C2 = 8F 

 If they are in series ;fn budks Js.kh Øe esa tksM+k tk, 

 Ceq. = 1 2

1 2

C C

C C
 = 1.6F   

 

7. A rod of mass 4m and length L is hinged at the mid point. A ball of mass 'm' moving with speed V in the 

plane of rod, strikes at the end at an angle of 45º and sticks to it. The angular velocity of system after 

collision is– 

 4m nzO;eku rFkk L yEckbZ dh NM+ e/; fcUnq ls fuyfEcr gSA 'm' nzO;eku dh xsan NM+ ds ry esa V pky ls xfr 

djrh gqbZ NM+ ds ,d fljs ls 45º dks.k ij VDdjk dj fpid tkrh gSA VDdj ds Ik'pkr fudk; dk dks.kh; osx 

Kkr dhft,s  

 (1) 
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V23
  (2) 

L7

V2
  (3) 

L3

V2
  (4) 

L7

V3
 

Ans. (1) 
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Sol.  
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8. Two photons of energy 4eV and 4.5 eV incident on two metals A and B respectively. Maximum kinetic 

energy for ejected electron is TA for A and TB = TA – 1.5 eV for metal B. Relation between de-Broglie 

wavelength of ejected electron of A and B are B = 2
A
. The work function of metal B is– 

 nks /kkrq A rFkk B fn xbZ gSA vkirhr QksVksuks dh ÅtkZ Øe'k% 4eV rFkk 4.5 eV gSA mRlftZr bysDVªkWu dh vf/kdre 

xfrt ÅtkZ /kkrq A ds fy, TA rFkk /kkrq B ds fy, TB = TA – 1.5 eV gSA /kkrq A rFkk B ls mRlftZr bysDVªkWuksa dh 

Mh&czksxyh rajxnS/;ksaZ esa lEc/k B = 2A gSA /kkrq B ds fy, dk;Z Qyu Kkr djksA  

 (1) 3 eV   (2) 1.5 eV  (3) 4.5 eV  (4) 4 eV 

Ans. (4) 

Sol. Relation between De-Broglie wavelength and K.E. is 

 Mh&czksxyh rajxnS/;Z rFkk xfrt ÅtkZ esa lEca/k  

 
em)KE(2
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 TA = 2 eV 

KEB = 2 – 1.5 = 0.5 eV 

B = 4.5 – 0.5 = 4 eV
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9. There is a potentiometer wire of length 1200 cm and 60 mA current is flowing in it. A battery of emf 5V 

and internal resistance of 20 is balanced on potentiometer wire with balancing length 1000 cm. The 

resistance of potentiometer wire is– 

 ,d foHkoekih rkj ftldh yEckbZ 1200 cm gS rFkk blesa /kkjk 60 mA cg jgh gSA ;fn ,d 5V fo|qr okgd cy dh 

cSVjh ftldk vkUrjhd izfrjks/k 20gS dh foHkoekih rkj ij larqfyr yEckbZ 1000 cm gSA foHkekih dk izfrjks/k Kkr 

djksA  

 (1) 80   (2) 100   (3) 120   (4) 60 
Ans. (2) 

Sol.  

 

 
VP 

5V
20 

1000 cm L = 1200 cm

G
 = 60 mA

 

Potential gradient foHko iru = 
1200

V

1000

5 P  

    VP = 6V 

 and rFkk RP = 
3

P

1060

6V





 = 100

 

10. A telescope has magnification 5 and length of tube 60cm then the focal length of eye piece is– 

 ,d nwjn'khZ dh vko/kZu {kerk 5 rFkk uyhdk dh yEckbZ 60cm gks rks vfHkus=k ysal dh Qksdl nwjh Kkr djksA 

 (1) 10cm  (2) 20cm  (3) 30cm  (4) 40cm 

Ans. (1) 

Sol. m = o

e

f

f
 

 5 = o

e

f

f
 

 fo = 5fe  

 fo + fe = 60  

 6fe = 60 

 fe = 10 

 



 

11. Two spherical bodies of mass m1 & m2 are having radius 1 m & 2 m respectively. The gravitational field 

of the two bodies with their radial distance is shown below. The value of 
2

1

m

m
 is– 

 nks xksykdkj oLrqvksa dk nzO;eku Øe'k% m1 & m2 ,oe~ budh f=kT;k Øe'k% 1 m & 2 m gSA bu oLrqvks ds fy, 

f=kT;h; nwjh ds lkFk xq:Ro {ks=k dh rhozrk dk oØ fp=k esa iznf'kZr gSA 
2

1

m

m
 dk eku Kkr djksA 

3

2

1 2

E

r (m)
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N
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Ans. (1) 

Sol. 
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12. When proton of KE = 1.0 MeV moving in South to North direction enters the magnetic field (from West 

to East direction), it accelerates with a = 1012 m/s2. The magnitude of magnetic field is– 

 tc xfrt ÅtkZ KE = 1.0 MeV dk ,d izksVksu nf{k.k ls mÙkj dh rjQ xfr djrk gqvk ,d pqEcdh; {ks=k (if'pe 

ls iwoZ dh rjQ funsZf'kr), esa izos'k djrk gS rks ;g a = 1012 m/s2 Roj.k ls Rofjr gksrk gSA pqEcdh; {ks=k dk ifjek.k 

Kkr djksA 

 (1) 0.71 mT  (2) 7.1 mT  (3) 71 mT  (4) 710 mT 

Ans. (1) 



 

 
 
 

Sol.  

 

East 
 

North 
 

West 
 

South 
 

B 
 Proton 

 

E = 1 Mev 
 

 

 K.E. = 1.6 × 10–13 = 271
1.6 10

2
  V2 

 V = 72 10  

  Bqv = ma 

 B = 
27 12

19 7

1.6 10 10

1.6 10 2 10





 

  
 

 = 0.71× 10–3 T 

 so 0.71 mT 

 

13. If electric field around a surface is given by in

o

Q
E

A




 where 'A' is the normal area of surface and Qin is 

the charge enclosed by the surface. This relation of gauss's law is valid when 

;fn fdlh i`"B ds pkjksa rjQ fo|qr {ks=k in

o

Q
E

A




 ls fn;k tkrk gS tgkW 'A' i`"B dk yEcor~ {ks=kQy ,oa Qin i`"B 

}kjk ifjc) vkos'k gSA blds fy, xkWml dk fu;e ykxw gksxk] tc 

 (1) Surface is equipotential  

 (2) Magnitude of electric field is constant  

 (3) Magnitude of electric field is constant & the surface is equipotential 

 (4) For all Gaussian surfaces.   

 (1) i`"B lefoHko gks  

 (2) fo|qr {ks=k dk ifjek.k fu;r gks  

 (3) fo|qr {ks=k dk ifjek.k fu;r ,oa i`"B lefoHko gksA 

 (4) lHkh xkmfl;u i`"B ds fy, 

 

Ans. (3) 

Sol. Magnitude of electric field is constant & the surface is equipotential 

 fo|qr {ks=k dk ifjek.k fu;r ,oa i`"B lefoHko gksA 



 

 
 
 

14. Stopping potential depends on planks constant (h), current (), universal gravitational constant (G) and 

speed of light (C) choose the correct option for the dimension of stopping potential (V) 

 fujks/kh foHko Iykad fu;rkad (h), /kkjk (),lkoZf=kd xq:Rokd"kZ.k fu;rkad (G) rFkk izdk'k dh pky (C) ij fuHkZj 

djrk gks rks fujks/kh foHko (V) ds fy, lgh fofe; fodYi dk p;u djksA 

 (1) h–1G1C5   (2) h–1G–1C6   (3) h0G1C6  (4) h0–G–1C5 

Ans. (4) 

Sol. V = K (h)a ()b (G)c (C)d  (V is voltage) 

 we know ge tkurs gS [h] = ML2T–1 

   [] = A 

   [G] = M–1 L3 T–2 

   [C] = L T–1 

   [V] = M L2 T–3 A–1 

 M L2 T–3 A–1 = (M L2 T–1 )a (A)b (M–1L3T–2)c (LT–1)d 

 ML2T–3A–1 = Ma–c L2a+3c+d  T –a–2c–d Ab 

 a – c = 1………………(1) 

 2a + 3c + d = 2………………(2)  

 –a –2c –d = –3 ………………(3) 

 b = –1………………(4) 

on solving gy djus ij 

 c = –1  

 a = 0 

 d = 5, b = –1 

 V = K (h)° ()–1(G)–1(C)5 

 

15. A cylinder of height 1m is floating in water at 0°C with 20 cm height in air. Now temperature of water is 

raised to 4°C, height of cylinder in air becomes 21cm. The ratio of density of water at 4°C to density of 

water at 0°C is– (Consider expansion of cylinder is negligible) 

 ,d 1m Å¡pkbZ dk cSyu 0°C ij ty esa 20 cm Å¡pkbZ gok esa j[krs gq, rSj jgk gSA vc ty dk rkieku 4°C rd 

c<+k fn;k tkrk gS rks gok esa cSyu dh Å¡pkbZ 21cm gks tkrh gS rks ikuh ds ?kuRo dk vuqikr 4°C rFkk 0°C ij 

Kkr dhft,A (cSyu dk izlkj ux.; ekfu,A) 

 

 (1) 1.01   (2) 1.03   (3) 2.01   (4) 1.04 

Ans. (1) 



 

Sol.  

 

 

0°C

20cm

4°C

21cm

 
mg = A(80) C0  g     

 mg = A(79) C4  g 

 
79

80

C0

C4 





  = 1.01  

 

16. Number of the -particle deflected in Rutherford's -scattering experiment varies with the angle of 

deflection. Then the graph between the two is best represented by.  

 jsnjQksMZ ds - izfd.kZu iz;ksx esa fopfyr gkssus okys -d.kks dh la[;k fopyu dks.k ds lkFk cnyrh gS rks bu nksuksa 

ds chp lokZsÙke vkjs[k gksxkA 

 

 (1) 

N



  (2)

 

N



  

(3) 

N



  (4) 

N



 

Ans. (2) 

Sol. 








 


2
sin

1
N

4
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17. If relative permittivity and relative permeability of a medium are 3 and 
3

4
 respectively. The critical angle 

for this medium is. 

 ;fn fdlh ek/;e dh lkisf{kd fo|qr'khyrk o lkisf{kd ikjxE;rk Øe'k% 3 rFkk 
3

4
 gS rks ek/;e ds fy, Økafrd dks.k 

gksxkA 

(1) 45º   (2) 60º   (3) 30º   (4) 15º 

Ans. (3) 

Sol. 



1

V   

 rrn   = 2 

sin c = 
2

1
 

c = 30º  

 

18. The given loop is kept in a uniform magnetic field perpendicular to plane of loop. The field changes from 

1000G to 500G in 5seconds. The average induced emf in loop is– 

 pqEcdh; {ks=k ds yEcor~ fn;k x;k ywi j[kk x;k gS ;fn {ks=k 1000G ls 500G rd 5 lsd.M esa ifjofrZr gksrk gS rks 

vkSlr izsfjr fo-ok-c Kkr djksA 

 16cm

2cm 4cm 

 
 (1) 56 V  (2) 28 V  (3) 30 V   (4) 48 V 

Ans. (1) 

Sol.  = 
d AdB

– –
dt dt


  

 = .(16 × 4 – 4 × 2)
  –4 –41000 – 500

10 10
5

   

 = 56 × 
500

5
 × 10–8 = 56 × 10–6 V   
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19. Choose the correct Boolean expression for the given circuit diagram: 

 fups n'kkZ;s x;s ifjiFk ds fy, cwfy;u O;atd Kkr djksA 

 

B 

A 

5V 

5V

O/P

 

 (1) A . B  (2) A B    (3) A + B  (4) A . B  

Ans. (4) 

Sol. First part of figure shown OR gate and  

 vkjs[k dk izFke Hkkx OR }kj izfnf'kZr djrk gS  

 Second part of figure shown NOT gate 

 rFkk f}fr; Hkkx NOT }kj iznf'kZr djrk gSA 

 so vr%Yp = OR + NOT = NOR gate 

 Y = A B  = A . B   

 

20. A Solid sphere of density Rr0,
R

r
1

2

2

0 









  just floats in a liquid then density of liquid is– (r is 

distance from centre of sphere)  

 ,d Bksl xksyk ftldk ?kuRo Rr0,
R

r
1

2

2

0 









 gS nzo esa fBd rSj jgk gS rks nzo dk ?kuRo Kkr djksA 

;gk—¡ r xksys ds dsUnz ls nwjh gSA 

 (1) 05

2
   (2) 02

5
    (3) 05

3
   (4) 0 s 

Sol. 











2

2

0
R

r
1    0 < r  R 

 mg = B 

    3
L

2 R
3

4
drr4  

  









 3

L
2

2

2

0 R
3

4
drr4

R

r
1  

 









 dr

R

r
r4

2

4
2

R

0

0
3

L

R

0
2

53

0 R
3

4

R5

r

3

r
4 










  

 L05

2
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Numerical Value Type   (la[;kRed izdkj) 

This section contains 5 Numerical value type questions. 

bl [k.M esa 5 la[;kRed izdkj ds iz'u gSaA 

 

21. Two masses each with mass 0.10kg are moving with velocities 3m/s along x axis and 5m/s along y-axis 

respectively. After an elastic collision one of the mass moves with a velocity ĵ4î4  . The energy of 

other mass after collision is 
10

x
 then x is. 

 0.10kg ds nks nzO;eku Øe'k% 3m/s ds osx ls  x fn'kk esa rFkk 5m/s ds osx ls y- fn'kk esa xfr'khy gSA izR;kLFk 

VDdj ds i'pkr~ buesa ls ,d nzO;eku ĵ4î4   osx ls xfr djrk gSA ;fn nqljs nzO;eku dh ÅtkZ  VDdj ds i'pkr~  

10

x
 gS rks x gksxkA 

Ans. 1 

Sol. For elastic collision izR;kLFk VDdj ds fy;s  KEi = KEf 

 2mv
2

1
32m

2

1
9m

2

1
25m

2

1
  

 34 = 32 + v2 

 KE = 21.0
2

1
 = 0.1J = 

10

1
 

 x = 1  

 

22. A plano convex lens of radius of curvature 30 cm and refractive index 1.5 is kept in air. Find its focal 

length (in cm). 

 ,d leryksÙky ysal ftldh oØrk f=kT;k 30 cm rFkk viorZukad 1.5 gS ok;q esa j[kk gS rks bldh Qksdl nwjh  

(cm esa) Kkr djksA   

Ans. 60 cm 

Sol.   









21 R

1

R

1
1

f

1
 

 R1 =  

 R2 = –30 cm 

 













30

11
)15.1(

f

1
 

 
30

5.0

f

1
  

 f = 60 cm 
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23. Position of two particles A and B as a function of time are given by XA = – 3t2 + 8t + c and YB = 10 – 8t3. 

The velocity of B with respect to A at t = 1 is v . Find v. 

 nks d.kksa A rFkk B dh fLFkfr;k¡ le; ds Qyu esa xA = – 3t2 + 8t + c rFkk yB = 10 – 8t3 }kjk fn tkrh gSA ;fn B 

dk osx A ds lkis{k t = 1 ij v  gS rks v Kkr djksA 

Ans. 580 

Sol. XA = – 3t2 + 8t + c 

 î)8t6(vA 


 

 = î2  

 YB = 10 – 8t3 

 ĵt24v 2
B 


 

 |î2ĵ24||vv|v AB 


 

 22 224v   

 v = 580 

 

24. An open organ pipe of length 1m contains a gas whose density is twice the density of atmosphere at 

STP. Find the difference between fundamental and second harmonic frequencies if speed of sound in 

atmosphere is 300 m/s. 

 1m yEckbZ ds [kqys vkWxZu ikbZi esa STP ij okrkoj.k ls nqxus ?kuRo dh xSl Hkjh gqbZ gS rks ewy rFkk f}fr; laukfn 

dk vUrj Kkr dhft, ;fn okrkoj.k esa /ofu dk osx 300 m/s gSA 

Ans. 105.75 Hz 

Sol. 



B

V  

 
2

1

B

2

B

V

V

air

pipe 




  

 Vpipe = 
2

Vair  

 fn = 
2

V)1n( pipe
 

 f1 – f0 = 
2

Vpipe = 
22

300
  = 105.75 Hz (If 41.12  ) 

    = 106.05 Hz (If 414.12  ) 
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25. Four resistors of 15, 12, 4and 10 given in cyclic order to form a wheat stone bridge. What 

resistance (in ) should be connected in parallel across the 10 resistor to balance the wheat stone 

bridge.  

 ,d fOgV LVksu lsrq esa pkj izfrjks/k 15, 12, 4 rFkk 10 pfØ; Øe esa tqMs gq, gSA ml izfrjks/k dk eku Kkr 

dhft, ftls 10 ds lkFk lekUrj Øe esa tksMus ij fOgV LVksu lsrq larqfyr gks tk,A 

Ans. 10 

Sol. 

  

 

1215

410

R

G

 

 
R10

R10


 × 12 = 15 × 4      

 on solving 

 R = 10 

 

 

 

 

 

 


