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PHYSICS 

SECTION - A 

Multiple Choice Questions: This section contains 20 multiple 

choice questions. Each question has 4 choices (1), (2), (3) and 

(4), out of which ONLY ONE is correct. 

Choose the correct answer: 

1. In equilateral prism the path of a ray is shown. 

Determine is  

 

 (1) 1.71 (2) 1.52 

 (3) 1.39 (4) 1.84 

Answer (3) 

Sol. sin60° 1.6 = sin90° 

  3 0.8 =   

   = 1.39 

2. What is the equivalent gate for the circuit. 

  

 (1) AND gate (2) OR gate 

 (3) NAND gate (4) NOR gate 

Answer (4) 

Sol.  = +X Y X Y  

 Final output +X Y  

 It is NOR gate 

3. A soap bubble of radius r = 1mm, completely submerged 

in liquid of density 1 = 2000 kg/m3. At the instant bubble 

is rising upward with constant velocity =
1

2
v cm/s. Find 

coefficient of viscosity (). 

 (1) 22
N-S/m

9
 (2) 24

N-S/m
9

 

 (3) 22
N-S/m

3
 (4) 28

N-S/m
9

 

Answer (4) 

Sol.  =  34
6

3
Lrv r g  

    
  

 = =
 

3 24 2

3 6 9
L Lr g r g

rv v
 

     
−

−

   
 = 



6

2

2 1 10 2000 10 2

9 1 10
 

      =
8

9
 N-s/m2 

4. A small circular loop of radius r is completely in closed 

within a large square loop of length L. Both of the loops are 

concentric and co-planer. (Also L >> r). Find co-efficient of 

mutual induction. 

 

 (1) 
2

0 2 2r
M

L


=  (2) 

2
0

2

L
M

r


=  

 (3) 
2

02 r
M

L


=  (4) 

2
0

2

r
M

L


=  

Answer (1) 

1.6 

 
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Sol. 0 02 41
2· 4

4 2 2

I I
B

L L

   
=   =

 
 

 
2

0( ) 4

2

r I

L

  
 =


 

 So 
2

0 2 2r
M

L


=  

5. Dimensions of G (Universal gravitational constant) in terms 

of h (Plank’s constant), m (mass) and t (time) and L (length) 

will be 

 (1) h–1 L m–2 t (2) h L–1 m2 t 

 (3) h L m–2 t–1 (4) h–1 L–1 m2 t–1 

Answer (3) 

Sol. Planck mass 2 =
hc

m
G

 

 
2 2

hL

m t
= =

hc
G

m
 

6. Position of a particle is given by x = asin(50t + /3). If speed 

and acceleration becomes zero for the first time at time t1 

& t2 respectively. Then t1 & t2 are 

 (1) 
 

,
150 300

 (2) 
 

,
300 75

 

 (3) 
 

,
50 150

 (4) 
 

,
300 150

 

Answer (2) 

Sol. 
 

= + 
 

50 cos 50
3

v a t  
 

=  = =


0
6 10 300

v t  

 
 

= + 
 

250 sin 50
3

a a t  
 

=  = =


2
0

3 50 75
a t  

7. A ball is released from rest as shown in figure. Ball comes 

to rest after moving 10 cm below the surface. Find average 

force applied by the floor material. 

 

 (1) 800 N (2) 1000 N 

 (3) 500 N (4) 1200 N 

Answer (2) 

Sol. 2 10 10 10 2 m/su =   =  

 v2 = u2 + 2as 

 0 = 200 + 2a × 0.1 

 a = –1000 m/s2 

 F ma=  

 = 1 × 1000 

 = 1000 

8. In Bohr’s atomic model. Find ratio of magnetic field 

produced at center by electron in 2nd orbit and 4th orbit. 

 (1) 8 (2) 4 

 (3) 32 (4) 16 

Answer (3) 

Sol. We know  
2

0
( ) 0&n

r n Z
r v v

Z n
= =  

 So  
2

ev
I

r
=


 

 

0 0 0

22 2 2 4

  
 = = =

 

I evev

r r r r  

 Clearly  
2 3

4 5
.

Z Z Z 
     

   
 

 So 

5

(2)

(4)

4
32

2

  
= = 

  
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9.  

 In a given AC circuit if only switch S1 is closed then phase 

difference is 30° while only if only switch S2 is closed 

than phase difference is 60°. Current lags in both cases. 

If XC = 30 W then 3L1 – L2 is 

 (1) 0.3 H 

 (2) 0.5 H 

 (3) 0.2 H 

 (4) 10 H 

Answer (3) 

Sol. 11

3

CL X

R

−
=  

 23 CL X

R

 −
=  

  1

2

1

3
C

C

L X

L X

−
=

−
 

 
− = −1 23 3 C CL X L X

 

 
−  =1 23 2 CL L X

 

 
− = = = =1 2

2 30
3 0.2

300 150 150
C CX X

L L
 

10. A rod of length 3 m and ass 40 kg has same moment of 

inertia as that of solid sphere. Find radius of solid sphere. 

 

 (1) 
5

2
 (2) 30  

 (3) 
3

2
 (4) 5  

Answer (2) 

Sol. 
2

22

3 5

ml
MR=  

  240 9 2
10

3 5
R


=   

  30R =  

11. Find displacement of center of mass after t = 2 sec. 

 

 (1) 
20

9
 

 (2) 
0

9


 

 (3) 
25

9
 

 (4) 
5

9
 

Answer (1) 

Sol. 
2

3 3

−
= =

g g g
a  

 So 
1 2

4
2 3 3

=   =
g g

x  

 So shifting of COM 

 

2 2
2 1

2 203 3

3 9 9

   
−   

   
 = = =

g g

g
y  
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12. In the situation shown a small mass ‘m’ is rotating along 

with the cylinder with angular speed  = 5 rad/s. Radius of 

the cylinder is =
1

2
R m. Find the minimum value of 

friction coefficient between inner surface of cylinder 

and the mass ‘m’ so that it does hot slip. 

 

 (1) 
5

4
 (2) 

5

2
 

 (3) 
2

5
 (4) 

4

5
 

Answer (4) 

Sol. = 2N m R  

 So   2m R mg  

      2m R mg  

    


  = =
 2

10 2 4

5 5 1 5

g

R
 

13. A ball of mass 1 kg and charge 9 nC is in equilibrium 

between two parallel plates. Find potential difference 

between the plates. 

 

 (1) 24 × 103 V (2) 84
10 V

3
  

 (3) 6 × 106 V (4) 12 × 105 V 

Answer (2) 

Sol. qE = mg 

 9
2

9 10 10
12 10

V−

−
  =


 

 84
10

3
V =   

14. A point mars just starts appropriating earth from a large 

distance. Speed of impact of point of mars to planet’s 

surface is ______. [Planet is a times heavier and with 

radius 4 times compared to earth] 

 (1) 25 km/s (2) 10 km/s 

 (3) 17 km/s (4) 5 km/s 

Answer (3) 

Sol. 

21

2
=

GMm
mv

R  

 

2
=

GM
v

R  

 

9
11.2

4
= v

 

15. Find the work done when radius of a soap bubble is 

increased from 2 cm to 6 cm. [Surface tension of soap 0.03 

N/m.]  

 (1) 6 mJ 

 (2) 2.4 mJ 

 (3) 3.6 mJ 

 (4) 2.1 mJ 

Answer (2) 

Sol. ( )=  =  − 2 2
2 1[4 2W V S R R  

      =    –40.03 4 (36 – 4) 10 2  

      = − 43.84 10 2  

      = 2.4 mJ 
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16. Temperature of a gas is increased from 10 k to 20 k 

isochorically. Find heat absorbed by the 5 moles of the gas. 

(Cp = 8 cal/mol k) 

 (1) 340 J (2) 120 J 

 (3) 520 J (4) 1260 J 

Answer (4) 

Sol.  = 5CvT 

 = 50 × 6 × 4.2 

 = 1260 J 

17. A mixture of 13.2 gram of CO2 & O2 gas is maintained at 

pressure = 100 kpa, volume v = 8310 cm3 and temperature 

T = 300 K. Find number of moles of CO2 & O2 respectively 

 (1) 
2 1

,
9 9

 (2) 
1.9 1.1

,
9 9

 

 (3) 
1.6 1.4

,
9 9

 (4) 
1.2 1.8

,
9 9

 

Answer (2) 

Sol. NRT = 100 × 103 × 8.31 × 103 × 10–6 

    
8.31 100 1

8.31 300 3


= =


N  

 Also, N1(44) + N2(32) = 13.2 

 2 1

1

3

 
= − 

 
N N  

 1 1

32
44 32 13.2

3
+ − =N N   

    1

7.6
12

3
=N       1 2

1.9
(CO )

9
=N moles 

 And 2

1 1.9 1.1

3 9 9
= − =N mole 

18.  

19.  

20.  

SECTION - B 

Numerical Value Type Questions: This section contains 5 

Numerical based questions. The answer to each question 

should be rounded-off to the nearest integer. 

21. Two point charges q1 = +8C and q2 = −2μC are placed at 

x = 2 and x = 4 respectively. Consider two spherical 

Gaussian surfaces S₁ and S₂ centered at origin of radius 3 m 

and 5 m respectively. Electric flux through S₁ and S₂ is 1 

and 2 then, 1

2

3


 ________ 

Answer (4) 

Sol. 01

2 0

8 8 4

(8 2) 6 3


= = =

  −
 

22. In a DC circuit a bulb (200 V, 100 W) is connected with 2 

resistances and an ideal voltmeter as shown. Reading of 

voltmeter is V volt then V is 

 

Answer (50) 

Sol. 
2 200 200

400
100


= = =

V
R

P
 

 Req = 200 + 400 || 400 

   VB = V200    VB = Vv  = 50 V 

23. The intensity of sunlight, collected from equiconvex lens of 

R = 60 cm, is observed to be maximum at distance of 30 cm 

from lens, then refractive index of material of lens is 

Answer (2) 

Sol. =  −  =  −
1 2 1 2

( 1) ( 1)
30 60f R

 

      = 2 

24.  

25.  


