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NUMERICAL VALUE & INTEGER ANSWER TYPE QUESTIONS 
 

1. Consider the following two cases: 
 a) A plane mirror is kept midway between a wall and a point source. 
 b) A point source is kept midway between a concave mirror and a wall. 
 The radius of curvature of concave mirror, the radius of circular aperture of the two mirrors 

and the distance between the mirrors and wall are all equal to ‘d’. Find the ratio of radius of 
shadow formed on the wall in case a) and spot formed on the wall in case b) 

 Key: 2 
2. In the figure, an object is placed 25cm from the surface of a convex mirror, and a vertical 

plane mirror is set so that the image formed by the two mirrors lie adjacent to each other in 
the same vertical plane.  The plane mirror is placed at 20cm from the object. The radius of 
curvature of the convex mirror is 15N cm. Find N. 

 
 Key: 5 
3. In the figure shown M1 and M2 are two spherical mirrors of focal length 20cm each.  AB and 

CD are their principal axes respectively. Which are separated by 1cm.  PQ is an object of 
height 2cm and kept at distance 30cm from M1.  The separation between the mirrors is 
50cm.  Consider two successive reflections first on M1 then on M2.  Find the size of the 2nd 
image (in cm) 

 
 Key: 8 
4. A thin rod of length 3f /  is placed also the optic axis of a concave mirror of focal length f 

such that its image which is magnified, just touches the rod. The magnitude of magnification 
of the rod is N/2. Find N. 

 Key: 3 
 
5. In the figure shown find the total magnification after two successive reflections first on 1M & 

then on 2M  

Rectangle

Stamp



 
 Key: 2 
 

 
 

6. A layer of benzene  1.6   of thickness 6 cm floats on water  ' 1.33   of depth 4 
cm in a vessel . When viewed vertically through air, find the apparent distance of the bottom 
of the vessel below the surface of benzene ( to the nearest cm) 

 Key: 7 

7. An object is placed at a distance of 
5 f
4

 from a concave mirror of focal length f. The 

mirror produces a real image______ times the size of the object  
 Key: 4 

8. A large glass slab 
5
3

   
 

 of thickness 8 cm is placed over a point source of light on a 

plane surface. The light from the source emerges out of the top surface of the slab from a 
circular area of radius R cm. What is the value of R? 

 Key: 6 

9. Water (refractive index = 
4
3

) in a tank is 19 cm deep. Oil of refractive index 
7
4

 lying on 

water makes a convex surface of radius of curvature 6 cm and acts as a thin lens. An object S 
is placed 24 cm above the water surface. Its image is formed at x cm above the bottom of the 
tank. Then x = _____ 

7
4

µ=

S

1

3
4µ

 
 Key: 3 

Stamp



10. The focal length of a thin biconvex lens is 20cm. When an object is moved from a 
distance of 25 cm to 50 cm in front of it, the magnification of its image changes 

from m1  to m2 . The ratio 1

2

m
m

 is ______ 

 Key: 6 

11. An object is moving with  speed of 6.25 m/s, is decelerated at a rate given by 2.5 
dv v
dt

, 

where v is instantaneous speed. The time taken by the object to come to rest would be in  
 Key: 2 

12. Given 1 2A  , 2 3A   and 1 2 3A A 
 

, if the value of    1 2 1 22 . 3A A A A 
   

is 4u  then n = 
 Key: 2 

13. A cricket ball hit for six having the bat at angle of 600 to the horizontal with K.E ‘k’. At the 
top KE of ball is k

n
 then n = 

 Key: 4 

14. A body starts from rest with uniform acceleration. Its velocity after 2n seconds is V0 the 
displacement of body in last ‘n’ seconds is 03V n


, value of   = 

 Key: 4 

15. A parachutist jumps freely from an aero plane for 10 sec, and then his parachute opens out. 
Now we descends with net retardation of 2.5m/s2. If he bails out of plane at height of 2495m 
and 210 / ,g m s   his velocity on reaching the ground will be 5x m/s , then x= 

 Key: 1 

 
16. There are two particles A and B, separated by 10m. B has constant velocity of 4m/s , 

perpendicular to line joining AB at t=0. The angle making with line AB at t=0 A should 
move with constant velocity at 2m/s, such that separation between A&B becomes minimum 

after some time is 
n
 , find n. 

 Key: 6 

17. A particle of mass m is projected up from the bottom of an inclined plane with initial 
velocity V0 at angle 450 with an inclined plane of inclination 300 as shown in figure. At the 
same time a small block of same mass m is released along inclined plane from rest at a 
height h, the particle hits the block at some point on the inclined plane. Neglect friction at 
inclined 
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045 030

m

h
0V

 

 The value of height h is 
2

0v
g a

 find a. 

 Key: 3 

18. A body of mass m is connected to a spring of length l and spring constant k. Now, the spring 
is cut into two pieces of lengths in the ratio 2:3 and connected as shown. The equivalent 

spring constant is 25k
x

 find x 

M
 

 Key: 6 

19. A heavy spherical ball is constrained in a frame as shown in figure. The inclined surface is 
smooth. The maximum acceleration with which the frame can move without causing the ball 

to leave the frame is 2
3
n  Find value of n. [Take g=10 m/s2] 

 
 Key:  5 

20. A particle moves along a straight line such that its displacement s at any time t is given by 
3 26 3 4s t t t     meter. Find speed in m/s, when acceleration is zero.  

 Key: 9 

21. A body travelling along a straight line traversed one third of the total distance with a velocity 
4ms-1. The remaining part of the distance was covered with a speed 2ms-1 for half of time 
then remaining part is covered with 6m/s. The mean velocity averaged over the whole time 
of motion is 

 Key:  4 
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22. The acceleration of the 500g block in figure is ,
13
xg find x  

500 g

100g

030

50g



 
 Key: 8 

23. The velocity of the bullet reduces by 1/20th of its initial velocity after passing through a 
plank. The maximum number of planks it can cross is N. Find (N - 5) 

 Key: 5 

24. Two smooth cylindrical bars weighing W N each lie next to each other in contact. A similar 
third bar is placed over the two bars as shown in figure. Neglecting friction, if the minimum 
horizontal force (in N) on each lower bar necessary to keep them in contact is F, find F. 
(Take W = 10 3N ) 

 

 
 Key: 5 

25. A flexible chain of weight 10 N hangs between two fixed points A and B which are at the 
same horizontal level. The inclination of the chain with the horizontal at both the points of 
support is 45°. Find the tension (in N) of the chain at the mid point. 

 
 Key: 5 
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26. Block M slides down on frictionless incline as shown.  if the minimum friction coefficient so 
that m does not slide with respect to M is   then find the value of 4×  

  
370

M
m

 
 
 Key:  3 

27. Two blocks M and ‘m’ are arranged as shown in the diagram. The coefficient of friction 
between the blocks is µ1 = 0.25 and between the ground and M is µ2 = 1/3. If M=8kg then 
find the maximum value of ‘m’ so that the system will remain at rest. 

1µ

2µ

 
 Key: 1 

28. The rear side of a truck is open and a box of 40kg mass is placed 8m away from the open 
end as shown in figure. The coefficient of friction between the box and the surface below it 
is µ=0.1. On a straight road, the truck starts from rest and moves with acceleration 22ms . 
Find the time (in sec) when box falls off the truck. Take 210g ms   

 
 Key: 4 

29.  A uniform chain is placed at rest on a rough surface of base length l and height h on an 
irregular surface as shown. Then, the minimum coefficient of friction between the chain and 

the surface must be equal to hn
l

 
 
 

. Find n = ? 
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h

l  
 Key: 1 

30. A block is lying on the horizontal frictionless surface. One end of a uniform rope is fixed to 
the block which is pulled in the horizontal direction by applying a force F at the other end. If 
the mass of the rope is half the mass of the block, the tension in the middle of the rope will 

be
6

nF . Find the value of n(Neglect sagging of rope under its own 

 Key: 5 

31. A particle moves on a circular path of radius 0.2m with an angular acceleration 0.25 2./rad s

. The particle starts from rest at t = 0. The time at which magnitude of radial acceleration and 

tangential acceleration are same is _________sec.   

 Key: 2 

32. A circular ring of mass 3.14 kg and radius 0.05 m is rotating with a constant angular velocity 
10 rad/s about its vertical axis on a smooth horizontal table. Then  the tension in the ring is 
10/n N, then n is _______ . 

 Key:  4 

33. A long horizontal rod has a bead which can slide along its length and is initially placed at a 
distance L from one end A. the rod is rotated in a horizontal plane about end A, with a 
constant angular acceleration 20.1 /rad s  . The coefficient of friction between rod and bead 
is 0.4  . Neglecting gravity, the time after which the bead starts slipping is ________ sec.   

 Key:  2 

34. A small block slides on a frictionless horizontal table. It is constrained to move inside a ring 
of radius 1m fixed to the table. At t = 0 the block is moving along the circumference inside 
the ring with speed 10 m/s. the coefficient of friction between block and ring is 0.1. the 
speed of the block at t = 1 sec is :___________m/s 

 Key:  5 
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35. A particle moves in the x-y plane with velocity  
 v ai bt j  . At the instant 3


at

b
 the 

magnitude of radial acceleration is .b
n

 find n =? 

 Key:  2 

36. A particle of mass 1kg is moving in x-y plane with a velocity of 6 m/s at angle of 053  with x-
axis. A  force of 15N is applied along x-axis at t = 0 on it. The radius of curvature of the path 
of the particle just after application of force is ___________m. 

 Key:   3 

37. A particle of mass 1 kg is at origin. At t = 0. It is given a velocity of 1m/s at angle of 030  
with y-axis in x-y plane. It is moved under the influence of a force  

  
F V A , where 


A  is 

constant vector of magnitude   units directed along positive x-axis. The x-coordinate of 
particle at t = 2s is: _______m (


V - instantaneous velocity)  

 
 Key:   1 

38. A ball is thrown with a velocity whose horizontal component is 12 ms-1 from a vertical pole 
15m high in such a way that it just clears the wall of height 18.75m. At what time (in sec) 
will it reach the ground? (g=10ms-2)    

 
 Key:   3 

39. For a man walking towards east with a velocity of 5 km/hr rain appears to fall vertically 
down. When the man begins to walk towards west with a velocity of 3 km/hr the rain 
appears to fall at an angle of 060  to the vertical. The magnitude of velocity of the rain when 
the man stops walking is 139

N
. Then N is equal to 

 Key:  3 

40. A particle is projected with velocity 2 gh so that it just clears two walls of equal height ‘h’ 
which are at a distance 2h from each other. The total horizontal range of the projectile is
x 3h . The value of x is  

 Key:   2 

 

Stamp



41. Three small snails are each at a vertex of an equilateral triangle of side 6 meter. The first sets 
out towards the second, the second towards third and thirds towards the first with a uniform 
speed of 5 cm min–1. During their motion each of them always heads towards its respective 
target. How much distance is covered by each snail before they meet (in meter) 

 Key:   4 

42. Two plates A and B kept on horizontal surface. Force F is applied as shown. If minimum 

coefficient of friction between them is 
4
n to keep them in equilibrium. Calculate n. 

 
 

 Key:  3 

43. Block B is placed on a smooth surface. Block A is placed on rough surface of block B with 
coefficient of friction 0.60. The mass of A and B are 2 kg and 4 kg respectively. Find the 
frictional force between A and B (in N) 

 
 
 
 
 
 
 Key:   8 

44. Rain is falling with speed 12 2  m/s at an angle 45  with vertical line. A man in a glider 
going at a speed of v at an angle of 37  with respect to ground, find the speed 5x (in m/s) of 
glider so that rain appears to him falling vertically. Consider motion of glider and rain drops 
in same vertical plane. Find x 

 
 Key:   3 

45. All pulleys are mass less. The string is light and inextensible. The acceleration of centre of 
pulley ‘p’ in  2m / s  is 8x. Find x 

  

        2N 

        20 N 

  A 

B 

Stamp



 
 Key:  5 

46. A dog with mass M has its string attached to one end of a spring which runs without friction 
along horizontal overhead rod. The other end of the spring is fixed to a wall. The spring 
constant is k. The string is massless and inextensible and it maintains a constant angle   
with the overhead rod, even when the dog moves. There is friction with coefficient   
between the dog and the ground. 5x cm is the maximum distance that the dog moving slowly 
can stretch the spring beyond its natural length. Find x 

 Use: M = 30 kg, 37   , k = 400 N/m and 1 3/   

g

k



(friction coeff.)



 
 Key: 4 

47. Figure shows a block placed on a bracket. Bracket is placed on a smooth floor, it is pulled by 
a force F = 6N horizontally. Block is projected with velocity 0v  relative to bracket as shown 
in figure. Find time in second after which it stops relative to bracket. Horizontal surface of 
bracket is smooth while vertical surface is rough (Given: m = 1kg, M = 5kg, 

0 4 0 5v m / s .  ), the motion of bracket is restricted in z-direction. 

  
 Key:  8 
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48. The angle is 5x in degree with the horizontal, at which a shell be fired if at the top of its 
trajectory its path has a radius of curvature equal to twice the maximum height of the 
trajectory. Find x 

 Key:  9 

49. A vessel, whose bottom is flat and perfectly reflecting, is filled with water (index = 4/3) upto 
a height = 40 cm. A point object in air above is moving towards the water surface with a 
constant speed = 4m/s. What is the relative speed of its final image (in m/s), as seen by the 
object itself, at a moment when the object is 30cm above the water surface? 

 Key:  8 

50. A light ray parallel to the x-axis strikes the outer reflecting surface of a sphere at a point (2, 
2, 0). Its centre is at the point (0, 0, -1). The unit vector along the direction of the reflected 
ray is ˆˆ ˆx i y j z k  . Find the value of  9x y z  . 

 
 Key: 3 

51.  The blocks of masses m1 = 1kg and m2 = 2kg are connected by a spring and rest on a 
horizontal surface. The spring is unstretched initially. The spring constant of the spring is k 
= 8 N/m. The coefficient of friction between blocks and horizontal surface is  = 

2
1 . Now 

the left block is imparted a velocity u towards right as shown in figure. Then what is the 
largest value of u such that the block mass m2 never moves. 

u

m2

'k'

 

m1

 
 Key: 5 

52.   The potential energy function for the force between two atoms in a diatomic molecule is 

approximately given by 12 6
a bU(x)= -

x x
, where a and b are constants and x is the distance 

between the atoms. If the dissociation energy of the molecule is

   at infinity at equilibriumD U U  , then D is
2b

na
. Find n=? 

 Key: 4 

53.  Figure shows a smooth track, a part of which is a circle of radius 10cm. A block of mass 
3kg is pushed against a spring of spring constant 100 N/m fixed at the left end and is then 
released. If the initial compression of the spring is 10x cm, find the value of x so that the 
block pushes the track with a force of 30 N when it reaches point P, where the radius of the 
track is horizontal. 

Stamp



.P
k

m

 
 Key: 3 

54.   A block of mass m placed on a smooth  horizontal surface is attached to a spring and is held 
at rest by a force P in equilibrium as shown (at equilibrium compression in spring is l1). 
Suddenly the force P changes its direction opposite to the previous one. If the maximum 
extension of the spring  during the subsequent motion is l2 then find l2/l1=? 

 

 
 Key:  3 

55. One end of a light spring of natural length d and spring constant k=64N/m is fixed on a rigid 
wall and the other is attached to a smooth ring of mass m=1 kg which can slide without 
fraction on a vertical rod fixed at a distance d=3m from the wall. Initially the spring makes 
an angle 370 with the horizontal as shown in fig. When the system is released from rest find 
the speed of the ring when the spring becomes horizontal  (in m/s) 0[sin 37 3 / 5]   

d
v

h

Ring
v=0A

I
370

B

Road

 
 Key:  9 

56. A rod AB is moving on a fixed circle of radius R with constant velocity ‘v’ as shown in 
figure. P is the point of intersection of the rod and the circle. At an instant the rod is at a 

Stamp



distance x = 3
5
R  from centre of the circle. The velocity of the rod is perpendicular to the rod 

and the rod is always parallel to the diameter CD. (V = 4 m/s, R = 1m) 
Find the angular speed of point of intersection P with respect to centre of the circle (in rad/s).
       A 

 
 
 
 
 
 
 
 
 
 Key:   5 

57. Two particles A and B of equal masses m each are connected by a string of length 1m and 
lie on a smooth horizontal plane.Gravity is acting perpendicular to the plane of paper 
inwards. The particle B is given an initial velocity of 5m/s perpendicular to the string as 
shown in the figure. Find the initial radius of curvature of path followed by the particle B (in  
metres). 

5 m/s

1m

A

B

g

 
 Key:   2 

58. A uniform plank leans against a  cylindrical body of radius R as shown in figure, the right 
end B of the plank slides at a constant speed V to the right  where as the cylindrical body 
moves at a constant speed of V0 to the left side . The angular speed w of the rod at this 
instant, will be? distance between centre of cylinder and the end B is  x . take V=15 m/s ,V0= 
5m/s, x = 5 m , R=3 m . 

 

R 

x 

A 

V 
  

B 

V0 

 
 Key:  3 

59. A system of thin lenses is given, refractive indices of all the medium is as shown in figure.  
Radius of curvature of all the medium interfaces are shown in figure. If effective Focal 

Stamp



length of the given system is of the form  0

0

A R
B (Simplest ratio).  The value of 0 0

6
A B

 will be? 

0 0andA B  are integers. 
 

  

2  4  

R  

2 R  
3 R  

3  

5  

3 R  

 
 Key: 5 

60. Two masses 1 2m and m  are connected by a light spring as shown in the figure.  Blocks are 
placed on a rough horizontal surface.  Co-efficient of friction 1 2and  are given for each 
surface.  A constant horizontal force oF  is applied on 2m  as shown in the figure. If the 
minimum value of oF  so that 1m will just move is K , then the value of K/10 will be ? 

1 2 1 210 ; .2Take m m kg       
 

1m  2m  0F  
K  

1  2   
 Key:   3 

61. A 6000 kg rockets is set for vertical firing.  If the exhaust speed is 11000ms , the amount of 
gas that must be ejected per second to supply the thrust needed to overcome the weight of 
the rocket is  210g ms 10 x kg  the value of x  is….  210 /g m s  

 Key:  6 

62. A sphere of mass m is moving with a velocity ˆˆ ˆ3 4 5i j k   hits a smooth wall and rebounds 
with velocity ˆˆ ˆ2 3 2i j k   . Then the coefficient of restitution between the sphere and the wall 
is n/6. Find n=? 

 
 Key: 3 

63. Two particles A and B each of mass m  are attached by a light inextensible string of length 
2l .The whole system  lies on a smooth horizontal table with B initially at a  

 distance l  from A. The particle at end B is projected across the table with speed u  

 perpendicular to AB . Velocity of ball A just after the string is taut is 
4

u x , the value of  

 x  is… 

Stamp



 
 Key:  3 

64.  A particle of mass m  having collided a stationary particle of mass 5M m  deviate by 

 an angle 
2
  where as the particle M  recoiled at angle 030   to the direction of the  

 initial motion of the particle m .The percentage change in kinetic energy of this  
 system after collision is 8 %x , the value of x  is…… 
 Key:   5 

65. A 1 kg ball, moving at 112ms , collides head-on with a 2kg ball moving in the  

 opposite direction at 124ms . If the coefficient of restitution is 2
3

, then the energy  

 lost in the collision is 60 x  joule, the value x  is… 
 Key:   4 

66. A uniform wire bent in the form a semicircle is suspended about a horizontal axis passing 
through one of its ends and normal to its plane so that it can swing in vertical plane. In 

equilibrium the line joining the ends makes an angle 1tan n



    
 

 with vertical. The value of 

n  is  

 
 Key:   2 

67. A uniform disc of mass m and radius R is on a rough horizontal surface (with circular 
surface in contact). Coefficient of static friction between disc and the rough surface is  . 

Stamp



The minimum amount of torque required to cause rotation of the disc about an axis passing 
through its centre and perpendicular to its plane is 

3
n mgR . The value of n  is 

 Key:  2 

68. A boy and a man carry a uniform bar of length L horizontally so that the boy gets 1
3

 rd of the 

weight of the bar. If the boy is at one end of the bar, the distance of the man from the other 
end is L

n
. The value of n  is   

 Key:    4 

69. A uniform hemispherical shell placed on an inclined plane of inclination   is at rest. The 
angle made by the circular face of the shell with horizontal is  1sin sinn  . The value of 
n  is  





 
 Key:   2 

70. A rigid body starting from rest is rotating about a fixed axis with angular acceleration 
bae    (where a  and b are +ve constants) and   is angular displacement. If maximum 

angular velocity attained by the body is na
b

, the value of n  is 

 Key:   2 

71. A uniform cylinder of mass M lies on a fixed plane inclined at an angle   with horizontal. A 
light string is tied to the cylinder at the right most point and a mass M hangs from the string 
as shown. Friction between cylinder and plane is sufficiently large to prevent slipping. If 
cylinder is in equilibrium for 030  , the value of M n m . The value of n  is  

 
 

Stamp



 Key:   1 

72. A stick AB of mass M is tied to one of a light string OA. A horizontal force F Mg is 
applied at end B of the stick and it remains in equilibrium in the position shown. If 

 1tan n  , the value of n  is 

 
 
 Key:   2 

73. A rigid body rotating about a fixed axis with uniform angular retardation completes 3 
rotations before its angular velocity is reduced to half of its initial value. The number of 
rotations made by the body further before it comes to rest is n . The value of n  is  

 Key:   1 

 
74. Two identical balls each of mass M (=1.25 kg) and radius r are kept in contact and are 

connected to two identical unstretched springs each of force constant k(=100 N/m). A third 
ball also of mass M but radius R/2 strikes with the two balls symmetrically with speed 
v0(=1.6m/s) and comes to rest just after comes to rest just after the impact. Find the 
maximum compression in each spring in cm. 

  
 Key:  8 

75. A light ray travelling parallel to the x –axis strikes the outer reflecting surface of a sphere at 
a point (2,2,0)m . Its center is at the point (0,0,-1)m .The unit vector along the direction of 

the reflected ray is 
^ ^ ^

x i y j z k  . Find the value of
2

yz
4x

. 

 Key:   8 

76. Plane surface   of a thin plano convex lens reflects 50% of light, while the curved surface is 
completely transparent, if final image of ‘O’ after refraction through lens coincides with the 

 

vo 

R/2 

M 

k k 

R R 

M M 

Stamp



image formed due  to partial reflection from plane surface. If distance (in m) between ‘O’  
and lens  is x then find x/4 

 
 Key:  3 

77. A clever design of a bottle holder (a plank with a hole) is shown in the figure. Note that the 
holder is not fixed to the support ; it stands freely, but only when the bottle is in. Assume 
that the mass of the bottle is 1kg.The bottle in its rest position is slightly tipped up ( = 
15°).Assuming the mass of the holder to be negligible and l =24 cm, and the angle   =53°. 
Then the distance of COM of the bottle from the hole (x(in cm)) so that the bottle and the 
holder can stand together as shown is 5n. (Take cos 15° = 24/25). Find n = ? 

 
 Key:   3 

78. Two blocks of masses 10 kg and 20 kg are connected by a light spring as shown. A force of  
F =  200 N acts on the 20 kg mass as shown. At a certain instant, the acceleration of 10 kg 
mass is 12 ms–2 towards right. At that instant the 20 kg mass has an acceleration of ____ ms–

2.(Surface is frictionless). 
 

 

 Key:  4 

79. The drawing shows a baggage carousel at an airport.  Your suitcase has not slid all the way 

down the slope and is going around at a constant speed on a circle of radius 625 cm
8

 
  
 

 as the 

carousel turns.  The coefficient of static friction between the suitcase and the carousel is 0.8, 
and the angle  in the drawing is 370.The time (in seconds) required for your suitcase to go 
around once is 2t1.  Find t1.  Assume limiting friction on the suitcase and take 2 g  .  

Stamp



 
 Key:   5 

 
80. A cat runs along a straight line with constant velocity of magnitude v=5 m/s.  A dog chases 

the cat such that the velocity of dog is always directed towards the cat.  The speed of dog is 
‘u’=6m/s and is always constant.  At an instant, both are separated by distance x=10 meters 
and their velocities are mutually perpendicular. Find the magnitude of acceleration of dog in 
m/s2 . At that instant. 

 Key:   3 

81. A particle is moving along a circular arc AB with constant speed as shown  in the figure. 
The magnitude of centripetal force acting on the particle is found to be 

3
N . Then the 

magnitude of average force (in N) acting on the particle during the motion is  

 
 Key:   1 

 
82. In the given figure, both the pulleys and the string are massless and all the surfaces are 

frictionless ( 1 1m kg , 2 2m kg , 3 3m kg ). Tension in the string is 120
x

 newtons. Then x =  

(take g = 10 ms-2)

1m

2m
3m

 
 Key:   7 

 

Stamp



83. A ball strikes a horizontal floor at an angle 45º   with the normal to the floor. The 

coefficient of restitution between the floor and the ball during the collision is 1
2

e  . Fraction 

of kinetic energy of the ball lost in this collision is 
5

n
n 

. Then n = 

 Key: 3 

84. A particle is projected from point A with velocity 118ms  at an angle 45º with horizontal as 
shown. It strikes the plane BC at right angles. Velocity of the particle at the time of collision 

is V such that 
2
V x . Then x = _______. 

A B

C

450 600

18

 
 Key: 3 

85. A 6 kg block is kept over a rough surface with coefficients of friction 0.6S   and 0.4K   
in between their surfaces of contact. A time varying force F = 4t(in newton) is applied on the 
block as shown. Acceleration of the block at t = 5s is ____ 
(g = 10ms-2) 

F=4t6 kg

 
 Key:  0 

86. A cubical block of mass m and edge L slides down a rough inclined plane of inclination 
030  (with horizontal) with a uniform speed. Torque of the normal force acting on the 

block about the centre is mgL
n

 such that n = ______.  

 Key:  4 

87. The mechanism shown in figure is used to raise a wooden box of mass m = 50 kg. A string is 
wrapped around a cylinder that turns on an axle. The cylinder has radius 0.25 m and moment 
of inertia 1 2kg m about the axle. Magnitude of the force F applied tangentially to the 
rotating crank handle is required to raise the box with an acceleration of 2.0 2/m s is 
1500 16a N .Here we can neglect the moment of inertia of the axle and the crank. Then a   

m

0.1m

 

Stamp



 Key:  5 

88. A uniform rod AB of mass 2 kg and length 100l cm  is placed on a sharp support O such that 
40AO a cm  and 60OB b cm  .A spring of force constant k=600 N/m is attached to end B 

as shown in figure. To keep the rod horizontal, its end A is tied with a thread such that the 
spring is elongated by y=1 cm.The reaction of support on the rod immediately after the 
thread is burnt is 5a N. Then a= 

 
ba 

A
o

B

 
 Key:   4 

89. Two wooden disc ,one with radius 2 cm and mass 1 kg and the other with radius 4 cm and 
mass 2 kg, are welded together coaxially and mounted on a frictionless axis through their 
common centre. A light string is wrapped around the edge of the smaller disc, and a 3 kg 
block is suspended from the free end of the string. The acceleration of the block after it is 

released is 22 /
3

a m s  then what is the value of a? Assume that string does not slip on the disc. 
 
 Key:   6 

90. A rod of length l  is pivoted about an end. Find Moment of inertia of the rod about this axis if 
the linear mass density of rod varies as 2ax b   ( x  is distance from axis of rotation)is

5 3

5( )
al bl

p q
 .Then p q   

 Key:   3 

 
 
 
91. A uniform rod is pivoted to a trolley as shown in figure. Let 1  is the angular acceleration of 

rod with respect to trolley when the trolley is moving with uniform velocity oV  and 2  is the 
angular acceleration of the rod with respect to trolley  when the trolley is moving with 

uniform acceleration oa so that  2 1  
 

.Then 2 __?oa
g

  

530

a0

 
 Key:   3 
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92. Consider a thin uniform shell as shown.Let 1 2 3 4, ,I I I and I  are the moments of inertia of the 

object about axes 1 1 1 1, , &AA BB CC DD respectively. 1
1 2 3 4 2

nII I I I    .Then 5 ___n   

A A1

C C1

B

B1

D

D1

 
 

 Key:   6 

 
93. A lamina is made by removing a small disc of diameter 2R from a bigger disc of uniform 

mass density and radius 2R, as shown in the figure. The moment of inertia of this lamina 
about axes passing through O and P is I0 and IP, respectively. Both these axes are 

perpendicular to the plane of the lamina. Find the ratio 
0

PI
I

to the nearest integer. 

 
 Key:  3 

94. A solid hemisphere of radius r and mass M is pulled by means of a string (figure) so that it 
moves with a uniform velocity. If   is the coefficient of friction with the surface, then the 
angle of inclination of the circular face of the hemisphere with the horizontal is given by 

8sin
8n








. Find the n =? 

 
 Key:  3 

95. Consider a horizontal surface moving vertically upward with velocity 2 m/s. A very small 
block of mass 2 kg is moving with velocity ˆ ˆ2i 2j . If coefficient of restitution is 1/2 and 

Stamp



friction coefficient is 1/3 then find horizontal component of velocity  xV of the block (in 
m/s) after collision. 

 

2 m/s x 

y 

 
 Key:  0 

 
 
96. A small ball moves towards right with a speed v . It collides with the fixed walls and bounces 

back and forth on the horizontal frictionless surface. If the average speed during the first 
round trip – i.e. travelling first from A to B and then from  

 B to A - is 2
3

v 
 
 

, find the coefficient of restitution of impact in multiples of 10-1. 

 
 Key:  5 

97. A particle is suspended vertically from a point O by an inextensible massless string of length 
L. A vertical line AB is at a distance of L/8 from O as shown. The object is given a 
horizontal velocity u. At some point, its motion ceases to be circular and eventually the 
object passed through the line AB. At the instant of crossing AB, its velocity is horizontal. 

Then  1 3 3
2

u x gL  , then the value of x is 
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 Key:   4 

98. A particle takes 9s and 4s respectively to reach foot of the building when projected vertically 
upwards and downwards respectively with same speed from top of the building. How much 
time (in s) particle will take to reach foot of the building when it is dropped from top of the 
building. 

 Key:   6 

99. The mass per unit length of a rod varies as 0Mm x
L

   
 

 where 0M  is a constant and x is the 

distance of any point on rod measured from one end. Centre of mass of the rod from the 

given end is at a distance of KL
3

 on the rod. Find the value of K. 

 Key:   2 

 
 
100. A rectangular rigid fixed block has a long horizontal edge. A solid homogeneous cylinder of 

radius R is placed horizontally at rest with its length parallel to the edge such that the axis of 
the cylinder and the horizontal edge are in same vertical plane shown in the figure. There is 
sufficient friction present at the edge, so that a very small displacement causes the cylinder 
to roll off the edge without slipping. Then the ratio of the translational to rotational kinetic 
energies of the cylinder when its center of mass is in horizontal line with the edge is......  

 
 Key:  6 

101. An ideal string is wrapped several times on a solid cylinder of mass 4 kg and radius 1 m. The 
pulleys are ideal and the surface between block and ground is smooth. Cylinder rolls without 
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slipping on the block. If the torque acting on the cylinder is 10x
9

N-m, then find the value of 

x.  
 

R 
F = 40 N 

4 kg 
Solid cylinder 

Block 

Smooth 

8 kg 

 
 Key:   8 

102. A uniform rod of length 2and mass m is suspended from one end by an inextensible 
vertical string and other end lies on smooth ground. The angle made by rod with vertical is 

 1sin 1/ 3  . If 1 2andN N represents the contact force from ground on rod just before and 
just after cutting the string then find the ratio of 1 2/N N . 

 Key:   1 

103. A solid cone of mass (m = 1 kg) is placed on a plank of mass M = 1 kg which is placed on a 
smooth horizontal plane. The coefficient of friction between cone and the plank is 1/4. If a 
horizontal force F is applied on the plank, then find the maximum value of F for which the 
cone is in equilibrium with respect to plank.  

 (Take g = 10 m/s2 and H/r = 20) 
 

m 

M F 
r 

H 

 
 Key:  4 

104. The solid semi-cylinder of mass m and radius R is rolled slowly through an angle  by the 
horizontal force P. If the coefficient of static friction is s , the angle  at which the cylinder 

begins to slip on the horizontal surface as P gradually increased is 1 3sin
3

s

sn





  
   

 .Find 

‘n’. 

 P

 
 Key:  4 

 105. A solid cylinder of mass m = 4 kg and radius R = 10 cm has two ropes wrapped around it, 
one near each end. The cylinder is held horizontally by fixing the two free ends of the cords 
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to the hooks on the ceiling and both the cords are exactly vertical. The cylinder is released to 

fall under gravity. The linear acceleration of the cylinder is n g
n 1

 then n = ?. 

 
 Key:   2 

106. A disc of radius 0.1 m rolls without sliding on a     horizontal surface with a velocity of 6 
m/s. It then ascends a smooth continuous track as shown in figure. The height up to which it 

will ascend is x m
5

. Value of x is? (g =10m/s2) 

6m/s
 

 Key:  9 

 
107. A constant power is supplied to a rotating disc. Angular velocity () of disc varies with 

number of rotations (n) made by the disc as   n1/x. Value of x is 
 Key:  3 

108. A semicircular ring of mass m and radius r is released from rest in the position shown with 
its lower edge resting on a horizontal surface. The minimum coefficient of static friction s 

which is necessary to prevent any initial slipping of the ring is x
10

. Value of x is 

r

 
 Key:  4   

109. A binary star consists of two starts A (mass 2.2Ms) and B (mass 11Ms), where Ms is the mass 
of the sun. They are separated by distance r and are rotating about their centre of mass, 
which is stationary. What is the ratio of the total angular momentum of the binary star to the 
angular momentum of star B about the centre of mass? 

 Key:  6 
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110. A string is connected to block of mass m=1.2 kg placed over rough table surface as shown in 

figure.Calculate minimum vertical force F (in newton) required to move the block .Pulley 
and string are ideal and coefficient of friction between block and table surface is 1/ 2  take 
g=10 m/ 2S  

 

 
 Key:  8 

111. A uniform rod of length 12 metre and mass m is hinged at midpoint and lies horizontally at 
rest .Rod is free to rotate in vertical plane about hinge O.A particle of mass m is released 
from height h as shown in figure. Particle collides with end A and sticks to it .Calculate 
minimum height h (in meter) so that system can complete vertical circular motion. 

 
 Key:  8 

112. In the adjacent figure a light and thin string is wound on a uniform disc of mass m and radius 
r very tightly. The disc is kept at rest in vertical position on a rough horizontal surface and 
string passes over a fixed pulley .A light pan is attached to the free end of the string .The 
maximum mass that can be placed on the pan so that disc will not slip is equal to / 2mk  .Find 
k if Coefficient of friction between the surface and the disc is 0.1 and there is no friction 
between string and pulley 

 
 Key:   3 

113. A 10 kg solid sphere of radius r=0.8 m is rolling without slipping on a horizontal rough 
surface with 8 m/s the force applied by the right half of the sphere on the left half is 30X 
newton .find the value of x. 
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 Key:  5 

114. Two spherical mirrors, one convex and other concave, each of same radius of curvature R 
are arranged coaxially at a distance 2R from each other. A small circle of radius a is drawn 
on the convex mirror near the pole as shown in figure the radii of 3rd  image (taking the first 
reflection at the concave mirror, then the successive reflection at the convex mirror and 

finally successive reflection at concave mirror again) of the circle 
40

a
x

 
  

 , then value of x 

is 

 
 Key:  1 

 
 
115.  Assuming V as the gravitational potential at the centre of earth, the potential at a distance 

half the radius from its centre will be 11V
10 x

. The value of x is 

 Key:  2 

116. Gravitational potential versus distance r graph is represented in fig. The magnitude of 
gravitational field intensity is equal to X (N/Kg). Then find X  

 
 Key:  8 

117. A particle is projected vertically upwards from the surface of the earth (radius Re) with a 
speed equal to one fourth of escape velocity. The maximum height attained by it from the 

surface of the earth is 
5

eR
N

. Then 'N' is 

 Key:  3 
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118. Two uniform solid spheres of equal radii R, but mass M and 4M have a centre to centre 
separation. 6R, as shown in the figure. 

 
 

 The two spheres are held fixed. A projectile of mass ‘m’ is projected with minimum velocity 
from the surface of the sphere of mass M directly towards the centre of the second sphere so 
that it reaches the surface of the second sphere. If the speed with which the projectile reaches 

the surface of the sphere of mass 4M is 3
5

xGM
R

 find x 

 Key:  3 

119. A bullet is fired vertically upwards with velocity v from the surface of a spherical planet. 
When it reaches its maximum height, its acceleration due to the planet’s gravity is 1/4th of 
its value at the surface of the planet. If the escape velocity from the planet is vesc = v N , 
then the value of N is (ignore energy loss due to atmosphere) 

 
 Key:  2 

120. Two particles are projected vertically and horizontally respectively from end points A and B 
of an inclined plane as shown in the figure. length of the incline is   and particle A is 
projected vertically upwards with velocity v0. Both the particles are projected at the same 
time and they collide in mid–air. Velocity with which B is projected is 0v n , Then find ‘n’. 

 
 

30o 
A 

B  

  

v0 

 
 Key:  3 

121.    Three particles A, B, C of equal mass ‘m’ are placed on a smooth horizontal plane. A is 
joined to B and C by light threads AB, AC and the angle BAC is 60°. An impulse “I” is 
applied to A in the direction BA. The angle made by the initial velocity vector of A, with BA 

is 1 3tan
n

  , Find n. 
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60° 

AB

C 

 
 Key:  7 

122. A satellite is seen after every 6 hr over the equator .It is known that it rotates opposite to that 
of earth’s direction. Then the angular velocity of the satellite about the centre of earth will be 

/rad h
n
 .Find the value of n 

 Key:   8 

123. A ball of mass m falls symmetrically on asset of three hemispheres placed in contact with 
each other on smooth horizontal ground from a height h. Mass of each hemisphere is m/2 
and radius of each body is R. 

Top view  

h

side view  
 

 Neglecting any rebounding of hemisphere .If sphere comes to rest after the simultaneous 
collision with three hemispheres then  ratio of  KE of sphere before collision and KE of any 
hemisphere after collision is P then find the value of  P 

 Key:   9 

124. The mass per unit area of  a circular disc (of negligible thickness) varies with distance from 
centre ‘r’ as 0 (1 )r   where 0  is a constant .Its moment of inertia about an axis passing 

through center perpendicular plane is  
4

0 4 .
10

R Y R


 

 
Then Y =_____________ [take the radius of the disc as R] 

 
 Key:   5 

125. A circular tube of uniform cross-section is filled with two liquids of densities 1 and 2  such 
that half of each liquid occupies a quarter of volume of the tube.  If the line joining the free 
surface of the liquids makes an angle  with horizontal, then 1 1 2

2 1 2

ktan
K
  

 
  

, where K1 and K2 

is integer.  Find the numerical value K1 / K2? 
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 Key:  1 

126. A wooden stick of length L, radius R and density  has a small metal piece of mass m (of 
negligible volume) attached to its one end.  The minimum value for the mass m (in terms of 
given parameters) that would make the stick float vertically in equilibrium in a liquid of 

density  is  
 
  

  


2KR L 1 .  Find the value of K.  

 Key:  1 

 
 
127. A cylinder of uniform cross-section is immersed into two liquids as shown in Fig. Equal 

volume of cylinder is submerged in both the liquids and density of cylinder is . The 
magnitude of acceleration of the cylinder at the shown instant is g/K. Where equal volume of 
cylinder in two liquids. Find the value of K. 

 
 Key:  2 

128.  A liquid is kept in a cylindrical vessel which is rotated about its axis. The liquid rises at the 
side. If the radius of the vessel is 0.05m and the speed of rotation is 2 rev/sec. Find the 
difference in the height of the liquid at the centre of the vessel and its sides (in cm). 

 29.86 /g m s   
 Key:  2 

129.  A spherical tank of 1.2 m radius is half filled with oil of relative density 0.8. If the tank is 
given a horizontal acceleration of 10 m/s2, the maximum pressure at any point on the tank is 

2(100 X)100 Pascal. Find the value of X.  210 /g m s
 

 Key:  4 
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130. A vessel contains two immiscible liquids of density 1 = 1000kg/m3 and 2 = 1500 kg/m3.  A 
solid block of volume V = 103m3 and density d = 800 kg/m3 is tied to one end of a string 
and the other is tied to the bottom of the vessel as shown in fig.  The block is immersed with 
2/5th of its volume in the liquid of higher density and 3/5th in the liquid of lower density.  The 
entire system is kept in an elevator which is moving upwards with an acceleration of a = g/2.  
Find the tension (in newtons) in the string.   

 (g = 10 m/s2) 

 
 Key:  0 

131.  A sphere is just immersed in a liquid. Find the ratio of hydrostatic force acting on bottom 
half and top half of the sphere. 

 Key:  5 

132. The vertical limbs of a U shaped tube are filled with a liquid of density  upto a height h 
on each side. The horizontal portion of the U tube having length 2h contains a liquid of 
density 2 . The U tube is moved horizontally with an accelerator g/2 parallel to the 
horizontal arm.  The difference in heights in liquid levels in the two vertical limbs, at steady 

state is 
7

nh  Find n. 

 Key:  8 

133. A planet moves around sun in elliptical orbit with eccentricity 
4
  as shown. 

 
 Find the ratio of time taken by planet to travel ABC to that of CDA 
 Key:   3 

134. A sphere of mass m collides elastically with another stationary sphere of mass m/2 
obliquely. Both the spheres are smooth and there are no external forces acting on them. 
Maximum angle through which sphere of mass m can be deflected, w.r.t. its initial direction 
of motion is 

x
 . Value of x is 

Stamp



 Key:   6 

135. In the arrangement shown the rod is freely pivoted at point O and is in contact with the 
equilateral triangular block which can slides on the horizontal frictionless ground without 
toppling. As the block is given a constant speed v forward, the rod rotates about O. Find 
magnitude of angular velocity of rod in rad/s at the instant when 30   .  

 (friction is absent at O) 

 
 [Take v = 20 m/s, a = 1 m] 
 Key:   5 

136. The 6.0 kg block is at rest while the 2.0 kg block moves at 1.0 m/s towards the 6.0 kg block, 
from an initial distance of 16 cm from it. The coefficient of kinetic friction between the 
blocks and the ground is 0.20. The collision between the blocks is perfectly elastic. The 
separation between the blocks, (in mm), after both the blocks come to rest is 9 K. Find the 
value of K. Take g = 210m / s  

 
 Key:  5 

137. A rod of mass 2M, length L is kept stationary with the help of a chain and ideal string as 
shown in figure. The chain is suspended symmetrically at both ends and mass of chain is 
2M. For equilibrium the tension in string is given as 17 MgT

9


  (Newton). Find the value of 

. 

 
 Key:  2 
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138. A laser beam propagates through a spherically symmetric medium, as shown in the figure. 
The refractive index varies with the distance to the symmetry centre C by the law

0
0

r(r)
r

 
 
 

   , where  0 0 01, r 3cm, r r      . The beam’s trajectory lies in the plane that 

includes C. At distance  1r 8 2 cm  the beam makes an angle 30    with 1r  as shown in 
figure. Find the minimum distance (in cm) the beam reach relative to the symmetry centre C. 



Laser beam

   radial
direction

1r

0r
C

 
 Key:  8 

139. A uniform rod of mass m is hinged (Ignore friction at hinge) as shown and is released from a 
horizontal position. The angular velocity of the rod as it passes the vertical position is given 

by xg
l

.  Find the value of x . 

 
 Key:  3 

140. A bead slides along a frictionless wire lying on a horizontal plane from origin to point P. 
Wire makes an angle of 045  with x-axis as shown in figure.  In addition to any normal forces 
exerted by the wire, the bead is subject to an external force that depends on position 

according to formula 
2 2

0 0
0 0

ˆ ˆx yF F i F j
x y

   
    

   


 

 
 Find the work done by the force F


 (in J) on bead till it reaches at end P of the wire. (Given 

data: 0F  = 1 N, 0x =6m, mass of bead = 2 kg) 
 Key:  4 
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141. A block of mass 2kg is tied to spring of natural length 2m whose other end is fixed at point 
‘O’. Initially, the block is at same level as that of O with spring unstretched. Now block is 
released and its speed is 5 m/s when the spring is in vertical position. If the acceleration of 
the block at this lowest position is 25

/
2

K m s , find the value of K.  

2m

4m

O

5 m/s  
 Key:  7 

142. A uniform rod and a block of equal mass are arranged as shown. Initially the rod is in 
horizontal position. When the system is released from this position, the acceleration of the 
tip of the rod is 3

K
g. Find the value of K. [pulley and string are ideal] 

m

m
frictionless hinge

 
 Key:  8 

143. The figure shows a cubical container fully filled with a homogenous liquid and sealed from 
all sides. This container is moved horizontally with acceleration ‘g’. Find the ratio of force 
of gauge pressure acting on face ADHE to force of gauge pressure acting on face EFGH. 

E

A B

C

F

gH G

D

 
 Key:   3 
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144. Two particles A and B are located at points  0, 10 3  and (0, 0) in x-y plane. They start 

moving simultaneously at time t = 0 with velocities 5AV i


 and 5 3BV j 


 respectively. If 
the time when they are closest to each other is found to be k/2, find k. (All values are in S.I. 
units)  

 Key:   3 

145. A point object is placed at a distance of 20 cm from a thin plano – convex lens of focal 
length 15 cm. When plane surface of the lens is silvered, the image is formed at 3 K cm from 
the lens. Find the value of K. 

 
 Key:  4 

 
146. Equal volumes of two immiscible liquids of densities 2  and 4  are filled in a vessel as 

shown in figure. Two small holes are punched at depths / 2h  and 2h  from the surface of 

lighter liquid. If 1v  and 2v  are the velocities of efflux at these two holes, then 2

1

v
v

 is k. Find 

2k _____   

 

.

.

.
h

h
2

4

1v

2v

 
 Key:  3 

 
147. Water level is maintained in a cylindrical vessel placed on horizontal floor up to a fixed 

height ‘H’. A tiny hole of area ‘A’ is punched in the side wall at a height ‘y’ from the bottom 
of the vessel. The emerging stream strikes the ground at a horizontal distance  y 0  from 
cylinder. To maintain the level in the vessel at ‘H’, the rate (volume /sec) of addition of 

water is A 2gH
n

. Find n 

 Key:   5 

148. Water is used as the manometric liquid in a pitot tube mounted in an aircraft to measure air 
speed. If the maximum difference in height between the liquid columns is 0.1 m, the 
maximum air speed that can be measured is 5z m/s (nearly). Find z. Density of air

31.3 /aird kg m  ;  210 /g m s  
 Key:  8 

Stamp



149. A small hole is made at the bottom of a symmetrical jar as shown in fig. A liquid is filled 
into the jar up to a certain height. The rate of fall of liquid surface is independent of the level 
of liquid in the jar. Then the surface of jar is a surface of revolution of the curve ny k x , the 
value of n is 

 
 Key:  4 

150. A tank has a small hole of area of cross-section A at the bottom. Water from a pipe of inner 
cross-section area 2A is entering the tank with a velocity of 5 m/s. Calculate the height (in 
m) upto which the water will be filled inside the tank at steady state? 

 Key:  5 

 

151. Water is filled in a uniform container of area of cross section A. A hole of cross section area 
a (<< A) is made in the container at a height of 20 m above the base. Water streams out and 
hits a small block placed at some distance from container. With what speed (in ms-1) should 
the block be moved such that water stream always hits the block? (Given a 1

A 20
 ). (Take g = 

10 ms–2) 

a

20
m

A

 
 Key:  1 

 
152. A cone of mass m is tightly fitted inside a thin massless spherical shell of radius  
 R = 6m. The apex angle of the cone is 060  and density 332 /

9
g cm .  The system is kept 

immersed inside water so that the axis of the cone lies in a horizontal plane as shown.  If it is 
released from this position , net torque about centre of mass of the system immediately after 
the release is  310 12x N m  .  Find the value of x. 210 /g m s    

Stamp



 
 Key:  5 

 
 
153. An object whose density 0   falls from a certain height into a liquid whose density is 1 .  

The potential energy U of the object is plotted along the vertical axis and the position of the 
object (its altitude) is plotted along the horizontal axis.  Vertically upward direction is taken 
as positive and origin is taken at the interface of the liquid.  If 1

0 3 3
N





, find the value of 

N 

 
 Key:  2 

154. A uniform vertical rod of length l  m is held at rest in vertical plane.  At t = 0 it is released 
and simultaneously a sharp horizontal impulse is imparted to it at point B so that the 
displacement of centre of mass at t = 1 sec is 5 2 .m  After hit, angular velocity of rod is 10n 
rad/s.  Find n?  210 /g m S  

 
 Key:  3 

155. Two particles A and B each of mass ‘m’ are attached by a light inextensible string of length 
21.  The whole system lies on a smooth horizontal table with B initially at a distance ‘1’ 
from A.  The particle at end B is projected across the table with speed ‘u’ perpendicular to 

AB.  Velocity of ball A just after the string is taut is 3u
x

, then  

Stamp



 x =______ 

 
 Key: 4 

156. Mass 2m is kept on smooth circular track (R = 9 metres) of mass m which is kept on a  
smooth horizontal surface.  The circular track is given  a horizontal velocity 2gR  towards  
left and released.  Find the maximum height reached by 2m in metres 

   
 Key: 3 

157. Two skaters A and B, both of mass 70 kg, are approaching one another over a frictionless 
fixed surface, each with a speed of 1 m/s with respect to the surface. A carries a bowling ball 
of mass of 10kg.  Both skaters can throw the ball at 5 m/s relative to themselves.  To avoid 
collision they start throwing the ball back and forth when they are 10 m apart.  How many 
minimum number of throws are required?  

 Key: 2 

158. Block ‘A’ of mass m is hanging from a vertical spring of constant k and is at rest. The value 
of 1

150
m
k
 SI units.  Block ‘B’ also of mass m strikes the block ‘A’ with velocity ‘v’ and 

sticks to it.  Then find the value of ‘v’ in m/s for which the spring just attains natural length. 
Take 210 /g m S  

                    
 Key: 2 

159. In the adjacent figure, the cross section ABCD of a vertical square column is shown as seen 
from top. One end of a light inextensible and inelastic string of length 4 2 m is attached to 

Stamp



the point A of column and wrapped tightly in a clockwise sense. A small bob S is connected 
to the other end of the string. Keeping the string taut, the bob S is given a horizontal speed 

0 3.5 /V m s at an angle 045 with the side AD near the point A. Calculate the time (to the 
nearest integer) taken by the string to get unwrapped. (up to the instant when string just 
looses contact with AB part) 

0V

 
 KEY: 5 
160. In the figure shown, the rod OA of length 1 m is rotating about the fixed point ‘O’ and the 

rod AB of length 1 m is rotating about A, in a vertical plane. At a certain moment, when OA 
is making an angle 060  with the horizontal, the rod AB is horizontal. At the same moment 
angular speed and angular acceleration of OA and AB are 22 / , 2 3 /OA OArad s rad s   , 

21 / , 3 3 /AB ABrad s rad s   respectively. Calculate the acceleration of point B  2/in m s  at 
that moment. 

 
 KEY: 0 
161. In the adjacent figure, three identical small spheres A, B and C each of mass m are lying at 

rest on a smooth horizontal surface. Spheres A & B, B & C are connected by light and 
inextensible strings. The strings are just taut when angle between AB and BC, 0120ABC  . 
The sphere B is given an impulse J  along x-axis. If the initial speed acquired by the sphere 
A just after giving impulse J  is equal to ,

3
kJ
m

find the value of k . 
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X

Y

 
 KEY: 1 
162. Four blocks A, B, C and D of equal mass are placed on the belt of conveyor at equal 

distances as shown. Mass of each block is 2kg and distance between two blocks (d) is 400 
mm. Assume masses of rollers (which cannot translate) and conveyor belt are negligible. 
Friction is sufficient to prevent the slipping between blocks and belt. Now, a constant force 
of 1000 N is applied on the belt, parallel to the belt as shown. Neglect the radius of roller as 
compare to d. The magnitude of velocity of block B when it leaves the roller at point ‘T’ is 

710 / .m s


Find the value of . 

1000F N 

 
 KEY: 3 
163. You are at a distance R = 1.5 × 106 m from the centre of an unknown planet. You notice that 

if you throw a ball horizontally, it goes completely around the planet hitting you in the back 
90,000 seconds later with exactly the same speed that you originally threw it. If the length of 
semi major axis of trajectory of ball is 2R, what is the mass of the planet? Express in 
scientific notation  10ba kg  and fill 3b

a
  in OMR sheet. 

 KEY: 9 
164. A square plank of mass 1 100m kg  and edge length 2 2L m  is placed. On a smooth surface. 

Two person each of mass 2 3 50m m kg   are at corner of a plank as shown in figure. Two 
person begin walk on the plank along two different paths as shown in figure and reach 
nearest corners. If the magnitude of displacement of plank (in m) in the process is 5  z, find 
z. 
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 KEY: 1 
165. The vernier of a circular scale is divided into 30 divisions, which coincides with 29 main 

scale divisions. If each main scale division is (1/2)º, the least count of the instrument in 
minutes is: 

 KEY: 1 
166. A uniform stick of mass m = 12 kg and length l = 1 m spins around on a frictionless 

horizontal plane, with its CM stationary. A mass M is placed on the plane and the stick 
collides elastically with it, as shown (with the contact point being the end of the stick). What 
should M (in kg) be so that after the collision, the stick has translational motion, but no 
rotational motion? 

 
 KEY: 6 
167. Figure shows a cubical block of side 10 cm and relative density 1.5 suspended by a wire of 

cross sectional area 10-6 m2. The breaking stress of the wire is 7 × 106 N/m2. The block is 
placed in beaker of base area 200 cm2 and initially i.e, at t = 0, the top surface of water and 
the block coincide. There is a pump at the bottom corner which ejects 2 cm3 of water per 
second. If the time at which the wire will break is 20  z seconds, find z. 
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 KEY: 5 
169. A cylindrical wooden float whose base area is 4m2 and height 1 m floats on the water surface 

in vertical position. Density of wood is 500 kg/m3 and that of water 1000 kg/m3. What 
minimum work (in kJ) must be performed to take the float out of the water? 

 KEY: 5 
 
 
170. A spherical ball of radius r and density d is dropped from rest in a viscous, fluid having 

density   and coefficient of viscosity is  . Then the power of gravitational force acting on 

the ball at a time t after it is dropped is 2
9

2 5 2( ) 1
27

t
drx d d g r e
 



 
 

 
. 

 Find x. 
 KEY:8 
  
171. A plate of area 22m is made to move horizontally with a speed of 12ms  by applying a 

horizontal tangential force over the free surface of a liquid .The depth of the liquid is  
 1 m and the lquid in contact with the bed is stationary. Coefficient of viscosity of liquid 

=0.01poise.The tangential force needed to move the plate is  x 310  N find the value of   
 KEY:4 
172. A viscous clutch as shown in figure transmits torque. Radius of each clutch plate is R and 

separation between the plates is a and is completely filled with liquid of coefficient of 
viscosity , If 0i and   are angular velocities of plates connected to input and output 

respectively. The torque transmitted is   4
i o R
xa

   find x? 

 
 KEY:2 
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173. Eight equal drops of water each of radius r=2mm are falling through air with the terminal 

velocity of 16cm/s. The eight drops combine to form a big drop. The terminal velocity of the 
big drop is 16 /N cm s , find N. 

 KEY:4 

174. A small spherical ball falling under gravity in a viscous medium heat the medium due to 
viscous drage force. The rate of heating is proportional to nr . 

 (r=radius of the sphere). Find n. 
 KEY:5 
 
 
175. A planet revolves about the sun in elliptical orbit of semi major axis 122 10 m .  The areal 

velocity of the planet when it is nearest to the sun is 15 24.4 10 /m s . The least distance 
between planet and the sun is 121.8 10 m . Then find the minimum speed of the planet in km/s. 

 KEY:4 
176. A projectile is to be launched so as to pass over a hemispherical mountain. This can be 

accomplished if the projectile is launched at a certain minimum distance D from the centre 
of the mountain. What is minimum required D for r = 2  m? 

D

r

Dc
 

 KEY:2 
177. A light cylindrical vessel is kept on a horizontal surface. Its base area is A. A hole of cross 

sectional area a is made just at its bottom side. The minimum coefficient of friction 
necessary for sliding of the vessel due to the impact force of the emerging liquid is 310x   . 

Find x (a <<A). Given 32 10a
A

 
 

 
KEY:4 

178. A small ball of mass m is connected by an inextensible massless string of length l with 
another ball of mass M = 4m. They are released with zero tension in the string from a height 
h as shown in the figure. The string becomes taut for the first time after the mass M collides 
with the ground (Assume all collisions to be elastic) after a time l

ngh
 where n = 

_________ 

 
 KEY:2 

 m 

M 

h 

l 
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179. Two points 1p  and 2p  are performing SHM along the same line about the same mean 
position. Initially they are at their positive extreme positions. If the time period of each point 
is 12 s and the difference of their amplitudes is 12 cm then find the minimum time after 
which the separation between the points become 6 cm. 

 (Assume points do not collide with each other as they pass through each other) 
 KEY:2 
 
180. A uniform rod of mass m and length L is hinged at one of its end with the ceiling and other 

end of the rod is attached with a thread which is attached with horizontal ceiling at point P. 
If one end of the rod is slightly displaced horizontally and perpendicular to the rod and 

released. If the time period of small oscillation is 2 sin θ2π
x g
 . Find x. 

 
 KEY:3 
181. One end of an ideal spring is fixed to a wall at origin O and axis of spring is parallel to the 

x axis. A block of mass m =1 kg is attached to the free end of the spring and it is 
performing SHM. Equation of position of the block in coordinate system shown in figure is

 10 3sin 10x t  , where ‘t’ is in seconds and x in centimetres. The force constant of spring is 
4n2. Where n =.... 

 
 KEY:5 
182. A uniform plank of mass m, free to move in the horizontal direction only, is placed at the top 

of a solid cylinder of mass 2 m and radius R. The plank is attached to a fixed wall by means 
of a light spring of spring constant k. There is no slipping between the cylinder and the 
plank, and between the cylinder and the ground. Find the time period of small oscillations of 

the system is xm
k

  where x =.... 
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 KEY:7 
183.  In the given diagram the threads, spring and pulleys are mass less, no friction anywhere  

 
 Find the angular frequency of the system (In rad/sec)    
 [given K = 20 Nm–1 and m = 4 kg] 
 KEY:2 
184. Consider a hypothetical field in which force on any particle at position ‘x’ varies according 

to the relation 0
x ˆF F 1 i
4

   
 


 where F is in newton, x is in meter and F0 is a positive 

constant. A particle of mass m is released from rest from x = 12m at t = 0 in this field. If 

0

m2
F

  = 6 second and then find value of  ‘t’ in second when the particle reaches the origin 

first time. 
 KEY:4 

 
185. A column of mercury 10 cm long is contained in the middle of a narrow, horizontal 1 m long 

tube which is closed at both ends. Both the halves of the tube container air at a pressure of 
76 cm of mercury. By what distance in centimeter (approx.) will the column of mercury be 
displaced if the tube is held vertically?  

 KEY:3 
186. A glass tube sealed at one end and containing a quantity of air is immersed in mercury until 

the sealed end is 10 cm from the surface of mercury in the vessel. At 0oC the level of 
mercury in the tube is 5 cm above the level of mercury in the vessel. The length of the tube 
is 15 cm. Temperature of the air in the tube will be raised by 221× x Kelvin as to fill the tube 
completely? The atmospheric pressure is 75 cm of Hg. Neglect the expansion of mercury 
and glass. Value of ‘x’ is 

 KEY:3 
187. Both limbs of a ‘U’ tube are of equal length. One of the limbs is sealed and the tube contains 

a column of 28 cm of air at atmospheric pressure. The air is separated from the atmosphere 
by mercury. Height of air in the sealed limb, will be approximately  

 3 × x centimeter if the other limb is now filled to the top with mercury?  Atmospheric 
pressure is 76 cm of mercury. Value of ‘x’ is  

 KEY:7 
188. The diameter of a gas bubble formed at the bottom of a pond is d = 4.0 m . When the bubble 

rises to the surface its diameter increases to n = 1.1 times. Depth of pond 
 is ‘x’ meter. The nearest integer to ‘x’ is  

m

m



K
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 (The atmospheric pressure is taken 10 m of water column, the gas expansion is assumed to 
be isothermal). 

 KEY:3 
189. Two glass spheres of equal volume are connected by a small horizontal tube containing a 

small amount of mercury. The spheres are sealed at 20oC with exactly 1 litre of air in each 
side. Cross sectional area of tube is 5 × 10–4 m2. The mercury will be displaced by 34 10 x
centimeter if the temperature of one sphere is raised by 0.1oC while the other is maintained 
at 20oC. Value of ‘x’ is (neglect the expansion of glass spheres and tube) 

 KEY:3 
190. Two adiabatic cylinders A and B, fitted with insulated pistons, contain equal amounts of an 

ideal diatomic gas at 300 K. The piston of A is free to move, while that of B is held fixed. 
The same amount of heat is given slowly to the gas in each cylinder. If the rise in 
temperature of the gas in cylinder A is 30K then rise in temperature of the gas in cylinder B 
is 7 × x Kelvin. Value of ‘x’ is  

 KEY:6 
191. The average degrees of freedom per molecule of a gas are 6. The gas performs 25 J of work 

in a process when it is expanded at constant pressure. Amount of heat absorbed by the gas is 
25 × x. Value of ‘x’ is 

 KEY:4 
 
192. The speed of a transverse wave, going on a wire having a length 50cm and mass 5g is 80 

m/s. the area of cross section of the wire is 21.0 mm  and its Young’s  modulus is 11 28 10 /N m

. Find the extension (in 210 mm ) of the wire over its natural length. 
 KEY:4 
193. A uniform rope of mass 0.1kg and length 2.45m hangs from a ceiling. The speed of a 

transverse wave in the rope at a point 0.5m distant from the lower end is 2.45 n  where n = 
 KEY:2 
194. A 4.0 kg block is suspended from the ceiling of an elevator through a string having a linear 

density of 319.2 10   kg/m. The speed (with respect to the string) with which a wave pulse 
can proceed on the string if the elevator accelerates up at the rate of 22.0 /m s  is 12.5n . What 
is the value of n  ? Take 210 /g m s   and mstring << 4 kg. 

 KEY:4 
195. An ant with mass ‘ m ’ is standing peacefully on top of a horizontal, stretched rope. The rope 

has mass per unit length ‘  ’ and is under tension F. Without warning, a student starts a 
sinusoidal transverse wave of wavelength ‘ ’ propagating along the rope. The wave is in 
vertical plane. What minimum wave amplitude (in mm) can make that ant feel weightless 
momentarily? Assume m  is so small that the presence of the ant has no effect on the 
propagation of the wave. [Given: 0.5m  , 0.1 /kg m  , 3.125F N , take 2g  ] 

 KEY:2 
196. Two small pulses are created on the rope at points A & B respectively as shown in the 

diagram. 
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 The rope is rotating on horizontal plane with constant angular velocity about end A where as 

end B is free. &A BS S are the distances covered by pulse A & pulse B respectively in rope 

frame before they cross each other. If A

B

Sk
S

 , find the value of  21k  . 

 KEY:2 
197. As shown in figure, string PQR is stretched by force F = (3 –10 Kt) N, where K is a constant 

and t is time in seconds. At time t = 0, a small pulse is generated at the fixed end P of the 
string. Find the value of K (in N/s) if the value of force becomes zero as the pulse reaches 
point Q. (Given mass per unit length of string is 0.03 kg/m) 

 
 KEY:2 
198. Two small blocks each having a mass of 3.2 kg are connected by wire CD and the system is 

suspended from the ceiling by another vertical wire AB with AB wire connected(fixed) to 
the mid point of wire CD. The linear mass density of the wire AB is 10 g/m and that of CD 
is 80 g/m. If the ratio of speeds of transverse pulse in AB to CD is 4/n find n. 

 KEY:1 
199. The speed of a transverse wave, going on a uniform wire having a length 50 cm and mass 

5.0 g, is 80 m/s. The area of cross-section of the wire is 1.0 mm2 and its Young’s modulus is 
16 × 109 N/m2. Find the extension (in mm) of the wire over its natural length. 

 KEY:2 
200. An ant sitting on a string can pull the string with a maximum force up to three times of its 

own weight. A sine wave of amplitude 2

10A


  in vertical plane is generated in the string. 

Find the least time period of oscillations of string elements so that ant will not fall from the 
string. (Neglect the variation of tension in the string due to weight of the ant 2g 10m /s ). 

 KEY:1 
201. A simple harmonic wave of amplitude 2mm is travelling along positive x-axis. At a given 

instant, displacements for two different particles on the wave are 1 mm and 2 mm  along 
positive Y direction. If wavelength of the wave is 48 mm then find minimum separation 
between mean positions of the particles (in mm).  

 KEY:2 
 
 
202. A block of mass m containing a net positive charge q is placed on a smooth horizontal table 

which terminates in a vertical wall as shown in figure. The distance of the block from the 

A B
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wall is d. A horizontal electric field ‘E’ towards right is switched on. Assuming elastic 

collisions (if any), if the time period of resulting oscillatory motion is ���
��

, find n. 

m

E
q

d

 
 KEY:8 
203. A ball of mass m with a charge q  can rotate in a vertical plane at the end of a string of 

length 3.6l m  in a uniform electrostatic field whose lines of force are directed upwards. If 
horizontal velocity   4k 1ms  must be imparted to the ball in the highest position so  that 
the tension in the string in the lowest  position of  the ball is 15 times than the weight of the 
ball, given  ,E=6��

5�
& g=10m/s2 find the value of ‘k’ . 

 KEY:6 
204. A charged dust particle of radius 75 10 m  is located in a horizontal electric field having an 

intensity of 5 16.28 10 .Vm  The surrounding medium is air with coefficient of viscosity 
5 21.6 10 Nsm     . If this particle moves with a uniform horizontal speed 10.02 ,ms  find  

the number of electrons in dust particle in the form  10k  and give  the value of ‘k’  
 KEY:3 
205. A solid sphere of radius R has a charge Q distributed in its volume with  a charge density 

,akr   where k  and a are constants and r  is the distance from its centre. If the electric 

field at 1
2 8
Rr is  times that at ,r R  Find the value of a . 

 KEY:2 
206. A uniform electric field E is created between two parallel charged plates as shown in figure. 

An electron enters the field symmetrically  between the plates with a speed  u . The  length 
of each plate is .l  If the angle of deviation of the path of the electron as it comes out of the 

field is 6k degrees  for  �2 = √3���
�

.	find k. 

 
 KEY:5 
207. In a region, an electric field of intensity 15 N/C making an angle of 30° with the horizontal 

plane is present. A ball having charge of 2C, mass 3 kg and coefficient of restitution with 
ground 0.5 is projected at an angle of 30° with the horizontal in the direction of electric field 
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with speed 20 m/s, the horizontal distance travelled by ball between the instances of first and 
second collision is 70√ 	  Find the value of x? (g = 10 ms–2) 

30

E


 
 KEY:3 
208. In the figure 1kgA Bm m  . Block A is neutral while 1CBq   . Sizes of A and B are 

negligible. B is released from rest at a distance 1.8 m from A. Initially spring is neither 
compressed nor elongated. Collision between A & B is perfectly inelastic. 

 

 A B

 
 

 The amplitude of oscillation of the combined mass is √53
9

. Find the value of x? 
 KEY:2 
209. A small negative point charge and a small positive point charge each of magnitude q are 

placed at    ,0 ,0a and a respectively. Magnitude of electric field at  ,0r is proportional to 
nr . Find n  2given r a  

 KEY:3 
 
210. A small bob of charge + Q and mass 5kg is suspended from a spring of force constant 

4K 10 N / m  and is held at rest 50 cm above an isolated point charge –Q fixed on the ground. 
The spring is just unstretched initially. When the bob is released, the maximum elongation of 
the spring is 10 cm. Then  Q 25n C,  where n= ____ 

+Q
50 cm

-Q
 

 KEY:4 
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211. 27 drops of mercury of equal radius and possessing equal charge are allowed to combine to 
form a big drop. Find the ratio of potential of the big drop to that of a small drop. 

 KEY:9 
212. There are two charged spheres A and B having uniform charge density  and 

respectively. The intersection region has no charge. The radius of the sphere is R. The 

potential difference between the points ‘O’ and |O is |

2

0
O O

RV V
n



   Points O and O’ are the 

centers of the two spheres. Then find n        

++++++ -- -- -- -- --+++

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

--------
--

--------
--

--------
- -

--------
- -

--------
- -

A B

O |O

 
 KEY:3 
213. A hollow sphere of radius 2R is charged to a potential V, while another solid sphere of 

radius R is charged to V .
2

 The smaller sphere is placed inside the bigger one without 

changing the net charge on each sphere. The potential difference between the spheres now 
would be V

n
, where n=_____ 

 KEY:4 
214. The diagram shows a part of disc of radius R carrying uniformly distributed charge of 

density . Electric potential at the centre O of part of disc is 
04

R
n



. Then find the value of n 

     
O

 
 KEY:4 
215. A positive point charge of mass m is projected towards another positive point charge of 

equal mass at rest in free space. At the instant of minimum separation, the kinetic energy of 
the system becomes 1

n
 times the initial kinetic energy of the first charge.  Find n. 

 KEY:2 
 
216. A moving coil galvanometer of resistance 100  is used as an ammeter using a resistance 

0.1 . The maximum deflection current in the galvanometer is 100 A . The current in the 
circuit, so that the ammeter shows maximum deflection is  n10 0.1 mA , where n is 

 KEY:2 
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217. In the circuit shown in the figure, the current through the 4  resistor is 1
K

 Ampere, where K 

is ___ 

 
 KEY:4 
218. For what value of R in ohms in the circuit as shown current passing through 4 resistance will 

be zero? 
 

R 

10V 4V 

6V 

2 4 

 
 KEY:1 
219. In the circuit shown in the figure, the reading of the voltmeter V2 is -----(V). 
 (Assume 1V  and 2V  are ideal) 

 V8
50

3020

1V

2V
1510

 
 KEY:0 
220. A voltmeter consists of a 25  coil connected in series with a 575  resistor. The coil takes 

10 mA for full scale deflection. What maximum potential difference (V) can be measured on 
this voltmeter? 

 KEY:6 
 
 
221. A parallel plate capacitor is to be designed which is to be connected across 1 KV potential 

difference.  The dielectric material which is to be filled between the plates has dielectric 
constant K = 6  and dielectric strength 107 V/m.  For safety the electric field is never to 
exceed 10% of the dielectric strength.  With such specifications, if we want a capacitor of 
capacitance 50 pF, the minimum area (in mm2) of plates required for safe working is ‘p’ find 

p/75? 9
0

1 10
36

use in MKS


   
   

 KEY:4 
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222. Four metallic plates each with a surface area of one side A are placed at a distance d from 
each other.  The plates are connected as shown in the circuit diagram.  Then the capacitance 
of the system between a and b is 0n A

d
 find n? 

 
 KEY:2 
223. A circuit consists of a permanent source of e.m.f.  , a resistor R and a capacitor C connected 

series. Internal series of source is negligibly small. At t=0, the capacitance of capacitor was 

abruptly decreased by a factor  . Current in circuit as functions of time is   .
t

RC
x

e
R

    find 

x? 

i
C

R  
 KEY:1 
224. An air filled capacitor of capacitance C is completely filled with a dielectric material of 

dielectric constant k and then capacitor is connected to an ideal battery of emf V in series 
with a resistor of resistance R. After steady state is reached the dielectric material inside the 
capacitor is suddenly removed. After this instant, the total heat produced in the resister is 

 21 1 bCV k
a

 . Where a + b = __________ 

 KEY:4 
225. A parallel plate capacitor is charged by a DC supply of 500V. Plate separation is 1 mm. If 

capacitor is lowered into water with water filling in the gap between the plates, then charge 
in pressure at any point between the plates is  13 2

0 10 /k N m  . Find the value of K, given 

  81r for water  . 
 KEY:1 
 
226. In the given circuit all the capacitors are uncharged.  Now if key k is closed at 0t  .  The 

ratio of maximum and minimum currents in the battery is 
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 KEY:2 
227.  Figure shown a part of complete circuit. The current in various branches in steady state are 

shown in figure. The energy stored in capacitor is 410x J  then find x . 
 (The current through the 2 resistance is 1A) 

 
 KEY:8 
228.  For the given circuit in the steady state condition charge on the capacitor is 0 16q C If now 

the battery is removed and the nodes A and C are shorted. The time during which charge on 
the capacitor becomes 4 C  is  X s  and emf of battery was Y (volt) Write value of 

96 2
XY
ln

is   

 
 KEY:8 
229.  A capacitor C = 100 F is connected to three resistor each of resistance 1 k and a battery 

of emf 9V. The switch S has been closed for long time so as to charge the capacitor. When 
switch S is opened, the capacitor discharges with time constant 10x ms. Find x. 

 
 KEY:5 
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230.  In the given figure as a part of complete circuit. At time t = 0, charge given on the capacitor 
is 3 C  coulombs. Find the current (in ampere) through resistor  

 R=3 , at t = 0.  

 
 KEY:4 
231.  A meter bridge is set up as shown to determine an unknown resistance, ‘X’ using a standard 

10ohm resistor. The galvanometer shows null point when tapping –key is at 52cm mark. The 
end corrections are 1cm and 2cm respectively for the ends A and B. The determined value of 
‘X’ is k(10 )

10
  ohms. Find k.    

 
 KEY:6 
232.  Resistance of a given wire is obtained by measuring the current flowing in it and the voltage 

difference applied across it. If the percentage errors in the measurement of the current and 
the voltage difference are 3 % each, then find the maximum percentage error in the 
measured value of resistance of the wire. 

 KEY:6 
233.  The current in the primary circuit of a potentiometer is 0.2 A. The specific resistance and 

cross-section of the potentiometer wire are 74 10  ohm metre and 7 28 10 m  respectively. 

The potential gradient of the wire is k
10

 V/m, where k is an integer.Find k 

 KEY:1 
234. A conducting wire bent in the form of a parabola represented by the equation,  2 2y x  

carries a current 2i A  as shown in figure. The wire is placed in a uniform magnetic field 
4 .B k T 


The magnetic force on the wire in the figure is   8 .x i newton   Then the value 

of ' 'x is 

20V

C=1F

20V

2V
P R

+
–
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 y m
A

2
 x m

B  
 KEY:4 
235. A metal ring of radius 0.5r m  with its plane normal to a uniform magnetic field of 

induction 0.2T carries current 100 A. The tension (in newton) developed in the ring due to 
magnetic field is 5 .N  Where ' 'N  value is 

 KEY:2 
236. A semi circular current loop is placed in an uniform magnetic field of 1 tesla as shown in 

figure. If the radius of loop is 1m, then the magnetic force acts on the loop is 8 .N newton  
Where ' 'N  value is 

x x x x
xxx

x

xxx
xx

xx
x x

P
2A

R

2A

x

B


 
 KEY:1 
237. A straight wire of length 30cm and mass 60mg lies in a direction 030  east of north. The 

earth’s magnetic field at this site is horizontal and has a magnitude of 0.8G. The current 
must be passed through the wire so that it may float in air is 10N ampere   210 /g m s . 
Here the value of ' 'N  is 

 KEY:5 
238. A loop carrying current I lies in the x-y plane as shown in figure. The unit vector k̂ is 

coming out of the plane of the paper. The magnetic moment of the current loop is 

2 ˆ1 a Ik
n
   

  where n is  

 KEY:2 
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239. An electron accelerated through a potential difference V passes through a uniform transverse 
magnetic field and experiences a force F. If the accelerating potential is increased to 2V, the 

electron in the same magnetic field will experience a force 
1

2n F  where n  is  
 KEY:2 
240. An electron of mass 300.90 10  kg under the action of a magnetic field moves in a circle of 

2.0 cm radius at a speed of 6 13.0 10 ms . If a proton of mass 271.8 10 kg  was to move in a 
circle of the same radius in the same magnetic field, then its speed will be 1.5 10 /n m s  
where n  is 

 KEY:3 
 
241. A glass rod of length 6m is rotating w.r.t an axis perpendicular to the rod and passing 

through a point on the rod at a distance 1.5 m from one end of the rod with 1000 rads-1 in a 
uniform magnetic field of 1mT and parallel to the axis of rotation. Potential difference 
across the ends of the rod in volt is 

 KEY:0 
242. A uniform semicircular wire rotates with a constant angular velocity in a uniform magnetic 

field perpendicular to its plane. Axis of rotation is parallel to the field. If potential difference 
between P and Q is VPQ = 18 mV when the axis of rotation is at the end P, then value of VPQ 
in mV if the axis of rotation is at R is 

                                                   

60O 

QOP

R

 
 KEY:9 
243. A current of 20A flowing in long straight wire situated near a rectangular loop as shown in 

the figure is switched off. If current in the straight conductor falls to zero then the net flow 
of charge (in coulomb) in the rectangular loop is  8k 10 n 2l  (resistance of loop is 20) 
where k is 

20cm

15cm

5cm  
 KEY:8 
244.  A conducting rod of mass ‘m’ can slide freely along two parallel conducting rails as shown 

in figure. The total system is placed in a horizontal plane and a vertical downward field B 
exists in the region (at time t = 0, velocity of connected rod is zero) 
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l
B

V=0E

R

X X X
X X X
X X X
X X X

X X X
X X X

X X X
X X X
X X X
X X X
X X X

X X X
X X X

X X
X X
X X
X X
X X
X X
X X  

 The velocity of rod as a function of time is given by (where 
2 2B lK

mR
 )  7 /1 Kt nE e

Bl
 where n 

is____. 
 KEY:7 
245.  In the figure shown, a long U-shaped wire of width ‘l’ placed in a  perpendicular uniform 

magnetic field of induction B. A wire PQ of length ‘l’ is slid on the U-shaped wire with a 
constant velocity ‘v’ towards right. The resistance of all the wires is ‘r’ per unit length. At t 
= 0, the sliding wire is close to the left edge of the U-shaped wire.  

 
 The current in the circuit as a function of time is    
 

 
4B v

Nr vt
l

l 
, where N is, 

 KEY:8
 246. In a cylindrical region having radius R, magnetic field varies with time as B a bt  , where a 

and b are positive constant. OPQ is a triangular loop made of wire having resistance per unit 

length ‘  ’. The current induced in the loop is found to be  
 

bR 3 1

3 n 3

 


. Find the value of ‘n’. 

 
 KEY:4 
247. When magnetic flux through a coil is changed, the variation of induced current in the coil 

with time is as shown in figure with current falling from 4A to zero ampere in 01. sec. If 
resistance of the coil is 10 , then find the total change in the flux linked with the coil. 
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 KEY:2 
248. The magnetic flux density B is changing at a constant rate of dB

dt
. A given mass ‘m’ of 

copper, drawn into a wire of radius ‘a ’ and formed into a circular loop of radius ‘r’ is placed 
with its plane perpendicular to the field B. If the resistivity of copper is ‘’ and density is  

‘d’ then the induced current in the loop is m dB
x d dt

.  Find the value of ‘x’. 

 KEY:4 
249. Two conducting rings P and Q of radii r and 2r respectively, rotate uniformly in opposite 

directions with Centre of mass Velocities 2vand v respectively on a conducting surface S. 
There is a uniform magnetic field of magnitude B perpendicular to the plane of the rings. 
The potential difference between the highest points of the two rings is: x Bvr find the value 
of x ? 

 
 KEY:8 
250. Figure shows a square loop having 100 turns, an area of 3 22.5 10 m  and a resistance of 100  

The magnetic field has a magnitude 0.40 .B T  The work done by external agent in pulling 
the loop out of the field, slowly and uniformly in 1.0 s is 410n J . Find the value of n 

 
 KEY:1 
 
 
251. A coil of area 20.2m  and having 20 turns rotates about its vertical diameter with an angular 

speed of 50 rad/sec. in a uniform horizontal magnetic field of strength 0.003  Weber/ 2m . 

The maximum e.m.f induced in the coil = .
10
x volt then x= 

    

    

    
    

v
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 KEY:6 
252. A vertical ring of radius r and resistance R falls vertically. It is in contact with two vertical 

rails which are joined at the top. The rails are without friction and resistance. There is a 
horizontal uniform magnetic field of magnitude B perpendicular to the plane of the ring and 
the rails. When the speed of the ring is , the current in the section PQ is nBr

R
 . Find n 

 
 KEY:8 
253. If x, y are the reading of voltmeter and ammeter in SI units respectively then 
 x y     

 
 KEY:2 
254. In an alternating circuit connected to an e.m.f. of 100 volt and frequency 50 hertz, a 

resistance of 10 ohms and an inductance of 1/ 10 henry are connected in series. The 
average power dissipated in the circuit=100x watt then x=  

 KEY:5 
255. A step up transformer operates from 20 volt a.c.. supply and delivers energy at 250 volt. If 

the transformer is 90% efficient and the output terminals are connected to a  

 250 V, 100W lamp, if the current in primary windings is 50
x

amp then x= 

 KEY:9 
 

256. The wavelength of K  line of silver  47Z  is 107 10
10 100
x m   

 
.then x= 

 (Screening constant b =1)   
 KEY:5 
257. In Davisson and Germer experiment, the intensity of scattered beam of electrons is 

maximum for diffraction angle 500 at 54V potential difference with nickel crystal. Then de-
Broglie wavelength of electron is (approximately) 0.8N. Then N is? 

 KEY:2 

Stamp



258. The p.d between the cathode and the target in a Coolidge tube is changed from 20 KV to 30 
KV. If the percentage change in the minimum wavelength of the emitted X-rays is
 10 3.3 %x  , then x=  

 KEY:3 
259. An electron is moving on a circular path around a stationary neutron under gravitational 

interaction. Masses of the neutron and electron are M and m respectively. If Bohr’s quantum 
condition holds here the minimum permissible De Broglie wavelength associated with the 

electron will be 
2

b c
h

a GM m  
, where a, b and c are integers. Find the value of a+b+c? 

 KEY:5 

260. The wavelength of K  line emitted by hydrogen like atom is 
0

0.32 A .let 
0

10 100
x y A  

 
is the 

wavelength of K  line emitted by the same element, where x,y are integers between 0 9

,then y x   
 KEY:5 
261.   The electric current in an X-ray tube(from the target to the filament)operating at 40KV is 

10mA.Assume that on an average, 1% of the total kinetic energy of the electrons hitting the 
target are converted into X-rays.What is the total power emitted as X-rays in watt? 

 KEY:4 
262. The K  X-ray emission line of tungsten occurs at 

0
0.21A  .If the energy difference between 

K and L level in this atom is approximately 10x KeV, then x=  
 KEY:6 
263. A free atom of iron emits K  X-rays of energy 6.4 KeV. The recoil kinetic energy of the 

atom 410n eV  , then n= 
 KEY:4 
 
264. A radioactive sample decays through two different decay processes  decay and  
    decay.  Half-life time for  decay is 3h and half-life time for    decay is 6 h. What 

will be the ratio of number of initial radioactive nuclei to the number of radioactive nuclei 
present after 6 h? 

 KEY:8 
265. Consider a nuclear fusion reaction A B C  . Nucleus A is moving with 5KE MeV  and 

collides with nucleus B moving with 3KE MeV  and forms nucleus C in excited state.  Find 
the KE (in MeV) of C nucleus just after its formation given that its excitation energy is 
9.23MeV.  Take masses of nuclei of A, B and C as 25.001, 10.010, 35.000 amu respectively. 

 [Take: 1 amu= 930 MeV] 
 KEY:9 
266. Nuclei A and B convert into a stable nucleus C.  Nucleus A is converted into C by emitting 

two    particles and three    particles.  Nucleus B is converted into C by emitting one    
particle and five    particles.  At time 0t  , nuclei of A are 04N  and nuclei of B are 0N .  
Initially, number of nuclei of C are zero. Half-life of A (into conversion of C) is 1 min and 
that of B is 2 min.  Find the time (in minutes) at which rate of disintegration of A and B are 
equal. 
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 KEY:6 
267. In a nuclear reactor an element X decays to a radio active element Y at a constant rate 1510  

nuclei per sec. Each decay releases 100 MeV energy.  Half life of Y equals T and decays to a 
stable product Z. Each decay of Y release50 MeV.  All energy released inside the reactor is 
used to produce electricity at an efficiency of 25%.  Calculate the electrical power in kW 
generated in the reactor in steady state. 

 KEY:6 
268. A radioactive sample decays with an average life of 20 milli second. A capacitor of 

capacitance 100 F  is charged to some potential and then the plates are connected through a 
resistance R.  The value of R so that the ratio of the charge on the capacitor to the activity of 
the radioactive sample remains constant in time is 2 10x   where x is_________ 

 KEY:2 
269.  In a sample of rock, the ratio of number of 206 Pb  to 238U  nuclei is found to be 0.5. The age of 

the rock is   9

3ln
218 / 10

ln 2
n

 
 
   year (Assume that all the Pb nuclides in the rock was produced 

due to the decay of Uranium nuclides and  238 9
1/2 4.5 10T U    year). Find the value of n? 

 KEY:4 

270. 
2 1/3

4

x y zP
w

  percentage errors in the measurements of x, y, z & w are 2%, 3%, 1% and 2% 

respectively. Percentage error in the calculation of P is 2n%, then n=___ 
 KEY: 7 
271. In an experiment, the angles are required to measure using an instrument. 29 divisions of the 

main scale coincide with 30 divisions of the vernier scale. If the smallest division of main 
scale is half a degree, then the least count of the instrument is 1º

10n
. Find the value of n. 

 KEY: 6 
272. The percentage error of a physical quantity m given by the relation tanm    is minimum 

when  15 ºn . Then n = ___ 
 KEY: 3 
273. A student performs an experiment to determine the Young’s modulus of a wire, exactly 2m 

long, by Searle’s method. In a particular reading, the student measures the extension in the 
length of the wire to be 0.8mm with an uncertainty of 0.05mm at a load of exactly 1.0kg. 
The student also measures the diameter of the wire to be 0.4mm with an uncertainty of 
0.01mm. Take 29.8 /g m s (exact). The Young’s modulus obtained from the reading is
  11 20.2 10 /n N m . Then n=____ 

 KEY: 2 
274. The number of significant figures for the number 23.023 is 
 KEY: 5 
 
275. A steel wire is heated to 1700 C and held between two rigid supports which are 20 cm apart. 

The wire is allowed to cool to a temperature of 29.60C. If the frequency of the note produced 
when the wire is plucked at the middle is 100k, then find the value of k. (The density of steel 
is 3 37.8 10 /kg m  and for steel 616 10 / K    and Y for steel 1020 10 Pa  ) 
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 KEY: 6 
276. Two moles of a monatomic ideal gas is taken through a cyclic process as shown. 

  
Process CA follows PT = constant. If cycle efficiency is 12ln 2 x

12ln 2 15



, then the value of  x is 

____ 
KEY: 6 

277. An equi-molar mixture of a mono atomic and diatomic gas is subjected to continuous 
expansion such that 1 1dQ dU dW

3 2
  . The equation of the process in terms of the variable P 

& V is 11/xPV  = constant. Then the value of x is ____________. 
 KEY: 8 
278. A uniform rod of length l, cross sectional area  A A l  density , Young’s modulus Y, 

Coefficient of linear expansion   lying on a smooth horizontal floor is heated uniformly 
through a temperature rise T . The elastic strain energy stored in the rod is  2n YAl T

4
 . 

The value of n is __________ 
 KEY:  0 
279. Assuming ideal gas theory, the rms speed of oxygen molecule at temperature T is v. If the 

temperature is doubled and oxygen gas dissociates into atomic oxygen, the rms speed of the 
atomic oxygen is nv where n = ________________ 

 KEY: 2 
280. The graph shows the spectral intensity (I) versus wave length    of emission spectrum of a 

black body at two different temperatures. The temperature of body corresponding to curve B 
is 27 C . The temperature of body corresponding to curve A is n 100K . Where n = …….. 
(Given that the ratio of area under two curves of graphs is 16: 1) 

  
 KEY: 6 
281. Two identical calorimeters A and B contain equal quantity of water at 20 C . A 5 gm piece of 

metal X of specific heat 0.2cal / gC  is dropped into A and a 5 gm piece of metal Y into B. 
The equilibrium temperature in A is 22 C  and in B is 23 C . The initial temperature of both 
the metals is 40 C . The specific heat of metal Y in cal / gC  is 9K

85
 where K = ___________ 

 KEY: 3 
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282. Three steel rods of equal length form an equilaterial triangle ABC. Taking midpoint of BC 
as origin, the increase in y-coordinate of centre of mass per unit change in temperature is 
(Assuming the length of each rod is 2m and 6

s 4 3 10 / C    ) 6n 10 m . Then n = _______ 

  
KEY: 4 

283. The relative density of a ball can be found by hanging the ball from a spring balance and 
noting the reading. The balance reads 4.00 0.02 N  in air and 1.00 0.02 N  in water. The 

maximum percentage error in measurement of relative density is P
6

.Fill the value of ‘P’ 

(approximate) in OMR sheet. 
KEY: 5 

284. Ice with mass 1 600M g  and at temperature 0
1 10t C   is placed into a copper vessel heated 

to 0
2 350t C .  As a result, the vessel now contains 2 550M g  of ice mixed with water.  The 

specific heat of copper = 00.1 /cal g C  and specific heat of ice = 00.5 /cal g C .  Latent heat of ice 
= 80 cal/g. The mass of vessel is 100M g .  The value of M is 
KEY: 2 

285. A conducting tube is passing through a bath. A liquid at temperature 90 C  and specific heat 
“s” is entering at one end of tube. Rate of flow of liquid is 1kg/s and exit temperature is 050 C
. In bath another liquid having specific heat 2s and inlet temperature 020 C is entering at a 
rate of 2kg/s. If the exit temperature of liquid coming out of the bath is 10x (in C ). Find x 
(Assume steady state condition) 

 
KEY: 3 

286. A certain amount of mono atomic gas undergoes a process for whichU V  , where U is 

internal energy and V is volume of gas. It is found that the ratio U
Q




 for the process is 1
3

. 

What is the value of  . 
KEY: 3 

287. Suppose 0.5 mole of an ideal gas undergoes an isothermal expansion as energy is added to it 
in the form of heat Q. Graph shows the final volume fV  versus Q. The temperature of the gas 
is 120 A  Kelvins. Find the value of A. 

 (Use 25ln 9 2 and R J / mol K
3

   ) 
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KEY: 3 

288. In Searle’s experiment, the diameter of the wire as measured by a screw gauge of least count 
0.01 cm is 0.050 cm. The length, measured by a scale of least count 0.1 cm, is 110.0 cm. 
When a weight of 50N is suspended from the wire, the extension is measured to be 0.125 cm 
by a micrometer of least count 0.01 cm. The maximum fractional error in the measurement 
of Young’s modulus of material of the wire from this data is x/10 (approximately). Then the 
value of ‘x’ is 

 KEY: 5 
289. We start two pendulum-clocks at the same time. Of the two only one is accurate, and if 

released together, only at its 100th swing the two clocks swing together again. By what 
percentage do we have to change the length of the inaccurate pendulum to make it accurate? 

 KEY: 2 
290. If energy ‘E’, velocity ‘v’ and time ‘T’ are taken as the fundamental units, then dimensional 

formula for surface tension is   
x y zE v T . Find ? x y z KEY: 1 

291. Two long wires are placed on a smooth horizontal table. Wires have equal but opposite 
charges. Magnitude of linear charge density of each wire is .  For unit length of wires, the 

work required to increase the separation between the wires from a to 2a is 
2

0

ln .y
x



 Find

 2 x y .  
 KEY: 8 
292. A positive charged sphere of mass 5m kg  is attached by a spring of force constant 

4 110K Nm . The sphere is tied with a thread so that spring is in its natural length. Another 
identical, negatively charged sphere is fixed with floor, vertically below the positively 
charged sphere as shown is figure. If initial separation between spheres is 0 50r cm  and 
magnitude of charge on each sphere is 100 .q C  The maximum elongation of spring when 
the thread is burnt is 5 .P cm  Find P  210g ms  

 
 KEY: 2 
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293. If the law of gravitation be such that the force of attraction between two particles vary 

inversely as the 5
2

th
 
 
 

power of their separation, then the slope of a graph drawn between 

orbital velocity( 0V  ) and radial distance of satellite from earth center (r) by taking log 0V  on 

Y-axis and log r on X- axis is a
b

 . Find a+b (where a&b are +ve numbers). 

        KEY: 7 
294. A uniform solid sphere of mass M and radius R is formed due to gravitational compression. 

Treating earth to be a sphere, the pressure at its centre is (approx) 10 28.5 10 . .q Nm Find q   
 [mass of earth = 5.98 x 2410 ,kg  radius of earth is 66.4 10 ]m  
 KEY: 2 
295. The region between two concentric spherical shells of radii 1 2R and R  includes a volume 

charge density given by a
r

   where a, is a constant and r is the distance from the centre . 

There is a charge Q located at its centre. The value of ‘a’ for which the region 1 2R r R    has 

a constant electric field intensity is 
2
1

.Q
z R

  Find z 

 KEY: 4 
296. The minimum and maximum distances of a satellite from the centre of the earth are 2R and 

4R respectively where R is the radius of earth and M is the mass of the earth. The radius of 
curvature at the point of minimum distance is .aR Find a b

b


 
 KEY: 5

 

297. A non conducting sphere of radius R has a positive charge which is distributed over its 

volume with density  = 0 1 x
R

    
 where x is the distance from the centre. If dielectric 

constant of material of sphere is K = 1, the energy stored in the surrounding space is 

   
2 5
0

0

.
9

R Find n
n


  

 KEY: 8 
298. A wire of length L and two identical cells of negligible internal resistances are 

 connected in series.  Due to the current the temperature of the wire is raised by T in  a 
time ‘t’. N number of similar cells are now connected in series with a wire of same  material 
and cross section but of length 2L. The temperature of the wire is raised by  the same 
amount T in the same time t.  The value of N is______ 

 KEY: 4 
299. A heater is designed to operate with a power of 1000 watt in a 100V line.  It is 

 connected in combination with a resistance of 17  and a resistance ‘R’ to a 100V line 
 mains as shown in fig.  What will be the value of R so that the heater operates with a 
 power of 22.5 W____( round it off to single digit) 
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 KEY: 4 
300. In the given circuit wire AB is of uniform resistance. On closing switch 2 with other 

 two switches open, the balance length AJ is L1. On closing all the switches, the  balance 

length AJ1 is L2. The internal resistance of the battery V is nR . Find n.  1

2

3L
L

 
 

 
  

 
 KEY: 1 
301. Calculate the reading of voltmeter in the circuit shown below. 

 
 KEY: 8 
302. In the figure, ammeter (I) reads a current of 10 mA, while the volt meter reads a  potential 

difference of 3V. What does ammeter (II) (in mA) read? The ammeters are  identical, the 
internal resistance of the battery is negligible. (consider all ammeters and  voltmeters as 
non ideal) (round off the answer to the nearest integer) 

 
 KEY: 7 

 

HeaterB C

R

100V
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303. Consider an arrangement of six large parallel plates as shown in the figure. The e.m.f. of the 
battery is V. The electric field between the plates numbered 1 and 2 is V/kd. Find k. 

1 2 3 4 5 6

V

d 2d 2dd d

 
 KEY: 1 
304. In the given diagram, the ratio of equivalent capacitance between A and B to that between A 

and C is k/m, where both k and m are integers. Find (k+m) if it is also a single digit integer. 

1 F

3 F

2 F

5 F

6 F

6 F
5


A

B C
 

 KEY: 9 
305. What is the value of individual capacitance (in F ) if the network shown in figure has net 

capacitance 30 F  between P and Q? 

P Q

C

C
C

C

C

C
C

C
C

 
 KEY: 9 
306. In the given circuit, the ratio of time constant when the switch S is open to that when it is 

closed is? 
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S

10V

20V

2 F

3 

6 

2 

 
 KEY: 2 
307. A parallel plate capacitor is to be constructed which can store q = 10C charge atV = 1000 

volt. The minimum plate area of the capacitor is required to be A1 when space between the 
plates has air. If a dielectric of constant K = 3 is used between the plates, the minimum plate 
area required to make such a capacitor is A2. The breakdown field for the dielectric is 8 
times that of air. If 8k = (A1/A2), find k. 

 KEY: 3 
 
308. Figure shows a strip of conductor through which a battery of emf   drives a current 4.8i A . 

The applied field on strip is B = 1T, length of strip is L = 1cm and width 1 .w mm  Take 
number of free electrons / volume 29 310 / m . Find the hall potential Express your answer as 

810x V . Fill x  in OMR sheet.  

 
 KEY: 3 
309. An electron is shot into one end of a solenoid. As it enters the uniform magnetic field within 

the solenoid, its speed is 800 m / s and its velocity vector makes an angle of 030 with the 
central axis of the solenoid. The solenoid carries 4.0 A current and has 8000 turns along its 
length. Find number of revolutions made by the electron within the solenoid by the time it 

emerges from the solenoid’s opposite end.(Use charge to mass ratio e
m

 for electron = 

113 10 /C kg ). Fill your answer of y if total number of revolutions is 610
5
y
 . 

 KEY: 8 
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310. A thin conducting wire in the shape of a ‘figure of eight’ is situated with its circular loops in 
two planes making an angle of 1200 with each other. If the current in the loop is I and the 
radius is R, the magnetic induction at a point of intersection P of the two axes of the loops is 

0 .
48
N I

R
  Find N.   

 KEY: 3 
311. A positively charged particle is given an initial velocity v0 in XY plane as shown in diagram. 

Initially the particle was at origin and the region contains uniform, mutually perpendicular 
electric and magnetic field. Let ˆE Ej 


and ˆB Bk


. The minimum magnitude of the 

magnetic field so that the charged particle crosses the origin again during its subsequent 
motion is min

0

n EB
v


 , find the integer value n.  

 
 KEY: 2 
312. A charged particle of mass m = 5 g and charge 12q C enters along AB at point A in a 

uniform magnetic field of magnitude B = 100 Tesla existing in a rectangular region of size 
(8m X 6m) and into the plane of paper as shown in figure. The particle leaves the region at 
‘C’. The speed of the charged particle (in m / s) as it leaves the region is  

 
 KEY: 2 
313. A conducting rod of length ' ' 2 5l  meter and mass ‘m’ = 4 kg lies on the horizontal table. 

Coefficient of friction between the rod and the table is 1' '
2

    
 

. If the current in the 

Stamp



conductor is 2 A, then find the minimum magnitude of magnetic field strength (in tesla) such 
that conducting rod just starts to translate along x – axis.(taking 210 / sg m ) [neglect the 
radius of rod]  

 
 KEY: 2 
314. A thin wire bent into the form of a semicircle of radius r carries a current I. The magnetic 

field of induction at the point P as shown in the figure  is  0 ln 1
4

I
n

R



 , then the value of 

n is _______ 

 
 KEY: 2 

315. An infinitely long wire of uniform circular cross-section carries a current whose density 
varies as j br , where b and  are constants and r is the distance from axis of the wire. 

The magnetic field induction as a function of distance r inside the wire is 0
xbr

y







, then the 

value of (x + y) is ______  
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 KEY: 3 
316. A circular loop of radius 3a m  and carrying a current 2I  is placed near an infinitely long 

straight wire carrying a current 1I  as shown in the figure. The straight wire and circular loop 
are coplanar. The distance of the centre of the loop from the wire is 5b m . The force of 

interaction between the straight wire and the loop is 0 1 2I I
n

 , then the value of n is ______ 

 
 KEY: 4 
317. A semicircular wire of radius ‘a’ carries a current I and lies in a horizontal plane (x-y plane) 

with its ends P and Q hinged on the y – axis as shown in the figure. A uniform magnetic 
field ˆB Bi 


exists in the space. The acceleration due to gravity is g. If the loop is released it 

is found to stay in horizontal position in equilibrium. The mass of the loop is 
2aBI
ng

 , then the 

value of n is _____ 

 
 KEY: 4 
318. An LCR series circuit with 100 resistance is connected to an ac source of 200V and angular 

frequency 300rad/s. When only the capacitance is removed, the current lags behind the 
voltage by 60 and when only the inductance is removed, the current leads the voltage by60
. Calculate the current in LCR circuit in amperes. 

 KEY: 2 
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319. In the circuit shown in figure, power factor of box is 0.5 and power factor of circuit is 3 /2. 
Current is leading the voltage. The effective resistance of the box is R. Find R. 

Box

~

10 

 
 KEY: 5 
320. Determine the r.m.s value (in ampere) of a semicircular current wave, which has a maximum 

value of “a”. 3
2

Take a
     

. “a” has proper SI units. 

Y

X
-a +a

current

time

(A)

(s)
 

KEY:1 
321. Three identical square loops are made of a single wire as shown. The magnetic field 

depending on time as 0B B t  is present in the region as shown. The side of the square is a 

and resistance per unit length of the wire is  . The induced current in the loop is 0
4
B a
k

 where 

k = ____ 

B

 
 KEY: 3 
322. A pure inductor, pure capacitor and two pure equal resistors are connected as shown in the 

circuit, such that 22L R C . At an instant t = 0 the switch is closed. If 1 2i and i  are currents 

shown in the branches, at some instant of time 0t t  the relation 1 2 0di di
dt dt

   is satisfied. 

Then 0 (ln );t RC k  where k = _____. 
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RL
S

RC i2

i1

 
 KEY: 2 
323. A rod PQ of length 2m, rotates about one of its end points with an angular velocity of 4 rad/s 

in a plane perpendicular to the magnetic field of strength 0B as shown. Then, the magnitude 
of electric field at the mid-point of the rod is 0E xB  where ________x  . 

P

Q

0B 

4 rad s-1

 
 KEY: 4 
324. A wire bent as a parabola 2y cx  is located in a uniform magnetic field of magnitude B 

perpendicular to the xy plane as shown. At the instant t =0, a long metal rod starts from rest 
translating from the vertex of the parabola with a constant acceleration a along positive y–
axis. The induced emf across the points of contact of the rod with the wire is given by

2 kaBy
c

  ; where k = ___. 

x
O

y
a x B

 
 KEY: 2 
325. An equi-convex lens of focal length 10cm in air and refractive index  1.5g   is placed in a 

liquid whose refractive index varies with time as   11.0
10

t t     
,(t in sec). Lens will act as 

concave lens of focal length 20 cm at t = 5n(in sec). Find n. 
 KEY: 2 
326. A ray of light enters a spherical liquid drop (refractive index 3 ) from air at an angle of 

incidence  0  . It suffers one internal reflection (not TIR) inside the drop and finally 
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comes out of the drop. If is such that the deviation of the ray with respect to its original 
direction is minimum, find the value of 212 sin  . 

 KEY: 9 
327. A converging lens (focal length f) is broken in two equal pieces and placed at 60 cm as 

shown along with the object. It is found that real images are formed at the same place and 

ratio of image heights is 9:1, if the value of f is 122
x

  
 

 cm then value of x  is (Consider the 

formation of image due to single refraction from lens) 

60 cm  
 KEY: 2 
328. The YDSE apparatus is modified by placing an isotropic transparent plate of high melting 

point in front of one of the slits. The refractive index of the plate is 1.5   at room 

temperature and its thickness is 4t m
3

  . The refractive index of plate will increase when 

temperature increases and temperature coefficient of refractive index of the plate (i.e., the 
fractional change in refractive index per unit rise in temperature) is 33 10 / C  . The incident 

light is having wavelength 
0

6000 A  in air. The separation between the slits is d = 0.2 cm, 
and separation between the slit and the screen is 2m. If the plate is heated so that it 
temperature rises by 100 C , then how many fringes will cross a particular point on the screen 
due to heating of plate ? (neglect the thermal expansion of plate). 

 KEY: 1 
329. A light ray parallel to the principal axis in incident (as shown in the figure) on a 

planoconvex lens with radius of curvature of its curved part equal to 10 cm. Assuming that 
the refractive index of the material of the lens is 4/3 and medium on both sides of the lens is 
air, the smallest distance of the point from the curved surface of lens where this ray meets 
the principal axis is 26

7
y  cm then find value of y 

6 cm

 
 KEY: 5 
360. A 16kg object hangs in equilibrium from a string with a total length of L = 16m and a linear 

density of 0.01 /kg m  . The string is wrapped around two light small frictionless pulleys 
that are separated by distance d = 6m. At what frequency (in Hz) must be string between the 
pulleys vibrate to form the standing ware pattern with three loops on the string. If your 
answer is n then fill value of n . 
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 KEY: 5 
361. The speed of a transverse wave, going on a uniform wire having a length 50cm and mass 

5.0g, is 80m/s. The area of cross-section of the wire is 1.0 mm2 and its Young’s modulus 16 
x 109 N/m2. Find the extension (in mm) of the wire over its natural length. 

 KEY: 2 
362. A string of length 25cm and mass 2.5g is under tension is clamped at both ends. When the 

string is set vibrating in its first overtone and a tuning fork (frequency 200Hz) is vibrated, 8 
beats per second are heard. It is observed that decreasing the tension in the string decreases 
the beat frequency. If the tension in the string is (3x) Newton, find x. 

 KEY: 9 
363. The diagram below shows the basic idea behind a disk siren. It consists of a disk in which 

there are 16 equally spaced holes, all at the same distance from its axle. When a jet of air is 
directed at the holes and the disc is rotated at a particular constant rate, the frequency of the 
note produced is 320Hz. 

 When a disk containing 24 holes is rotated at 4/3 time the rate then frequency of note 
produced is 320n Hz. Find the value of n. 

 
 KEY: 2 

364. In a car race, sound signals emitted by the two cars are detected by the detector on the 
straight track at the end point of the race. Frequencies observed are 330Hz and 360Hz and 

the original frequency of both the cars is 300Hz. The race ends with the separation of 100m 
between the cars. Assume that both the cars move with constant velocities and that velocity 

of sound is 330m/s. Find the time taken (in seconds) by the winning car. 
 KEY: 4 
365. Two metallic plates A and B, each of area 4 25 10 m  , are placed parallel to each other at a 

separation of 1 cm. Plate B carries a positive charge of 1233.7 10 C . A monochromatic 
beam of light, with photons of energy 5eV each, starts falling on plate A at t 0  so that 1610  
photons fall on it per square meter per second. Assume that one photoelectron is emitted for 
every 106 incident photons. Also assume that all the emitted photoelectrons are collected by 
plate B and the work function of plate A remains constant at the value 2eV. If the number of 
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photoelectrons emitted upto 10t s  is  710x  , find x. Neglect the time taken by the 
photoelectrons to reach plate B. Take 12 2 2

0 8.85 10 /C N m     
 KEY: 5 
366. In the photoelectric experiment, if we use a monochromatic light, the I – V curve is as 

shown. If work function of the metal is 2eV, estimate the power (in watt) of light 
used.(Assume efficiency of photo emission 310 % , i.e. number of photoelectrons emitted 
are 310 %  of number of photons incident on metal.) 

 
 KEY: 7 
367. A hydrogen like atom (atomic number Z) is in a higher excited state of quantum number n. 

The excited atom can make a transition to the first excited state by successively emitting two 
photons of energy 10.2 and 17.0 eV respectively. Alternately, the atom from the same 
excited state can make a transition to the second excited state by successively emitting two 
photons of energies 4.25 eV and 5.95 eV respectively. Determine the value of ‘n’. 
(Ionization energy of H-atom 13.6eV ) 

 KEY: 6 
368. The reaction 7 1 7 1

3 1 4 0Li H Be n    is endothermic. Assuming that Li nuclei is free and at rest 
initially. The minimum kinetic energy (in keV) of incident proton so that this reaction occurs 
is 235n  . Find the value of n. Take Q value of this reaction  
as -1645 keV.  
 KEY: 8 

369. A neutron is moving with speed ‘v’ towards a hydrogen atom which is in ground state. If the 
hydrogen atom is also moving towards neutron with same speed, then minimum KE of each 
so that an inelastic collision may occur will be … eV. (Approx your answer to nearest 
integer)(Take masses of both are almost equal) 

 KEY: 5 
370. In a horizontal capillary tube, the rate of capillary flow depends on the surface tension force 

as well as viscous force. Lueas and washburn showed that the length (x) of liquid penetration 
in a horizontal capillary depends on two factors - (k) and time (t). The factor (k) is given by

1
2rT cosk

2
 

   
; where r, T,   and  are radius of the capillary tube, surface tension, contact 

angle and coefficient of viscosity respectively. If the length of liquid in the capillary grows 
from zero to 0x  in time 0t , then the time that will be needed for the length to increases from 

0x  to 04x  is 03n t . Find n =? 
 KEY: 5 
371. A soap bubble of radius r is formed inside another soap bubble of radius R (> r). The 

atmospheric pressure is 0P  and surface tension of the soap solution is T. Then the change in 
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radius of the smaller bubble if the outer bubble bursts is
0

4Trr
nP R

  . Find n =? (Assume that 

the excess pressure inside a bubble is small compared to 0P ) 
0 0

T Ti.e., 1 and 1
RP rP

 
  

 
 

 
 KEY: 3 
372. A solid cone of mass m is tightly fitted inside a thin massless spherical shell of radius R = 6 

m. The apex angle of the cone is 60  and density 332 g / cm
9

. The system is kept immersed 

inside water so that the axis of the cone lies in a horizontal plane as shown. If it is released 
from this position, net torque about centre of mass of the system immediately after the 
release is  310 12x N m  . Find the value of x. 2g 10 m / s    

 KEY: 5 

373. One end of a uniform glass capillary tube of radius r = 0.025 cm is immersed vertically in 
water to a depth h = 1 cm. Contact angle is 0 , surface tension of water is 27.5 10 N / m , 
density of water is 3 310 kg / m   and atmospheric pressure is 5 2

0P 10 N / m  

 
 Then the excess pressure to be applied on the water in the capillary tube so that the water 

level in the tube becomes same as that in the vessel is n (100) Pascal. Find n=? 
 KEY: 6 
374. A water tank has a circular hole at its base. A solid cone is used to plug the hole. Exactly 

half the height of the cone protrudes out of the hole. Water is filled in the tank to a height 
equal to height of the cone. Density of water is   and volume of cone is V. Then the 
hydrostatic pressure force on the cone is V g / n . Find n=? (Neglect atmospheric pressure) 
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375. A thin glass plate placed on free surface of a liquid layer of thickness d is pulled with a 

horizontal force F to maintain constant velocity v. If the liquid layer is placed between two 
horizontal surfaces and same glass plate is placed inside the liquid equi distant (d/2)from 
both the surfaces with its area parallel to horizontal surfaces, then the horizontal force 
required to pull the plate with same velocity v horizontally is k×F .  

 Find k. 
 KEY: 4 
376. The work should be done in order to squeeze all water from a horizontally located cylinder 

(figure) is  3

b 2

1 V
a s t

where a and b are integers, during the time t by means of a constant 

horizontal force F acting on the piston. 

 
 The volume of water in the cylinder is equal to V, the cross-sectional area of the orifice is s, 

with s being considerably less than the piston area. The friction and viscosity are negligibly 
small. Density of water is  , then (a+b) is  

 KEY: 4 
377. A tank filled with water moves vertically with uniform velocity 1 m/s. There is a hole in its 

wall near bottom from which water comes out with constant relative velocity of 2 m/s in 
horizontal direction. There is a tray which is 2m wide kept at 10 m from initial position of 
tank on floor. The duration for which water will be falling in the tray is 11tsec. Find t. (g = 
10 m/s2)    

 
 KEY: 5 
378. As shown in figure, a block of mass M and base area A slides on a horizontal table on oil 

film of thickness h and coefficient of viscosity µ. The mass m is released from rest at time t 
=0.    

Stamp



 
  Find constant speed of the system of blocks in m/s if 2 ,m kg  2100 ,A cm  1 poise  , 

0.1h mm   
 KEY: 2 
379. A viscous clutch as shown in figure transmits torque. Radius of each clutch plate is R and 

separation between the plates is a and is completely filled with liquid of coefficient of 
viscosity . 0i and   are angular velocities of plates connected to input and output 
respectively.  

 
  If efficiency of transmission is ratio of output power to input power and if 0 2

i  , then 

efficiency is 1/x. Find x? 
 KEY: 2 

18-11-18_Sr.COIPL_Jee-Adv_2015-P1_PTA-13_QP 
380. A paper helicopter with rotor radius r and weight W is dropped from a height h in air with a 

density of . Assuming that the helicopter quickly reaches terminal velocity, a function for 
the time of flight T can be found in the form  , Where k is an unknown 
dimensionless constant.  are constant exponents to be determined. Determine 

? 
KEY: 1 

381. A uniform equilateral wire frame in vertical plane having mass 3m and length at each side l 
is hinged at A. Two ideal mass less springs of force constants  and  are attached as 
shown in the fig. The frequency of small oscillations about A in vertical plane is given by 

, then find the value of  is(acceleration due to gravity = g) 



T kh r W   

, , and   


1k 2k

1 2
1 3
2 4 3

A Ck k g
B m m l

 
     

AB
C
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 KEY: 2 
382. In the figure shown, a block of mass 'm' is placed on a massless horizontal plate and all the 

massless plates are connected to the springs of force constant K each. The spring 
connections are extended to infinity. If the angular frequency of small oscillations of the 

block is expressed as , then find X+Y?(assume all plates are maintained 

horizontal during the oscillations) 

 
KEY: 7 

383. In the given diagram the threads, spring and pulleys are mass less, no friction anywhere 

 
Find the angular frequency of the system (in rad/sec) [given K=20 Nm-1 and m=4 kg] 
(acceleration due to gravity = 10 m/s2) 
KEY: 2 

384. 0.01 mole of an ideal diatomic gas is enclosed in an adiabatic cylinder of cross-sectional area
. In the arrangement shown in fig, a block of heavy mass M is placed on a 

horizontal support and another block of mass m=1 kg is suspended from a spring of stiffness 
constant K=16N/m. Initially, the spring is relaxed and the volume of the gas is 

 (Atmospheric pressure = ). If the block m is slightly pushed 
down and released it oscillates harmonically, the angular frequency is (in rad/s) 

1X K
Y m

  
  

4 2A 10 m

4 3V 1.4 10 m  5 21 10 N / m
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 KEY: 6 
385. If velocity of a particle moving along a straight line changes sinusoidally with time as shown 

in the given graph. The average speed over time interval t=0 to t=2 (2n-1) seconds, (n being 

any positive integer) is . Find the value of k. 

 
 KEY: 8 
386. A closed glass tube in shape of the ring with radius R=1.0m and uniform cross sectional area 

is filled with two immiscible fluids. One half of the tube is occupied with  a fluid of 
density  and another half with a fluid of density  as shown in 
figure. What is the period of small oscillations T (in sec) of the fluids in the Earth's gravity 
field g=9.8m/s2 (approx) 

 
 KEY: 6 
387. A small block of mass m, having charge q is placed on a frictionless inclined plane making 

an angle  with the horizontal by connecting the spring (spring constant K) as shown. There 
exists a uniform magnetic field B parallel to the inclined plane but perpendicular to the 
length of spring. If m is slightly pulled on the inclined in downward direction and released 
then it is found that the block executes SHM. If one of the students has expressed the time 

period of oscillation as , then the value of  is (assume that the block 

does not leave contact with the plane) 

/


k m s

 

3
1 700 /kg m 3

2 1000 /kg m 



x ym(1 q B )2
zK


 x y
z
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 KEY: 0 

 
388. Consider the circuit shown in fig. With switch S1 closed and the other two switches open, the 

circuit has a time constant 0.05 sec. With switch S2 closed and the other two switches open, 
the circuit has a time constant 2 sec. With switch S3 closed and the other  two switches 
open, the circuit oscillates with a period T. Find T (in sec). (Take ) 

 
 KEY: 2 
389. A conductor carrying current ‘i’ is bent in the form of concentric semicircles as shown in the 

fig. The magnetic field at the centre O is given by . Then find the value of N is: 

 
 KEY: 6 
390. A uniform magnetic field exists in a circular region of radius R=5 m. A loop of 

radius R=5m lying in x-y plane encloses the magnetic field at t=0 and then pulled at uniform 
velocity . Find the emf induced (in volts) in the loop at t=2 sec. 

 
 KEY: 6 
391. A rope with uniformly distributed mass is held on top of the smooth sphere with radius R. 

Initial position of the rope can be characterized with angles  and  as shown in 
figure. What is initial acceleration of the rope "a" (in m/s2) when it started moving in the 
gravity field. Give the answer to the nearest integer. (g=9.8 m/s2) 

2 10 

0i
Na


ˆB 0.25kT


ˆv 4i m / s


0
1 30  0

2 60 
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 KEY: 2 
392. A positive charge +Q is fixed at a point A. Another positively charged particle of mass  m 

and charge +q is projected from a point B with velocity 'u' as shown in the fig. The point B is 
at large distance from A and at distance ‘d’ from the line AC. The initial velocity is parallel 
to the line AC. The point C is at very large distance from A. Find the minimum distance (in 
meter) of +q from +Q during the motion. Take and  

 
 KEY: 1 
393. In a YDSE experiment, thin films of thickness t1 and t2 are placed in front of slits S1 and S2 

as shown in fig-1 and fig-2. It is observed that first minima and second maxima are produced 
at point ‘O’ in first and second experiment respectively. Point ‘O’ and ‘S’ are symmetrical 

with respect to S1 and S2. Both the films have same refractive index if , then 

calculate ‘x’.   

 
 KEY: 6 
394. A ray of light enters at grazing angle of incidence into assembly of three isosceles right 

 angled prisms having refractive indices  and . If finally 
emergent light ray also emerges at grazing angle then calculate x: 

 
 KEY: 3 

2
0Qq 4 mu d   d meter2 1 

2

1

t x
t 10



1 22, x    3 3 
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395. A uniform rod of length 2a is placed horizontally on the edge of a table. Initially the centre 

of mass of rod is at distance  from the edge. The rod is released from rest. If the rod slips 

after it has turned through an angle , then coefficient of friction  between the rod and the 

table is . Find N+M? 

 
 KEY: 5 
396. A block of mass 2 kg is attached to one end of a massless rod of length 1 m


. The rod is fixed 

to a horizontal plane at the other end such that the block and rod are free to revolve on a 
horizontal plane. The coefficient of friction between the block and surface is 0.1. Block is 
made to rotate with uniform angular speed by applying a constant external force in tangential 
direction on the block. The work  done by external force till the rod rotates by 90  is (in 
joule)  2g 10 m / s  

 KEY: 1 

397. A bead of mass 5 kg free to slide on a smooth ring of radius r = 20 cm fixed in vertical 
plane. The bead is attached to one end of a massless spring whose other end is fixed to the 
topmost point O of the ring. Initially the bead is held at rest at a point A of the ring such that

OCA 60   , C being the centre of the ring. The natural length of the spring is also equal to r. 
After the bead is released and slides down the ring, the contact force between the bead and 
the ring becomes zero when it reaches the lowest position B. If the force constant of the 
spring (in N/m) equals n 100 , find n?  2g 10 m / s  

 
 KEY: 5 

 
398. A pendulum with massless string of length   and bob of mass m is attached inside a railway 

carriage which is moving with speed 0v  as shown. Carriage is brought to rest uniformly by 
applying brakes. When carriage comes to rest pendulum string is horizontal. Minimum 
magnitude of retardation of carriage such that bob completes vertical circular motion is 
  23k 2 ms . Find k.  2g 10ms  

3
a

 

tanN
M
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 KEY: 9 
399. The bob of a pendulum has mass m = 1 kg and charge q 40 C   . Length of pendulum is l = 

0.9 m. The point of suspension also has the same charge 40 C  . What minimum speed 
 1u ms  should be imparted to the bob so that it can complete vertical circle?  2g 10 m / s  

 
 KEY: 6 
400. The spring block system lies on a smooth horizontal surface. The free end of the spring is 

being pulled towards right with constant speed 0v 2 m / s . At t = 0 sec, the spring, of force 
constant k = 100 N/cm, is unstretched and the block has a speed 1 m/s to left. The maximum 
extension of the spring (in cm) is 

 
 KEY: 6 
401. When a 2 kg car driven at 20 m/s on  a level road is suddenly put into neutral gear (i.e. 

allowed to coast), the velocity decreases in the following manner: 
 20V m / s

t1
20


   
   

Where t is the time in sec. The power (in Watt) required to drive this car at 

speed 10 m/s on the same road is 
 KEY: 5 
402. The 0.8 kg collar slides freely on the fixed circular path. The radius of the path is 0.4m. The 

collar is lifted from rest at A by the action of the constant 40N force in the string. The string 
is guided by the small fixed frictionless pulleys. The velocity of the collar as it reaches point 
B is 0v m / s . The value of 0v

2
 is:-  2g 10 m / s  
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 KEY: 4 
403. A square of side ‘d’, made from a thin insulating plate, uniformly charged and carries a total 

charge of Q. A point charge q is placed on the symmetrical normal axis of the square at 
distance 

2
d  from the plate as shown in figure. Force acting on the point charge due to 

charged insulating plate is 2
0

Qq
N d

. Find N 

q

d/2

d

d
Q

 
 KEY: 6 
404. Two long ideal solenoids are placed end to end and very close to each other as shown in 

figure. The solenoids are identical, with cross sectional area A and n turns per unit length. 
The direct current flowing in one of them is 1I , and that in the other is 2I . The magnitude of 

magnetic force between them is 2
0 1 2

1
 F I I n A

N
. Find N. 

1I1I 2I 2I

n

 
 KEY: 2 
405. The relative density of a ball can be found by hanging the ball from a spring balance and 

noting the reading. The balance reads 4.00 0.02N  in air and 1.00 0.02N  in water. The 

maximum percentage error in measurement of relative density is
6
P .Fill the value of ‘P’ 

(approximate) in OMR sheet. 
 KEY: 5 
406. A small spherical uniform moon of radius r and mass m is orbiting circularly around a planet 

(uniform sphere) of mass M while keeping the same face towards the planet. Any object on 
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the moon’s surface facing the planet experiences weightlessness if radius of the orbit of 

moon is 3
xMr
m

 where x is _________ 

 KEY: 3 
407. A concrete sphere has spherical cavity which is packed with sand dust. The relative density 

of concrete and sand dust are 2.4 and 0.3 respectively. For this sphere to float with its entire 
volume submerged under water, the ratio of mass of concrete to the mass of sand dust will 
be: 

 KEY: 4 
408. The opening near the bottom of vessel shown has an area A. A disk is held against the 

opening to keep the liquid from running out. It is given that net force on the disk applied by 
the liquid and air in this case is F. Now the disk is moved away from the opening by a short 
distance. The liquid comes out and strikes the disk in elastically. The initial force exerted by 
the liquid on the disk in this condition is

4
NF . Value of N is: 

H

 
 KEY: 8 
 
409. A smooth hemisphere of radius R and mass 4m is free to slide with its base on a smooth 

horizontal table.  A particle of mass m is placed on the top of the hemisphere. Upon small 
disturbance, the particle starts sliding. If the angular velocity of the particle relative to 
hemisphere at an angular displacement   when velocity of hemisphere has become v is

cos
nv

R 
, find n. 

//////////////////////////////////////////  
 KEY: 5 
410. A ball of 1mass gk  is hung vertically by a thread of length 1.50l m .  Upper end of the 

thread is attached to the ceiling of a trolley of mass 4M kg .  Initially, trolley is stationary 
and it is free to move along horizontal rails without friction.  A shell of mass 1m kg  moving 
horizontally with velocity 1

0 6v ms  collides with the ball and gets stuck with it.  As a result, 
thread starts to deflect towards right. If its maximum deflection with the vertical is max , then 
find  2

max10 s n 10.i g ms    
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Mm

V0

1.50m

m

 
 KEY: 6 
411. Disc A of mass m collides with stationary disk B of mass 2m as shown in figure.  If the 

value of coefficient of restitution for which the two disks move in mutually perpendicular 
directions after collision is e, then find 8e. 

 
 KEY: 4 
412. Two blocks of equal masses m are released from the top of a smooth fixed wedge as shown 

in the figure.  Find the magnitude of the acceleration of the centre of mass of the two blocks 
in 2ms . Take 210 /g m s   

 
 KEY: 5 
413. Two blocks A and B of masses m and 2m respectively are connected by a spring of force 

constant k.  The masses are moving to the right with uniform velocity v each, the heavier 
mass leading the lighter one.  The spring in between them is of natural length during the 
motion.  Block B collides with a third block C of mass m, at rest. The collision being 

completely inelastic.  If the maximum compression of the spring is 
2mv

nk
, find 

2
n . 

 
 KEY: 6 
414. In the figure shown, a small ball of mass ‘m’ can move without sliding in a fixed 
 cylindrical track of radius R in vertical plane. It is released from the top. The resultant force 

on the ball when it is at the lowest point of the track is given b , then N is  1v
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 KEY: 7 
415. A smooth disc is rotating with angular speed   in a horizontal plane about its axis. A 

uniform rod of mass M and length R/4 is gently placed radially on the disc, as shown in 
figure. The centre of the rod is at a distance R from the centre of the disc. Then the kinetic 

energy of the rod is given by 2 2

5
A m R , then A is? 

 
 KEY: 0 
416. A small bead of mass M is launched from one end of a horizontal rod at a speed u along the 

rod, having same mass M, as shown in fig. The rod is free to rotate in a vertical plane about 
another end. Simultaneously the rod is given an angular velocity   as shown in the figure. 
If the initial angular acceleration of the rod is 

 3 2
2

A g u
BL

   
, then A+B is?  

 
 KEY: 7  
417. A uniform equilateral triangular plate ABC of moment of inertia  (about an axis passing 

through A and perpendicular to plane of the plate) can rotate freely in the vertical plane 
about point ‘A’ as shown in figure. The plate is released from the position shown in the 
figure. Line AB is horizontal. If the acceleration of the centre of mass just after the release of 

plate is , then XY is?: 

 

 210/gms

ny kx
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 KEY: 6 
418. A thin disc of mass m and radius r is rolling purely on the smooth horizontal surface with 

velocity 80 /v m s . Find the maximum height reached by the given disc (in m) on the 
movable wedge (initially at rest) of same mass m kept on the smooth surface as shown. (Disc 
and wedge have a smooth surface) 

 
 KEY: 2 
419. A rotten egg of owl (in the form of sphere) consists of a thin shell (of mass m and radius R) 

enclosing a viscous fluid of uniform density and mass 21m. When this egg rolls on the 
horizontal surface without slipping with centre of mass velocity 0V , the angular velocity of 
fluid increases uniformly in the radial direction from centre to surface i.e. from zero to 

 . Neglect the effect of deformation of fluid. The rotational kinetic energy of 
fluid is , the value of A is? 

 KEY: 3 
420. A uniform rod of mass m and length l is suspended by means of two light inextensible 

strings at both ends as shown in figure. Tension in one string immediately after the other 

string is cut is . Then the value of n is 

 
 KEY: 4 
421. A man pushes a solid cylinder of mass m1=1 kg with help of a thin plank of mass m2=0.5kg 

as shown. There is no slipping at any contact. The horizontal component of the force applied 

by the man is F=0.25 N. The acceleration of the plank is , find N? 

 
 KEY: 7 
422. A uniform thin rod has mass m and length l. One end of the rod lie over rough horizontal 

surface and other end is connected to a vertical string, as shown in the figure. When the 

0 0 0( / )V R  
2

0AmV

mg
n

0
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string is cut, there is no slipping between rod and surface. Calculate the friction in Newton, 

on the rod immediately after the string is cut: (Given 
16

3
mg N ) 

 
 KEY: 3 
423. Figure shows a uniform smooth solid cylinder A of radius 4m rolling without slipping on the 

8kg plank which, in turn, is supported by a fixed smooth surface. Block B is known to 
accelerate down with  and block C moves down with acceleration 

 . What is the ratio of the mass of the cylinder to the mass of block B? 
 [g = 10 m/s2] 

 
 KEY: 2 
424. A rectangular cardboard ABCD has dimensions of 40 30cm cm . It is moving in a direction 

perpendicular to its shorter side at a constant speed of 2cm/s. A small insect starts at corner 
A and moves to diagonally opposite corner C (in a straight line with respect to cardboard 
along AC). On reaching C it immediately turns back and moves to A (in a straight line with 
respect to cardboard along CA). Throughout the motion the insect maintains a constant 
speed relative to the board. It takes 10s for the insect to reach C starting from A. The 
distance travelled by the insect in the reference frame attached to the ground, in the interval 
the insect starts from A and comes back to A is (in cm)  a 6 5 2 13 . Then a = 
___________ 

 
 KEY: 5 
425. In the arrangement shown in the fig, block A is pulled so that it moves horizontally along the 

line AX with constant velocity u starting from A at 0t  . Block B moves along the incline. 
The time taken by B to reach the pulley P if 1 /u m s is k 15 sec , where  
k = _____ (The string is inextensible) 

l
5 2 .m
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 KEY: 4 
426. A ball of mass m is projected from ground making an angle   to the horizontal. There is a 

horizontal wind blowing in the direction of horizontal component of velocity of the ball. Due 
to wind the ball experience a constant horizontal force of 

3
mg  in the direction of its motion. 

The value of    for which the horizontal range of the ball will be maximum is15k , where 
k is 

 KEY: 4 
427. A 50 kg man is standing at the centre of a 30 kg platform A. Length of the platform is 10 m 

and coefficient of friction between the platform and the horizontal ground is 0.2. Man is 
holding one end of a light rope which is connected to a 50 kg box B. The coefficient of 
friction between the box and the ground is 0.5. The man pulls the rope in such a way that the 
box moves slowly and ensuring that he himself does not move relative to the ground. If the 
shoes of the man do not slip on the platform, after how much time the man falls off the 

platform is 10
k

 sec is (Assume that rope remains horizontal, and coefficient of friction 

between shoes and the platform is 0.6) 
 (Take 210 /g m s ) 

 
 KEY: 3 
428. A sphere of mass M and radius r is held at rest on a horizontal floor. One end of a light string 

of length 3r  is fixed at a point that is vertically above the centre of the sphere. The other 
end of the string is connected to a small particle of mass m that rests on the sphere. The 
string makes an angle 030   with the vertical. There is no friction anywhere. The 

acceleration of the sphere immediately after it is released is 3

mg

am bM
, then a b    

 
   

Stamp



429. An infinite current carrying strip of width a has a current ‘i’. The magnetic induction at the 

point P, in the plane of the strip as shown in the figure is 0 ln
i d a

k a a
  

   
. Taking all quantities 

in SI units, find the value of ‘k’. 

                                                    
 KEY: 2 
430. A solid copper sphere 1S  having radius 1 10 R cm  at initial temperature of 320 K is placed in 

an evacuated chamber maintained at 300 K. Another solid copper sphere 2S  having radius 
2 32 R cm  at an initial temperature of 370 K is placed in another evacuated chamber 

maintained at 350 K.  Both the spheres have identical surface finish. Find the ratio (in 
nearest integer) of rate of change of temperature of first sphere to the second sphere. 

 KEY:  2 
431. The main scale of a vernier calipers reads in millimeter and its vernier is divided into ten 

divisions, which coincide with seven divisions of main scale. Furthermore when a cylinder is 
tightly placed along its length between two jaws, it is observed that the zero of vernier scale 
lies just right to 33rd divisions of main scale and fourth division of vernier scale coincide 
with the one of the main scale division. Then the measured value is 0.83 K cm. Find the 
value of K. 

 KEY: 4 
432. A tank of cross sectional area 0A  is filled with a liquid. A small orifice of area   0A A A  is 

present at the bottom of tank. At a moment the height of liquid in the tank is ‘H’, what is 

acceleration of top layer of liquid at this moment as a multiple of 
2

0

A
A

 
  

g 

 

H

 
 KEY: 1 
433. Three balls are kept on a straight line on a smooth surface. The first ball is projected towards 

middle ball as shown. It collides with middle ball of mass 2m  which then collides with 3m . 
We want 3m  to move with maximum possible velocity after one collision. What should be 
mass 2m  (in kg)? All collisions are head on and elastic. 

a d P

i
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1 4m kg
2m 3 9m kg

0v

 
 KEY: 6 
434. Seven identical large conducting plates are placed parallel to each other. The separation 

between any two consecutive plates is a. Area of each plate is S. the effective capacitance of 

the system between A and B is 02
11

Sx
a
 .Then the value of x is: 

A

B
 

 KEY: 3 
 
 
 
 
 
 
435. The dimensions of a/b in the relation, 2 ,F a x bt   (where F is a force x  is the distance 

and ‘t’ is time) are 
1
2 ,nL T


 the value of n  is 

 Key :2 

436. Dimensional analysis of the equation      
3 3
2 2Pr .xVelocity essure difference density



  gives 
the value of x  as: 

 Key :3 

437. To estimate ' 'g  [from 2
24 Lg

T
    

 
], error in measurement of L is 2%  and error in 

measurement of T  is 3% . If the error estimated in ' 'g is %x , then the value of x  is  
 Key :8 
438. In a system of units, the units of energy, momentum and force are 10 times. 5 times and 2 

times respectively as compared to SI units. Units of acceleration in new system is 2n  time 
that of SI units of acceleration. Where n  is  

 Key :5 
439. The initial and final temperatures are recorded by using a thermometer as  

040.6 0.4 C and

 
078.4 0.2  C.  The rise in temperature is   037.8 0.k C . Then the value of ' k ' is 

Key : 6 
440. From a lift moving upwards with a uniform acceleration 22a ms , a man throws a ball 

vertically upwards with a velocity 112v ms relative to the lift. The ball comes back to the 
man after a time t . Find the value of t in second. 
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 Key : 2 
441. A train starts from station A with uniform acceleration 1a for some distance and then goes 

with uniform retardation 2a  for some more distance to some to rest station B. the distance 
between stations A and B is 4km and the train takes 1/15h to complete this journey. If 
accelerations are in km per minute unit, then show that 

1 2

1 1 x
a a
  . Find the value of x   

 Key :2 
442. In a car race car A takes 4s less than car B at the finish and passes the finishing point with a 

velocity v more than the car B. Assuming that the cars start from rest and travel with 
constant acceleration 2

1 4a ms and 2
2 1a ms respectively. Find the velocity of v in 1ms  

 Key :8 
443. A cat on seeing a rat at a distance 5d m ,starts with velocity 15u ms and moves with 

acceleration 22.5ms  in order to catch it, while the rate with acceleration  starts from rest. 
For what value of will the cat overtake the rat?   

 Key :3 
444. A balloon rises from rest on the ground with constant acceleration 21ms . A stone is dropped 

when the balloon has risen to a height of 39.2m. Find the time taken by the stone to reach the 
ground.  

 Key :4 
445. I quick succession, a large number of balls are thrown up vertically in such a way that the 

next ball is thrown up when the previous ball is at the maximum height. If the maximum 
height is 5m, then find the number of the thrown up per second  210g ms    

 Key :1 
446. A police jeep is chasing a culprit going on a motorbike. The motorbike crosses a turning at a 

speed of 172kmh . The jeep follows it at a speed of 1900kmh ,crossing the turning 10s later 
than the bike. Assuming that they travel at constant speeds, how far from the turning will the 
jeep catch up with the bike?(in km)  

 Key :1 
447. For what value of  , 2a A i a j k  

  will be perpendicular to  4 2 2B i j k  
  ? 

 Key :3 
448. A Particle Moves according to the equation 3t x  , where be the particle come to the rest 

for the first time t _____________ 
 Key :3 
449. A body is thrown up with a velocity 100m/s. It travels 5m in the last second of its journey. If 

the same body is thrown up with a velocity 200m/s how much distance (in meter) will it 
travel in the second (g= 210 /m s  ). 
Key :5 

450. A small ball is to be thrown, so as to just pass through there equal rings of diameter 2m and 
placed in parallel vertical planes at distance 8 m apart with their highest points at height 32 
m above the point of projection as shown in the figure. If the angle of projection with 
horizontal is  . Then the value of tan  is  
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 Key :1 

451. A ball is projected at an angle   with horizontal. For sin
3
n

  , the ball is always moving 

away from the point of projection. Find the value of n  
 
 Key :8 
452. A particle is projected from the base of a cone with a speed of u  at an angle of projection  . 

The particle grazes the vertex of the cone and strikes again at the base. If   is half angle or 

cone and h  is its height. Then the value of 
2

21 tan
2

u
gh


 

  
 

 
 Key :2 
453. A stone is thrown vertically upward. When the stone is at point A, its distance from a certain 

point O  is 6 5 m at 0t  and the component of velocity along OA  is non – zero. When it is 
at point  10 ,B OB m  the component of velocity along OB  is zero. When it is at point 
 6 ,C OC m the component of velocity of the particle along OC  is zero. If the velocity of 

projection of the stone is 1
0 5v n ms , then find the value of n . 

 Key :4 
454. During shooting of a superhit film, Mard. Amitabh Bachchan was waiting for his beloved 

Amrita Singh with his dog. When the saw her approaching, the dog was excited  and dashed 
to her, then back to his master and so on, never stopping. How far would you estimate the 
dog ran if its speed is 130kmh  and each of them walked at 14 kmh , starting 400 m apart? If 
your answer is s. if 25 10s x m  . Find the value of x . 

 Key :3 
455. Two force P and Q are inclined at an angle 0120 . The resultant of the two forces is at right 

angles to the force P and P is equal to 4N. Find the value of force Q in newtons? 
 Key :8 
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456. If 
^ ^ ^

4 2 6A i j k


   and 
^ ^ ^

2 3B i j k


   then the angle made by the vector A B
 

 with X-axis is 
1cos

50
P  

 
 

. Find the value of P? 

 Key :5 
457. Dimensional formula for coefficient of viscosity is      x y zM L T . The value of 

2 2 2x y z   is 
 Key :3 
458. A force ˆ ˆ3 2i cj k   acting on a particle causes a displacement d = -4i+2j + 3k. If the work 

done is 6J then the value of C is 
 Key :6 
459. If the resultant of three forces F1 = pi + 3j – k, F2 = -5i + j + 2k and 3

ˆˆ6F i k   acting on a 
particle has magnitude equal to 5 units, then the value of p  

 Key :2 
460. Four co – planar concurrent forces are acting on a body as shown in the figure to keep it in 

equilibrium. If    is 090 then P x N . Then the value of x is 
3N

P

 090
060

1N

2N  
 Key :2 
461. Two vectors of equal magnitude ‘P’ are inclined at some angle such that the difference in 

magnitude of resultant and magnitude of either of the vectors is 0.732 times either of the 
magnitude of vectors. If the angle between them is increased by half of its initial values then 
the magnitude of difference of the vectors is xP  ,where x  is 

 Key :2 
462. The sum of the magnitudes of two forces acting at a point is 16 N. the resultant of these 

forces is perpendicular to the smaller force and has a magnitude of 8 N. If the smaller force 
is of magnitude ,x  then the value of x  in newtons is 

 Key :3 
463. A wire has a mass  0.3 0.003 g, radius  0.5 0.005 mm  and length  6 0.06  cm. The 

maximum percentage error in the measurement of its density is  
 Key :4 
464. 1 cm on the main scale of a verniercalipers is divided into 10 equal parts. If 10 divisions of 

vernier coincide with 8 small divisions of amin scale, then the least count of the 
verniercaliper is 2 10 n where n is 

 Key :2 
465. A block is placed on an inclined plane moving towards right horizontally with an 

acceleration 0a g . The length of the plane AC= 1 m. Frictions is absent everywhere . The 
time taken (in seconds ) by the block to reach from C to A is x where x is   
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Key :1 

466. Figure represents a painter in a crate which hangs alongside a building .When the painter of 
mass 100kg pulls the rope, the force exerted by him on the floor of the crate is 450N. If the 
crate weight 25 kg . The accelration  2inms of the painter is x where x is  

 
Key :2 

467. Two objects A and B, each of mass m, are connected by a light inextensible string .They are 
restricted to inextensible string.They are restricted to move on a frictionless ring of radius R 
in a vertical plane ( as shown in ).The objects are released from rest at the position shown. 

Then the tension in the cord just after release is mg
x

, where x is  

       
Key :2 

468. The system shown in equilibrium. Masses 1m  and 2m are 2kg and 8kg, respectively. Spring 
constants 1k  and 2k  are 50 1Nm  and 70 1Nm , respectively.If the compression in second 

spring is 0.5m. The compression in first spring is 
10
x

 where x is  (Both springs have natural 

length initially)     
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Key :5 

469. The reading of spring balance is (10 + x) shown in figure .Assume that mass M is in 
equilibrium. (All surfaces are smooth) where x is 

 
 Key :4 
470. A particle moves on a circular path with constant angular velocity 2  rad/s about the 

line ,
2 2
y zx   find the speed (in m/s) of the particle at the instant, it passes through the 

point  2 ,3 ,5m m m . 
 Key :2 
471. A particle of mass 1 kg moves with a constant speed 1 /V m s along the curve ACB in 

vertical plane whose equation is 20.5cos ,xy
l


 where x and y are in metre and 1 .l m  The 

normal reaction on particle at lowest point B is 5n N (take  2 g  . Find the value of .n  

 
 
 Key :6 
472. Each day human heart takes in and discharges about 7500 L of blood. Assume that the work 

done by the heart is equal to the work required to lift this amount of blood by 1.63 m. the 

density of blood is 3 31.05 10 / .kg m Heart’s power output is 
148 .
10n W Find the value on n. 

 Key :2 
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473. A radial force 2, , ,bF br r a F r a
r

    is acting on a particle at distance r from origin. The 

work done by the force when particle is moving from 0r  to r   is 
2

.a b b
n a

 Find the 

value of n  
 Key :2 
474. A wind power generator converts wind energy into electrical energy. Assume that the 

generator converts a fixed fraction of the wind energy intercepted by blades into electrical 
energy. If wind speed is v, power delivered is proportional to .xv Then the value of ' '.x  
Key :3 

475. A solid cylinder of height hand mass m is floating in a liquid of density as shown in the 
figure. Then the acceleration of the vessel  2/inm s containing liquid for which the relative 
downward acceleration of the completely immersed cylinder w.r.t. vessel becomes equal to 
one-third of that of the vessel. (Take 210 / )g m s  

 
 Key :0005.00 
476. A wooden plank of length1mand uniform cross section is hinged at one end to the bottom of 

a tank as shown in the figure. The tank is filled with water up to a height of 0.5 .m The 
specific gravity of the plank is 0.5. If the angle by the inclination of that plank makes with 

the vertical in the equilibrium position (exclude the case 0).  Then  the value of 2

1
cos 

 






0.5m

O  
 Key :0002.00 
477. A vessel with a symmetrical hole in its bottom is fastened on a cart. The mass of the vessel 

and the cart is 1.5 .kg With what force  210F in N should the cart be pulled so that the 
maximum amount of water remains in the vessel. The dimensions of the vessel are as shown 
in the figure. Given that 50 , 10 ,b cm c cm  area of base 240 ,A cm 220 , 10 / .L cm g m s   

 
 Key :0100.00  
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478. A rod of length6mhas specific gravity  25/36 .  One end of the rod is tied to a 5m long 
rope, which in turn is tied to the floor of a pool 10m deep, as shown. Find the length  inm of 
the part of rod which is out of water 

 
 Key :0001.00 
479. Length of a horizontal arm of a U-tube is 1L m and ends of both the vertical arms are open 

to atmospheric pressure 5 2
0 10 / .P N m A liquid of density 3 310 /kg m  is poured in the 

tube such that liquid just fills the horizontal part of the tube as shown in Figure. Now one 
end of the open ends is sealed and the tube is then rotated about a vertical axis passing 
through the other vertical arm with angular speed 0 40 /3 / sec.rad  If length of each 
vertical arm is 1a m and in the sealed end liquid each to a height 1/ 2 ,y m find pressure in 
the sealed tube during rotation.  5 210 /in N m  

 
 

Key :0001.00 
 
480. The number of significant figures in an area 24 22.64 10 m  is  
 Key: 3 
481. The maximum error in the measurement of mass and density of the cube are 2% and 1%, 

respectively. The maximum percentage error or the measurement of length will be…….  
 Key: 1 
482. The heat generated in a circuit depends on resistance, current and time of flow of current.  If 

errors measured in the above are  and  respectively and if error in heat measured is 
 the value of x is___________.  

 Key: 6  

483. The least count of a stop watch is 1 .
5

s  The time of 20 oscillations of a pendulum is measured 

to be 25 .s  The maximum percentage error in the measurement of time period of pendulum in 
multiples of 0.4% is  

 Key: 2 
484. The area (in sq. units) of the region  
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           2, : 0, 3, 4 1x y x x y x yand y x       is k. Then the value of 10k is 

 Key: 4 
485. A uniform wire ( 11 22 10y Nm  ) is subjected to a longitudinal tensile stress of 7 26 10 Nm . If 

the overall change in volume of wire is 0.02%, fractional decrease in radius of wire is 510x . 
The value of x is _______________.  

 Key: 5 
486. A uniform rod is rotating about one of its end with a constant angular velocity   in gravity 

free space. The ratio strain produced in two halves is k(>A). Then find the value of 20
11

k .  

 Key: 4 
487. A mass M attached to a spring oscillates with a period of 1s. If the mass is increased by 3 kg, 

the assuming that Hookes’ law is obeyed. The period increases by 1s. Find the value of M 
(in kg)  

 Key: 1 
488. A solid copper sphere of radius ‘r’ is suspended from a point using a steel wire of length ‘l’ 

and radius ‘r’. The elongation in the steel wire is 1 mm. If that sphere is replaced with 
another copper sphere of radius ‘2r’ the elongation in that steel wire would be _______ mm.  

 Key: 8 
489. A brass bar, having cross sectional area 210cm  is subjected to axial forces as shown in the fig. 

Total elongation of the bar is (Take 2 28 10Y tcm  )   430 5 10yx cm    then xy is  

 
Key: 2 

490. ,a b and c
   are the sides of a triangle taken in an order.  If 2 4 ˆ ˆˆ ˆ ˆ ˆ3 2a i j k and b i j k     

  and 
ˆˆ ˆc a xi yj zk   

   then what is the value of y ? 
 Key: 5 

491. Find the value of 
15
p 

  
 for which the vectors 3 2 ˆˆ ˆ 9a i j k  

  and ˆ 3 ˆˆb i pj k  


 are 

perpendicular to each other.  
 Key: 1 

492. If angular acceleration of a particle in circular motion about its centre of revolution 2k



  is 

2rad /  s when its radius vector is  2 3 ,r i j m
    

 
  then tangential acceleration  .ta r 

   is

ˆ ˆxi yj  . Then what is the value of x y  
 Key: 2 
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493. The rectangular components of a vector are (2, 2).  The corresponding rectangular 

components of another vector are.  1, 3   Angle between the two vectors is 5y . What is the 

value of y 
 Key: 3 
494. A rod 1m long is 210cm in area for a portion of its length and 25cm in area for the remainder. 

The strain energy of this stepped bar is 40% of that of a bar 210cm in area, 1m long, under the 
same stress as in 25cm  area part. The length  (in cm) of the portion 210cm in area in the 
stepped bar is 10.x  Find the value of x. 

 Key: 4 
495. The reading of a spring balance when a block is suspended from it in air is 120 Newton. This 

reading is changed to 80 Newton when the block is submerged in water. The specific gravity 
of the block is  

 Key: 3 
496. A block of ice of density 0.9  gm 1cc  and of volume 100 cc   floats   in water. The volume of 

ice inside the water is10  cc,x then x  is  
 Key: 9 
497. Two substances of densities 1 are 2  are mixed in equal volume and the relative density of 

mixture is 4. When they are mixed in equal masses, the relative density of mixture is 3. Find 
the value of 1 , (in CGS Units). 
Key: 6 

498. A block of mass 10 kg is placed on a rough horizontal surface of coefficient of friction 
0.1.  A force of 100 N acts on it as shown at 037  with the horizontal. The frictional force 
acting on the body is .... N. –2g 10 ms    

 Key: 4 
499. The rear side of truck is open and a box of mass 50kg is placed at 3.2m away from the open 

end. The co- efficient of friction between the box and the surface is 0.2. If the truck starts 
from rest and moves on a straight road with acceleration 22.1ms the box falls off the truck 
after a time  2g 10ms  

 Key: 8 
500. A block of mass 2 kg is placed on the floor a lorry moving horizontally with an acceleration 

of 28 ms . The coefficient of static and kinetic friction between the block and lorry is 0.9 and 
0.7. If 210g ms  the acceleration of the block relative to earth is _______ 2/m s  

 Key: 8 
501. A clock Keeps correct time at 10o C .It loses 17.28 sec per day then the temperature of the day 

is 010N C . The value of N is __________ ( 6 020 10 / C   )  
 Key: 2 
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502. The increase in temperature of aluminium rod in multiples of hundreds, if its length is to be 
increased by 1%   6 025 10Al C   is________  

 Key: 4 
503. A particle is moving along a circle of radius 3 m. if its centripetal acceleration is 3 2ms , its 

angular velocity in rad 1s is  
 Key: 1 
504. A plane flies a loop-the-loop circle at uniform speed ' 'u  the pilot experiences an apparent 

weight at the bottom which is double his apparent weight at the top of circular path.  The 

acceleration due to gravity is ' 'g .  If radius of the path is 
2

,nu
g

 find value of ' 'n  

 Key: 3 
505. A particle ‘P is moving in a circle of radius ‘r’ with uniform speed v. AB is the diameter of 

circle and ’C’ is the centre .The angular velocity of P about A and C are in ratio 3: x.Then x=  
 Key: 6 
506. An ideal gas which undergoes through a process V = 2aT ; starting at 0T  and ends at 02T . ’ a ’ 

is a constant. The molar heat capacity of the gas if it is monoatomic is 
2
n R ; What is n ?  

 Key: 7 
507. A piece of ice (Specific heat capacity=2100J. kg-1 .(Cº)-1 and latent heat = 3.36 x 105 J. kg-1) 

of mass m grams is at -50C at atmospheric pressure. It is given 420 J of heat so that the ice 
starts melting. Finally when the ice-water mixture is in equilibrium, it is found that 1 g of ice 
has melted. Assuming there is no other heat exchange in the process, the value of m (in 
grams) is 
Key: 8 

508. Mass is non uniformly distributed over the rod of length “ l ” . Its linear mass density varies 

linearly with length as 0 .x   The position of centre of mass is given by 
3
kl  where k = ____ 

 Key: 2 
509. Four identical particles each of mass 1 kg are arranged at the corners of a square of side 

length 2 2m . If one of the particles is removed, the shift in the centre of mass is x
y

.  Find 

x  value  
 Key: 2 
510. Two blocks A and B of masses 8kg and 4kg placed on a smooth horizontal surface are 

connected with a spring. An impulse provides a velocity of 6m/sec to the block A. Find the 
velocity of centre of mass (in m/sec)  

 Key: 4 
511. Calculate the pressure (in105N/m2) exerted by a mixture of 8 g of oxygen, 14 g of nitrogen, 

and 22g of carbon dioxide in a container of 30 litres at a temperature of 270 C . 
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Key: 3 
512. A gaseous mixture enclosed in a vessel consist of 1gm  mole of  gas a with 

1
5
3

  
 

  and 

another gas B with 
2

7
5

  
 

 at a temperature T. The  gases A and B  do not react with each other 

and assume to be ideal. Find the no. of gram moles of the gas B, If ‘ ’ for gaseous mixture 
is   19 /13  

 Key: 2 
513. Two identical 5 kg blocks are moving with speed 2 m/s towards each other along a 

frictionless horizontal surface. The two blocks  collide, stick together and come to rest. 
Cosidering the two blocks  as a system, work done by external force is ________J..  

 Key: 0 
 514. A body moving along + x axis undergoes oblique collision with a stationary identical body. 

Collision is perfectly elastic. If the angle made by 1st body with + x-axis is 015  then angle 
made by 2nd body with + x-axis is ‘N’ times 015 . ‘N’ is equal to____  

 Key: 5 

 515. A body falls from a height 20 m, 1
2

e   , the time interval between starting point and second 

bounce is ( in seconds)  210 msg   
 Key: 4 
516. A rubber ball dropped from a height of 20 m  210 msg   falls on the roof of an elevator 

going up at 2 m/s.  If the collision is elastic, change in speed of the ball during collision is  
 Key: 4 
517. A particle travelling horizontally with speed u collides and sticks with a particle of equal 

mass hanging at rest at the end of a light inextensible string of length 2l . If the string rotates 
through an angle of 060  before its velocity becomes zero, if u is xg  then the value of  x is  

 Key: 8 
518. A ball projected at 060 with vertical collides with a smooth horizontal surface perfectly 

inelastically. If kinetic energy of the ball before the collision is 12J, kinetic energy of ball 
after the collision is (x) J. What is the value of x ? 

 Key: 9 
519. The internal energy of gas is given by 2 .U PV  It expands from 0V  to 03V  against a constant 

pressure 0P . The heat absorbed by the gas in the process is N times 0 0PV , then N is equal to.  
 Key: 6 
520. An ideal gas absorbs 100 J of heat and performs 25 J of work at constant pressure. Find the 

number of degrees of freedom of the gas. 
 Key: 6 
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 521. Figure shows the variation of internal energy U with the density   of one mole of ideal 
diatomic gas. Process BA is a part of rectangular hyperbola. Find the work done by the gas 
in the process B to A in Joule.  

 
 Key: 8 
522. An ideal gas absorbs 100 J of heat and performs 25 J of work at constant pressure. Find the 

number of degrees of freedom of the gas 
Key: 6 

523. In the P-V diagram shown, the gas does 5 J of work in isothermal process ab and 4 J in 
adiabatic process bc. What will be the change in internal energy (in joules) of the gas in 
straight path c to a?  

 
 Key: 4 
524. An ideal triatomic gas expands according to law 2PV   constant. If molar heat capacity of the 

gas for the process is NR, then N is equal to  
 Key: 2 
525. In the figure shown, a cylinder A is initially rolling with velocity v on the horizontal surface 

of the wedge B (of same mass as A).All surfaces are smooth and B has no initial velocity. If 

the maximum height reached by cylinder is 
2v

pg
, then the value of ‘p’ will be   

 
 Key: 4 
526. A disc of radius R is confirmed to roll without slipping at A & B. If the plates have 

velocities as shown, the Angular velocity of disc is .
3
NV

R
 where N = ______  
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 Key: 3 
527. Consider a body, shown in figure, consisting of two identical balls, each of mass M 

connected by a light rigid rod. If an impulse J =MV  is imparted to the body at one of its 

ends, its angular velocity would be .KV
L

 The value of K is  

 
 Key: 1 
528. A heavy body moving with a velocity 120ms and another small object at rest undergo an 

elastic collision. The latter will move with a velocity of in /m s  
 Key: 40.0 
529. A 2.5kg mass moving at a speed of 15m/sec collides with 5kg object initially at rest. They 

stick together. Find the velocity of the combination after the collision in /m s . 
 Key: 5.0 
530. A bomb of mass 9Kg explodes into two pieces of 3kg and 6kg. The velocity of 3Kg piece is 

16m/s. The kinetic energy of 6kg piece is__ joule. 
 Key: 192.0 
531. During an adiabatic compression of 2 moles of gas, 100 J of work was done. The change in 

the internal energy will be in joule: 
 Key: 100.0 
532. When a system is taken state i to state f along  the path iaf , it is found that 50Q  cal and 

20W   cal. Along the path ibf 36Q   cal. W along the path ibf is in cal 
 

i

fa

b  
 Key: 6.0 
533. If the centripetal force acting on a body revolving along a circular path of radius 30 m is 400 

N, its K.E is–––––KJ 
 Key: 6.0 
534. 5 gm of steam at 100 C is passed into calorimeter containing liquid. Temperature of liquid 

rises from 32 C to40 C  . Then water equivalent of calorimeter and content is––––g 
 Key: 375.0 
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535. A Copper calorimeter of a mass 300 g contains 500 g of water at a temperature of 20∘C . A 
500 g Of copper block at 100∘C is dropped into the calorimeter. If the resultant temperature 
is 25∘C , Then find the specific heat of copper in––––J Kg-1 K-1 
Key: 290.0 

536. 6 gm of steam at 100 C is mixed with 6 gm of ice at 0 C . The mass of steam left 
uncondensed is 

 Key: 4.0 
537. A point of the rim of wheel 6m in diameter has linear velocity of 118 ms . The angular 

velocity of the wheel is––––– -1rads  
 Key: 6.0 
538. A constant torque of 31.4 N-m  is exerted on a pivoted wheel. If angular acceleration of wheel 

is 24 rad/s , then the moment of inertia of the wheel is in kgm2 

 Key: 2.5 
539 Consider a uniform square of side ‘a’ and mass ‘m’. The moment of inertia of this about an 

axis perpendicular to its plane and passing through one of its corners is _____ma2 

 Key: 0.67 
 540 The moment of inertia of square lamina about an axis passing through its centre of mass and 

perpendicular to its plane is 220Kgm . Its M.I. about an axis along its edge will bein kgm2 

 Key: 40 
 541 A gaseous mixture consists of 16g of helium and 16g of oxygen. The ratio /p vC C  of the 

mixture is:  
 Key: 1.62 

542. A gas has 4γ
3

  and is heated at constant pressure, what percentage of total heat supplied is 

used for doing the external work in percentage 
Key: 25 

543. A system consists of two identical particles one particle is at rest and the other particle has 
an acceleration ' 24ms ’.  The centre of mass of the system has an acceleration of  2ms

 
 Key: 2.0 
544. Three particles of masses 4 , 2kg kg and 2kg situated at (4,1),( 2, 2) and (1, 3) are acted upon by 

external forces 3 , 8N N and 4N . The acceleration of centre of mass of the system is 
 Key: 0.63 
545. A metal plate is as shown in the figure. The distance of centre of mass of the plate from O is 

in cm 
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 Key: 6.25 
546. 80 g of water at 030 C  is poured on a large block of ice at 00 C . The mass of ice that melts is in 

grams 
 Key: 30.0 
547. 1 gm of ice at 00 C is converted to steam at 0100 C the amount of heat required will be

 536 /steamL cal g   in cal 
Key: 716.0 

548. During an adiabatic compression of 2 moles of gas, 100 J of work was done. The change in 
the internal energy will be in J 

 Key: 100 
549. When an ideal gas ( 5 / 3  ) is heated under constant pressure, what percentage of given heat 

energy will be utilised in doing external work 
 Key: 40 
 550. A ring of diameter 0.4m  and of mass 10 kg  is rotating about its axis at the rate of1200 r.p.m . 

The angular momentum of the ring is in 2 1. .kg m s  
 Key: 50.24 
 551. There are two thermally insulated vessels. One with 0.25 moles of He and other with n 

moles of  2H  . Initial temperature of both are same. New equal amount of heat is supplied to 
both the vessels. It is found that in both gases temperature rise by same amount. Find the 
number of moles of hydrogen in second vessel. 

 Key: 0.15 
 552. One mole of a diatomic gas is isothermally expanded at  027 C  till the volume is doubled. 

Then it is adiabatically compressed to its original volume. Find the total work done. (
0.42 1.319 ) . 

 Key: -263.77 
553. A stationary bomb explodes into two parts of masses3kg and1kg . The total kinetic energy of 

the two parts after the explosion is 2400J . The kinetic energy of small part is in joules:  
 Key: 1800.0 
554. A bomb of mass 16 kg at rest explodes into two pieces of masses 4 kg and 12 kg. The 

velocity of 12 kg mass is 4 m/s. The kinetic energy of the other mass is in joules: 
 Key: 288.0 
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555. A 5000 kg rocket is set of by vertical firing. The relative speed of burnt gas is 1800 ms . To 

give an initial upwards acceleration of 220 ms , the amount of gas ejected per second to 

supply the needed thrust will be in 1kg s  
 Key: 187.5 
556. One mole of hydrogen is mixed with 1 mole of helium at same temperature. The ratio of 

specific heats  of the mixture will be___ 
 Key: 1.5 
557. Calculate the temperature at which the oxygen molecules will have the same rms velocity as 

the 2H molecules at 0127 C . Molecular weight of oxygen is 32 and that of hydrogen is 2 then 
in K: 
Key: 6400.0 

558.. If  (3 4 5 ) /V i j k m s  
   is the instantaneous velocity of a body of mass 1.50 kg . its kinetic 

energy  is________ joules 
Key: 37.5 

559.. Power applied to a particle varies with time as  25 3 1p t t   watt, where ‘ ’t is in second  The  

change in its K.E between time 1t s and 3t s is____ J  
Key: 33.3 

560.. A car weighing 500kg climbs up a hill of slope 1 in 49 with a velocity 54 kmphIf the power 
delivered by the engine is 4 KW, the frictional force acting on the car is_____ N  
Key: 166.7 

561.. The volume of a liquid at 010 C  is 50 .cc its volume at 0100 C is ____ 3cm  ( R  of liquid is 
4 07 10 / C ). 

Key: 53.15 
562.. A barometer with brass scale, which is correct at 00 c ,reads 75.000cm  on a day when the air 

temperature is 020 c . correct reading at 00 c  is_______ cm (coefficient of real expansion of 
mercury= 00.00018 / c  and coefficient of linear expansion of brass= 00.0000189 / c .) 
Key: 74.758 

563. Two metal rods of same length and same cross sectional area are connected in Series. If their 
conductivities are 1 1120Wm K   and 1 1240Wm K  , then effective conductivity of the combination 
is  

 Key: 160.00 
564. Two vessels of different material are similar in size in every respect. The same quantity of 

ice filled in them gets melted in 20 minutes and 30 minutes. The ratio of their thermal 
conductivities will be  

 Key: 1.05 
565. The number of significant figures in 300.500 are 
 Key: 6.00 
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566. The order of magnitude of  4571100 metre is 
 Key: 6.00 
567. The pressure on a square plate is measured by measuring the force on the plate and the 

length of the sides of the plate by using the formula 2

FP
l

 .  If the maximum errors in the 

measurement of force and the length are 4% and 2% respectively and the maximum error in 
the measurement of pressure is x%, then the value of x is. 
Key: 8.00 

 
568. The number of significant figures in an area 24 22.64 10 m  is  
 Key: 3 
569. The maximum error in the measurement of mass and density of the cube are 2% and 1%, 

respectively. The maximum percentage error or the measurement of length will be…….  
 Key: 1  
570. The heat generated in a circuit depends on resistance, current and time of flow of current.  If 

errors measured in the above are  and  respectively and if error in heat measured is 
 the value of x is___________.  

 Key: 6 

571. The least count of a stop watch is 1 .
5

s  The time of 20 oscillations of a pendulum is measured 

to be 25 .s  The maximum percentage error in the measurement of time period of pendulum in 
multiples of 0.4% is  

 Key: 2 
572. The area (in sq. units) of the region  
           2, : 0, 3, 4 1x y x x y x yand y x       is k. Then the value of 10k is 

 Key: 4 
573. An accurate Celsius thermometer and a Fahrenheit thermometer register 060  and 0141  

respectively when placed in the same constant temperature enclosure. What is the error in 
the Fahrenheit thermometer? 0( )F  

 Key: 1 

574. Dimensions of a,b  is yx zM L T  in the equation
3

2
a tP
bL


 . Where P is pressure, L  is distance 

and t is time the value of Z  is 
 Key: 8 
575. A constant volume gas thermometer shows pressure reading of 50cm and 90cm of mercury 

at 00 C  and 0100 C  respectively. When the pressure reading is 60 cm of mercury then the 
temperature is (5x) 0C . Then what is value of x 

 Key: 5 

Stamp



576. The higher and lower fixed points on a thermometer are separated by 150mm.When the 
length of the mercury thread above the lower temperature is 30mm, the temperature reading 
would be 010n C ,the value of n  

 Key: 2 

577. An accurate Celsius thermometer and a Fahrenheit thermometer register  and 

 respectively when placed in the same constant temperature enclosure .What is the 
error in the Fahrenheit  thermometer? 

 Key: 1 
578. If the vectors ˆ ˆˆ ˆ2 3 3 6ˆi j ck and i k     are perpendicular, the value of c is  
 Key: 1 
579. A particle of mass 1kg is moving with linear velocity (2i-2j+3k).  If the radius vector r = 

i+2j-3k, the angular momentum of the particle is 13x  find x value  
 Key: 9 
580. The magnitude of scalar product of two vectors is 8 and that of vector product is 8 3 . The 

angle between them is  . Find 1
cos

 

 Key: 2 
581. The torque of force  2 3 ˆˆ ˆ 4F i j k  


 acting at the point  ˆˆ ˆ 3Pi Qj k   about the origin is 

ˆˆ ˆ17 6 13i j k   then what is the value of (P+Q)  
 Key: 7 
582. A meter scale made up of steel rod accurately at 020 .C  In a sensitive experiment, distances 

accurate up to 0.055mm in 1 m are required. Coefficient of linear expansion  of steel is 
6 011 10 / C .The range of temperature in which  the experiment can be performed with  this 

meter scale is given by 03n C  to 05 .n C  Find n  
 Key: 5   
583. A steel rod of length l m is heated from 025 C  to 075 C  keeping its length constant. The 

longitudinal strain developed in the rod is (Given: Coefficient of linear expansion of steel 
6 012 10 / C  ) 410n    then n is  

 Key: 6 
584. Upon heating the length of the side of a cube changes by 2%. The volume of the cube 

change by….% 
 Key: 6 
585. The volume of a metal block changes by 0.12% when it is heated through 20°C. Then 

coefficient of linear expansion of that metal is……. 510 /x C  .Find the value of x 
 Key: 2 
586. If 2 3 ˆˆ ˆ 6A i j k  


 and 2 6 ˆˆ ˆ 2B i j k  


 then the vector A B  

 
 is of the form ˆˆ ˆ7 4 6ai bj ck  , then 

find the value of a b c  .  
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 Key: 5  
587. A ball is thrown upwards from the ground with an initial speed of u . The ball is at a height of 

80m at two times, the time interval being 6s. Then 10u x . Find x value (in m/s). Take
210 /g m s .  

 Key: 5 
588. A body is thrown vertically up with a velocity u. if passes three points A,B and C in its 

upward journey with velocities , ,
2 3 4
u u u  respectively. The ratio of the separations between 

point A and B and between B and C i.e.. 20AB
BC x

 , find x_______  

 Key: 7 
589. A person travels along a straight road for half the distance with velocity 1v  and the remaining 

half distance with velocity 2v  the average velocity is given by  
 Key: 4 
590. If the coefficient of real expansion of liquid is equal to the cubical coefficient of the 

container. Then the coefficient of apparent expansion of the liquid is------  
 Key: 0 
591. When a specific gravity bottle full of liquid is heated from 075 C  to 0100 C , mass of the liquid 

expelled is 1
40

th  of the mass of remaining liquid. Then coefficient of apparent expansion of 

the liquid is 010 /x C . Find the x  value  
 Key: 3 
592. If 52 gm of a liquid is heated in a vessel from 00 C  to 0100 C . 2gm of the liquid is expelled. If 

104 gm of the same liquid taken in the same vessel and heated from 00 C  to 050 C . Then the 
mass of the liquid expelled is---------(gm)  

 Key: 2 
593. A vessel is filled with a liquid such that 20% of the vessel volume is empty. It is found that 

at all temperatures the volume of the empty space above the liquid surface remains the same. 

Then the ratio of cubical expansion coefficients of vessel and liquid is 4
y

 find the y  is 

 Key: 5 
594. A body is thrown vertically up with a velocity u. if passes three points A,B and C in its 

upward journey with velocities , ,
2 3 4
u u u  respectively. The ratio of the separations between 

point A and B and between B and C i.e.. 20AB
BC x

 , find x_______  

 Key: 7  
595. A particle starts from rest, whose  a t  graph is as shown.  Find the average acceleration of 

particle for t = 0 to t = 11 sec  
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 Key: 5 
596. A particle projected vertically upwards attains a maximum height H. Ratio of the times taken 

to attain a height h  h H  is 1
3

 find 3H
h

?  

 Key: 4 
597. A U  tube is filled with mercury. When the two limbs are maintained at 00 C  and 0100 C , the 

heights of the two columns are 100cm and 101 8 cm. The coefficient of real expansion of 
mercury is 5 03 10 /x C . Find x  value  

 Key: 6 
598. A solid body floats in a liquid at 050 C  with 84% of its volume immersed. When the liquid is 

heated to 0100 C , if floats with 88% immersed. Determine the coefficient of volume 
expansion of the liquid (in 3 010 / C ). 

 Key: 1 
599. A ball is projected from the ground at angle   with the horizontal. After 1 s it is moving at 

angle 045  with the horizontal and after 2 s it is moving horizontally. The velocity of 
projection of the ball is 10 /x m s .The value of x is  

 Key: 5 
600. A ball is projected from the origin. The ' ' ' 'x and y coordinates of its displacement are given 

by 3x t and 24 5y t t  . Find the velocity of projection  /inm s .  ,given x yinm and t in s  
 Key: 5 
601. A particle when projected in gravity takes a time 1T  from A to D and a time 2T  from B to C 

as shown in the figure. The value of h is  2 2
1 2

g T T
x

  where x is  

 
 Key: 8 
602. The volume of a gas at 027 C  and 760mm atmospheric pressure is 500c.c. the volume of the 

gas at 027 C  and 380m.m of mercury pressure is 310 .x m m . Then find x value  
 Key: 1 
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603. An ideal gas is found to obey the additional law 2VP =constant. The gas is initially at a 
temperature T  and volume V , when it expands to volume 2V , its temperature becomes 

xT  find x  value is 
 Key: 2 

604. The efficiency of a Carnot’s cycle is 1
6

. On reducing temperature of sink by 065 C , the 

efficiency becomes 1
3

. The final temperature of sink is P times 65K. P value is  

 Key: 5 
605. Two carnot engines A nad B are operated in series. The first one A receives heat at 8 K and 

rejects to a reservior at temperatuer T  K. The second engine B receives the heat rejected by 
the first engine and in turn rejects to heat reservoir at 2K. Calculate the temperature TK 
when the efficiencies of the two engines are equal. 

 Key: 4 
606. The coefficient of friction between a rough horizontal floor and a box of weight 1000 N kept 

on it, is 3
k

. If a minimum force of 600 N is required to start the box moving, then k = 

 Key: 4 
607. a  block of mass 20kg is pushed with a horizontal force of 90N.If the co-efficient of static 

&kinetic friction are 0.4 & 0.3 , the frictional force acting on the block is 10 x n .Then 
x=_______  210g ms  

 Key: 6 
608. A 10 kg block is resting on the horizontal surface . Horizontal force F is applied on it for 7s. 

The variation of  F in N with time in seconds is shown in Fig. The coefficients of static and 
kinetic friction are both 0.50. Velocity of the block (in m/s) as t=4s is__  

 
 Key: 5 
609. A bead of mass 5 kg free to slide on a smooth ring of radius 20 r cm  fixed in vertical plane. 

The bead is attached to one end of a massless spring whose other end is fixed to the topmost 
point O of the ring. Initially the bead is held at rest at a point A of the ring such that 

60OCA   , C being the centre of the ring. The natural length of the spring is also equal to r. 
After the bead is released and slides down the ring, the contact force between the bead and 
the ring becomes zero when it reaches the lowest position B. If the force constant of the 
spring (in N/m) equals 100n , find n?  210 /g m s  
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 Key: 5 
 610.  A rigid box contains one mole of a monatomic ideal gas.  The walls of the box have total 

surface area rA  thickness D and thermal conductivity k.  Initially the gas is at a temperature 

0T  and pressure 0P .  The temperature of the surroundings is 0

2
T .  Find the temperature 

0 1
2
T xKAT e t

DR
       

 where x =_______  

 Key: -0.67 
611. An object of mass 5kg falls from rest through a vertical distance 20m and attains a velocity 

of 10m/s work is done by the resistance of air on the object is 250 nJ   then value of n  is  
 Key: 3 
612. A body of mass  6kg  is acted upon by a force which causes a displacement in it given by 

2

4
tx   metre where t  is the time in second. The work done by the force in 2 seconds is __J.  

 Key: 3 
613. A trolley of mass 18 kg is pulled with a velocity which depends on time and given as 3v t . 

Sand is falling vertically on the trolley at a rate of 18 kg/s. Assume sand sticks to the trolley. 
If rate of increase of Kinetic energy of the trolley at 2sect  is 324  . Find the value of   

 Key: 4 
614. Four identical particles each of mass 1 kg are arranged at the corners of a square of side 

length 2 2m . If one of the particles is removed, the shift in the centre of mass is x
y

.  Find 

x  value  
 Key: 2 
615. Two bodies of masses 1 kg and 2 kg are moving with velocities 2ˆ 3 ˆi j  and  3ˆ 4 ˆi j  m/s 

respectively. Then velocity of centre of mass of the system is 1ˆ ˆ1
3

xi j  where x is ________  

 Key: 8 
616. Mass is non uniformly distributed over the rod of length “ l ” . Its linear mass density varies 

linearly with length as 0 .x   The position of centre of mass is given by 
3
kl  where k = ___ 
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 Key: 2 
617. A rod of length 1 m having cross-sectional area 20.75m  conducts heat at 16000Js . Then the 

temperature difference across the rod is 10 p  then p  is___ 1 1200K Wm K   
 Key: 4 
618. Three metal rods of same lengths and same area of cross-section having conductivities 3, 4, 

5 units are connected in series. Then their effective conductivity will be--------------units 
 Key: 4 
619. A mass m falls freely from rest. The linear momentum after it has fallen through a height h 

is (g = acceleration due to gravity) m ngh .Then what is the value of n?  
 Key: 2 
 620. A block at rest explodes into 3 parts of the same mass. The momentums of the 2 parts are

2 anˆ d ˆp i p j . The momentum of the third part will have a magnitude is p n .Then what is the 
value of n?  

 Key: 5 
621. A bullet of mass a  moving with velocity b  strikes a large stationary block of wood of mass 

c , and remains embed in it, the final velocity of the system is an b
a c

 
  

: Then value of n?.  

 Key: 1 
622. A man of mass 60 kg is standing on a stationary boat of mass 240 kg. The man is carrying a 

sphere of mass 0.5 kg in his hands. If the man throws the sphere horizontally with a velocity 
of 112ms , the velocity with which the boat will move (in magnitude)is 2_ 10 /m s .  

 Key: 2 
 623. A man and a cart moves towards each other, man mass 64kg cart mass 32kg. Man velocity 

5.4kmph, cart velocity 1.8kmph when a man approaches the cart and jumps on it, then the 
velocity (in kmph) of the cart carring man will be? 

 Key: 3 
 624. A stationary body explodes into four identical fragments such that three of them fly off 

mutually perpendicular to each other, each with same K.E., 0E . The energy released in the 
explosion is 0nE .The value of n is  

 Key: 6 
 625. If the temperature of a black body increases from 7°C to 287°C, then the rate of energy 

radiation increases by 2x. Find x value  
 Key: 8 
 626. The temperature of a perfect black body is 1000K  and its area 20.1m . The heat radiated by it 

in 1 minute is joule is 3.4 10n  . Then n value is  
 Key: 5 

Stamp



 627. For an enclosure maintained at 2000K. The maximum radiation occurs at wave length 
m
. If 

the temperature raised to 3000K. The peak shift to 
3 m
K

 . Then K value is  

 Key: 2 
 628. Two spherical bodies A (radius 6 cm) and B (radius 18 cm) are at temperature 

1 2,T and T  respectively. The maximum intensity in the emission spectrum of A is at 500 nm 
and in that of B is at 1500 nm. Considering them to be black bodies, what will be the ratio of 
the rate of total energy radiated by A to that of B?  

 Key: 9 
629. Moment of inertia of a uniform circular disc about a diameter is I. Its moment of inertia 

about an axis perpendicular to its plane and passing through a point on its rim is increased by 
___ times.  

 Key: 6 
630. A billiard ball of radius R is struck by a cue as shown. Assume that the impulse given by the 

cue is purely horizontal. For the ball to roll without any initial slippage. The value of ' 'h  is 

5
yR . Then ' 'y  is equal to ___________  

 
 Key: 2 
631. Two identical rods of a metal are welded in series then 20 cal of heat flows through them in 

4 minute. If the rods are welded in parallel then the same amount of heat will flow in N 
minutes then N is__  

 Key: 1 
632. A uniform wire ( 11 22 10y Nm  ) is subjected to a longitudinal tensile stress of 7 26 10 Nm . If 

the overall change in volume of wire is 0.02%, fractional decrease in radius of wire is 510x . 
The value of x is ______________.  

 Key: 5 
633. A rubber cord of length 40 cm and area of cross-section 6 24 10x m  gains 30 J of energy when 

it is elongated through 10 cm. The Young’s modulus of rubber is _____ x 8 210 /N m . 
 Key: 6 
634. A force applied by the engine of a train of mass 62 10 kg changes its velocity from 110ms to 

120ms in 10 minutes. The power of the engine is_____ Mw  
 Key: 0.5 
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635. The work done is moving a body of mass 10kg from the bottom  of a smooth inclined plane 
of length 4m and inclination 060 is ______ J  210g ms  

 Key: 346.4 
636. The molecules of a given mass of a gas have ar.m.s. velocity of  /100 m sec at 027 C  and 

5 21.0 10 /N m  pressure. When the temperature is 0327 C  and pressure is 5 20.5 10 /N m , the 
r.m.s velocity in m/sec will be––––––––––– 

 Key: 141.4 

637. Figure shows plot of PV
T

and P  for 2 gm of oxygen gas at two different temperatures 

1T

2T

X

Y

1PV JK
T



P



O
 

 The value of PV
T

 where the curves meet on the X  axis is ___ 

 Key: 0.519 
638. Three particles have speeds 3,  4and 112 cms respectively. Their  rms  speed is––––––– 
 Key: 7.505 
639. A river of salty water is flowing with a velocity 2 / secm . If the density of the water is 

1.2 gm/cc then the kinetic energy of each of cubic meter of water is–––KJ 
 Key: 2.4 
640. A rectangular block of copper  0.9K  of thickness 10cm and area of cross section 220cm

has one of its faces maintained at a constant temperature of 0100 C while the opposite face is 
in contact with ice at 00 C . If there is no loss of heat, the amount of ice that melts in  20 
minutes is––––kg  

 Key: 0.27 
641. One end of a metal rod of length 0.6 m area 2120cm  is in boiling water and the other end is in 

melting ice. If 0.36 Kg of Ice melts per minute, then coefficient of thermal conductivity of 
the material of the rod is––– -1 -1wm k  

 Key: 0.186 
642. A ball of mass 50 g falls from rest vertically downwards through a distance of 40 m and hits 

the ground. Find the kinetic energy and final velocity of the ball before it hits the ground–––
––––J 

 Key: 19.6 
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643. A rod CD  of thermal resistance 5.0 /K W  is joined at the middle of  an identical rod AB  as 
shown in Fig. The ends ,A B  and D  are maintained at 0 0100 ,0C C  and 025 C  respectively. Find 
the heat current in ___CD W  

A BC

D  
 Key: 4.0 
644. A body of mass 5kg is whirled in a vertical circle by a string 1m  long. Calculate velocity at 

the top of the circle for just looping the vertical loop in m / s  
 Key: 3.1 
645. A body of mass 1kg is rotating in vertical circle of radius1m . What will be the difference in 

its kinetic energy at the top and bottom of the circle in joules? Take 210m / sg  . 
 Key: 20.0 
646. The condition of apparent weightlessness can be created momentarily when a plane files 

over the top of a vertical circle. At a speed of 900 km/hr, the radius of the vertical circle that 
the pilot must us is in km : 

 Key: 6.4 
647. Two rods of same area having conductivities 1 160Wm k  , 1 140Wm k   and lengths 0.2 ,0.3m m  

are connected in series to each other. The effective conductivity of the combination is I 
1 1Wm k   

 Key: 1.2 
648. The quantity of heat flowing for 10 seconds through a rod of length 40 cm, area 250cm is 200 

J. If the temperature difference at the ends of the rod is 080 C , then coefficient of thermal 
conductivity of the rod in 1 1Wm K  is 

 Key: 3.33 
649. A body of mass 1 4m   kg moves at 5 /i m s  and another body of mass 2 2m kg  moves at 10i  

m/s. the kinetic energy of centre of mass is in J: 
 Key: 133.33 
650. A uniform wire of length is bent in the form of a circle. The shift in its centre of 

mass is in cm: 
 Key: 0.5 
651. Three identical spheres each of radius 3cmare placed on a horizontal surface touching one 

another. The distance of centre of mass of system from any centre of the sphere is in cm: 
 Key: 3.464 

3.14 cm
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652. Two rods of length   and 2   thermal conductivities 2K and K are connected end to end. If 
cross sectional areas of two rods are equal, then equivalent thermal conductivity of the 
system is K: 

 Key: 1.2 
653. Two rods of thermal resistances 15kw and 110kw  are joined parallel combination their 

equivalent thermal resistance will be in 1kw  
 Key: 3.3 
654. A stationary shell explodes in to two fragments having masses in the ratio  

1: 2 . The heavier fragment attains a kinetic energy of 100 Joule. Find the kinetic energy 
released in the explosion in joules 

 Key: 300.0 
 655. A gun of mass 5kg  fires a bullet of mass 210 kg  with a speed of 1500ms . The ratio of the 

kinetic energy of the bullet to that of the gun is _ 310  
 Key: 0.5 
 656. The radiations from the sun have maximum wavelength of 

 
0

5760 A . The surface temperature of the sun is  20.288 10 mKb    in K: 

 Key: 5000.0 
 657. Due to fall in main voltage, the temperature of filament of a bulb falls from 3000K to 

2000K. what is the percentage fall in power consumption? 
 Key: 80.25 
658. A black body at 0227 C  radiates heat at the rate of 1 25cals cm  . The rate of heat radiated in 

1 2cals cm   at 0727 C  is in 1 2cals cm  : 
 Key: 80.0 
659. A block of mass m moving with speed v collides with another block of mass 4m at rest. The 

lighter block comes to rest after the collision. The coefficient of restitution is  
 Key: 0.25 
660. A batsman deflects a ball at angle 090  without changing its initial speed which is equals to 

154kmh . The impulse imparted to the ball  0.5m kg  is   
 Key: 10.6 
661. Force on a bullet is 5600 2 10F t   where F is in Newton and t is in second. When force on 

the bullet is zero then impulse is :  
 Key: 0.9 
662. The increase in length of a wire on stretching is 0.025%. if its Poisson’s ratio is 0.4, then the 

percentage decrease in diameter is  
 Key: 0.01 
663. The longitudinal strain in a metal bar is 0. 5. If the Poisson’s ratio for the metal is 0.20, the 

lateral strain is_________mm 
 Key: 0.1 
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664. M.I of a solid sphere about its diameter is 264 kgm . If that sphere is recast into 8 identical 
small spheres, then M.I. of such small sphere about its diameter is in kgm2 

 Key: 2 
665. Moment of inertia of a hoop suspended from a peg about the peg is (mass = 0.5 kg and 

radius 2 cm)  is 4 2____ 10 kgm  
 Key: 4 
666. If the temperature of sun were to increase from T to 3T and its radius from R to 3 ,R  then 

ratio of  radiant energy received on earth to what it was previously will be 
 Key: 729 
667. The young’s modulus of the material of a rod is 1020 10 Pascal .When the longitudinal strain 

is 0.04%,the energy stored per unit volume is 3 3________ 10 /J m  
 Key: 16 
668. A metallic rod of Young’s modulus 11 22 10 Nm  undergoes a strain of 0.5%. Then the energy 

stored per unit volume in the rod will be  6 3________ 10 /J m  
 Key: 2.5 
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