
PHYSICS

BOOKS - CP SINGH PHYSICS

(HINGLISH)

CENTER OF MASS

Example

1. The four particles of masses  and

 are placed on the vertices of a sqare of

m, 3m, 2m

4m

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_04l2u8eun1pG


side . Locate the center of mass 

Watch Video Solution

L

2. Consider the situation as shown in the

�gure. Locate the center of mass. 

https://dl.doubtnut.com/l/_04l2u8eun1pG
https://dl.doubtnut.com/l/_nylzkUoGSfGH


Watch Video Solution

https://dl.doubtnut.com/l/_nylzkUoGSfGH


3. Locate the center of mass. 

Watch Video Solution

https://dl.doubtnut.com/l/_OCRwn86bvlFC
https://dl.doubtnut.com/l/_gJPG2ryf6xU0


4. Two identical rods each of mass  and

length are connected as shown. Locate   

Watch Video Solution

m

c. m.

5. Three thin uniform rods made of same

material are joined as shown. Locate x

https://dl.doubtnut.com/l/_gJPG2ryf6xU0
https://dl.doubtnut.com/l/_Zuo8e33lhN6k


coordinate of COM. 

A. L/2

B. L/3

C. L/4

D. L

https://dl.doubtnut.com/l/_Zuo8e33lhN6k


Answer: A

Watch Video Solution

6. Two uniform discs made of same material

and thickness of redii  and  are joined as

shown. Locate   

R 2R

c. m.

https://dl.doubtnut.com/l/_Zuo8e33lhN6k
https://dl.doubtnut.com/l/_m6Xw0Jtd0DKa


Watch Video Solution

7. Two plates made of the same material and

thickness are joined as shown. One plate is

circular and another square in shape. The

diameter of circular plate is equal to the side

of the square plane. Locate   

Watch Video Solution

c. m.

https://dl.doubtnut.com/l/_m6Xw0Jtd0DKa
https://dl.doubtnut.com/l/_v7Qu79H6ymcU


8. From a circular disc of radius , another

disc of diameter  is removed. Locate  of

the remaining portion. 

Watch Video Solution

R

R c. m.

https://dl.doubtnut.com/l/_v7Qu79H6ymcU
https://dl.doubtnut.com/l/_j3XHaAWK4bu0


9. From a semicircular disc of radius ,

another semicircular disc of radius  is

removed. Find the  of the remaining

position. 

Watch Video Solution

r1

r2

c. m.

https://dl.doubtnut.com/l/_IrDIC4J3roGM


10. A right circular cone of radius  and height

 is placed on a hemisphere of radius .

Locate  of the combined mass from .  

Watch Video Solution

R

2R R

c. m. O

https://dl.doubtnut.com/l/_7KU2180RBHzF


11. The linear mass density i.e. mass per unit

length of a rod of length  is given by

, where  is constant , 

distance from the left end. Find the total mass

of rod and locate  from the left end.  

Watch Video Solution

L

ρ = ρ0(1 + )
x

L
ρ0 x

c. m.

https://dl.doubtnut.com/l/_19nl5mMb7Ei3


12. Locate  of thin , uniform semicircular

wire of radius .

Watch Video Solution

c. m.

R

13. Locate  of thin , uniform semicircular

plate.

Watch Video Solution

c. m.

https://dl.doubtnut.com/l/_44imE89fo95Q
https://dl.doubtnut.com/l/_W31LCYqPcckG


14. The three particles of mass  and 

are located at  and .

Find the position vector of 

Watch Video Solution

m, 2m 3m

(1, 2, 3), (2, 3, 4) (1, 1, 1)

c. m.

15. A system consists of three particles in

motion as shown. Find the velocity of   

Watch Video Solution

c. m.

https://dl.doubtnut.com/l/_VLtxGJB5zpbW
https://dl.doubtnut.com/l/_spSfaYkAg18r


16. Find the velocity of   

Watch Video Solution

c. m.

17. Two particles of masses  and  are

placed at separation  on a smooth surface.

They move towards each other due to mutual

2m 3m

d

https://dl.doubtnut.com/l/_spSfaYkAg18r
https://dl.doubtnut.com/l/_bo9McqUrAVS5
https://dl.doubtnut.com/l/_W2zb3o3hxa7W


attractive force. Find (a) acceleration of c.m.

(b) Velocity of c.m. when separation between

particles becomes . ( c) At what distance

from the initial position of mass , the

particles collide.

Watch Video Solution

d/3

2m

18. A  kid is sitting in a  boat in a lake.

The distance of kid from the bank of lake is

. If the kid moves  on the boat towards

the bank, then �nd the distance of kid from

20kg 60kg

20m 8m

https://dl.doubtnut.com/l/_W2zb3o3hxa7W
https://dl.doubtnut.com/l/_Tx4DKa8EfbHd


the bank. The system is initially at rest and

there is no friction between boat and water.

Watch Video Solution

19. A boy of mass  is standing at one ned

of the boat (mass : 80 kg) of length 6m in a

river. Now the boy reaches to other end of the

boat. Find the distance moved by the boat and

the distance travelled by boy as seen from the

bank of river.Assume that the system is at rest

40kg

https://dl.doubtnut.com/l/_Tx4DKa8EfbHd
https://dl.doubtnut.com/l/_2jXkbLf9SPGH


and no friction between the boat and the

water.

Watch Video Solution

20. All surfaces are smooth. The ball of mass 

is released from . Find the distance travelled

by the block of mass .  

m

A

M

https://dl.doubtnut.com/l/_2jXkbLf9SPGH
https://dl.doubtnut.com/l/_H2aPa3ELVgpj


Watch Video Solution

21. A small sphere of radius R is held against

the inner surface of a larger sphere of radius

6R. The masses of large and small spheres are

4M and M, respectively , this arrangement is

placed on a horizontal table. There is no

friction between any surfaces of contact. The

small sphere is now released. Find the

coordinates of the centre of the larger sphere

when the smaller sphere reaches the other

https://dl.doubtnut.com/l/_H2aPa3ELVgpj
https://dl.doubtnut.com/l/_OJDCiVdZTOB0


extreme position. 

Watch Video Solution

22. A bomb is thrown at a speed  at an

angle . At the highest point , it explodes

into two parts of equal mass , the one part

coming to rest. Find the distance from the

20m/s

45∘

https://dl.doubtnut.com/l/_OJDCiVdZTOB0
https://dl.doubtnut.com/l/_J2MrdSnBhTF3


origin to the point where the other part

strikes the ground.

Watch Video Solution

23. A bullet of mass  is �red with a speed

of  from a gun of mass  . Find the

recoil velocity of the gun.

Watch Video Solution

50kg

200m/s 2kg

https://dl.doubtnut.com/l/_J2MrdSnBhTF3
https://dl.doubtnut.com/l/_6KmXmHko2sQ2


24. A bomb of mass  explodes into two

parts of mass ratio . If the . Of smaller

fragment is  , �nd the  of the larger

fragment.

Watch Video Solution

4m

1: 3 K. E

K K. E.

25. A shell is �red from a cannon with a

velocity  at an angle  with the

horizontal direction. At the highest point in its

path it explodes into two pieces of equal mass.

v(m/sec. ) θ

https://dl.doubtnut.com/l/_zGMsVAsWvqg5
https://dl.doubtnut.com/l/_TPnewOo0zD3o


One of the pieces retraces its path to the

cannon and the speed (in ) of the

other piece immediately after the explosion is

Watch Video Solution

m/sec.

26. As shown , a small body of mass  placed

over a larger mass  whosw surface is

horizontal near the smaller mass and

gradually curves to become vertical. The

smaller mass is pushed on the longer one at a

speed  and the system is left to itself.

50g

1950g

20m/s

https://dl.doubtnut.com/l/_TPnewOo0zD3o
https://dl.doubtnut.com/l/_Gdzuw7TSEJjM


All surfaces are smooth. Find the speed of the

larger block when the smaller block is moving

on the vertical part. 

Watch Video Solution

27. A  nucleus , initially at rests , emits an

alpha particle with a speed . Calculate the

U 238

v0

https://dl.doubtnut.com/l/_Gdzuw7TSEJjM
https://dl.doubtnut.com/l/_8ced1drggXHn


recoil speed of the residual nucleus .

Assume that the mass of a nucleus is

proportional to the mass number. Also ,

calculate the ratio of  and  -

particle.

Watch Video Solution

Th234

K. E. ofTh234 α

28. A bomb of mass  initially at rest

explodes and breaks into three pieces of

masses in the ratio . The two pieces of

equal mass �y o� perpendicular to each other

5m

1: 1: 3

https://dl.doubtnut.com/l/_8ced1drggXHn
https://dl.doubtnut.com/l/_VsPaGQODReYi


with a speed of . What is the velocity of the

heavier piece? Also , calculate the energy

released in explosion.

Watch Video Solution

v0

29. Three particles A, B and C of equal mass

move with equal speed V along the medians of

an equilateral triangle as shown in hgure. They

collide at the centroid G of the triangle. After

the collision, A comes to test, B retraces its

path with the speed V. What is the velocity of

https://dl.doubtnut.com/l/_VsPaGQODReYi
https://dl.doubtnut.com/l/_jEV80JQ796hS


C ? 

Watch Video Solution

30. A boy of mass  is standing on a platform

of  kept on smooth �oor. If the body starts

moving on the platform with a speed 

m

M

v0

https://dl.doubtnut.com/l/_jEV80JQ796hS
https://dl.doubtnut.com/l/_hI0D2hniJlhm


relative to the platform , with what velocity to

the �oor does the platform recoil ?

Watch Video Solution

31. A cannon of mass  �res a shell of mass 

 with speed  relative to the barrel which

is inclined at an angle  with horizontal . Find

the recoil speed of cannon if it is placed on ice.

Watch Video Solution

m1

m2 v0

α

https://dl.doubtnut.com/l/_hI0D2hniJlhm
https://dl.doubtnut.com/l/_PLAou5vjEVhO


32. A block at rest is suddenly burst into two

pieces of mass  and  , respectively . The

pieces �y apart with a relative of ,

determine the speed of each. If the coe�cient

of friction for surface is  , �nd the

separation between pieces when they come at

rest.

Watch Video Solution

2kg 4kg

30m/s

0.5

https://dl.doubtnut.com/l/_WrUtToB9ziQk


33. A boy of mass  is riding on a trolley of

mass  which is moving on smooth �oor at

speed . He jumps o� in the opposite

direction of motion of trolley with velocity 

relative to the trolley before the jump. Find

the velocity of the trolley after jump.

Watch Video Solution

m

M

v0

u

34. Two boys each of mass  are standing

on the right side of a trolley of mass  ,

40kg

80kg

https://dl.doubtnut.com/l/_dSrKoSuahBzo
https://dl.doubtnut.com/l/_2Bi1OVWeHV3r


initially at rest on smooth �oor. The boys

jumps to the right with velocity  with

respect to the trolley before the jump. Find

the �nal velocity of the trolley if the jumps : (a)

together , (b) one after the other and (c ) one

boy is on the left and the other on the right ,

the boy on the left jumps to the left and then

the boy on the right jumps to the right. Each

boy jumps with  with respect to the

trolley before the jump.

Watch Video Solution

3m/s

3m/s

https://dl.doubtnut.com/l/_2Bi1OVWeHV3r
https://dl.doubtnut.com/l/_4uYFJtYeSyR6


35. A boy of mass  moves on a  long , 

 railroad car on the smooth horizontal

�oor. Now the boy moves with speed .

(a) Find the velocity of the car with respect to

the �oor. (b) If the boy starts from middle of

the car and reaches to one end of the car , �nd

the distance traveled by the car. (c ) If the boy

stops at the end , �nd the velocity of the car.

(d) If the boy falls o� the car at one end while

walking , �nd the velocity of the car.

Watch Video Solution

40kg 10m

60kg

5m/s

https://dl.doubtnut.com/l/_4uYFJtYeSyR6
https://dl.doubtnut.com/l/_vS1UCbD0l1Tw


36. Two identical buggies 1 and 2 with one man

in each move without friction due to inertia

along the parallel rails toward each other.

When the buggies get opposite each other,

the men exchange their places by jumping in

the direction perpendicular to the motion

direction. As a consequence, buggy 1 stops

and buggy 2 keeps moving in the same

direction, with its velocity becoming equal to v.

Find the initial velocities of the buggies  and

 if the mass of each buggy (without a man)

equals M and the mass of each man m.

v1

v2

https://dl.doubtnut.com/l/_vS1UCbD0l1Tw


Watch Video Solution

37. A block of mass  with a semi - circular

track of radius  rests on a smooth �oor. A

sphere of mass  and radius  is released

from rest from . Find the velocity of sphere

and track , when the sphere reaches . 

M

R

m r

A

B

https://dl.doubtnut.com/l/_vS1UCbD0l1Tw
https://dl.doubtnut.com/l/_hmZfmNO2UOdh


Watch Video Solution

38. A small block of super dense material has a

mass equal to the half of the mass of the

earth . It is released from the height

 radius of the earth) . Find its

speed when its height from the eath surface

decreases by .

Watch Video Solution

H(H < <

75 %

https://dl.doubtnut.com/l/_hmZfmNO2UOdh
https://dl.doubtnut.com/l/_kNDd3S2zILcU


39. A block of mass  is placed on a triangular

block of mass  , as shown. All

surfaces are smooth. Calculate the velocity of

triangular block when the smaller block

reaches at bottom. 

Watch Video Solution

m

M(M = 2m)

https://dl.doubtnut.com/l/_DwMM3RSBC8ar
https://dl.doubtnut.com/l/_BXioJEE3mNOZ


40. A block of mass  is placed on

smooth surface. Another block of mass  is

given velocity  in horizontal direction ,

as shown. Find the speed of  when it breaks

o� from . Also , calculate the maximum

height attained by it from its initial level. Take

.  

Watch Video Solution

(M = 2m)

m

√9gh

m

M

h = 2m

https://dl.doubtnut.com/l/_BXioJEE3mNOZ


41. A particle of mass  moving on a smooth

surface with velocity  strikes another

particle of mass  moving with  in the

same direction . If the collision is elastic and

head - on , �nd velocities of particles after the

collision.

Watch Video Solution

m

10m/s

2m 5m/s

42. Solve the previous problem , if particles

moving in opposite direction.

https://dl.doubtnut.com/l/_S99K8EvN8cyb
https://dl.doubtnut.com/l/_znfDOU6tdHPS


Watch Video Solution

43. A particle of mass  moving on a smooth

surface with some velocity strikes another

particle of mass  at rest. The head - on

elastic collision takes place. After the collision ,

particles move with equal speed in opposite

direction . Determine the mass ratio.

Watch Video Solution

m1

m2

https://dl.doubtnut.com/l/_znfDOU6tdHPS
https://dl.doubtnut.com/l/_6PLKn0kL5PB9


44. A particle of mass  moving with some

velocity on a smooth surface strikes another

particle of mass  at rest , elasticity head -

on. What fraction of incident  is

transferred to the particle of mass .

Watch Video Solution

m

ηm

K. E.

ηm

45. In the previous problem , �nd the value of

 if the the particle of mass  should recoilη ηm

https://dl.doubtnut.com/l/_BrnPyCLpmCfU
https://dl.doubtnut.com/l/_gVqQFoqN8pvm


with (a) the greater  . (b) the greatest

momentum and ( c) the greatest speed.

Watch Video Solution

K. E.

46. A bullet of mass  moving with velocity 

on smooth surface strikes a block of mass 

kept at rest. The collision is completely

inelastic. Find the common velocity and the

fractional loss in kinetic energy.

Watch Video Solution

m u

M

https://dl.doubtnut.com/l/_gVqQFoqN8pvm
https://dl.doubtnut.com/l/_onAABdeFrK2D
https://dl.doubtnut.com/l/_MR7KgvBI9Q5M


47. In the previous problem , the block of

 is attached to a string of length .

Find the maximum angle made by the string

with vertical . Take veloctiy of buller

. Take .

Watch Video Solution

massM L

u = 4√gL M = 3m

48. A bullet of mass  moving horizontally

at a speed  strikes a block of mass 

 attached to a string like a simple

pendulum. The bullet penetrates the block and

10kg

140m/s

100g

https://dl.doubtnut.com/l/_MR7KgvBI9Q5M
https://dl.doubtnut.com/l/_7prtLVpeIFbo


emerges on the other side. If the block rises by

 , �nd �nal velocity of bullet.

Watch Video Solution

80cm

49. A ball  of mass  attached to a string of

length  is released when the string is

horizontal. It strikes another ball  of mass

 suspended to another string of length 

at rest as shown. Find the maximum angle

made by the string if the collision is

A m

L

B

2m L

https://dl.doubtnut.com/l/_7prtLVpeIFbo
https://dl.doubtnut.com/l/_7VWD2CIiWjWA


completely inelastic. 

Watch Video Solution

50. In the previous problem , if the collision is

head - on elastic , �nd (a) the velocities of balls

https://dl.doubtnut.com/l/_7VWD2CIiWjWA
https://dl.doubtnut.com/l/_Lfp01SCGuoIa


immediately after the collision and (b) the

maximum height attained by eacl ball.

Watch Video Solution

51. The ball  of mass  is released when the

string is horizontal. It strikes a block  of

mass  kept on a rough surface of friction

coe�cient . If a head on elastic

collision takes place , �nd the maximum

distance travelled by the block on a rough

A m

B

3m

μ = 0.1

https://dl.doubtnut.com/l/_Lfp01SCGuoIa
https://dl.doubtnut.com/l/_cAkQ5kKKvWaK


surface. 

Watch Video Solution

52. In the previous problem another block  of

mass  is placed at distance  right of block

. Find  the distance travelled by the

C

m 1m

B (a)

https://dl.doubtnut.com/l/_cAkQ5kKKvWaK
https://dl.doubtnut.com/l/_MRJDDt5iQOp6


combined mass if the collision is completely

inelastic and  separation between the

blocks when they stop after head - on elastic

collision.

Watch Video Solution

(b)

53. Two blocks  and  of masses  and 

are connected by a massless spring of natural

length  and spring constant . The blocks are

intially resting on a smooth horizontal �oor

with the spring at its natural length , as shown

A B m 2m

L k

https://dl.doubtnut.com/l/_MRJDDt5iQOp6
https://dl.doubtnut.com/l/_c8H0RyN8QFKk


. A third identical block  of mass  moves on

the �oor with a speed  along the line joining

 and  and collides elastically with . FInd

 the velocity of  of system 

 and  the minimum

compression of spring. 

Watch Video Solution

C m

v0

A B A

(a) c. m.

(blockA + B + spring) (b)

https://dl.doubtnut.com/l/_c8H0RyN8QFKk


54. Block of mass  is given  towards the

right. If  is the natural length of spring

constant , �nd the maximum elongation of

the spring. 

Watch Video Solution

2m v0

L

k

https://dl.doubtnut.com/l/_HEhHo3O52DkM


55. The ball strikes the block and sticks to it.

Find the maximum compression of spring. ( :

natural length of spring) 

Watch Video Solution

L

56. A block of mass  is placed on a spring

(spring constant ) �xed from

180g

k = 120N /m

https://dl.doubtnut.com/l/_aCoQyW5FwyM6
https://dl.doubtnut.com/l/_zId7zD1WhDQD


below. A ball of mass  is dropped from

height  and the collision is completely

inelastic. Find the maximum compression of

the spring. Neglect the initial compression of

the spring due to the block.

Watch Video Solution

20g

20m

57. A block of mass  is suspended by a

massless spring. The spring extends by 

due to the weight of block. A particle of mass

 is dropped from a height  on the

180g

1.8cm

20g 80cm

https://dl.doubtnut.com/l/_zId7zD1WhDQD
https://dl.doubtnut.com/l/_Vs6uu3VP4UkS


block. The collision is completely inelastic .

Find the maximum elongation of the spring.

Watch Video Solution

58. Two blocks of masses  and  compress

a spring of spring constant k by  and blocks

are a connected by a thread and placed on a

smooth surface as shown. Now , thread is

burned. Find the speed of each block when the

m 2m

x0

https://dl.doubtnut.com/l/_Vs6uu3VP4UkS
https://dl.doubtnut.com/l/_cG90OjBo1vIN


spring attains its normal length . 

Watch Video Solution

L

59. A ball of mass  moving with speed 

towards the right strikes a wall moving

towards the left with speed . Find the change

in the  of the ball if the collision is

elastic.

m v

u

K. E.

https://dl.doubtnut.com/l/_cG90OjBo1vIN
https://dl.doubtnut.com/l/_R9sD1viIHgZf


Watch Video Solution

60. A ball of mass  moving with velocity 

strikes another identical ball at rest. Find the

velocities of the balls after the collision if the

coe�cient of restitution is  and the collision

is head -on. Also , calculate the loss in 

Watch Video Solution

m u

e

K. E.

https://dl.doubtnut.com/l/_R9sD1viIHgZf
https://dl.doubtnut.com/l/_KVdP4sjgFc0G


61. If in the previous problem , the �nal 

is  of the initial  , �nd the value of .

Watch Video Solution

K. E.

3/5 K. E. e

62. A ball strikes directly upon another ball at

rest and is itself reduced to rest by the impact.

If half of the initial  is lost in collision,

�nd the value of .

Watch Video Solution

K. E.

e

https://dl.doubtnut.com/l/_DXcj4STSivjy
https://dl.doubtnut.com/l/_8fSY7DWOzkVJ
https://dl.doubtnut.com/l/_44hgowkLs0cI


63. A particle of mass  experienced an elastic

collision with a stationary particle of mass 

. What fraction of the kinetic energy does the

striking particle lose if recoils at the right

angles to its original motion direction.

View Text Solution

m

2m

64. Particle  experiences a perfectly elastic

collision with a stationary particle .

Determine their mass ratio , if the particles �y

symmetrically relative to the initial motion

1

2

https://dl.doubtnut.com/l/_44hgowkLs0cI
https://dl.doubtnut.com/l/_zKt09fn7tihM


direction particle  with angle of divergence

.

Watch Video Solution

1

θ = 60∘

65. Particle  experiences a perfectly collision

with a staionary particle . Determine their

mass ratio , if the particles move

perpendicularly to each other.

Watch Video Solution

1

2

https://dl.doubtnut.com/l/_zKt09fn7tihM
https://dl.doubtnut.com/l/_pprf8o48NJVL


66. A particle of mass  strikes another

particle of same at rest. Find the angle

between velocities of particles after the

collision , if the collision is elastic.

Watch Video Solution

m

67. A particle of mass  moving with velocity

 collides with sphere of same mass at rest ,

as shown. If the surface of contact is smooth

and the collision is elastic, �nd the velocities

m

v0

https://dl.doubtnut.com/l/_Sk4vztpwh3Vi
https://dl.doubtnut.com/l/_HQL72ROzDcQl


of particle and sphere after the collision. 

View Text Solution

68. A soccer ball of mass  is moving

horizontally to the left with speed . The

ball is kicked and given velocity  at

angle  with horizontal in upward direction

500g

14m/s

30m/s

53∘

https://dl.doubtnut.com/l/_HQL72ROzDcQl
https://dl.doubtnut.com/l/_xwyR43MeNRUv


to the right. Find the impulse of net force and

average net force, assuming the collision time

. 

Watch Video Solution

0.01s

(cos 53∘ = 3/5, sin 53∘ = 4/5)

69. A particle of mass  strikes a smooth �oor

with speed  at angle of incidence  with the

normal. The coe�cient of resultant is . Find

the magnitude and direction of velocity with

m

u θ

e

https://dl.doubtnut.com/l/_xwyR43MeNRUv
https://dl.doubtnut.com/l/_GiOD9PTERP6l


which the particle rebounds. Also, �nd the

impulse and loss in 

View Text Solution

K. E.

70. A ball is thrown from the ground with

velocity  at an angle  with horizontal. If the

coe�cient of restitution is  , �nd the time of

�ight , the maximum height and the horizontal

range after the �rst collision.

Watch Video Solution

u θ

e

https://dl.doubtnut.com/l/_GiOD9PTERP6l
https://dl.doubtnut.com/l/_xIt62UMKfPCm
https://dl.doubtnut.com/l/_soGYcruk3eoY


71. A ball is dropped from the height  on an

inclined plane of inclination . If the coe�cient

of restitution is , at what distance along the

plane , the ball again collides with the plane.

View Text Solution

h

θ

e

72. A ball is given velocity  at an

angle  with horizontal. It strikes a wall at

distance  and returns to its original position.

Find the coe�cient of restitution .

View Text Solution

u = √3gd

45∘

d

e

https://dl.doubtnut.com/l/_soGYcruk3eoY
https://dl.doubtnut.com/l/_mwIPvcWYwLmT


73. A ball after falling a distance collides an

inclined plane of inclination . If after the

collision , the ball moves horizontally , �nd the

coe�cient of restitution. 

Watch Video Solution

θ

https://dl.doubtnut.com/l/_mwIPvcWYwLmT
https://dl.doubtnut.com/l/_Bm8EDIEQX72k


74. A ball is attached to a string of length .

The ball is released when the string is

horizontal. The ball collides with wall and

. After how many minimum number

of collisions , the amplitude of oscillation

becomes less than .  

Vi T S l i

L

e = 2/√5

60∘

https://dl.doubtnut.com/l/_4qz65n3LVTJw


View Text Solution

75. A rocket of initial mass  ejects gases

at constant rate of  with constant

relative speed of . What is the

acceleration of the rocket after . 

(a) Neglect gravity , (b) include gravity and (c )

upward thrust.

Watch Video Solution

6000kg

20kg/s

8km/s

100s

https://dl.doubtnut.com/l/_4qz65n3LVTJw
https://dl.doubtnut.com/l/_xHcuyL4Sixxo


76. A rocket is set for a vertical �ring . If the

exhaust speed is  , �nd the rate of

fuel consumption initial vertical upward

acceleration of . Take mass of rocket 

.

Watch Video Solution

2000m/s

30m/s2

= 6000kg

77. In the previous problem , if the mass of fuel

is  and the rate of fuel consumption is 5000kg

https://dl.doubtnut.com/l/_tkHzXpkk3AUn
https://dl.doubtnut.com/l/_C8wZWuPu6V2h


 , �nd the speed acquired by the rocket

when all fuel is consumed .

Watch Video Solution

50kg/s

78. A uniform chain of mass M and length L is

held vertically in such a way that its lower end

just touches the horizontal �oor. The chain is

released from rest in this position. Any portion

that strikes the �oor comes to rest. Assuming

that the chain does not form a heap on the

https://dl.doubtnut.com/l/_C8wZWuPu6V2h
https://dl.doubtnut.com/l/_BNGSKcmLWnqD


�oor, calculate the force exerted by it on the

�oor when a length x has reached the �oor.

Watch Video Solution

79. A ball is dropped from a height h on a �oor

if the coe�cient of restitution ise. Find the 

(a). Speed of ball after the �rst second … 

collision. 

(b). Maximum height attained by the ball, after

the �rst, second …  collision.  

(c). Time taken by the ball to reach the highest

nth

nth

https://dl.doubtnut.com/l/_BNGSKcmLWnqD
https://dl.doubtnut.com/l/_U8rrBEQyTFTH


Exercises

point after the �rst, second, ...  collision.  

(d). total distance covered by the ball. 

(e). totol time of journey.

View Text Solution

nth

1. Two blocks of mass  and  have

position v ectors  and  ,

respectively . The center of mass of this system

has a position vector.

1kg 3kg

î + 2ĵ + k̂ 3 î − 2ĵ + k̂

https://dl.doubtnut.com/l/_U8rrBEQyTFTH
https://dl.doubtnut.com/l/_EPrQHDhEP3lg


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−2 î + 2k̂

−2 î − ĵ + k̂

2.5 î − ĵ − k̂

− î + ĵ + k̂

2. All the particles of a body situated at

distance  from the origin. The distance of the

center of mass of the body from the origin is

d

https://dl.doubtnut.com/l/_EPrQHDhEP3lg
https://dl.doubtnut.com/l/_NXXrsKofhCJi


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= d

≤ d

> d

≥ d

3. Particle of masses 

grams are placed on the same line at distance

 from a �xed point. The

m, 2m, 3m, …, nm

l, 2l, 3l, …. . , nlcm

https://dl.doubtnut.com/l/_NXXrsKofhCJi
https://dl.doubtnut.com/l/_89bwqxFspVi5


distance of centre of mass of the particles

from the �xed point in centimeters is :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(2n + 1)L

4

L

(2n + 1)

n(n2 + 1)L

2

(2n + 1)L

3

https://dl.doubtnut.com/l/_89bwqxFspVi5


4. Three identical metal balls each of radius 

are placed touching each other on a

horizontal surface such that an equilateral

triangle is formed, when the center of three

balls are joined. The center of mass of system

is located at the

A. horizontal surface

B. center one of the balls

C. line joining centers of any two balls

D. point of intersection of medians

r

https://dl.doubtnut.com/l/_KRXNw1xVy8wr


Answer: D

Watch Video Solution

5. Look at the drawing given in the �gure

which has been drawn with ink of uniform line-

thickness. The mass of ink used to draw each

of the two inner circles, and each of the two

line segments is m. The mass of the ink used

to draw the outer circle is 6 m. The

coordinates of the centres of the di�erent

parts are: outer cicle (0,0), left circle (-a, a),

https://dl.doubtnut.com/l/_KRXNw1xVy8wr
https://dl.doubtnut.com/l/_zd2x8vZtq5Df


right inner circle (a,a), vertical line (0,0) and

horizontal line (0 ,-a). The y-coordinate of the

centre of mass of the ink in this drawing is 

A. 

B. 

C. 

D. 

a

10

a

8

a

12

a

3

https://dl.doubtnut.com/l/_zd2x8vZtq5Df


Answer: A

Watch Video Solution

6. A circular disc of radius  is removed from a

bigger circular disc of radius  such that the

circumferences of the discs coincide. The

center of mass of new disc is  from the

center of the bigger disc. The value of  is

A. 

B. 

R

2R

αR

α

1

3

1

2

https://dl.doubtnut.com/l/_zd2x8vZtq5Df
https://dl.doubtnut.com/l/_ilNyJoDAIZOH


C. 

D. 

Answer: A

Watch Video Solution

1

6

1

4

7. A hemisphere and a solid cone have a

common base. The center of mass of common

structure coincides with the common base. If

 is the radius of hemisphere and  is the

height of the cone, then  will be

R h

h/R

https://dl.doubtnut.com/l/_ilNyJoDAIZOH
https://dl.doubtnut.com/l/_Ont30d5p3Zac


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√3

3

1

√3

1

3

8. If the linear density (mass per unit length)

of a rod of length  is proportional to ,

where , where  is the distance from one end

3m x

x x

https://dl.doubtnut.com/l/_Ont30d5p3Zac
https://dl.doubtnut.com/l/_my3cSn5MtT3H


of the rod, the distance of the centre of

gravity of the rod from this end is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1.5m

2m

2.5m

3.0m

https://dl.doubtnut.com/l/_my3cSn5MtT3H


9. The mass per unit length of a non - uniform

rod of length  is given  , where  is a

constant and  is distance from one end of

the rod. The distance of the center of mas of

rod from this end is

A. 

B. 

C. 

D. 

Answer: C

L μ = λx2 λ

x

L

2

L

4

3L
4

L

3

https://dl.doubtnut.com/l/_CDjPMB323oaY


Watch Video Solution

10. A thin rod of length 'L' is lying along the x-

axis with its ends at x=0 and x=L its linear

(mass/length) varies with , where

n can be zero of any positive number. If to

position  of the centre of mass of the rod

is plotted against 'n', which of the following

graphs best apporximates the dependence of

 on n?

A. 

xask( )
nx

L

xCM

xCM

https://dl.doubtnut.com/l/_CDjPMB323oaY
https://dl.doubtnut.com/l/_z8kJSt6xlVxw


B. 

C. 

D. 

Answer: D

Watch Video Solution

11. Which of the following is true for center of

mass ? 

https://dl.doubtnut.com/l/_z8kJSt6xlVxw
https://dl.doubtnut.com/l/_RKgYaRH4HiYb


(i) The center of mass of a body may lie within ,

outside , on the surface of the body. 

(ii) In the case of symmetrical bodies , the

center of mass coincides with the geometrical

center of the body. 

(iii) In the absence of external forces , the

center of mass moves with constant velocity. 

(iv) If external forces are absent and system is

initially at rest, then location of center of mass

is �xed.

A. 

B. 

(i), (ii)

(i), (ii), (ii)

https://dl.doubtnut.com/l/_RKgYaRH4HiYb


C. 

D. all options are correct

Answer: D

View Text Solution

(ii), (iii), (iv)

12. A cubical block of ice of maas m and edge L

is placed in a large tray of maas M. If the ie

melts, how far does the centre of maas of the

system ''ice plus tray'' come down?

https://dl.doubtnut.com/l/_RKgYaRH4HiYb
https://dl.doubtnut.com/l/_0EKzE3enDr4f


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mL

(m + M)

mL

2(m + M)

mL

M

ML

m

13. Two paricle A and B initially at rest, move

towards each other under mutual force of

attraction. At the instant when the speed of A

https://dl.doubtnut.com/l/_0EKzE3enDr4f
https://dl.doubtnut.com/l/_umhmP6i5Q0iQ


is V and the speed of B is 2V, the speed of the

centre of mass of the system is

A. zero

B. 

C. 

D. 

Answer: A

Watch Video Solution

v

3v

2

(3y)

https://dl.doubtnut.com/l/_umhmP6i5Q0iQ


14. A ladder is leaned against a smooth wall

and it is allowed to slip on a frictionless �oor.

Which �gure represents the track of its centre

of mass ?

A. 

B. 

C. 

https://dl.doubtnut.com/l/_p4nN6TrysJT6


D. 

Answer: A

Watch Video Solution

15. A pulley �xed to the ceiling carries a string

with blocks of mass  and  attached to its

ends. The masses of string and pulley are

negligible .When the system is released, its

center of mass moves with what acceleration

m 3m

https://dl.doubtnut.com/l/_p4nN6TrysJT6
https://dl.doubtnut.com/l/_6gQWWDZ0UlZ5


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0

g/4

g/2

−g/2

16. Two balls are thrown simultaneously from

top of tower in air as shown in the �gure. 

(i) The acceleration of the center of mass of

https://dl.doubtnut.com/l/_6gQWWDZ0UlZ5
https://dl.doubtnut.com/l/_2lkeOQ8nK3JA


two balls while in air is equal to .  

(ii) The path followed by the center of mass is

parabola. 

(iii) The path followed by the center of mass

will change if one ball after striking the

ground comes to rest. 

g

https://dl.doubtnut.com/l/_2lkeOQ8nK3JA


A. 

B. 

C. 

D. all of the above

Answer: C

Watch Video Solution

(i), (ii), (iii)

(i), (ii), (iv)

(i), (ii)

17. Which of the following statements are true

? 

(i) A uniform wooden plank of mass  and150kg

https://dl.doubtnut.com/l/_2lkeOQ8nK3JA
https://dl.doubtnut.com/l/_bNeIv6EdtOn3


length  is �oating on still water with a man

of  at one end of it. The man walks to the

other end of the plank and stops. The distance

covered by the plank is . 

(ii) A kid of mass  is sitting in a boat of

mass  in a lake. The distance of kid from

the bank of lake is . Now the body moves

inside the boat at a distance  towards the

bank and stops. The distance of the kid from

the bank (there is no friction between the

water and the boat ) is . 

(iii) Two persons of masses  and  are

sitting at the midpoint of a - long boat

8m

50kg

2m

15kg

45kg

12m

4m

11m

40kg 60kg

12 − m

https://dl.doubtnut.com/l/_bNeIv6EdtOn3


 standing still in water. Now they move

to opposite ends of the boat. Neglecting the

friction between boat and water, the distance

traveled by the boat in water is . 

(iv) In a gravity free space , a man of mass 

standing at a height  above the �oor, throws

a ball of mass  straight down with a speed 

. When the ball reaches the �oor, the

distance of the man above the �oor is

.

A. 

B. (i) ,(iii) ,(iv)`

(140kg)

50cm

m

h

m0

v0

(1 + )h
m0

m

(i), (ii)

https://dl.doubtnut.com/l/_bNeIv6EdtOn3


C. 

D. all of the above

Answer: B

View Text Solution

(ii), (iii), (iv)

18. Which of the following statements is true ? 

(i) A car of mass  is tied by one end of a

massless rope of length . The other end of

the rope is in the hands of a man of mass .

The entire system is on a smooth horizontal

M

10m

M

https://dl.doubtnut.com/l/_bNeIv6EdtOn3
https://dl.doubtnut.com/l/_Fm94lXYeKrBt


surface.The man is at  and the cart at 

. If the man pulls the cart by the

rope, the man and the cart will meet at the

point .  

(ii) Two spherical bodies of mass  and 

and radii  and , respectively , are released

in free space with initial separation between

their centers equal to . If they attract each

other due to the gravitational force only , then

the distance covered by the smaller body just

before collision is . 

(iii) Two skaters  and  , having masses 

and  , respectively stand facing each

x = 0

x = 10m

x = 5m

M 5M

R 2R

12R

7.5R

A B 40kg

60kg

https://dl.doubtnut.com/l/_Fm94lXYeKrBt


other  apart on a horizontal smooth

surface. They pull on a rope stretched between

them , the distance covered by , when

skaters meet is . 

(iv) A ballon (mass M) is attached to light rope

of length . To the other end of the rope a boy

(mass m) is hanging in air. The system is at

rest. The distance travelled by the balloon (in

downward direction) when the boy touches

the ballon is .

A. 

B. 

10m

A

6m

L

ML

M + m

(i), (ii)

(i), (ii), (iii)

https://dl.doubtnut.com/l/_Fm94lXYeKrBt


C. 

D. all of the above

Answer: B

View Text Solution

(iii), (iv)

19. A boy of mass  stands on a rail road

car of mass , moving with velocity .

Now , the boy begins to run with velocity

 , with respect to the car , in the same

direction , the velocity of the car will be

40kg

60kg 10m/s

5m/s

https://dl.doubtnut.com/l/_Fm94lXYeKrBt
https://dl.doubtnut.com/l/_Tw2EPKhwN5VF


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6m/s

8m/s

10m/s

12m/s

20. A boy  is standing at one

end of a boat (mass of 60 kg) in still water. The

length of the boat is  and the boy takes 

(massof40kg)

10m 2s

https://dl.doubtnut.com/l/_Tw2EPKhwN5VF
https://dl.doubtnut.com/l/_z77w6ZPC5cxY


to reach at other end of boat moving with

constant speed. Assuming no friction between

the boat and the water. 

(i) The distance covered by the boat is 

(ii) The distance covered by the boy with

respect to the ground is . 

(iii) The velocity of the boy with respect to the

ground is   

(iv) The velocity of the boy is 

A. 

B. 

C. 

4m

6m

< 5m/s

3m/s

(i), (ii)

(ii), (iii)

(i), (ii), (iii)

https://dl.doubtnut.com/l/_z77w6ZPC5cxY


D. all options are correct

Answer: D

Watch Video Solution

21. Two particles  and  of masses  and

 are placed on a smooth surface at

separation . They move towards each other

due to the mutual attractive force. 

(i) The particles will meet at distance  from

the initial position of mass . 

A B 2m

m

d

d/3

2m

https://dl.doubtnut.com/l/_z77w6ZPC5cxY
https://dl.doubtnut.com/l/_7a4RIhGzIkNx


(ii) The speed of  will be half of speed of 

until the particles collide (excluding the initial

speed). 

(iii) The distance covered by  is always

double that covered by  until the particles

collide. 

(iv) The velocity of center of mass is always

zero.

A. 

B. 

C. 

A B

B

A

(i), (ii)

(i), (ii), (iii)

(ii), (iii), (iv)

https://dl.doubtnut.com/l/_7a4RIhGzIkNx


D. all options are correct

Answer: D

Watch Video Solution

22. A wooden plank of mass  and length  is

�oating in still water. A persons of mass 

starts at one end of the plank and reaches to

other end other end in time , moving with a

constant speed. Choose the correct option. 

(i) The speed of the person as seen from the

M L

m

t0

https://dl.doubtnut.com/l/_7a4RIhGzIkNx
https://dl.doubtnut.com/l/_XbUEqCpBVPE7


ground is smaller than .  

(ii) The speed of the plank as seen from the

ground is .  

(iii) The speed of the plank as seen from the

ground is .  

(iv) The total  of the system is 

.

A. 

B. 

C. 

D. 

L

t0

( )
m

m + M

L

t0

( )
M

m + M

L

t0

K. E.

(m + M)( )
21

2
L

t0

(i), (ii)

(i), (iii)

(i), (iii), (iv)

(i), (ii), (iv)

https://dl.doubtnut.com/l/_XbUEqCpBVPE7


Answer: A

View Text Solution

23. Themasses of  and  are moving with

equal kineticc energies. Calculate the ration of

the magnitudes of their linear momenta.

A. 

B. 

C. 

D. 

1g 4g

4: 1

√2: 1

1: 2

1: 16

https://dl.doubtnut.com/l/_XbUEqCpBVPE7
https://dl.doubtnut.com/l/_U3P1dklsRKWQ


Answer: C

Watch Video Solution

24. Two bodies with kinetix energies in the

ratio of  are moving with equal linear

momentum. The ratio of their masses is

A. 

B. 

C. 

D. 

4: 1

1: 2

1: 1

4: 1

1: 4

https://dl.doubtnut.com/l/_U3P1dklsRKWQ
https://dl.doubtnut.com/l/_S3CPdFJ5HMjG


Answer: D

Watch Video Solution

25. If KE of a body increases by , by what

 will the linear momentum of the body

increase?

A. 

B. 

C. 

D. 

300 %

%

100 %

150 %

√300 %

175 %

https://dl.doubtnut.com/l/_S3CPdFJ5HMjG
https://dl.doubtnut.com/l/_ZKNbFu9CQ0B7


Answer: A

Watch Video Solution

26. If the kinetic energy of a body increases by

 the percent increase of its momentum

will be

A. 

B. 

C. 

D. 

0.1 %

0.05 %

0.1 %

1.0 %

10 %

https://dl.doubtnut.com/l/_ZKNbFu9CQ0B7
https://dl.doubtnut.com/l/_jdi3cOEiclXA


Answer: A

Watch Video Solution

27. A body of mass  is projected under

the gravity with a speed of  at an angle

of  with the horizontal. The change in

momentum (in magnitude) of the body when

it strikes the ground is

A. 

B. 

0.5kg

98m/s

30∘

98N − s

49N − s

https://dl.doubtnut.com/l/_jdi3cOEiclXA
https://dl.doubtnut.com/l/_veCAT1r6HwKc


C. 

D. 

Answer: B

Watch Video Solution

196N − s

24.5N − s

28. A paticle of mass  is executing uniform

circular motion on a path of radius . If  is the

magnitude of its linear momentum, then the

radial force acting on the particle is

m

r p

https://dl.doubtnut.com/l/_veCAT1r6HwKc
https://dl.doubtnut.com/l/_X1nHX6AoggoT


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

pmr

rm/p

mp2 /r

p2 /rm

29. A ball of mass  falls vertically to the

ground from a height  and rebound to a

m

h1

https://dl.doubtnut.com/l/_X1nHX6AoggoT
https://dl.doubtnut.com/l/_cnwpuokQE3Pu


height . The change in momentum of the

ball on striking the ground is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

h2

mg(h1 − h2)

m(√2gh1 + √2gh2)

m√2g(h1 + h2)

m√2g(h1 + h2)

https://dl.doubtnut.com/l/_cnwpuokQE3Pu


30. A particle of mass  is moving in a

horizontal circle of radius  with uniform

speed . When it moves from one point to a

diametrically opposite point , its

A. Kinetic energy changes by 

B. momentum does not change

C. Momentum changes by 

D. kinetic energy changes by 

Answer: C

Watch Video Solution

M

R

V

MV 2 /4

2MV

MV 2

https://dl.doubtnut.com/l/_vvDMK5TRhkA2


Watch Video Solution

31. A particle moves in the X-Y plane under the

in�uence of a force such that its linear

momentum is

, where A

and k are constants. The angle between the

force and the momentum is

A. 

B. 

C. 

→
p (t) = A[ î cos(kt) − ĵ sin(kt)]

0∘

30∘

45∘

https://dl.doubtnut.com/l/_vvDMK5TRhkA2
https://dl.doubtnut.com/l/_diknaDuriBhv


D. 

Answer: D

Watch Video Solution

90∘

32. Consider the following two statements: 

A. Linear momentum of a system of partcles is

zero. 

B. Kinetic energ of a system of particles is zero.

A.  implies  and  implies 1 2 2 1

https://dl.doubtnut.com/l/_diknaDuriBhv
https://dl.doubtnut.com/l/_ep7sk38dnJJ5


B.  does not imply  and  does not imply

C.  implies  but does not imply 

D.  does not imply  but  implies 

Answer: D

Watch Video Solution

1 2 2

1

1 2 1

1 2 2 1

33. Consider the following two statements : 

1. Linear momentum of a system of particles is

zero 

https://dl.doubtnut.com/l/_ep7sk38dnJJ5
https://dl.doubtnut.com/l/_dfFencAb1O7k


2. Kinetic energy of a system of particles is

zero , Then

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

v

2v

v
3

4

v
4
3

https://dl.doubtnut.com/l/_dfFencAb1O7k


34. A stationary partical explodes into two

partical of a masses  which move

in opposite direction with velocities 

. The ratio of their kinetic energies  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m1 and m2

v1 and v2

E1 /E2

m1 /m2

1

m1v2 /m2v1

m2 /m1

https://dl.doubtnut.com/l/_FlYGMRIcWuVx


Watch Video Solution

35. A shell of mass  at rest explodes into

two fragments whose masses are in the ratio

. The smaller fragment moves with a

velocity of . The kinetic energy of the

larger fragment is

A. 

B. 

C. 

D. 

20kg

2: 3

6m/s

96J

216J

144J

360J

https://dl.doubtnut.com/l/_FlYGMRIcWuVx
https://dl.doubtnut.com/l/_o8G4DOIHPghk


Answer: A

Watch Video Solution

36. A bomb of mass  explodes in air into

two pieces of masses  and . The

total energy imparted to the two fragment is

A. 

B. 

C. 

D. 

3.0kg

2.0kg 1.0kg

1.07kJ

2.14kJ

2.4kJ

4.8kJ

https://dl.doubtnut.com/l/_o8G4DOIHPghk
https://dl.doubtnut.com/l/_TcH50Yko5DJO


Answer: D

Watch Video Solution

37. A bomb of mass  explodes into  pieces

of mass  and . The velocity of mass 

. The  is

A. 

B. 

C. 

D. 

9kg 2

3kg 6kg

3kgis1.6m/s K. E. ofmass6kg

3.84J

9.6J

1.92J

2.92J

https://dl.doubtnut.com/l/_TcH50Yko5DJO
https://dl.doubtnut.com/l/_pa5DWlnlpPPf


Answer: C

Watch Video Solution

38. A shell of mass  is ejected from a gun

of mass  by an explosion that generate 

 of energy. The initial velocity of the

shell is

A. 

B. 

C. 

200g

4kg

1.05kJ

40m/s

120m/s

100m/s

https://dl.doubtnut.com/l/_pa5DWlnlpPPf
https://dl.doubtnut.com/l/_3wKxsj1EAdhz


D. 

Answer: C

Watch Video Solution

80m/s

39. A body of mass  is projected vertically

upward with velocity of . After  this

body breaks into  and . If the 

piece travels upwards with , then the

velocity of other block will be

A.  downwards

50kg

100m/s 5s

20kg 30kg 20kg

150m/s

15m/s

https://dl.doubtnut.com/l/_3wKxsj1EAdhz
https://dl.doubtnut.com/l/_EawL9lFCrW6f


B.  upward

C.  downwards

D.  downwards

Answer: D

Watch Video Solution

15m/s

51m/s

50/3m/s

40. A shell is �red from a cannon with a

velocity  at an angle  with the

horizontal direction. At the highest point in its

path it explodes into two pieces of equal mass.

v(m/sec. ) θ

https://dl.doubtnut.com/l/_EawL9lFCrW6f
https://dl.doubtnut.com/l/_VMd9IBMkfe6i


One of the pieces retraces its path to the

cannon and the speed (in ) of the

other piece immediately after the explosion is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m/sec.

3v cos θ

2v cos θ

v cos θ
3

2

v cos θ
√3

2

https://dl.doubtnut.com/l/_VMd9IBMkfe6i
https://dl.doubtnut.com/l/_vDEzMNa3s6Hf


41. At high altitude , a body explodes at rest

into two equal fragments with one fragment

receiving horizontal velocity of . Time

taken by the two radius vectors connecting of

explosion to fragments to make  is

A. 

B. 

C. 

D. 

Answer: C

10m/s

90∘

10s

4s

2s

1s

https://dl.doubtnut.com/l/_vDEzMNa3s6Hf


Watch Video Solution

42. A bomb explodes in air when it has a

horizontal speed of . It breaks into two

pieces  and  of mass ratio . If  goes

vertically up at a speed of  , the speed

of  is

A. 

B. 

C. 

D. 

10m/s

A B 1: 2 A

40m/s

B

20m/s

25m/s

30m/s

50m/s

https://dl.doubtnut.com/l/_vDEzMNa3s6Hf
https://dl.doubtnut.com/l/_Fka3XSD30n94


Answer: B

Watch Video Solution

43. A body at rest breaks up into  parts. If 

parts having equal masses �y o�

perpendicularly each after with a velocity of

 when the velocity of the third part

which has  mass of each part is

A.  at an angle of  from each

body

3 2

12m/s

3 ×

4√2m/s 45∘

https://dl.doubtnut.com/l/_Fka3XSD30n94
https://dl.doubtnut.com/l/_vmKh7TF8eDb4


B.  at an angle of  from

each body

C.  at  from each body

D.  at  from each body

Answer: D

Watch Video Solution

24√2m/s 135∘

4√2m/s 90∘

4√2m/s 135∘

44. An explosion blows a rock into three parts.

Two parts go o� at right angles to each other .

These two are  �rst part moving with a1kg

https://dl.doubtnut.com/l/_vmKh7TF8eDb4
https://dl.doubtnut.com/l/_OCuizkqPYEb4


velocity of  second part

moving with a velocity of . If the third

part �ies o� with a velocity of . Its mass

would be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

12ms− 1 and 2kg

8ms− 1

4ms− 1

5kg

7kg

17kg

3kg

https://dl.doubtnut.com/l/_OCuizkqPYEb4


45. An object , initially at rest , explodes in

three fragments. The momentum of two

pieces are  and  where  is a

positive number. The momentum of the third

piece 

(i) will have magnitude  

(ii) will make an angle  with the -

axis 

(iii) will make an angle  with the -

axis 

(iv) will have magnitude 

−3pî −4pĵ p

5p

tan− 1(4/3) x

tan− 1(3/4) x

7p

https://dl.doubtnut.com/l/_OCuizkqPYEb4
https://dl.doubtnut.com/l/_0kB8sAc1QN4V


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(i), (iii)

(i), (ii)

(ii), (iv)

(iii), (iv)

46. A shell is �red from a cannon with a

velocity  at an angle  with the

horizontal. At the highest point it explodes

20m/s 60∘

https://dl.doubtnut.com/l/_0kB8sAc1QN4V
https://dl.doubtnut.com/l/_Nm65NqDG7JNI


into three pieces of equal masses . One of the

pieces retraces its path to the cannon , the

second piece moves vertically up with speed

 , the third piece will move with velocity

(immediately after the explosion)

A.  in a horizontal direction

B.  at an angle  with horizontal

in an upward direction

C.  at an angle  with

horizontal in an upward direction

40m/s

20m/s

40m/s 45∘

40√2m/s 45∘

https://dl.doubtnut.com/l/_Nm65NqDG7JNI


D.  at an angle  with

horizontal in the downward direction

Answer: D

Watch Video Solution

40√2m/s 45∘

47. When an expolsive shell travelling in a

parabolic path under the e�ect of gravity

explodes in the mid air, the centre of mass of

the fragments will move.

https://dl.doubtnut.com/l/_Nm65NqDG7JNI
https://dl.doubtnut.com/l/_w9XYv7UPwCZb


A. vertically downwards

B. vertically upwards

C. along the original parabolic path

D. horizontally

Answer: C

Watch Video Solution

48. A body falling vertically downwards under

gravity breaks in two parts of unequal masses.

https://dl.doubtnut.com/l/_w9XYv7UPwCZb
https://dl.doubtnut.com/l/_VcSmNfWN48iw


The centre of mass of the two parts taken

together shifts horizontally towards

A. heavier piece

B. lighter piece

C. does not masses of parts

D. depends on masses of parts

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_VcSmNfWN48iw


49. A bomb of mass , while moving on a

parabolic path, explodes at highest point of its

path. If breaks into two parts of mass ratio

, smaller part coming to rest. The range of

this projectile was  in the absence of

explosion. The distance of the second part

from the point of projection when it strikes

the ground is

A. 

B. 

C. 

4m

1: 3

60m

60m

70m

80m

https://dl.doubtnut.com/l/_r6RQMGXpJmCE


D. 

Answer: B

Watch Video Solution

90m

50. In the previous problem , if a bomb

explodes into three parts of mass ratio 

, one smaller part retraces its path, the second

smaller part coming to rest, the distance from

the point of projection , where the heavier

part strikes the ground is

1: 1: 2

https://dl.doubtnut.com/l/_r6RQMGXpJmCE
https://dl.doubtnut.com/l/_QEQEzTDsH4Q9


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

75m

95m

105m

120m

51. A ball is released from height . When

the ball is at height , it explodes in two

parts of mass ratio . One of them moves

80m

60m

1: 2

https://dl.doubtnut.com/l/_QEQEzTDsH4Q9
https://dl.doubtnut.com/l/_sHdaRyZttCvt


horizontally with speed . The distance

between the two pecies on the ground is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

20m/s

20m

40m

60m

80m

https://dl.doubtnut.com/l/_sHdaRyZttCvt


52. A cannon shell is �red to hit a target at a

horizontal distance . However , it breaks into

two parts of mass ratio  at its height point.

The smaller part returns to cannon. The other

part 

(i) will fall at a distance  beyond the target

(ii) have eight times the kinetic energy of

smaller part 

(iii) the increase in kinetic energy of system

after explosion is   

(iv) after explosion , heavier part will take more

d

1: 2

d/2

200 %

https://dl.doubtnut.com/l/_sV32Xm6mRnui


time as compared to smaller part , to strike

the ground

A. 

B. 

C. 

D. all options are correct

Answer: B

View Text Solution

(i), (ii)

(i), (ii), (iii)

(i), (iii)

https://dl.doubtnut.com/l/_sV32Xm6mRnui


53. A man is standing at the center of

frictionless pond of ice. How can he get

himself to the shore ?

A. By throwing his shirt in vertically upward

direction

B. By spitting horizontally

C. He will wait for the ice to melt in pond

D. Unable to get at the shore

Answer: B

W h Vid S l i

https://dl.doubtnut.com/l/_SPs8TkTJbqTt


Watch Video Solution

54. A bullet is �red fram a ri�e . If the ri�e

recoils freely determine whether the kinetic

energy of the ri�e is greater then , equal or

less then that of the bullet .

A. less than that of the bullet

B. more than that of the bullet

C. same as that of the bullet

D. equal or less than that of the bullet

https://dl.doubtnut.com/l/_SPs8TkTJbqTt
https://dl.doubtnut.com/l/_cXAPu0PZvdt1


Answer: A

Watch Video Solution

55. Two particles having position vectors

 and 

 are moving with

velocities  and 

. If they collide after ,

the value of  is

A. 

→
r 1 = (3 î + 5ĵ)meters

→
r 2 = ( − 5 î − 3ĵ)metres

→
v 1 = (4 î + 3ĵ)m/s

→
v 2 = (αî + 7ĵ)m/s 2s

α

2

https://dl.doubtnut.com/l/_cXAPu0PZvdt1
https://dl.doubtnut.com/l/_aOxRePUHAIqw


B. 

C. 

D. 

Answer: D

Watch Video Solution

4

6

8

56. which a  nucleus original at rest ,

decay by emitting an alpha particle having a

speed  , the recoil speed of the residual

nucleus is

U 238

u

https://dl.doubtnut.com/l/_aOxRePUHAIqw
https://dl.doubtnut.com/l/_ush6DirMmyzQ


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−4u/234

v/4

−4v/238

4v/238

57. In a head on elastic collision of two bodies

of equal masses

https://dl.doubtnut.com/l/_ush6DirMmyzQ
https://dl.doubtnut.com/l/_SxECLEzxhD8K


A. 

B. 

C. 

D. all options are correct

Answer: D

Watch Video Solution

(i), (ii)

(i), (ii), (iii)

(i), (ii), (iv)

58. Which of the following statements is

correct ? 

(i) In the elastic collsions , the �nal  isK. E.

https://dl.doubtnut.com/l/_SxECLEzxhD8K
https://dl.doubtnut.com/l/_v4M0VOvjzuIh


equal to the initial   

(ii) In an inelastic collision , the �nal 

may be smaller or greater than the initial

.  

(iii) In every collision ,momentum is conserved.

(iv) In completely inelastic collision , colliding

particles stick to each other and move with

same velocity. There will be loss of 

A. 

B. 

C. 

k. E.

K. E.

K. E

K. E.

(i), (ii)

(i), (ii), (iii)

(i), (iii), (iv)

https://dl.doubtnut.com/l/_v4M0VOvjzuIh


D. all options are correct

Answer: D

View Text Solution

59. A particle  moving with speed 

undergoes a head - on elastic collision with

another particle  of identical mass but at

rest. After the collision

P v

Q

https://dl.doubtnut.com/l/_v4M0VOvjzuIh
https://dl.doubtnut.com/l/_qfTbemcC1k9d


A. Both  and  move forward with speed 

B. Both  and  move forward with speed 

C.  comes to rest and  moves forward

with speed 

D.  and  move in opposite directions

with speed 

Answer: C

View Text Solution

P Q

v

2

P Q

v

√2

P Q

v

P Q

v

√2

https://dl.doubtnut.com/l/_qfTbemcC1k9d


60. A body of mass  moving with a velocity 

 collides with another body at rest of 

 . After collision the velocities of the two

bodies are  and  , respectively ,

along the direction of motion of . The ratio 

 is

A. 

B. 

C. 

m1

3m/s

m2

2m/s 5m/s

m1

m1 /m2

5

12

5

1

15

https://dl.doubtnut.com/l/_qfTbemcC1k9d
https://dl.doubtnut.com/l/_9qqTLnreu5Zt


D. 

Answer: B

Watch Video Solution

12

5

61. A body of mass  makes an elastic head -

on collision another body at rest and

continues to move in the original direction

with one fourth of its original speed . The

mass of the second body which collides with

the �rst body is

2kg

https://dl.doubtnut.com/l/_9qqTLnreu5Zt
https://dl.doubtnut.com/l/_dEHyIm17hS5H


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2kg

1.2kg

3kg

1.5kg

62. Two equal masses  and  moving

along the same straight line with velocites

 and  respectively collide

m1 m2

+3m/s −5m/s

https://dl.doubtnut.com/l/_dEHyIm17hS5H
https://dl.doubtnut.com/l/_nhQ6DDZqC4qU


elastically. Their velocities after the collision

will be respectively.

A.  for both

B.  and 

C.  and 

D.  and 

Answer: D

Watch Video Solution

+4m/s

−3m/s +5m/s

−4m/s +4m/s

−5m/s +3m/s

https://dl.doubtnut.com/l/_nhQ6DDZqC4qU


63. A steel ball of radius  is at rest on a

frictionless surface. Another ball of radius 

moving at a velocity of  collides

elast cally with �rst ball. After collision the

smaller ball moves with speed of

A. 

B. 

C. 

D. None of these

Answer: C

2cm

4cm

81cm/see

81cm/s

63cm/s

144cm/s

https://dl.doubtnut.com/l/_KlHZUF7XDK6D


Watch Video Solution

64. A neutron collides head-on and elasticity

with an atom of mass number , which is

initially at rest. The fraction of kinetic energy

retained by neutron is

A. 

B. 

C. 

D. 

A

( )
2

A

A + 1

( )
2

A − 1

A + 1

( )
2

A − 1

A

( )
2

A + 1

A − 1

https://dl.doubtnut.com/l/_KlHZUF7XDK6D
https://dl.doubtnut.com/l/_8rBpBpnLYsF1


Answer: B

Watch Video Solution

65. A neutron makes a head-on elastic collision

with a stationary deuteron. The fraction

energy loss of the neutron in the collision is

A. 

B. 

C. 

D. 

16/18

8/9

8/27

2/3

https://dl.doubtnut.com/l/_8rBpBpnLYsF1
https://dl.doubtnut.com/l/_E6BB1Lg2c9t1


Answer: B

Watch Video Solution

66. A ball of mass  makes an elastic , one-

dimensional collision with a stationary particle

of mass . The fraction of the kinetic energy

of  transferred to  is

A. 

B. 

C. 

m1

m2

m1 m2

2m1m2

(m1 + m2)2

4m1m2

(m1 + m2)2

m1m2

(m1 + m2)
2

https://dl.doubtnut.com/l/_E6BB1Lg2c9t1
https://dl.doubtnut.com/l/_M3srHiHUQskg


D. 

Answer: B

Watch Video Solution

1

2

m12m2

(m1 + m2)2

67. In the previous problem

A. The transfer of energy will be maximum

if 

B. The transfer of velocity will be maximum

if 

m1 = m2

m2 > > m1

https://dl.doubtnut.com/l/_M3srHiHUQskg
https://dl.doubtnut.com/l/_EAYBIAafetVM


C. The transfer of velocity will be maximum

if 

D. All options are correct

Answer: D

Watch Video Solution

m1 > > m2

68. A body of mass  moves with velocity 

and collides elasticity with another body of

mass  at rest , then the

velocity of the body of mass  is

M v

m(M > > m)

m

https://dl.doubtnut.com/l/_EAYBIAafetVM
https://dl.doubtnut.com/l/_wT97smZ02ZpV


A. 

B. 

C. 

D. Zero

Answer: B

Watch Video Solution

v

2v

v/2

69. A particle of mass  moving with

horizontal speed  as shown in the �gure.

If  then for one - dimensional

m

6m/s

m < < M

https://dl.doubtnut.com/l/_wT97smZ02ZpV
https://dl.doubtnut.com/l/_wLWN3v7K7O9i


elastic collision , the speed of lighter particle

after collision will be 

A.  in original direction

B.  opposite to the original direction

C.  opposite to the original direction

D.  in original direction

Answer: A

Watch Video Solution

2m/s

2m/s

4m/s

4m/s

https://dl.doubtnut.com/l/_wLWN3v7K7O9i


70. In a smooth circular tube of radius  , a

particle of mass  moving with speed  hits

another particle of mass  at rest as shown.

The time after which the next collision takes

place (assume elastic collision) 

R

m V0

3m

https://dl.doubtnut.com/l/_KlKlWNtsDHiY


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

πR

v0

2πR

v0

πR

2v0

πR

4v0

71. A point mass of 1kg collides elastically with

a stationary point mass of 5 kg. After their

collision, the 1kg mass reverses its direction

https://dl.doubtnut.com/l/_KlKlWNtsDHiY
https://dl.doubtnut.com/l/_TuAu2WvCl9wH


and moves with a speed of . Which of

the following statements (s) is (are) correct for

the system of these two masses?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2ms− 1

(i), (ii)

(ii), (iii)

(i), (iv)

(i), (iii)

https://dl.doubtnut.com/l/_TuAu2WvCl9wH
https://dl.doubtnut.com/l/_F334eQAx44dS


72. The ball  is reached and it makes head on

collision with . The masses of  and  are

same 

A

B A B

https://dl.doubtnut.com/l/_F334eQAx44dS


A. After collision ,  comes to rest and 

moves with velocity of  just before

collision

B. The maximum height attained by ball

C. The maximum angle made by string

attached to 

D. All options are correct

Answer: D

Watch Video Solution

A B

A

BisL/2

Bis60∘

https://dl.doubtnut.com/l/_F334eQAx44dS


73. A ball of mass 0.2 kg rests on a vertical

post of height 5 m. A bullet of mass 0.01 kg,

travelling with a velocity  in a

horizontal direction, hits the centre of the ball.

After the collision, the ball and bullet travel

independently. The ball hits the ground at a

distance of 20 m and the bullet at a distance

of 100 m from the foot of the post. The

Vm/s

https://dl.doubtnut.com/l/_F334eQAx44dS
https://dl.doubtnut.com/l/_xdHOWQrsp1du


velocity V of the bullet is 

A. 

B. 

C. 

D. 

Answer: D

250m/s

250√2m/s

400m/s

500m/s

https://dl.doubtnut.com/l/_xdHOWQrsp1du


Watch Video Solution

74. The ball is released when the string is

horizontal. The collision between the ball and

the block is head - on elastic. The velocities of

the ball and the block immediately after

https://dl.doubtnut.com/l/_xdHOWQrsp1du
https://dl.doubtnut.com/l/_FNPudOiyWNo3


collision 

A. 

B. 

C. 

D. 

√2gL, √2gL
2

3

1

3

− √2gL, √2gL
2

3

1

3

√2gL, − √2gL
2

3

1

3

− √2gL, − √2gL
2

3

1

3

https://dl.doubtnut.com/l/_FNPudOiyWNo3


Answer: B

Watch Video Solution

75. In the previous problem , the maximum

height attained by the ball and the distance

traveled by the block , after collision will be

A. 

B. 

C. 

D. 

,
2L
9

4L
9

,
4L
3

L

3

,
4L
9

L

9

,
L

9
2L
9

https://dl.doubtnut.com/l/_FNPudOiyWNo3
https://dl.doubtnut.com/l/_WDGL1ctPUyLc


Answer: C

Watch Video Solution

76. Two sphere  of masses 

 respectivelly colides. A is at rest

initally and  is moving with velocity  along

x-axis. After collision  has a velocity  in a

direction perpendicular to the original

direction. The mass  moves after collision in

the direction.

A and B

m1 and m2

B v

B
v

2

A

https://dl.doubtnut.com/l/_WDGL1ctPUyLc
https://dl.doubtnut.com/l/_kMFYQrnJkuu4


A. same as that 

B. opposite to that of 

C.  to the -axis

D.  to the -axis

Answer: D

Watch Video Solution

B

B

θ = tan− 1(1/2) x

θ = tan− 1( − 1/2) x

77. A ball , moving with a speed of  ,

strikes an identical stationary ball such that

after the collision , the direction of each ball

10√3m/s

https://dl.doubtnut.com/l/_kMFYQrnJkuu4
https://dl.doubtnut.com/l/_WJ3Vzf5lznKB


makes an angle of with the original line of

motion. The speeds of two balla after the

collision are , respectively.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30∘

5m/s, 10m/s

10m/s, 5m/s

5m/s, 5m/s

10m/s, 10m/s

https://dl.doubtnut.com/l/_WJ3Vzf5lznKB
https://dl.doubtnut.com/l/_si0ETyXmgBR5


78. A ball  of mass  , moving with a speed

of  , collides obliquely and elasticity

with another ball  which was initially at rest.

Ball  then moves o� at the right angle to its

initial direction with a speed of . The

momentum of ball  after the collision is

A. 

B. 

C. 

D. 

A 1kg

12m/s

B

A

5m/s

B

5kgm/s

11kgm/s

13kgm/s

17kgm/

https://dl.doubtnut.com/l/_si0ETyXmgBR5


Answer: C

Watch Video Solution

79. In elastic collision between spheres  and 

 of equal mass but unequal radii , move

along a straight line. Which of the following

may be correct after the collisions ? (i) 

comes to rest and  moves with velocity of .  

(ii)  and  move with equal speeds making

an angle of  each with original line of

motion. 

P

Q

P

Q P

P Q

45∘

https://dl.doubtnut.com/l/_si0ETyXmgBR5
https://dl.doubtnut.com/l/_FVN1AeDu8nxa


(iii)  and  move with unequal speeds ,

making angles of  and  with the

original line of motion , respectively. 

(iv)  comes to rest:

A.  only

B.  only

C.  only

D. `None

Answer: C

View Text Solution

P Q

30∘ 60∘

P

(i)

(iv)

(iii)

https://dl.doubtnut.com/l/_FVN1AeDu8nxa


80. A sphere has a elastic obique collision with

another identical sphere which is initially at

rest. The angle between their velocities after

the collision is

A. 

B. 

C. 

D. 

Answer: D

30∘

45∘

60∘

90∘

https://dl.doubtnut.com/l/_FVN1AeDu8nxa
https://dl.doubtnut.com/l/_M0Ol9ogo6pGC


View Text Solution

81. Two small particles of equal masses stant

moving in opposite direction from a point 

in a burtizonetal circule orbic their tangention

velocity are  and  , respectively as shown

in the �gure between collsions , the particals

move with constant speed After making how

many elastic collition , other the then that at

 these two partical will again reach the point

A

V 2V

A

https://dl.doubtnut.com/l/_M0Ol9ogo6pGC
https://dl.doubtnut.com/l/_SoEjgI7qQH2v


 ? 

A. 

B. 

C. 

D. 

Answer: C

A

4

3

2

1

https://dl.doubtnut.com/l/_SoEjgI7qQH2v


Watch Video Solution

82. Which of the following is not a perfectly

inelastic collision ?

A. Striking of two glass balls

B. A bullet striking a bag of sand

C. An electron captured by a proton

D. A man jumping onto a moving cart

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_SoEjgI7qQH2v
https://dl.doubtnut.com/l/_bMISOEFkeNdC


83. A neutron having a mass of

 and moving at 

collides with a deuteron at rest and sticks to

it. If the mass of the deuteron is

 then the speed of the

combination is

A. 

B. 

C. 

1.67 × 10− 27kg 108m/s

3.33 × 10− 27kg

2.56 × 103m/s

2.98 × 105m/s

3.33 × 107m/s

https://dl.doubtnut.com/l/_bMISOEFkeNdC
https://dl.doubtnut.com/l/_i3U5jAlINOcF


D. 

Answer: C

Watch Video Solution

5.01 × 109m/s

84. A body of mass  moving with velocity 

 collides with another body of mass 

 at rest. If two bodies stick together after

collision , then the loss of kinetic energy of

system is

A. zero

4kg

12m/s

6kg

https://dl.doubtnut.com/l/_i3U5jAlINOcF
https://dl.doubtnut.com/l/_lULyB8SDjy5t


B. 

C. 

D. 

Answer: C

Watch Video Solution

288J

172.8J

144J

85. A bullet of mass  moving with velocity 

strikes a block of mass  at rest and gets

embedded into it. The kinetic energy of the

composite block will be

m v

M

https://dl.doubtnut.com/l/_lULyB8SDjy5t
https://dl.doubtnut.com/l/_Kkk2aBFmCH5S


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

mv2 ×
1

2
m

(m + M)

mv2 ×
1

2
M

(m + M)

mv2 ×
1

2

(M + m)

M

mv21

2

(M + m)

m

86. A shere of mass  , moving with velocity 

, enters a hanging bag of sand and stop. If the

m V

https://dl.doubtnut.com/l/_Kkk2aBFmCH5S
https://dl.doubtnut.com/l/_31rmTx4A9tdH


mass of the bag is  and it is reised by height

, then the velocity of the sphere will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

M

h

√2gh
M + m

m

√2gh
M

m

√2gh
m

M + m

√2gh
m

M

https://dl.doubtnut.com/l/_31rmTx4A9tdH


87. A particle of mass  moving eastward with

a speed  collides with another particle of the

same mass moving coalesce on collision. The

new particle of mass  will move in the

north - easterly direction with a velocity

A. 

B. 

C. 

D. 

Answer: C

m

v

2m

v/2

2v

v/√2

v

https://dl.doubtnut.com/l/_LnkgbvHfwwiq


Watch Video Solution

88. A mass 'm' moves with a velocity 'v' and

collides inelastieally with another identical

mass . After collision the  mass moves with

velocity  in a direction perpendicular to

the initial direction of motion. Find the speed

of the  mass after collision.  

A. 

1st

v

√3

2nd

⋅ →
m

bef or e

collision

⋅
m

↑⏐ ⏐ ⏐ ⏐⏐

v/√3
after

collision
⟩

2v

√3

https://dl.doubtnut.com/l/_LnkgbvHfwwiq
https://dl.doubtnut.com/l/_50qaEbJu8zGZ


B. 

C. 

D. 

Answer: A

Watch Video Solution

v

√3

v

√3v

89. A bullet of mass  moving horizontally

with a speed of  a block of mass 

and remains in it. The block slides  on

10g

400m/s 390g

10m

https://dl.doubtnut.com/l/_50qaEbJu8zGZ
https://dl.doubtnut.com/l/_OAPCDY2jwmJ6


rough surface before coming to rest. The

friction coe�cient is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

4

1

2

3

4

1

https://dl.doubtnut.com/l/_OAPCDY2jwmJ6


90. In the previous problem , the bullet

penetrates the block and emerges with speed

.If the block travels  on the rough

surface , the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v0 2.5m

v0

155m/s

205m/s

310m/s

100m/s

https://dl.doubtnut.com/l/_rf1U1pgVwBZc


Watch Video Solution

91. A bullet of mass  moving horizontally

strikes a block of mass  suspended by a

string of length . If the collision is

completely inelastic , the minimum velocity of

bullet , so that the combined mass complete

vertical circle should be

A. 

B. 

C. 

20g

480g

2m

100m/s

150m/s

200m/s

https://dl.doubtnut.com/l/_rf1U1pgVwBZc
https://dl.doubtnut.com/l/_uIlTxt3e7qPC


D. 

Answer: D

Watch Video Solution

250m/s

92. In the previous problem. If the bullet is

moving with velocity , the maximum

angle made by string with vertical is

A. 

B. 

50√2m/s

60∘

45∘

https://dl.doubtnut.com/l/_uIlTxt3e7qPC
https://dl.doubtnut.com/l/_EiriCuccY6SO


C. 

D. 

Answer: D

Watch Video Solution

sin− 1( )
4
5

cos − 1( )
4
5

93. Consider the situation as shown in the

diagram. The bullet penetrates the block and

emerges with speed . If after collision ,v0 /3

https://dl.doubtnut.com/l/_EiriCuccY6SO
https://dl.doubtnut.com/l/_dg5gZatIihZ1


the string becomes horizontal ,  will be  

A. 

B. 

C. 

v0

√2gL
m

M

√2gL
2

3

m

M

√2gL
3
2
M

m

https://dl.doubtnut.com/l/_dg5gZatIihZ1


D. 

Answer: C

Watch Video Solution

√2gL
M

m

94. A block of mass  is attached to a string

of length . The block is released when

the string is horizontal , it picks up a particle

of  kept at rest at the lowest point. The

maximum height attached by the combined

mass is

2m

L = 5m

2m

https://dl.doubtnut.com/l/_dg5gZatIihZ1
https://dl.doubtnut.com/l/_egWIqDEtmM7A


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

1m

1.25m

1.5m

2.0m

95. In the previous problem , if the horizontal

surface is rough with friction coe�cient 0.5

https://dl.doubtnut.com/l/_egWIqDEtmM7A
https://dl.doubtnut.com/l/_TFLwUCWR2Ovd


and collision is elastic , head - on , the distance

travelled by the block on the rough surface

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

5m

10m

15m

20m

https://dl.doubtnut.com/l/_TFLwUCWR2Ovd


96. Three objects  ,  and  are kept in a

straight line on a smooth horizontal surface.

These have masses ,  and  ,

respectively . The head - on elastic collision

takes place between  and  and then 

makes completely inelastic collision with . All

motions occur on the same straight line. The

�nal speed of  will be  

A. 

A B C

m 2m 3m

A B B

C

C

v0

15

https://dl.doubtnut.com/l/_SOBcw4zb66WK


B. 

C. 

D. 

Answer: D

Watch Video Solution

2v0

15

3v0

15

4v0

15

97. A set of a identical cubical blocks lies at

rest parallel to each other along a line on a

smooth horizontal surface. The separation

between the near surface of any two adjacent

https://dl.doubtnut.com/l/_SOBcw4zb66WK
https://dl.doubtnut.com/l/_1kPo4Vt0HXUr


blocks is . The block at one and is given a

speed  towards the next one at time .

All collision are completely inelastic , then the

last block starts moving at

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

L

v t = 0

(i), (iii)

(i), (iv)

(ii), (iii)

(ii), (iv)

https://dl.doubtnut.com/l/_1kPo4Vt0HXUr


98. A ball moving with velocity  collides

head on with another stationary ball of double

the mass. If the coe�cient of restitution is ,

then their velocities (in ) after collision

will be

A. 

B. 

C. 

D. 

2ms− 1

0.5

ms− 1

0, 2

0, 1

1, 1

1, 0.5

https://dl.doubtnut.com/l/_1kPo4Vt0HXUr
https://dl.doubtnut.com/l/_DX0sGpXkII3x


Answer: B

Watch Video Solution

99. A sphere  impinges directly on an

identical sphere  at rest. If coe�cient of

restitution is  , the ratio of velocities of 

and  after collision is

A. 

B. 

C. 

A

B

e A

B

1 − e

1 + e

1 + e

1 − e

e

1 + e

https://dl.doubtnut.com/l/_DX0sGpXkII3x
https://dl.doubtnut.com/l/_CEbl6Nh4i513


D. 

Answer: A

Watch Video Solution

2e

1 + e

100. In the previous problem , sphere  is

moving with speed  and sphere  with

speed  in opposite direction. After the

collision , sphere  comes to rest , then

 is

A. 

A

u1 B

u2

A

u1 /u2

1 − e

1 + e

https://dl.doubtnut.com/l/_CEbl6Nh4i513
https://dl.doubtnut.com/l/_DmIWTVu3LYWZ


B. 

C. 

D. 

Answer: B

Watch Video Solution

1 + e

1 − e

e

1 + e

2e

1 + e

101. Two balls of masses  and  are moving

with speed  and  towards each other. If

the coe�cient of restitution  , the

speed of balls , if collision is head - on

2m m

2v0 v0

e = 1/3

https://dl.doubtnut.com/l/_DmIWTVu3LYWZ
https://dl.doubtnut.com/l/_YCo9SkbYltYp


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

,
v0

3
4v0

3

,
2v0

3

5v0

3

,
2v0

3
4v0

3

,
v0

3

2v0

3

102. A block of mass  moving with speed 

strikes another particle of mass  at rest. If

collision is head - on and the coe�cient of

m v0

2m

https://dl.doubtnut.com/l/_YCo9SkbYltYp
https://dl.doubtnut.com/l/_TqSEVSyVTULP


restitution  , then the loss in kinetic

energy will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

e = 1/2

mv2
0

1

2

mv2
0

1

3

mv2
0

2

3

mv2
0

3

4

https://dl.doubtnut.com/l/_TqSEVSyVTULP


103. In the previous problem , the maximum

loss in  will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

K. E.

mv2
0

1

2

mv2
0

1

3

mv2
0

2

3

mv2
0

3

4

https://dl.doubtnut.com/l/_mij9AOc4p1ih
https://dl.doubtnut.com/l/_jKez6xWUCGPP


104. A  ball , moving at  , collides

head - on with a  ball moving in the

opposite direction at . If the coe�cient

of restitution is  , then the energy lost in

the collision is

A. 

B. 

C. 

D. 

Answer: D

2kg 10m/s

3kg

20m/s

1/3

120J

240J

360J

480J

https://dl.doubtnut.com/l/_jKez6xWUCGPP


Watch Video Solution

105. A ball of mass  moving at speed  makes

a head on collision with an identical ball at

rest. The kinetic energy of the balls after the

collision is  of the original. Find the

coe�cient of restitution.

A. 

B. 

C. 

D. 

m v

3/4th

1

2

1

3

1

√2

1

√3

https://dl.doubtnut.com/l/_jKez6xWUCGPP
https://dl.doubtnut.com/l/_psjQTYL9uXrJ


Answer: C

Watch Video Solution

106. A ball is dropped from a height  onto a

�oor and rebounds to a height . The

coe�cient of restitution between the ball and

the �oor is

A. 

B. 

C. 

h

h/6

1

2

1

4

2

3

https://dl.doubtnut.com/l/_psjQTYL9uXrJ
https://dl.doubtnut.com/l/_35MVy1v5fkeO


D. 

Answer: B

Watch Video Solution

1

√6

107. A body falling from a height of 

rebounds from the hard �oor . It

A. 

B. 

C. 

10m

0.89

0.56

0.23

https://dl.doubtnut.com/l/_35MVy1v5fkeO
https://dl.doubtnut.com/l/_o8CLO7kKlDrq


D. 

Answer: A

Watch Video Solution

0.18

108. A ball is dropped from a height of  on

a �oor for which . The height attained

by the ball after the second collision

A. 

B. 

20m

e = 1/2

1.25m

2.5m

https://dl.doubtnut.com/l/_o8CLO7kKlDrq
https://dl.doubtnut.com/l/_pjlJs2WJN8e7


C. 

D. 

Answer: C

Watch Video Solution

5m

10m

109. In the previous problem , time taken by

the ball up to the third collision

A. 

B. 

3s

4s

https://dl.doubtnut.com/l/_pjlJs2WJN8e7
https://dl.doubtnut.com/l/_UAuUWrsXZ5lD


C. 

D. 

Answer: A

Watch Video Solution

5s

6s

110. A partical falls from a height  upon a

�xed horizontal plane and rebounds. If  is the

coe�cient of restitution, the total distance

travelled before rebounding has stopped is

h

e

https://dl.doubtnut.com/l/_UAuUWrsXZ5lD
https://dl.doubtnut.com/l/_djx8w8psNyTi


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

h( )
1 + e2

1 − e2

h( )
1 − e2

1 + e2

( )
h

2
1 − e2

1 + e2

( )
h

2
1 + e2

1 − e2

111. A ball hits the �oor and rebounds after an

inelastic collision. In this case

https://dl.doubtnut.com/l/_djx8w8psNyTi
https://dl.doubtnut.com/l/_XxvuNQiEHv6o


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(i), (ii)

(i), (iv)

(ii), (iii)

(iii), (iv)

112. A ball of mass  moving with speed 

strikes a block of mass  kept at rest. The

collision is completely inelastic . If  is spring

m v0

3m

k

https://dl.doubtnut.com/l/_XxvuNQiEHv6o
https://dl.doubtnut.com/l/_iq4IAwJoodfV


constant , the maximum compression of the

spring is 

A. 

B. 

C. 

D. 

√
mv2

0

k

√
mv2

0

2k

√
mv2

0

3k

√
mv2

0

4k

https://dl.doubtnut.com/l/_iq4IAwJoodfV


Answer: B

Watch Video Solution

113. In the previous problem , mass of the ball

is  and it is moving with . The surface

from the block to free end of spring is rough

with friction coe�cient  and of

length . The maximum compression of

10g 4m/s

μ = 1/14

10cm

https://dl.doubtnut.com/l/_iq4IAwJoodfV
https://dl.doubtnut.com/l/_h5uqEDM6iVWw


spring  is  

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(k = 50N /m)

1cm

2cm

3cm

4cm

https://dl.doubtnut.com/l/_h5uqEDM6iVWw


114. Two blocks of masses  and  are

moving with velocities  and  ,

respectively , as shown. If the spring constant

is  , the maximum compression of the

spring is 

A. 

B. 

1kg 3kg

2m/s 1m/s

75N /m

5cm

2cm

https://dl.doubtnut.com/l/_zUiyM7iF53j2


C. 

D. 

Answer: B

Watch Video Solution

3cm

4cm

115. Initially spring is in its natural length . The

block of mass  in contact with rigid wall .

The block of mass  is pushed through a

distance  towards the wall and then

released. The velocity of the center of mass

3kg

1kg

4cm

https://dl.doubtnut.com/l/_zUiyM7iF53j2
https://dl.doubtnut.com/l/_2dDUQRwQb8yN


when the block of mass  breaks o� the wall

is   

A. 

B. 

C. 

D. 

Answer: A

3kg

(k = 100N /m)

0.1m/s

0.2m/s

0.3m/s

0.4m/s

https://dl.doubtnut.com/l/_2dDUQRwQb8yN


Watch Video Solution

116. In the previous problem , the maximum

elongation of the spring is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2cm

3cm

2√3cm

2√5cm

https://dl.doubtnut.com/l/_2dDUQRwQb8yN
https://dl.doubtnut.com/l/_3J1c9eIaSu9h


117. When the spring is compressed to

maximum , what fraction of incidetn the

kinetic energy is stored in spring ? 

A. 

B. 

C. 

D. 

1

4

1

2

3

4

1

3

https://dl.doubtnut.com/l/_3J1c9eIaSu9h
https://dl.doubtnut.com/l/_NJ9jWiUU6zpV


Answer: C

Watch Video Solution

118. If blocks collide elastically head - on , the

ratio of maximum compression of the left

spring and the right spring will be 

A. 

B. 

3: 5

2: 3

https://dl.doubtnut.com/l/_NJ9jWiUU6zpV
https://dl.doubtnut.com/l/_HMGS0w5Af7ND


C. 

D. 

Answer: D

Watch Video Solution

5: 4

5: 2

119. Two identical blocks  and  , each of

mass  resting on smooth �oor are

connected by a light spring of natural length

 and spring constant , with the spring at its

natural length. A third identical block  (mass 

A B

m

L k

C

https://dl.doubtnut.com/l/_HMGS0w5Af7ND
https://dl.doubtnut.com/l/_v1Va57mKDK7i


) moving with a speed  along the line

joining  and  collides with . The maximum

compression in the spring is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m v

A B A

v√
m

2k

m√
m

2k

√
mv

k

mv

2k

https://dl.doubtnut.com/l/_v1Va57mKDK7i
https://dl.doubtnut.com/l/_f0UnHrP051Fo


120. The ball sticks to block , then block 

collides elastically , head - on with . If the

maximum compression is , the spring

constant  is 

A. 

B. 

C. 

D. 

C C

A

x0

k

2

3

mv2
0

x2
0

mv2
0

2x2
0

mv2
0

3x2
0

mv2
0

6x2
0

https://dl.doubtnut.com/l/_f0UnHrP051Fo


Answer: D

Watch Video Solution

121. A particle of mass  moving with kinetic

energy , makes a head - on elastic collision

with a stationary particle of mass . The

maximum potential energy stored in the

system during the collision is

A. 

B. 

m

K

ηm

K
η

η + 1

K
η + 1

η

https://dl.doubtnut.com/l/_f0UnHrP051Fo
https://dl.doubtnut.com/l/_KoL4rLWPOZL7


C. 

D. 

Answer: A

Watch Video Solution

(η − 1)K

(η − 1)K

122. Two trolleys of mass  and  are

attached by a spring. The spring was

compressed and then released , they move o�

in opposite direction and comes to rest after

covering distances  and  respectively.

m 3m

s1 s2

https://dl.doubtnut.com/l/_KoL4rLWPOZL7
https://dl.doubtnut.com/l/_GLvFZgXMFZHk


Assuming the coe�cient of friction to be

uniform , the ratio of distances  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

s1 : s2

1: 9

1: 3

3: 1

9: 1

https://dl.doubtnut.com/l/_GLvFZgXMFZHk


123. A ball of mass  moving with a

velocity of  strikes a wall normally and

bounces back with the same speed . If the time

of contact between the ball and the wall is 1

millisecond , the average force exerted by the

wall on the ball is

A. 

B. 

C. 

D. 

0.5kg

2m/s

2000N

1000N

5000N

125N

https://dl.doubtnut.com/l/_yvitV4mFOfIi


Answer: A

Watch Video Solution

124. A ball of  strikes a smooth wall with

speed  as shown. If collision is elastic

and contact period is as shown . If collision is

elastic and contact period is  , the

50g

20m/s

2 × 10− 3s

https://dl.doubtnut.com/l/_yvitV4mFOfIi
https://dl.doubtnut.com/l/_kiX7KP1OLTAV


force exerted by the wall on the ball is 

A.  to right

B.  to left

C.  to right

D.  to left

250N

250N

500N

500N

https://dl.doubtnut.com/l/_kiX7KP1OLTAV


Answer: C

Watch Video Solution

125. In the previous problem , if the collision is

inelastic and 

A. After collision , the ball moves with

 at angle  with

horizontal

B. Force by wall on the ball is  to right

e = 1/2

5√13m/s tan− 1(2√3)

375N

https://dl.doubtnut.com/l/_kiX7KP1OLTAV
https://dl.doubtnut.com/l/_rLvOdrctpYBP


C. Change in momentum of ball is

D. All options are correct

Answer: D

Watch Video Solution

0.75kgm/s

126. Consider the situation as shown in the

diagram , the ball strikes the wall normally and

the collision is elastic , the change in the

https://dl.doubtnut.com/l/_rLvOdrctpYBP
https://dl.doubtnut.com/l/_eA5D9qagImXg


kinetic energy of the ball is 

A. 

B. 

C. 

D. 

Answer: B

30J

60J

90J

120J

https://dl.doubtnut.com/l/_eA5D9qagImXg


Watch Video Solution

127. In the previous problem , if the collision is

inelastic and the coe�cient of restitution is

 , the momentum imparted to the way

by the wall is

A. 

B. 

C. 

D. 

e = 1/2

0.25kgm/s

0.50kgm/s

0.75kgm/s

1kgm/s

https://dl.doubtnut.com/l/_eA5D9qagImXg
https://dl.doubtnut.com/l/_pkXxDEXYsyvk


Answer: C

Watch Video Solution

128. In head - on collision between two

particles  and  of same mass ,  is moving

with momentum  ,  is stationary .

During the impact ,  gives impulse 

to  . The coe�cient of restitution is

A. 

B. 

A B A

15kgm/s B

B 10N − s

A

1

2

1

3

https://dl.doubtnut.com/l/_pkXxDEXYsyvk
https://dl.doubtnut.com/l/_14QKKVYqunau


C. 

D. 

Answer: B

Watch Video Solution

1

4

1

5

129. A ball of mass m is dropped onto a �oor

from a certain height. The collision is perfectly

elastic and the ball rebounds to the same

height and again falls. Find the averge force

https://dl.doubtnut.com/l/_14QKKVYqunau
https://dl.doubtnut.com/l/_yA1TW4fr2p9O


exerted by the ball on the �oor during a long

time interval.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2mg

mg

3mg

4mg

https://dl.doubtnut.com/l/_yA1TW4fr2p9O


130. A metal ball and a rubber ball , both

having the same mass , strike a wall normally

with the same velocity. The rubber ball

rebounds and the metal ball does not

rebound. It can be concluded that

A. the rubber ball su�ers greater change in

momentum

B. The metal ball su�ers greater change in

momentum

C. Both su�er same change in momentum

https://dl.doubtnut.com/l/_hXs8baUBc8QZ


D. The initial momentum of the rubber ball

is greater than that of metal ball.

Answer: A

Watch Video Solution

131. n balls each of mass m impinge elastically

each second on a surface with velocity u. The

average force experienced by the surface will

be

https://dl.doubtnut.com/l/_hXs8baUBc8QZ
https://dl.doubtnut.com/l/_h1wivN3XrH4W


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mnu

2mnu

4mnu

mnu
1

2

132. A disc of mass  is kept �oating

horizontally by throwing 

against it from below.If the mass of each

10g

10marbles /second

https://dl.doubtnut.com/l/_h1wivN3XrH4W
https://dl.doubtnut.com/l/_PvjUrFsStGyX


marble is  , the velocity with which marbles

are striking the disc (the marbles strike the

disc normally and rebound downward with the

same speed)

A. 

B. 

C. 

D.  in original direction

Answer: C

Watch Video Solution

5g

3m/s

2m/s

1m/s

4m/s

https://dl.doubtnut.com/l/_PvjUrFsStGyX


133. If two balls each of mass  moving in

opposite directions with speed  collide

and rebound with the same speed , then the

impulse imparted to each ball due to other is

A. 

B. 

C. 

D. Zero

Answer: A

0.06kg

4m/s

0.48kgm/s

0.24kgm/s

0.81kgm/s

https://dl.doubtnut.com/l/_PvjUrFsStGyX
https://dl.doubtnut.com/l/_w9pkwz4kzJKy


Watch Video Solution

134. In the �gure given below, the position-

time graph of a particle of mass  is

shown. The impuslse at  sec is  

A. 

0.1kg

t = 2

0.2kgm/s

https://dl.doubtnut.com/l/_w9pkwz4kzJKy
https://dl.doubtnut.com/l/_VR9wJNpT8AsU


B. 

C. 

D. 

Answer: B

Watch Video Solution

−0.2kgm/s

0.1kgm/s

−0.4kgm/s

135. A force - time graph for a linear motion is

shown in the �gure where the segments are

circular. The linear momentum gained

https://dl.doubtnut.com/l/_VR9wJNpT8AsU
https://dl.doubtnut.com/l/_gVnwRI5a7slb


between zero and  is 

A. 

B. Zero

C. 

D. 

Answer: B

Watch Video Solution

8s

−2πN − s

−4πN − s

−6πN − s

https://dl.doubtnut.com/l/_gVnwRI5a7slb


136. A bullet is �red from a gun. The force on

the bullet is given by  t,

where F is in newtons and t in seconds. The

force on the bullet becomes zero as soon as it

leaves the barrel. What is the average impulse

imparted to the bullet?

A. 

B. zero

C. 

D. 

F = 600 − 2 × 105

9N − s

0.9N − s

1.8N − s

https://dl.doubtnut.com/l/_gVnwRI5a7slb
https://dl.doubtnut.com/l/_yCLyTHa78Q4x


Answer: C

Watch Video Solution

137. A particle of mass  is initially at rest. A

force starts acting on it in one direction

whose magnitude changes with time. The

force time graph is shown in �gure. Find the

2kg

https://dl.doubtnut.com/l/_yCLyTHa78Q4x
https://dl.doubtnut.com/l/_4vsSGuOEssPv


velocity of the particle at the end of . 

A. 

B. 

C. 

D. 

Answer: D

10s

20m/s

10m/s

75m/s

50m/s

https://dl.doubtnut.com/l/_4vsSGuOEssPv


Watch Video Solution

138. A particle of mass  , initially at rest , is

acted upon by a variable force  for a brief

interval of time . It begins to move with a

velocity  after the forrce stops acting .  is

shown in the graph as a function of time. The

curve is a semicircle. 

m

F

T

u F

https://dl.doubtnut.com/l/_4vsSGuOEssPv
https://dl.doubtnut.com/l/_HhzVeqoY2mEQ


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

u =
πF 2

0

2m

u =
πT 2

8m

u =
πF0T

4m

F0T

2m

139. Two particles of masses  and  in

projectile motion have velocities  and  ,

respectively , at time . They collide at

m1 m2

→
v 1

→
v 2

t = 0

https://dl.doubtnut.com/l/_HhzVeqoY2mEQ
https://dl.doubtnut.com/l/_lSFyZz9ckkhG


time . Their velocities become  and  at

time  while still moving in air. The value of 

A. zero

B. 

C. 

D. 

Answer: C

Watch Video Solution

t0

→
v' 1

→
v' 2

2t0

∣
∣
∣
(m1

→
v' 1 + m2

→
v' 2) − (m1

→
v 1 + m2

→
v 2)

∣
∣
∣

(m1 + m2)gt0

2(m1 + m2)gt0

(m1 + m2)gt0
1

2

https://dl.doubtnut.com/l/_lSFyZz9ckkhG
https://dl.doubtnut.com/l/_azW8z8z14qYo


140. Consider a rubber ball freely falling from a

height  onto a horizontally elastic

plate. Assume that the duration of collision is

negligible and the collisions with the plate is

totally elastic . 

Then the velocity as a function of time and the

height as a function of time will be :

A. 

B. 

C. 

D. 

h = 4.9m

https://dl.doubtnut.com/l/_azW8z8z14qYo


Answer: C

Watch Video Solution

141. Two balls , having linear momenta

 and  , undergo a

collision in free space. There is no external

force acting on the balls. Let  and , be

their �nal momenta. The following option(s) is

(are) NOT ALLOWED for any non -zero value of

 and   

(i)   

→
p 1 = pî

→
p 2 = − pî

→
p 1

→
p 2

p, a1, a2, b1, b2, c1 c2

→
p 1 = a1 î + b1 ĵ + c1k̂,

→
p 2 = a2 î + b2 ĵ

https://dl.doubtnut.com/l/_azW8z8z14qYo
https://dl.doubtnut.com/l/_jbMBp8EfOQyD


(ii)   

(iii) 

(iv) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

→
p 1 = c1

→
k ,

→
p 2 = c2k̂

→
p 1 = a1 î + b1 ĵ + c1k̂,

→
p 2 = a2 î + b2 ĵ − c1k̂

→
p 1 = a1 î + b1 ĵ,

→
p 2 = a2 î + b1 ĵ

(i), (ii)

(ii), (iii)

(iii), (iv)

(i), (iv)

https://dl.doubtnut.com/l/_jbMBp8EfOQyD


142. A block of mass  is pushed towards the

movable wedge of mass  and height , with

a velocity . All surfaces are smooth . The

minimum value of  for which the block will

reach the top of the wedge is 

A. 

B. 

m

M h

v0

v0

√2gh

√
2ghm

M

https://dl.doubtnut.com/l/_jbMBp8EfOQyD
https://dl.doubtnut.com/l/_LjcWTWVU0DHw


C. 

D. 

Answer: C

Watch Video Solution

√
2gh(m + M)

M

√
2ghm

(m + M)

143. Rocket works on the principle of

coservation of

A. mass

B. linear momentum

https://dl.doubtnut.com/l/_LjcWTWVU0DHw
https://dl.doubtnut.com/l/_eqdGuATJAl3r


C. energy

D. angular momentum

Answer: B

Watch Video Solution

144. Rocket propulsion is associated with

A. The conservation of the angular

momentum

B. The conservation of the mass

https://dl.doubtnut.com/l/_eqdGuATJAl3r
https://dl.doubtnut.com/l/_YGyP9LakTzEZ


C. The conservation of the mechanical

energy

D. Newton's III law of motion

Answer: D

View Text Solution

145. The rate of mass of the gas emitted from

the rear of a rocket is initially . If the

speed of the gas relative to the rocket is

0.1kg/s

https://dl.doubtnut.com/l/_YGyP9LakTzEZ
https://dl.doubtnut.com/l/_xJadDeYIV4ft


 and the mass of the rocket is  ,

then the acceleration of the rocket in  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

50m/s 2kg

m/s2

5

5.2

2.5

25

https://dl.doubtnut.com/l/_xJadDeYIV4ft


146. A 500kg rocket is set for verticle �ring. The

exhaust speed is 800  . To give an initial

upward acceleration of 20  , the amount

of gas ejected per second to supply the

needed thrust will be (g=10  )

A. 

B. 

C. 

D. 

Answer: B

ms− 2

ms− 2

ms− 2

127.5kg/s

187.5kg/s

85kg/s

137.5kg/s

https://dl.doubtnut.com/l/_RqovVL0AnWaY


Watch Video Solution

147. A satellite in a force - free space sweeps

stationary interplanetary dust at a rate

, where  is the mass , is the

velocity of the satellite and  is a constant.

What is the deacceleration of the satellite ?

A. 

B. 

C. 

dM /dt = αv M v

α

−2αv2 /M

−αv2 /M

+αv2 /M

https://dl.doubtnut.com/l/_RqovVL0AnWaY
https://dl.doubtnut.com/l/_XNJ3KrjWAujM


D. 

Answer: C

Watch Video Solution

−αv2

148. An explosion breaks a rock into three

parts in a horizontal plane. Two of them go o�

at right angles to each other . The �rst part of

mass  moves with a speed of  and

the second part of mass  moves with 

1kg 12m/s

2kg

https://dl.doubtnut.com/l/_XNJ3KrjWAujM
https://dl.doubtnut.com/l/_pXksvGBdWL1I


. If the third part �ies o� with  the

speed , then its mass is

View Text Solution

8m/s 4m/s

149. The force  acting on a partical of mass 

 is indicated by the force-time graph shown

below. The change in momentum of the

F

m

https://dl.doubtnut.com/l/_pXksvGBdWL1I
https://dl.doubtnut.com/l/_7dZJzIW5XKMS


particle over time interval from zero to 8  is. 

A. 

B. 

C. 

D. 

Answer: B

s

20Ns

12Ns

6Ns

24Ns

https://dl.doubtnut.com/l/_7dZJzIW5XKMS


Watch Video Solution

150. A particle of mass 4 m which is at rest

explodes into three fragments. Two of the

fragments each of mass m are found to move

with a speed v each in mutually perpendicular

directions. The total energy released in the

process of explosion is ............

A. 

B. 

C. 

mv23

2

2mv2

4mv2

https://dl.doubtnut.com/l/_7dZJzIW5XKMS
https://dl.doubtnut.com/l/_Bhq2HoXiBU9u


D. 

Answer: A

Watch Video Solution

mv2

https://dl.doubtnut.com/l/_Bhq2HoXiBU9u

