
PHYSICS

BOOKS - DC PANDEY ENGLISH

CENTRE OF MASS

Example

1. Two particles of masses 1kg and 2kg are located at  and .

Find the position of their centre of mass.

A. 2m from 1 kg

B. 2m from 2 kg

C. 1m from 1 kg

D. none of these

Answer: A

x = 0 x = 3m

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_9QfXH3X0hGkh


Watch Video Solution

2. The position vector of three particles of masses .  

 and  are , 

and  respectively. Find the position vector of their

centre of mass.

Watch Video Solution

m1 = 1kg

m2 = 2kg m3 = 3kg r1 = ( î + 4ĵ + k̂)m r2 = ( î + ĵ + k̂)m

r3 = (2 î − ĵ − 2k̂)m

3. Four particles of masses 1kg, 2kg, 3kg and 4kg are placed at the four

vertices A, B, C and D of a square of side 1m. Find the position of centre of

mass of the particles.

Watch Video Solution

4. A rod of length L is placed along the x-axis between  and .

The linear mass density (mass/length)  of the rod varies with the

x = 0 x = L

ρ

https://dl.doubtnut.com/l/_9QfXH3X0hGkh
https://dl.doubtnut.com/l/_fUxmjJjHUkQR
https://dl.doubtnut.com/l/_CNAJSeGYVJI7
https://dl.doubtnut.com/l/_KaA1jl3eeBl2


distance x from the origin as . Here, a and b are constants.

Find the position of centre of mass of this rod.

Watch Video Solution

ρ = a + bx

5. Find the position of centre of mass of the uniform lamina shown in

�gure. 

A. ( − , 0)
a

6

https://dl.doubtnut.com/l/_KaA1jl3eeBl2
https://dl.doubtnut.com/l/_wZxzRaZK1JXH


B. 

C. 

D. 

Answer: A

Watch Video Solution

( , 0)
a

6

(0, − )
a

6

(0, 0)

6. Two particles A and B of masses 1kg and 2kg respectively are projected

in the directions shown in �gure with speeds  and 

. Initially they were  apart. They collide in mid air and

stick with each other. Find the maximum height attained by the centre of

mass of the particles. Assume acceleration due to gravity to be constant. 

uA = 200m/s

uB = 50m/s 90m

https://dl.doubtnut.com/l/_wZxzRaZK1JXH
https://dl.doubtnut.com/l/_rlpfsgEiljAt


  

Watch Video Solution

(g = 10m/s2)

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


7. In the arrangement shown in Figure,  and . String

is light and inextensible. Find the acceleration of centre of mass of both

the blocks. Neglect friction everywhere. 

Watch Video Solution

mA = 2kg mB = 1kg

https://dl.doubtnut.com/l/_rlpfsgEiljAt
https://dl.doubtnut.com/l/_BuabdlBTL9lf


8. Two blocks A and B of equal masses are released on two sides of a �xed

wedge C as shown in �gure. Find the acceleration of centre of mass of

blocks A and B. Neglect friction. 

Watch Video Solution

9. Linear momentum of particle is increased by 

(a) 100% (b) 1% 

without changing its mass. Find percentage increase in its kinetic energy

in both cases.

Watch Video Solution

https://dl.doubtnut.com/l/_eJ8Q1qo3LvtE
https://dl.doubtnut.com/l/_8I3toO9mbYY3


10. Kinetic energy of a particle is increased by 

(a) 50% (b) 1% 

Find percentage change in linear momentum.

Watch Video Solution

11. Two blocks A and B of masses 1kg and 2kg are connected together by

means of a spring and are resting on a horizontal frictionless table. The

blocks are then pulled apart so as to stretch the spring and then

released. Find the ratio of their, 

(a) speed 

(b) magnitude of momentum and 

(c) kinetic energy at any instant.

Watch Video Solution

12. A gum (mass=M) �res a bullet (mass=m) with speed  relative to barrel

of the gum which is inclined at an anlge of  with horizontal. The gun

vr

60∘

https://dl.doubtnut.com/l/_D7MZKmxC9Dtr
https://dl.doubtnut.com/l/_G0pCczG73Ktp
https://dl.doubtnut.com/l/_owvsvd30zdra


is placed over a smooth horizontal surface. Find the recoil speed of gun.

Watch Video Solution

13. A projectile of mass 3m is projected from ground with velocity

 at . At highest point it explodes into two pieces. One of

mass 2m and the other of mass m. Both the pieces �y o� horizontally in

opposite directions. Mass 2m falls at a distance of  from point of

projection. Find the distance of second mass from point of projection

where it strikes the ground. 

Watch Video Solution

20√2m/s 45∘

100m

(g = 10m/s2)

14. (a) A rocket set for vertical �ring weighs  and contains  of

fuel. It can have a maximum exhaust velocity of . What should be

its minimum rate of fuel consumption 

(i) to just lift o� the launching pad? 

(ii) to give it an initial acceleration of ?  

50kg 450kg

2km/s

20m/s2

https://dl.doubtnut.com/l/_owvsvd30zdra
https://dl.doubtnut.com/l/_DYTHall1FsbQ
https://dl.doubtnut.com/l/_eEwsRrbveyQF


(b) What will be the speed of the rocket when the rate of consumption of

fuel is  after whole of the fuel is consumed? (Take )

Watch Video Solution

10kg/s g = 9.8m/s2

15. A ball of mass 200g is projected with a density of  at  from

horizontal. Using the concept of impulse, �nd change in velocity in 2s.

Take .

Watch Video Solution

30m/s 30∘

g = 10m/s2

16. A time varying force,  is acting on a particle of mass 

moving along x-axis. velocity of the particle is  along negative x-axis

at time . Find the velocity of the particle at the end of 4s.

Watch Video Solution

F = 2t 2kg

4m/s

t = 0

https://dl.doubtnut.com/l/_eEwsRrbveyQF
https://dl.doubtnut.com/l/_4I84iY4UlC2D
https://dl.doubtnut.com/l/_eNZqc8Butlk7


17. 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 velocity of the particle at the end of . 

Watch Video Solution

2kg

10s

18. A bullet of mass  strikes an obstacle and moves at  to its

original direction. If its speed also changes from  to . Find

the magnitude of impulse acting on the bullet.

Watch Video Solution

10− 3kg 60∘

20m/s 10m/s

https://dl.doubtnut.com/l/_4My3vGHerZ4M
https://dl.doubtnut.com/l/_3YiI0CfGIihh
https://dl.doubtnut.com/l/_cAqmCgvPiU5H


19. Two blocks A and B of equal mass  are lying on a smooth

horizontal surface as shown in �gure. A spring of force constant

 is �xed at one end of block A. Block B collides with block A

with velocity . Find the maximum compression of the spring.

Watch Video Solution

m = 1.0kg

k = 200N /m

v0 = 2.0m/s

20. Two balls of masses m and 2m moving in opposite directions collide

head on elastically with velocities v and . Find their velocities after

collision.

Watch Video Solution

2v

21. Two pendulum bobs of masses m and  collide head on elastically at

the lowest point in their motion. If both the balls are released from a

height H above the lowest point, to what heights do they rise for the �rst

time after collision?

2m

https://dl.doubtnut.com/l/_cAqmCgvPiU5H
https://dl.doubtnut.com/l/_O02Z96JCkObn
https://dl.doubtnut.com/l/_onQTV20BisIj


Watch Video Solution

22. A ball of mass m moving at a speed v makes a head on inelastic

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.  

 

Watch Video Solution

th
3

4

https://dl.doubtnut.com/l/_onQTV20BisIj
https://dl.doubtnut.com/l/_gRV3DhqEBN4X


23. A ball is moving with velocity  towards a heavy wall moving

towards the ball with speed  as shown in �gure. Assuming collision

to be elastic, �nd the velocity of ball immediately after the collision. 

Watch Video Solution

2m/s

1m/s

24. A ball of mass m hits a �oor with a speed  making an angle of

incidence  with the normal. The coe�cient of restitution is . Find the

speed of the re�ected ball and the angle of re�ection of the ball.

Watch Video Solution

v0

α e

https://dl.doubtnut.com/l/_1iwT5ittC9Xk
https://dl.doubtnut.com/l/_YkFIcUzJK8ED
https://dl.doubtnut.com/l/_Ea8joQaLfGMi


Solved Examples

25. After a completely inelastic collision two objects of the same mass and

same initial speed are found to move away together at half their initial

speed. Find the angle between the initial velocities of the objects.

Watch Video Solution

26. The coe�cient of restitution between a snooker ball and the side

cushion is . If the ball hits the cushion and then rebounds at right

angles to its original direction, show that the angles made with the side

cushion by the direction of motion before and after impact are  and 

 respectively.

Watch Video Solution

1

3

60∘

30∘

1. A trolley of mass M is at rest over a smooth horizontal surface as shown

in �gure. Two boys each of mass 'm' are standing over the trolley. They

https://dl.doubtnut.com/l/_Ea8joQaLfGMi
https://dl.doubtnut.com/l/_pDpJqGlHpND0
https://dl.doubtnut.com/l/_qCeKftSUqgDA


jump from the trolley (towards right) with relative velocity  [relative to

velocity of trolley just after jumping] 

(a) together 

(b) one after the other. 

Find velocity of trolley in both cases. 

Watch Video Solution

vr

2. A block of mass  is placed on a triangular block of mass 

, as shown. All surfaces are smooth. Calculate the velocity of triangular

m M(M = 2m)

https://dl.doubtnut.com/l/_qCeKftSUqgDA
https://dl.doubtnut.com/l/_CNymVwBS4dq5


block when the smaller block reaches at bottom. 

Watch Video Solution

3. All surfaces shown in �gure are smooth. Wedges of mass 'M' is free to

move. Block of mass 'm' is given a horizontal velocity  as shown. Findv0

https://dl.doubtnut.com/l/_CNymVwBS4dq5
https://dl.doubtnut.com/l/_2BTQiIZrG7ke


the maximum height 'h' attained by 'm' (over the wedges or outside it). 

Watch Video Solution

4. A wooden plank of mass  is resting on a smooth horizontal �oor. A

man of mass  starts moving from one end of the plank to the other

end. The length of the plank is . Find the displacement of the plank

20kg

60kg

10m

https://dl.doubtnut.com/l/_2BTQiIZrG7ke
https://dl.doubtnut.com/l/_mp9JanWBq1Sv


over the �oor when the man reaches the other end of the plank. 

Watch Video Solution

5. A man of mass m is standing on a platform of mass M kept on smooth

ice. If the man starts moving on the platform with a speed v relative to

the platform with what velocity relative to the ice does the platform

recoil?

Watch Video Solution

https://dl.doubtnut.com/l/_mp9JanWBq1Sv
https://dl.doubtnut.com/l/_kDz69anCmKUO


6. A block of mass m is released from the top of a wedge of mass M as

shown in �gure. Find the displacement of wedges on the horizontal

ground when the block reaches the bottom of the wedges. Neglect

friction everywhere. 

Watch Video Solution

7. A bomb of mass  at rest explodes into three parts of masses , 

and . After explosion, the equal parts move at right angles with speed v

each. Find speed of the third part and total energy released during

explosion.

Watch Video Solution

5m 2m 2m

m

https://dl.doubtnut.com/l/_k3z86R3opRJb
https://dl.doubtnut.com/l/_VRsru4ZGrFKg


8. A projectile of mass  is projected with velocity  at  from

horizontal. After , explosion takes place and the projectile breaks into

two parts of masses  and . The �rst part comes to rest just after

explosion. 

Find, 

(a) the velocity of second part just after explosion. 

(b) maximum height attained by this part. Take 

Watch Video Solution

3kg 50m/s 37∘

2s

1kg 2kg

g = 10m/s2

9. A constant force F is applied on a trolley of initial mass  kept over a

smooth surface. Sand is poured gently over the trolley at a constant rate

of kg//s`. Afer time t, �nd 

m0

(μ)

https://dl.doubtnut.com/l/_gjjyjvNVl7ww
https://dl.doubtnut.com/l/_oESJQgamtX07


  

(a) mass of the trolley (with sand) 

(b) net force on the trolley 

(c) velocity of trolley

Watch Video Solution

10. A trolley of initial mass  is kept over a smooth surface as shown in

�gure. A constant force F is applied on it. Sand kept inside the trolley

drains out from its �oor at a constant rate of . After time t �nd:  

m0

(μ)kg/s

https://dl.doubtnut.com/l/_oESJQgamtX07
https://dl.doubtnut.com/l/_AMJV6Wah0b2l


  

(a) total mass of trolley and sand. 

(b) net force on the trolley. 

(c) velocity of trolley.

Watch Video Solution

11. Two balls of masses  and  and momenta  and  (in the

directions shown) collide as shown in �gure. During collsion, the value of

linear impulse between them is J. In terms of J and p �nd coe�cient of

restitution 'e'. Under what condition collision is elastic. Also �nd the

m 2m 4p 2p

https://dl.doubtnut.com/l/_AMJV6Wah0b2l
https://dl.doubtnut.com/l/_7RzLLlrlOPU4


condition of perfectly inelastic collision. 

Watch Video Solution

12. In the situation discussed above, �nd 

(a) velocity of combined mass just after collision at the bottommost point

.  

(b) loss of mechanical energy during collision. 

(c) minimum value of  so that the combined mass completes the

vertical circular motion.

View Text Solution

( or u)

v0

https://dl.doubtnut.com/l/_7RzLLlrlOPU4
https://dl.doubtnut.com/l/_kJCQ7fBvDMUM


Type 1

MiscellaneousExamples

13. A pendulum bob of mass  is raised to a height  and

then released. At the bottom of its swing, it picks up a mass . To

what height will the combined mass rise?

Watch Video Solution

10− 2kg 5 × 10− 2m

10− 3kg

1. Two toy trains each of mass 'M' are moving in opposite directions with

velocities  and  over two smooth rails. Two stuntmen of mass 'm' each

are also moving with the trains (at rest w.r.t. trains). When trains are

opposite to each other the stuntmen interchange their positions, then

�nd the �nal velocities of the trains.

Watch Video Solution

v1 v2

https://dl.doubtnut.com/l/_EuWMunkjtqOb
https://dl.doubtnut.com/l/_7dFnDoKd8jwE
https://dl.doubtnut.com/l/_ZPiWSDrEbS9z


1. The friction coe�cient between the horizontal surface and each of the

block shown in the �gure is . The collision between the blocks is

perfectly elastic. Find the separation between them when they come to

rest. (Take ).  

Watch Video Solution

0.2

g = 10m/s2

2. Three identical balls, ball I, ball II and ball III are placed on a smooth

�oor on a straight line at the separation of  between balls as shown

in �gure. Initially balls are stationary. But I is given velocity of 

towards ball II, collision between balls I and II is inelastic with coe�cient

of restitution  but collision between balls II and III is perfectly elastic.

What is the time interval between two consecutive collisions between ball

10m

10m/s

0.5

https://dl.doubtnut.com/l/_ZPiWSDrEbS9z
https://dl.doubtnut.com/l/_9YfZQetOEpyE


I and II? 

Watch Video Solution

3. A planck of mass  is placed on a frictionless horizontal plane.

Further a block of mass  is placed over the plank. A massless spring of

natural length  is �xed to the plank by its one end. The other end of

spring is compressed by the block by half of spring's natural length. They

system is now released from the rest. What is the velocity of the plank

when block leaves the plank? (The sti�ness constant of spring is

5kg

1kg

2m

https://dl.doubtnut.com/l/_9YfZQetOEpyE
https://dl.doubtnut.com/l/_7OGjakScNez2


)  

Watch Video Solution

100N /m

4. A ball is projected from the ground with speed u at an angle  with

horizontal. It collides with a wall at a distance a from the point of

projection and returns to its original position. Find the coe�cient of

restitution between the ball and the wall.

Watch Video Solution

α

5. A ball of mass  falling vertically with a velocity 

strikes a wedge of mass  kept on a smooth, horizontal surface

as shown in �gure. If impulse between ball and wedge during collision is J.

m = 1kg v0 = 2m/s

M = 2kg

https://dl.doubtnut.com/l/_7OGjakScNez2
https://dl.doubtnut.com/l/_XEY42IFnVQXS
https://dl.doubtnut.com/l/_FO5GIJzUV9ua


Then make two equations which relate J with velocity components of

wedge and ball. Also �nd impulse on wedges from ground during impact. 

Watch Video Solution

6. Two blocks of equal mass m are connected by an unstretched spring

and the system is kept at rest on a frictionless horizontal surface. A

constant force F is applied on one of the blocks pulling it away from the

other as shown in �gure. (a) Find the displacement of the centre of mass

at time t. (b) If the extension of the spring is  at time t, �nd thex0

https://dl.doubtnut.com/l/_FO5GIJzUV9ua
https://dl.doubtnut.com/l/_AO5ykbMd7kA4


displacement of the two blocks at this instant. 

Watch Video Solution

7. A block of mass m is connect to another block of mass M by a massless

spring of spring constant k. The blocks are kept on a smooth horizontal

plane. Initially the blocks are at rest and the spring is upstretched when a

constant force F starts acting on the block of mass M to pull it. Find the

maximum extension of the spring. 

Watch Video Solution

https://dl.doubtnut.com/l/_AO5ykbMd7kA4
https://dl.doubtnut.com/l/_nkjzTfkQIE9x


8. Two blocks A and B of masses m and 2m respectively are placed on a

smooth �oor. They are connected by a spring. A third block C of mass m

moves with a velocity  along the line joing A and B and collides

elastically with A, as shown in �gure. At a certain instant of time  after

collision, it is found that the instantaneous velocities of A and B are the

same. Further, at this instant the compression of the spring is found to

be . Determine (i) the common velocity of A and B at time , and (ii) the

spring constant. 

Watch Video Solution

v0

t0

x0 t0

9. A uniform chain of mass  and length  hangs on a thread and touches

the surface of a table by its lower end. Thread breaks suddenly. Find the

force exerted by the table on the chain when half of its length has fallen

m l

https://dl.doubtnut.com/l/_zt6HBY4mo33O
https://dl.doubtnut.com/l/_Wf35lL2G9nYh


Exercise 11.1

on the table. The fallen part does not form heap 

Watch Video Solution

1. What is the di�erence between centre of mass and centre of gravity?

Watch Video Solution

https://dl.doubtnut.com/l/_Wf35lL2G9nYh
https://dl.doubtnut.com/l/_0vq1QJR66tgo
https://dl.doubtnut.com/l/_GAz7ArHovp5G


2. The centre of mass of a rigid body always lies inside the body, Is this

statement true or false?

Watch Video Solution

3. The centre of mass always lies on the axis of symmetry if it exists. Is this

statement true or false?

Watch Video Solution

4. If all the particles of a system lie in y-z plane, the x-coordinate of the

centre of mass will be zero. Is this statement true or false?

Watch Video Solution

5. What can be said about the centre of mass of a solid hemisphere of

radius  without making any calculation. Will its distance from the centrer

https://dl.doubtnut.com/l/_GAz7ArHovp5G
https://dl.doubtnut.com/l/_9Ll1O1wjAuSJ
https://dl.doubtnut.com/l/_ni3Tv8UbCZkD
https://dl.doubtnut.com/l/_8UK3zDhOd6dN


be more than  or less than ?

Watch Video Solution

r/2 r/2

6. All the particles of body are situated at a distance R from the origin.

The distance of the centre of mass of the body from the origin is also R. Is

this statement true or false?

Watch Video Solution

7. Three particles of masses ,  and  are placed at the corners A,

B and C respectively of an equilateral triangle ABC of edge . Find the

distance of their centre of mass from A.

Watch Video Solution

1kg 2kg 3kg

1m

8. Find the centre of mass of a uniform plate having semicircular inner

and outer boundaries of radii .  R1 and R2

https://dl.doubtnut.com/l/_8UK3zDhOd6dN
https://dl.doubtnut.com/l/_lVAVzh7Y9o0A
https://dl.doubtnut.com/l/_hPzENOmI8pB1
https://dl.doubtnut.com/l/_aPmuI3dc6GOL


Watch Video Solution

9. Find the position of centre of mass of the section shown in �gure 

Watch Video Solution

https://dl.doubtnut.com/l/_aPmuI3dc6GOL
https://dl.doubtnut.com/l/_lCx5VvoGdwIy
https://dl.doubtnut.com/l/_slwEaUefUDuQ


10. Four particles of masses , ,  and  are placed at the four

vertices A,B,C and D of a square of side . Find square of distance of

their centre of mass from A.

Watch Video Solution

1kg 2kg 3kg 4kg

1m

11. A square lamina of side a and a circular lamina of diameter a are

placed touching each other as shown in �gure. Find distance of their

centre of mass from point O, the centre of square. 

Watch Video Solution

https://dl.doubtnut.com/l/_slwEaUefUDuQ
https://dl.doubtnut.com/l/_v8qw7brr37Hi


Exercise 11.2

12. The density of a thin rod of length l varies with the distance x from

one end as . Find the position of centre of mass of rod.

Watch Video Solution

ρ = ρ0
x2

l2

13. A straight rod of length L has one of its end at the origin and the

other at . If the mass per unit length of the rod is given by 

where A is constant, where is its centre of mass?

Watch Video Solution

X = L Ax

1. A block of mass  is at  and moving towards negative 

 with velocity . Another block of mass  is at 

and moving towards positive axis with velocity  at the same

instant. Find position of their centre of mass after .

h id l i

1kg x = 10m

x − aξs 6m/s 2kg x = 12m

x − 4m/s

2s

https://dl.doubtnut.com/l/_G5LaO4JBviYh
https://dl.doubtnut.com/l/_tRC4LVo9lpPM
https://dl.doubtnut.com/l/_I0km7BQxRbRh


Watch Video Solution

2. Two particles of masses  and  respectively are initially  aprt.

At time , they start moving towards each other with uniform speeds

 and  respectively. Find the displacement of their centre of

mass at .

Watch Video Solution

1kg 2kg 10m

t = 0

2m/s 1m/s

t = 1s

3. There are two masses  and  placed at a distance l apart. Let the

centre of mass of this system is at a point named C. If  is displaced by 

 towards C and  is displaced by  away from C. Find the distance,

from C where new centre of mass will be located.

Watch Video Solution

m1 m2

m1

l1 m2 l2

4. At one instant, the centre of mass of a system of two particles is

located on the x-axis at  and has a velocity of . Onex = 3.0m (6.0m/s) ĵ

https://dl.doubtnut.com/l/_I0km7BQxRbRh
https://dl.doubtnut.com/l/_QSZ1wN93jM4R
https://dl.doubtnut.com/l/_fy7iaW7kAomI
https://dl.doubtnut.com/l/_eQhDrEFOtvgO


of the particles is at the origin, the other particle has a mass of 

and is at rest on the axis at .  

(a) What is the mass of the particle at the origin? 

(b) Calculate the total momentum of this system. 

(c) What is the velocity of the particle at the origin?

Watch Video Solution

0.10kg

x − x = 12.0m

5. A stone is dropped at . A second stone, will twice the mass of the

�rst, is dropped from the same point at .  

(a) How far below the release point is the centre of mass of the two

stones at ?(Neither stone has yet reached at groung).  

(b) How fast is the centre of the mass of the two-stone system moving at

that time?

Watch Video Solution

t = 0

t = 100ms

t = 300ms

6. Two blocks A and B of equal masses are attached to a string passing

over a smooth pulley �xed to a wedge as shown in �gure. Find the

https://dl.doubtnut.com/l/_eQhDrEFOtvgO
https://dl.doubtnut.com/l/_zNMrEq3CEUtz
https://dl.doubtnut.com/l/_AjrJLfQpuvVi


magnitude of acceleration of centre of mass of the two blocks when they

are released from rest. Neglect friction. 

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

∣
∣
→
a cm

∣
∣ = g( )

√3 − 1

4√2

∣
∣
→
a cm

∣
∣ = 2g( )

√3 − 1

4√2

∣
∣
→
a cm

∣
∣ = ( )

g

2

√3 − 1

4√2

∣
∣
→
a cm

∣
∣ =

g

2

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


Exercise 11.3

1. Three particles of masses ,  and  are initially moving along

the positive direction of the three coordinate axes respectively with the

same velocity of . When due to their mutual interaction, the �rst

particle comes to rest, the second acquires a velocity .

What is then the velocity of the third particle?

Watch Video Solution

20g 30g 40g

20cm/s

(10 î + 20k̂)cm/s

2. A boy of mass 25 kg stands on a board of maas 10 kg which in turn is

kept on a frictionless horizontal ice surface. The boy maks a jump with a

velocity component 5m/s in a horizontal direction with respect to the ice.

With what velocity does the board recoil? with what rate are the boy and

the board seperating from each other?

Watch Video Solution

https://dl.doubtnut.com/l/_kJDl7b1HO2eA
https://dl.doubtnut.com/l/_YcrW2XJhykyb


3. Find the ratio of the linear momenta of two particles of masses 1.0 kg

and 4.0 kg if their kinetic energies are equal.

Watch Video Solution

4. A uranium 238 nucleus, initially at rest emits an alpha particle with a

speed of . Calculate the recoil speed of the residual nucleus

thorium 234. Assume that the mas of a nucleus is proportional to the

mass number.

Watch Video Solution

1.4 × 107 m

s

5. A man of mass 50 kg starts moving on the earth and acquires speed of

1.8 m/s. With what speed does the earth recoil? Mass of earth =

Watch Video Solution

6 × 1024kg.

https://dl.doubtnut.com/l/_M7etdWbNQUMm
https://dl.doubtnut.com/l/_dDK4ORqRZk1l
https://dl.doubtnut.com/l/_bayqFlOTJz9z
https://dl.doubtnut.com/l/_S00Si8dprHRF


Exercise 11.4

6. A man of mass  jumps from a trolley of mass  standing on

smooth surface with absolute velocity . Find velocity of trolley and

total energy produced by man.

Watch Video Solution

60kg 20kg

3m/s

7. A projectile is �red from a gun at an angle of  with the horizontal

and with a speed of  relative to ground. At the highest point in its

�ight the projectile explodes into two fragments of equal masses. One

fragement, whose initial speed is zero falls vertically. How far from the

gun does the other fragment land, assuming a level terrain? Take

?

Watch Video Solution

45∘

20m/s

g = 10m/s2

https://dl.doubtnut.com/l/_S00Si8dprHRF
https://dl.doubtnut.com/l/_HSP5d0fVs882


1. A rocket of mass  has  fuel. The exhaust velocity of the fuel is 

. Calculate the minimum rate of consumption of fuel so that the

rocket may rise from the ground. Also, calculate the ultimate vertical

speed gained by the rocket when the rate of consumption of fuel is

  

(i)  (ii) 

Watch Video Solution

20kg 180kg

1.6km/s

(g = 9.8m/s2)

2kg/s 20kg/s

2. A rocket, with an initial mass of , is launched vertically upwards

from rest under gravity. The rocket burns fuel at the rate of  per

second. The burnt matter is ejected vertically downwards with a speed of

 relative to the rocket. If burning ceases after one minute, �nd

the maximum velocity of the rocket. (Take g as constant at )

Watch Video Solution

1000kg

10kg

2000ms− 1

10ms− 2

https://dl.doubtnut.com/l/_3xFpOXg7ujv2
https://dl.doubtnut.com/l/_PdaDfKJ3LIOw


Exercise 11.5

3. A rocket is moving vertically upward against gravity. Its mass at time t is

 and it expels burnt fuel at a speed u vertically downward

relative to the rocket. Derive the equation of motion of the rocket but do

not solve it. Here,  is constant.

Watch Video Solution

m = m0 − μt

μ

4. A rocket of initial mass  has a mass  at time t. The

rocket is lauched from rest vertically upwards under gravity and expels

burnt fuel at a speed u relative to the rocket vertically downward. Find

the speed of rocket at .

Watch Video Solution

m0 m0(1 − t/3)

t = 1

1. A truck of mass  travelling at  is brought to rest in 

when it strikes a wall. What force (assume constant) is exerted by the

2 × 103kg 4m/s 2s

https://dl.doubtnut.com/l/_xPtgLXEDrfyB
https://dl.doubtnut.com/l/_l7x3cStLbeEG
https://dl.doubtnut.com/l/_NUMu1kuONqpe


wall?

Watch Video Solution

2. A ball of mass m, travelling with velocity  receives an impulse 

. What is the velocity of the ball immediately afterwards?

Watch Video Solution

2 î + 3ĵ

−3mî

3. The net force versus time graph of a rocket is shown in �gure The mass

of the rocket is . Calculate velocity of rocket, 16 seconds after

starting from rest. Neglect gravity. 

1200kg

https://dl.doubtnut.com/l/_NUMu1kuONqpe
https://dl.doubtnut.com/l/_GehmYHO2vLZQ
https://dl.doubtnut.com/l/_NUwE6PTqXQbo


Exercise 11.6

Watch Video Solution

4. A  bullet moving at  strikes a log. Assume that the bullet

undergoes uniform deceleration and stops in . Find (a) the time

taken for the bullet to stop, (b) the impulse on the log and (c) the

average force experienced by the log.

Watch Video Solution

5.0g 100m/s

6.0cm

1. Two blocks of masses  and  respectivley are placed on a smooth

horizontal surface. They are connected by a light spring of force constant

. Initially the spring is unstretched. The indicated velocities

3kg 6kg

k = 200N /m

https://dl.doubtnut.com/l/_NUwE6PTqXQbo
https://dl.doubtnut.com/l/_3bLsV1XHCqtG
https://dl.doubtnut.com/l/_VoTVG0A774o7


are imparted to the blocks. Find the maximum extension of the spring. 

Watch Video Solution

2. A moving body of mass m makes a head on elastic collision with

another body of mass  which is initially at rest. Find the fraction of

kinetic energy lost by the colliding particles after collision.

Watch Video Solution

2m

3. What is the fractional decrease in kinetic energy of a body of mass 

when it makes a head on elastic collision with another body of mass 

kept at rest?

m1

m2

https://dl.doubtnut.com/l/_VoTVG0A774o7
https://dl.doubtnut.com/l/_ZlQfDWtVOZBm
https://dl.doubtnut.com/l/_CZTSNpSjvMUk


Watch Video Solution

4. In one dimensional elastic collison of equla masses, the velocities are

interchanged. Can velocities ina one dimensional collision be

interchanged if the masses are not equal?

Watch Video Solution

5. After an head on elastic collision between two balls of equal masses,

one is observed to have a speed of  along the positive x-axis and

the other has a speed of  along the negative x-axis. What are the

original velocities of the balls?

Watch Video Solution

3m/s

2m/s

6. A ball of mass  moving with  along +x-axis collides elastically

with an another ball of mass  moving with  is opposite

direction. Find their velocities after collision.

1kg 4m− 1

2kg 6m/s

https://dl.doubtnut.com/l/_CZTSNpSjvMUk
https://dl.doubtnut.com/l/_2mdfXpUr9iki
https://dl.doubtnut.com/l/_R7weT3fEqn1w
https://dl.doubtnut.com/l/_uxpzejO5JCEE


Watch Video Solution

7. Three balls A, B and C are placed on a smooth horizontal surface. Given

that . Ball B collides with ball C with an initial velocity v

as shown in �gure. Find the total number of collisions between the balls.

All collisions are elastic. 

Watch Video Solution

mA = mC = 4mB

8. Ball 1 collides directly with another identical ball 2 at rest. Velocity of

second ball becomes two times that of 1 after collison. Find the

coe�cient of restitution between the two balls?

Watch Video Solution

https://dl.doubtnut.com/l/_uxpzejO5JCEE
https://dl.doubtnut.com/l/_WykIDBlmg7x7
https://dl.doubtnut.com/l/_Ksxmx4GKGGRv
https://dl.doubtnut.com/l/_lLWJOuFTt2Xf


9. A sphere A of mass m, travelling with speed v, collides directly with a

stationary sphere B. If A is brought to rest and B is given a speed V, �nd

(a) the mass of B (b) the coe�cient of restitution between A and B?

Watch Video Solution

10. A smooth sphere is moving on a horizontal surface with velocity

vector  immediately before it hits a vertical wall. The wall is

parallel to  and the coe�cient of restitution of the sphere and the wall

is . Find the velocity of the sphere after it hits the wall?

Watch Video Solution

2 î + 2ĵ

ĵ

e =
1

2

11. A ball falls vertically on an inclined plane of inclination  with speed 

and makes a perfectly elastic collision. What is angle of velocity vector

with horizontal after collision.

Watch Video Solution

α v0

https://dl.doubtnut.com/l/_lLWJOuFTt2Xf
https://dl.doubtnut.com/l/_3Wdpdf9AihnA
https://dl.doubtnut.com/l/_BrOVuZbDtTFf


Level 1 Assertion And Reason

1. Assertion: Centre of mass of a rigid body always lies inside the body. 

Reason: Centre of mass and centre of gravity coincide if gravity is

uniform.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_y5scgKyaVKsK


2. Assertion: A constant force F is applied on two blocks and one spring

system as shown in �gure. Velocity of centre of mass increases linearly

with time. 

  

Reason: Acceleration of centre of mass is constant.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: A

https://dl.doubtnut.com/l/_VAwkkULDu0VZ


Watch Video Solution

3. Assertion: To conserve linear momentum of a system, no force should

act on the system. 

Reason: If net force on a system is zero, its linear momentum should

remain constant.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_VAwkkULDu0VZ
https://dl.doubtnut.com/l/_ifRlq3OAgfBM


4. Assertion: A rocket moves forward by pushing the surrounding air

backwards. 

Reason: It derives the necessary thrust to move forward according to

Newton's third law of motion.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_GP7SAxyjFpBp


5. Assertion: Internal forces cannot change linear momentum. 

Reason: Internal forces can change the kinetic energy of a system.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: B

Watch Video Solution

6. Assertion: In case of bullet �red from gun, the ration of kinetic energy

of gun and bullet is equal to ration of mass of bullet and gun. 

Reason: Kinetic energy , if momentum is constant.∝
1

mass

https://dl.doubtnut.com/l/_hoGhwO0K5JkK
https://dl.doubtnut.com/l/_DxFtOg9VJpq9


A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

7. Assertion: All surfaces shown in �gure are smooth. System is released

from rest. Momentum of system in horizontal direction is constant but

overall momentum is not constant. 

https://dl.doubtnut.com/l/_DxFtOg9VJpq9
https://dl.doubtnut.com/l/_ibe0H3oPCY34


  

Reason: A net vertically upward force is acting on the system.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ibe0H3oPCY34


8. Assertion: During head on collision between two bodies let  is

change in momentum of �rst body and  the change in momentum of

the other body, then .  

Reason: Total momentum of the system should remain constant.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

Δp1

Δp2

Δp1 = Δp2

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


9. Assertion: In the sytem shown in �gure spring is �rst stretched then

left to oscillate. At some instant kinetic energy of mass  is K. At the

same instant kinetic energy of mass  should be .  

  

Reason: Their linear momenta are equal and opposite and  or 

.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

m

2m
K

2

K =
p2

2m

K =
1

m

https://dl.doubtnut.com/l/_gOhC0H5oLMpx


Answer: A

Watch Video Solution

10. Assertion: Energy can not be given to a system without giving it

momentum. 

Reason: If kinetic energy is given to a body it means it has acquired

momentum.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_gOhC0H5oLMpx
https://dl.doubtnut.com/l/_vwWPd1am0rmr


11. Assertion: The centre mass of an electron and proton, when released

moves faster towards proton. 

Reason: Proton is heavier than electron.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_vwWPd1am0rmr
https://dl.doubtnut.com/l/_EwGUDRV2m887


12. Assertion: The relative velocity of the two particles in head-on elastic

collision is unchanged both in magnitude and direction. 

Reason: The relative velocity is unchanged in magnitude but gets

reversed in direction.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_5rsKeQdZEWz1


13. Assertion: An object of mass  and another of mass 

are released from certain distance. The objects move towards each other

under the gravitational force between them. In this motion, centre of

mass of their system will continuously move towards the heavier mass

.  

Reason: In a system of a heavier and a lighter mass, centre of mass lies

closer to the heavier mass.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

m1 m2(m2 > m1)

m2

https://dl.doubtnut.com/l/_TWT0rL37GLCa


14. Assertion: A given force applied in turn to a number of di�erent

masses may cause the same rate of change in momentum in each but not

the same acceleration to all. 

Reason:  and 

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: A

Watch Video Solution

F =
dp

dt
a =

F

m

https://dl.doubtnut.com/l/_iEljI2T105dv


Level 1 Objective

15. STATEMENT-l : In an elastic collision between two bodies, the relative

speed of the bodies after collision is equal to the relative speed before

the collision. 

STATEMENT-2 : In an elastic collision, the linear momentum of the system

is conserved.

A. (a) If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. (b) If both Assertion and Reason are true but Reason is not the

correct explanation of Assertion.

C. (c) If Assertion is true, but the Reason is false.

D. (d) If Assertion is false but the Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_gMJ3uNaFvfZY


1. A ball is dropped from height 10 m . Ball is embedded in sand 1 m and

stops, then

A. (a) only momentum remains conserved

B. (b) only kinetic energy remains conserved

C. (c) both momenutm and kinetic energy are conserved

D. (d) neither kinetic energy nor momentum is conserved

Answer: A

Watch Video Solution

2. If no external force acts on a system

A. (a) velocity of centre of mass remains constant

B. (b) position of centre of mass remains constant

C. (c) acceleration of centre of mass remains non-zero and constant

D. (d) All of the above

https://dl.doubtnut.com/l/_hKHl0AwO8GxR
https://dl.doubtnut.com/l/_fXhS6hoCBWGj


Answer: A

Watch Video Solution

3. When two blocks connected by a spring move towards each other

under mutual interaction

A. (a) their velocities are equal

B. (b) their accelerations are equal

C. (c) the force acting on them are equal and opposite

D. (d) All of the above

Answer: C

Watch Video Solution

4. If two balls collide in air while moving vertically, then momentum of the

sytem is conserved because

https://dl.doubtnut.com/l/_fXhS6hoCBWGj
https://dl.doubtnut.com/l/_6fdDrsqRBiJ4
https://dl.doubtnut.com/l/_rid96sPTExo0


A. (a) gravity does not a�ect the momentum of the system

B. (b) force of gravity is very less compared to the impulsive force

C. (c) impulsive force is very less than the gravity

D. (d) gravity is not acting during collision

Answer: B

Watch Video Solution

5. When a cannon shell explodes in mid air, then identify the incorrect

statement

A. (a) the momentum of the system is conserved at the time of

explosion

B. (b) the kinetic energy of the system always increases

C. (c) the trajectory of centre of mass remains unchanged

D. (d) None of the above

https://dl.doubtnut.com/l/_rid96sPTExo0
https://dl.doubtnut.com/l/_bhgbeWl6fAtH


Answer: B

Watch Video Solution

6. In an inelastic collision (a) momentum of the system is always

conserved (b) velocity of separation is less than the velocity of approach.

(c) the coe�cient of restitution can be zero. (d) All of the above

A. (a) momentum of the system is always conserved

B. (b) velocity of separation is less than the velocity of approach.

C. (c) the coe�cient of restitution can be zero

D. (d) All of the above

Answer: D

Watch Video Solution

7. The momentum of a system is de�ned

https://dl.doubtnut.com/l/_bhgbeWl6fAtH
https://dl.doubtnut.com/l/_0dfpi9BIvJtn
https://dl.doubtnut.com/l/_bTplrndYPdgx


A. (a) as the product of mass of the system and the velocity of centre

of mass

B. (b) as the vector sum of the momentum of individual particles

C. (c) for bodies undergoing translational, rotational and oscillatory

motion

D. (d) all the above

Answer: D

Watch Video Solution

8. The momentum of a system with respect to centre of mass

A. (a) is zero only if the system is moving uniformly

B. (b) is zero only if no external force acts on the system

C. (c) is always zero

D. (d) can be zero in certain conditions

https://dl.doubtnut.com/l/_bTplrndYPdgx
https://dl.doubtnut.com/l/_uB29MIKhS2hR


Answer: C

Watch Video Solution

9. Three identical particles are located at the vertices of an equilateral

triangle. Each particle moves along a meridian with equal speed towards

the centroid and collides inelastically. (a) all the three particles will

bounce back along the meridians with lesser speed. (b) all the three

particles will become stationary. (c) all the particles will continue to move

in their original directions but with lesser speed (d) nothing can be said

A. (a) all the three particles will bounce back along the meridians with

lesser speed.

B. (b) all the three particles will become stationary.

C. (c) all the particles will continue to move in their original directions

but with lesser speed

D. (d) nothing can be said

https://dl.doubtnut.com/l/_uB29MIKhS2hR
https://dl.doubtnut.com/l/_f2F3Cjnjo8pc


Answer: D

Watch Video Solution

10. The average resisting force that must act on  mass to reduce its

speed from 65 to  in  is

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: B

Watch Video Solution

5kg

15ms− 1 2s

12.5N

125N

1250N

11. In a carbon monoxide molecule, the carbon and the oxygen atoms are

separated by a distance . The distance of the centre of1.2 × 10− 10m

https://dl.doubtnut.com/l/_f2F3Cjnjo8pc
https://dl.doubtnut.com/l/_4hBChBELbLJf
https://dl.doubtnut.com/l/_uQL3j0NWK6Jq


mass from the carbon atom is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

0.48 × 10− 10m

0.51 × 10− 10m

0.74 × 10− 10m

0.68 × 10− 10m

12. A bomb of mass  explodes into two pieces of masses  and .

The velocity of mass  is . The kinetic energy of mass  is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

9kg 3kg 6kg

3kg 16ms− 1 6kg

96J

384J

192J

768J

https://dl.doubtnut.com/l/_uQL3j0NWK6Jq
https://dl.doubtnut.com/l/_2bBX85BaM15w


Answer: C

Watch Video Solution

13. A heavy ball moving with speed  collides with a tiny ball. The collision

is elastic, then immediately after the impact, the second ball will move

with a speed approximately equal to

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

v

v

2v

v

2

v

3

https://dl.doubtnut.com/l/_2bBX85BaM15w
https://dl.doubtnut.com/l/_mre9HkTmW3KZ


14. A loaded  coal wagon is moving on a level track at .

Suddenly  of coal is dropped out of the wagon. The �nal speed of

the wagon is a) 6 m/s b) 8 m/s c) 4.8 m/s d) 4.5 m/s

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

20, 000kg 6ms− 1

5000kg

6ms− 1

8ms− 1

4.8ms− 1

4.5ms− 1

15. A machine gun �res a bullet of mass 40 g with a velocity .

The man holding it can exert a maximum force of 144 N on the gun. How

many bullets can be �re per second at the most? a) 3 b) 5 c) 6 d) 9

A. (a) 3

1200ms− 1

https://dl.doubtnut.com/l/_FSXYDe978Vc7
https://dl.doubtnut.com/l/_8xrFnKGgDiuQ


B. (b) 5

C. (c) 6

D. (d) 9

Answer: A

Watch Video Solution

16. A projectile of mass  is �red with a velocity  from point P at an

angle . Neglecting air resistance, the magnitude of the change in

momentum leaving the point P and arriving at Q is 

A. (a) 

m v

45∘

√2mv

https://dl.doubtnut.com/l/_8xrFnKGgDiuQ
https://dl.doubtnut.com/l/_iiISeoXqD3Bi


B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

2mv

mv

2

mv

√2

17. A ball after freely falling from a height of  strikes a horizontal

plane. If the coe�cient of restitution is , the ball will strike second time

with the plane after

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

4.9m

3

4

s
1

2

1s

s
3

2

s
3

4

https://dl.doubtnut.com/l/_iiISeoXqD3Bi
https://dl.doubtnut.com/l/_F8qwHCE5Vsx4


Watch Video Solution

18. The centre of mass of a non uniform rod of length L, whose mass per

unit length varies as  where k is a constant and x is the

distance of any point from one end is (from the same end)

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

ρ =
k. x2

L

( )L
3

4

( )L
1

4

( )L
1

6

( )L
2

3

19. A boat of length  and mass  is �oating without motion in

still water. A man of mass  standing at one end of it walks to the

10m 450kg

50kg

https://dl.doubtnut.com/l/_F8qwHCE5Vsx4
https://dl.doubtnut.com/l/_4sINCMxFkCpe
https://dl.doubtnut.com/l/_0h45bV75pJ2I


other end of it and stops. The magnitude of the displacement of the boat

in metres relative to ground is

A. (a) zero

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

1m

2m

5m

20. A man of mass M stands at one end of a stationary plank of length L,

lying on a smooth surface. The man walks to the other end of the plank. If

the mass of the plank is , the distance that the man moves relative

to the ground is

A. (a) 

B. (b) 

M /3

3L
4

L

4

https://dl.doubtnut.com/l/_0h45bV75pJ2I
https://dl.doubtnut.com/l/_7a58JjURIluc


C. (c) 

D. (d) 

Answer: B

Watch Video Solution

4L
5

L

3

21. A ball of mass  moving at a speed  collides with another ball of

mass  at rest. The lighter block comes to rest after collisoin. The

coe�cient of restitution is

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: D

Watch Video Solution

m v

3m

1

2

2

3

1

4

https://dl.doubtnut.com/l/_7a58JjURIluc
https://dl.doubtnut.com/l/_gjVvo1zf9Xkn


22. A particle of mass m moving with velocity u makes an elastic one-

dimensional collision with a stationary particle of mass . They come in

contact for a very small time . Their force of interaction increases from

zero to  linearly in time , and decreases linearly to zero in further

time  as shown in �gure. The magnitude of  is  

A. (a) 

B. (b) 

C. (c) 

m

t0

F0 0.5t0

0.5t0 F0

μ

t0

2μ

t0

μ

2t0

https://dl.doubtnut.com/l/_gjVvo1zf9Xkn
https://dl.doubtnut.com/l/_KK2LYJHGTRme


D. (d) None of these

Answer: B

Watch Video Solution

23. Two identical blocks A and B of mass m joined together with a

massless spring as shown in �gure are placed on a smooth surface. If the

block A moves with an acceleration , then the acceleration of the block

B is 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

a0

a0

−a0

− a0
F

m

F

m

https://dl.doubtnut.com/l/_KK2LYJHGTRme
https://dl.doubtnut.com/l/_TTleFgRCyEPx


Answer: C

Watch Video Solution

24. A ball of mass m moving with velocity  collides a wall as shown in

�gure. After impact it rebounds with a velocity . The impulse acting

on ball during impact is 

A. (a) 

B. (b) 

v0

v0
3

4

− v0 ĵ
m

2

− mv0 î
3

4

https://dl.doubtnut.com/l/_TTleFgRCyEPx
https://dl.doubtnut.com/l/_y46MO9BV9etr


C. (c) 

D. (d) None of the above

Answer: C

Watch Video Solution

mv0 î
−5

4

25. A steel ball is dropped on a hard surface from a height of  and

rebounds to a height of . The maximum height attained by the ball

after  bounce is (in m)

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

1m

64cm

nth

(0.64)2n

(0.8)2n

(0.5)2n

(0.8)n

https://dl.doubtnut.com/l/_y46MO9BV9etr
https://dl.doubtnut.com/l/_jlUadauQtm0g


26. A car of mass  (including the mass of a block) is moving on a

smooth road with velocity  along positive x-axis. Now a block of

mass  is thrown outside with absolute velocity of  along

positive z-axis. The new velocity of the car is   

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

500kg

1.0ms− 1

25kg 20ms− 1

(ms− 1)

10 î + 20k̂

10 î − 20k̂

î − k̂
20

19

20

19

10 î − k̂
20

19

https://dl.doubtnut.com/l/_jlUadauQtm0g
https://dl.doubtnut.com/l/_lPdvO7HDXZCZ


27. The net force acting on a particle moving along a straight line varies

with time as shown in the diagram. Force is parallel to velocity. Which of

the following graph is best representative of its speed with time? (Initial

velocity of the particle is zero) 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

https://dl.doubtnut.com/l/_lPdvO7HDXZCZ
https://dl.doubtnut.com/l/_8p7Qa0bFnKZA


Answer: A

Watch Video Solution

28. In the �gure shown, �nd out centre of mass of a system of a uniform

circular plate of radius  from O in which a hole of radius R is cut whose

centre is at  distance from the centre of large circular plate 

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

3R

2R

R

2

R

5

R

4

https://dl.doubtnut.com/l/_8p7Qa0bFnKZA
https://dl.doubtnut.com/l/_VmZJUJsI2nRj


Answer: C

Watch Video Solution

29. From the circular disc of radius  two small discs of radius R are cut

o�. The centre of mass of the new structure will be at 

A. (a) 

4R

î + ĵ
R

5
R

5

https://dl.doubtnut.com/l/_VmZJUJsI2nRj
https://dl.doubtnut.com/l/_UohidlMMFDJZ


B. (b) 

C. (c) 

D. (d) None of the above

Answer: D

Watch Video Solution

− î + ĵ
R

5
R

5

− î − ĵ
R

5
R

5

30. A block of mass  rests on a stationary wedge of mass M. The wedge

can slide freely on a smooth horizontal surface as shown in �gure. If the

block starts from rest 

A. (a) the position of the centre of mass of the system will change

B. (b) the position of centre of mass of the system will change along

the vertical but not along the horizontal

C. (c) the total energy of the system will remain constant

D. (d) All of the above

m

https://dl.doubtnut.com/l/_UohidlMMFDJZ
https://dl.doubtnut.com/l/_FnvuG5UIuxyo


Answer: D

Watch Video Solution

31. A bullet of mass  hits a target of mass M hanging by a string and

gets embedded in it. If the block rises to a height h as a result of this

collision, the velocity of the bullet before collision is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

m

v = √2gh

v = √2gh[1 + ]
m

M

v = √2gh[1 + ]
M

m

v = √2gh[1 − ]
m

M

https://dl.doubtnut.com/l/_FnvuG5UIuxyo
https://dl.doubtnut.com/l/_Np20WNYSQnSy


32. A loaded spring gun of mass M �res a bullet of mass m with a velocity

v at an angle of elevation . The gun is initially at rest on a horizontal

smooth surface. After �ring, the centre of mass of the gun and bullet

system

A. (a) moves with velocity 

B. (b) moves with velocity  in the horizontal direction

C. (c) does not move in horizontal direction

D. (d) moves with velocity  in the horizontal direction

Answer: C

Watch Video Solution

θ

m
v

M

vm

m cos θ

v(M − m)

M + m

33. Two bodies with masses  and  are joined by a string

passing over �xed pulley. Assume masses of the pulley and thread

negligible. Then the acceleration of the centre of mass of the system

 is

m1 m2(m1 > m2)

(m1 + m2)

https://dl.doubtnut.com/l/_NgtJwqTuh2Z2
https://dl.doubtnut.com/l/_g37mA4n1l3Ox


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

( )g
m1 − m2

m1 + m2

( )
2

g
m1 − m2

m1 + m2

m1g

m1 + m2

m2g

m1 + m2

34. A rocket of mass  has attained a speed equal to its exhaust speed

and that time the mass of the rocket is . Then the ratio  is (neglect

gravity)

A. (a) 

B. (b) 

C. (c) 

D. (d) 

m0

m
m0

m

2.718

7.8

3.14

4

https://dl.doubtnut.com/l/_g37mA4n1l3Ox
https://dl.doubtnut.com/l/_KjLqYo7JJ9zp


Answer: A

Watch Video Solution

35. A jet of water hits a �at stationary plate perpendicular to its motion.

The jet ejects  of water per second with a speed of . Assuming

that after striking, the water �ows parallel to the plate, then the force

exerted on the plate is a) 5 N b) 1.0 N c) 0.5 N d) 10 N

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

500g 1m/s

5N

1.0N

0.5N

10N

https://dl.doubtnut.com/l/_KjLqYo7JJ9zp
https://dl.doubtnut.com/l/_ZL7ERclpaBUR


36. Two identical vehicles are moving with same velocity  towards an

intersection as shown in �gure. If the collision is completely inelastic,

then 

A. (a) the velocity of separation is zero

B. (b) the velocity of approach is 

C. (c) the common velocity after collision is 

D. (d) All of the above

Answer: D

Watch Video Solution

v

2vsin
θ

2

vcos
θ

2

37. A ball of mass  strikes a smooth horizontal �oor as shown in

�gure. The impulse exerted on the �oor is 

m = 1kg

https://dl.doubtnut.com/l/_Qc46hz4RgpWo
https://dl.doubtnut.com/l/_kbCDwFic1Ayj


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

6.25Ns

1.76Ns

7.8Ns

2.2Ns

38. A small block of mass  is placed at rest on the top of a smooth

wedge of mass M, which in turn is placed at rest on a smooth horizontal

surface as shown in �gure. If h be the height of wedge and  is the

inclination, then the distance moved by the wedge as the block reaches

the foot of the wedge is 

A. (a) 

B. (b) 

C. (c) 

m

θ

Mh cot θ

M + m

mh cot θ

M + m

Mh cos ecθ

M + m

https://dl.doubtnut.com/l/_kbCDwFic1Ayj
https://dl.doubtnut.com/l/_lmyOrejSwZYW


D. (d) 

Answer: B

Watch Video Solution

mh cos ecθ

M + m

39. A square of side  and uniform thickness is divided into four

squares. The square portion  is removed and the removed

portion is placed over the portion . The new position of centre

of mass is 

4cm

A ′AB ′D

DB ′BC ′

https://dl.doubtnut.com/l/_lmyOrejSwZYW
https://dl.doubtnut.com/l/_hCUPtQ0Aenjg


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

(2cm, 2cm)

(2cm, 3cm)

(2cm, 2.5cm)

(3cm, 3cm)

40. A boy having a mass of  stands at one end A of a boat of length 

 at rest. The boy walks to the other end B of the boat and stops. What

is the distance moved by the boat? Friciton exists between the feet of the

boy and the surface of the boat. But the friction between the boat and

40kg

2m

https://dl.doubtnut.com/l/_hCUPtQ0Aenjg
https://dl.doubtnut.com/l/_cJGV92Pj70H3


the water surface may be neglected. Mass of the boat is .  

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

15kg

0.49m

2.46m

1.46m

3.2m

41. Three identical particles with velocities ,  and  collide

successively with each other in such a way that they form a single

particle. The velocity vector of resultant particle is

v0 î −3v0 ĵ 5v0k̂

https://dl.doubtnut.com/l/_cJGV92Pj70H3
https://dl.doubtnut.com/l/_YipfU25pNpPH


A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

( î + ĵ + k̂)
v0

3

( î − ĵ + k̂)
v0

3

( î − 3ĵ + k̂)
v0

3

( î − 3ĵ + 5k̂)
v0

3

42. A mortar �res a shell of mass M which explodes into two pieces of

mass  and  at the top of the trajectory. The smaller mass falls

very close to the mortar. In the same time bigger piece lands a distance D

from the mortar. The shell would have fallen at a distance R from the

mortar if there was no explosion. The value of D is (neglect air resistance)

A. (a) 

B. (b) 

C. (c) 

M

5

4M

5

3R
2

4R

3

5R
4

https://dl.doubtnut.com/l/_YipfU25pNpPH
https://dl.doubtnut.com/l/_WRhffKETjVdx


Level 1 Subjective

D. (d) None of these

Answer: C

Watch Video Solution

1. Consider a rectangular plate of dimensions . If this plate is

considered to be made up of four rectangles of dimensions  and

we now remove one out of four rectangles. Find the position where the

a × b

×
a

2
b

2

https://dl.doubtnut.com/l/_WRhffKETjVdx
https://dl.doubtnut.com/l/_TKzpukQpJ1mh


centre of mass of the remaining system will lie? 

Watch Video Solution

2. The uniform solid sphere shown in the �gure has a spherical hole in it.

Find the position of its centre of mass. 

https://dl.doubtnut.com/l/_TKzpukQpJ1mh
https://dl.doubtnut.com/l/_3kKY5BRFczmB


Watch Video Solution

3. A gun �res a bullet. The barrel of the gun is inclined at an angle of 

with horizontal. When the bullet leaves the barrel it will be travelling at

an angle greater than  with the horizontal. Is this statement true or

false?

Watch Video Solution

45∘

45∘

https://dl.doubtnut.com/l/_3kKY5BRFczmB
https://dl.doubtnut.com/l/_lnlvMpEeLHBS
https://dl.doubtnut.com/l/_Gh0OtYThOqYm


4. Two blocks A and B of masses  and  are connected together by

means of a spring and are resting on a horizontal frictionless table. The

blocks are then pulled apart so as to stretch the spring and then

released. Show that the kinetic energies of the blocks are, at any instant

inversely proportional to their masses.

Watch Video Solution

mA mB

5. Show that in a head on elastic collision between two particles, the

transference of energy is maximum when their mass ratio is unity.

Watch Video Solution

6. A particle moving with kinetic energy K makes a head on elastic

collision with an identical particle at rest. Find the maximum elastic

potential energy of the system during collision.

Watch Video Solution

https://dl.doubtnut.com/l/_Gh0OtYThOqYm
https://dl.doubtnut.com/l/_lP0GZQKnHEPP
https://dl.doubtnut.com/l/_z3lYvPF4nvI5


7. A ball is projected from the ground at some angle with horizontal.

Coe�cient of restitution between the ball and the ground is e. Let a, b

and c be the ratio of times of �ight, horizontal range and maximum

height in two successive paths. Find a, b and c in terms of e. 

Watch Video Solution

8.  is the vertical plane as shown in �gure. A particle of mass  is

at  at time . It is released from rest. Another particles of

mass  is at  at the same instant. It is projected with

velocity . After . Find (a) acceleration (b)velocity (c)

x − y 1kg

(10m, 20m) t = 0

2kg (20m, 40m)

(10 î + 10ĵ)m/s 1s

https://dl.doubtnut.com/l/_WN6xMTfc1jbj
https://dl.doubtnut.com/l/_K55LtrTwQVCm


position of the center of mass

Watch Video Solution

9. A system consists of two particles. At , one particle is at the

origin, the other, which has a mass of , is on the y-axis at .

At , the centre of mass of the system is on the y-axis at 

and has a velocity given by .  

(a) Find the total mass of the system. 

(b) Find the acceleration of the centre of mass at any time t. 

(c) Find the net external force acting on the system at .

W t h Vid S l ti

t = 0

0.60kg y = 80m

t = 0 y = 24m

(6.0m/s)t2 ĵ

t = 3.0s

https://dl.doubtnut.com/l/_K55LtrTwQVCm
https://dl.doubtnut.com/l/_GymM37UcYdp7


Watch Video Solution

10. A particle of mass  moving with a velocity  collides head-on

with another particle of mass  moving with a velocity . After

the collision the �rst particle has speed of  in negative x-

direction, Find 

(a) velocity of the centre of mass after the collision, 

(b) velocity of the second particle after the collision. 

(c) coe�cient of restitution.

Watch Video Solution

2kg 5 îm/s

3kg −2 îm/s

1.6m/s

11. A rocket of mass  has  fuel. The exhaust velocity of the fuel

is . The rate of consumption of fuel is . Calculate the

ultimate vertical speed gained by the rocket. 

Watch Video Solution

40kg 160kg

2.0km/s 4kg/s

(g = 10m/s2)

https://dl.doubtnut.com/l/_GymM37UcYdp7
https://dl.doubtnut.com/l/_QVd3JFLBQx3X
https://dl.doubtnut.com/l/_eqMVrRCKk4ld


12. A boy of mass  is standing over a platform of mass  placed

over a smooth horizontal surface. He throws a stone of mass  with

velocity  at an angle of  with respect to the ground. Find

the displacement of the platform (with boy) on the horizontal surface

when the stone lands on the ground. Take .

Watch Video Solution

60kg 40kg

1kg

v = 10m/s 45∘

g = 10m/s2

13. A man of mass  climbs to a rope ladder suspended below a balloon

of mass . The balloon is stationary with respect to the ground.  

(a) If the man begins to climb the ladder at speed  (with respect to the

ladder), in what direction and with what speed (with respect to the

ground) will the balloon move? 

(b) What is the state of the motion after the man stops climbing?

Watch Video Solution

m

M

v

https://dl.doubtnut.com/l/_o4cIwDtawVUv
https://dl.doubtnut.com/l/_r8g3rjHq2pMu


14. Find the mass of the rocket as a function of time, if it moves with a

constant acceleration , in absence of external forces. The gas escapes

with a constant velocity  relative to the rocket and its mass initially was

.

Watch Video Solution

a

u

m0

15. A particle of mass  is projected at an angle of  with horizontal

with a velocity of . After  explosion takes place and the

particle is broken into two equal pieces. As a result of explosion one part

comes to rest. Find the maximum height attained by the other part. Take

.

Watch Video Solution

2m 45∘

20√2m/s 1s

g = 10m/s2

16. A ball of mass  is attached to an inextensible string. The ball is

released from the position shown in �gure. Find the impulse imparted by

the string to the ball immediately after the string becomes taut. (Take

1kg

https://dl.doubtnut.com/l/_tPisUjCurBx4
https://dl.doubtnut.com/l/_IdlOdA5oqzmH
https://dl.doubtnut.com/l/_HAbe0bf44dQV


)  

Watch Video Solution

g = 10m/s2

17. The two balls shwon in �gure are indentical the �rst moving at a speed

v towards right and the second staying at rest. The wall at the extreme

https://dl.doubtnut.com/l/_HAbe0bf44dQV
https://dl.doubtnut.com/l/_72zBVbfvz8U9


right is �xed. Assume all collisions to be elastic. Show that the speeds of

the balls remain unchanged after all the collisions have taken place. 

Watch Video Solution

18. A particle of mass 100 g moving at an initial speed u collides with

another particle of same mass kept initially at rest. If the total kinetic

energy becomes 0.2 J after the collision what could be minimum and the

maximum value of u.

Watch Video Solution

https://dl.doubtnut.com/l/_72zBVbfvz8U9
https://dl.doubtnut.com/l/_RInzSEa5EVqr


19. A particle of mass  moving with a speed  hits elastically another

staionary particle of mass  on a smooth horizontal circular tube of

radius . Find the time when the next collision will take place?

Watch Video Solution

m v

2m

r

20. In a one-dimensional collision between two identical particles. A and

B, B is stationary and A has momentum  before impact. During impact, B

gives an impulse J to A. Find the coe�cient of restitution between A and

B?

Watch Video Solution

p

21. Two billiard balls of same size and mass are in contact on a billiard

table. A third ball of same mass and size strikes them symmetrically and

remains at rest after the impact. Find the coe�cient of restitution

between the balls?

Watch Video Solution

https://dl.doubtnut.com/l/_buEc0kFWEOse
https://dl.doubtnut.com/l/_5nCOVT1kan9s
https://dl.doubtnut.com/l/_SxvMEGBgWvVu


Watch Video Solution

22. Two identical blocks each of mass  are placed on a rough

horizontal surface of frictional coe�cient . The two blocks are

joined by a light spring and block B is in contact with a vertical �xed wall

as shown in �gure. A bullet of mass  and  hits block

A and gets embedded in it. Find the maximum compression of spring.

(Spring constant )  

Watch Video Solution

M = 9kg

μ = 0.1

m = 1kg v0 = 10m/s

= 240N /m, g = 10m/s2

https://dl.doubtnut.com/l/_SxvMEGBgWvVu
https://dl.doubtnut.com/l/_D7kIPIFuVTwM


23. Block A has a mass of  and is placed on top of a smooth triangular

block, B having a mass of . If the system is released from rest,

determine the distance, B moves when A reaches the bottom. Neglect the

size of block A. 

Watch Video Solution

5kg

30kg

24. A trolley was moving horizontally on a smooth ground with velocity 

with respect to the earth. Suddenly a man starts running from rear end of

the trolley with a velocity  with respect to the trolley. After

reaching the other end, the man turns back and continues running with a

v

(3/2)v

https://dl.doubtnut.com/l/_DiBHMrCkRK4k
https://dl.doubtnut.com/l/_DAm7O5WLR0rT


velocity  with respect to trolley in opposite direction. If the length

of the trolley is L, �nd the displacement of the man with respect to earth

when he reaches the starting point on the trolley. Mass of the trolley is

equal to the mass of the man.

Watch Video Solution

(3/2)v

25. A  bullet travelling horizontally with a velocity of magnitude 

 is �red into a wooden block with a mass of , initially at

rest on a level surface. The bullet passes through the block and emerges

with speed . The block slides a distance of  along the

surface from its initial position. 

(a) What is the coe�cient of kinetic friction between block and surface? 

(b) What is the decrease in kinetic energy of the bullet? 

(c) What is the kinetic energy of the block at the instant after the bullet

has passed through it? Neglect friction during collision of bullet with the

block.

Watch Video Solution

4.00g

500m/s 1.00kg

100m/s 0.30m

https://dl.doubtnut.com/l/_DAm7O5WLR0rT
https://dl.doubtnut.com/l/_ZXgETcjMq4yy


26. A wagon of mass  can move without friction along horizontal rails.

A simple pendulum consisting of a sphere of mass  is suspended from

the ceiling of the wagon by a string of length l. At the initial moment the

wagon and the pendulum are at rest and the string is de�ected through

an angle  from the vertical. Find the velocity of the wagon when the

pendulum passes through its mean position.

Watch Video Solution

M

m

α

27. A block of mass M with a semicircualr of radius R, rests on a horizontal

frictionless surface. A uniform cylinder of radius r and mass m is released

from rest the top point A The cylinder slips on the semicircular

frictionless track. How far has the block moved when the cylinder reaches

the bottom (point B) of the track ? How fast is the block moving when the

https://dl.doubtnut.com/l/_YBWOQawbkH1K
https://dl.doubtnut.com/l/_kljqm0dXZ0zZ


cylinder reaches the bottom of the track? 

Watch Video Solution

28. A ball of mass 50 g moving at a speed of 2.0 m/s strikes a plane

surface at an angle of incidence . The ball is re�ected by the plane at

an equal angle of re�ection with the same speed. Calculate (a). the

magnitude of the change in momentum of the ball (b). the change in the

magnitude of the mometum of the ball.

Watch Video Solution

450

https://dl.doubtnut.com/l/_kljqm0dXZ0zZ
https://dl.doubtnut.com/l/_W6H1BLc3Fna6


29. A uniform rope of mass  per unit length, hangs vertically from a

support so that the lower end just touches the table top shown in �gure.

If it is released, show that at the time a length  of the rope has fallen,

the force on the table is equivalent to the weight of the length  of the

rope. 

Watch Video Solution

m

y

3y

30. Sand drops from a stationary hopper at the rate of  on to a

conveyor belt moving with a constant speed of . What is the force

5kg/s

2m/s

https://dl.doubtnut.com/l/_y3cYtduNMZ5l
https://dl.doubtnut.com/l/_xHhL4Z5ijt6F


required to keep the belt moving and what is the power delivered by the

motor, moving the belt?

Watch Video Solution

31. A  block slides on a frictionless horizontal surface, �rst moving to

the left at . It collides with a spring as it moves left, compresses

the spring and is brought to rest momentarily. The body continues to be

accelerated to the right by the force of compressed spring. Finally, the

body moves to the right at . The block remains in contact with the

spring for . What were the magnitude and direction of the impulse

of the spring on the block? What was the spring's average force on the

block?

Watch Video Solution

3.0kg

50m/s

40m/s

0.020s

32. Block A has a mass  and is sliding on a rough horizontal surface

with a velocity  when it makes a direct collision with block B,

which has a mass of  and is originally at rest. The collision is perfectly

3kg

uA = 2m/s

2kg

https://dl.doubtnut.com/l/_xHhL4Z5ijt6F
https://dl.doubtnut.com/l/_iiAdIvhd4sPS
https://dl.doubtnut.com/l/_i7A4q5r57x5z


Level 1 Subjective Questions

Level 2 Single Correct

elastic. Determine the velocity of each block just after collision and the

distance between the blocks when they stop sliding. The coe�cient of

kinetic friction between the blocks and the plane is  ( Take 

)

Watch Video Solution

μk = 0.3

g = 10m/s2

1. A bullet of mass  is �red with velocity  into a block of

wood of mass . It gets embedded into it. The block  is

resting on a long block  and the horizontal surface on which it is

placed is smooth. The coe�cient of friction between  and  is .

Find the displacement of  on  and the common velocity of  and 

. Mass .

Watch Video Solution

0.25kg 302m/s

m1 = 37.5kg m1

m2

m1 m2 0.5

m1 m2 m1

m2 m2 = 1.25kg

https://dl.doubtnut.com/l/_i7A4q5r57x5z
https://dl.doubtnut.com/l/_3M4Qo73fQdDJ


1. A pendulum comsists of a wooden bob of mass  and length . A bullet

of mass  is �red towards the pendulum with a speed  and it emerges

from the bob with speed . The bob just completes motion along a

vertical circle. Then  is  

A. (a) 

m l

m1 v1

v1

3

v1

√5gl
m

m1

https://dl.doubtnut.com/l/_MZvZD6hbSMhB


B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

√5gl
3m

2m1

( )√5gl
2

3
m

m1

( )√gl
m1

m

2. A bob of mass  attached with a string of length  tied to a point on

ceiling is released from a position when its string is horizontal. At the

bottom most point of its motion, an identical mass  gently stuck to it.

Find the maximum angle from the vertical to which it rotates.

A. (a) 

B. (b) 

C. (c) 

D. (d) 

m l

m

cos − 1( )
2

3

cos − 1( )
3

4

cos − 1( )
1

4

60∘

https://dl.doubtnut.com/l/_MZvZD6hbSMhB
https://dl.doubtnut.com/l/_xScTV9zN2sr6


Answer: B

Watch Video Solution

3. A train of mass M is moving on a circular track of radius R with

constant speed . The length of the train is half of the perimeter of the

track. The linear momentum of the train will be

A. (a) zero

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

v

2Mv

π

MvR

Mv

https://dl.doubtnut.com/l/_xScTV9zN2sr6
https://dl.doubtnut.com/l/_rFWeBKsydscY


4. Two blocks A and B of mass  and  are connected together by a

light spring of sti�ness . The system is lying on a smooth horizontal

surface with block A in contact with a �xed vertical wall as shown in the

�gure. The block B is pressed towards the wall by a distance  and then

released. There is not friction anywhere. If spring takes time  to aquire

its natural length then average force on the block A by the wall is 

A. (a) zero

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

m 2m

k

x0

Δt

x0

√2mk

Δt

x0

√mk

Δt

x0
√3mk

Δt

https://dl.doubtnut.com/l/_rHXV8e0SRVxI


5. A striker is shot from a square carom board from a point A exactly at

midpoint of one of the walls with a speed of  at an angle of 

with the x-axis as shown in the �gure. The collisions of the striker with the

walls of the �xed carom are perfectly elastic. The coe�cient of kinetic

friction between the striker and board is . The coordinate of the striker

when it stops (taking point O to be origin) is (in SI units) 

A. (a) , 

B. (b) , 

C. (c) , 

2ms− 1 45∘

0.2

1

2√2

1

√2

0
1

2√2

1

2√2
0

https://dl.doubtnut.com/l/_7xt4ag1mDvtk


D. (d) , 

Answer: A

Watch Video Solution

1

√2

1

2√2

6. A ball of mass  is suspended by an inextensible string  long

attached to a point O of a smooth horizontal bar resting on �xed smooth

supports A and B. The ball is released from rest from the position when

the string makes an angle  with the vertical. The mass of the bar is 

. The displacement of bar when ball reaches the other extreme

1kg 1m

30∘

4kg

https://dl.doubtnut.com/l/_7xt4ag1mDvtk
https://dl.doubtnut.com/l/_jd5zVm1LlFet


position (in m) is 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

0.4

0.2

0.25

0.5

https://dl.doubtnut.com/l/_jd5zVm1LlFet


7. A ball falls vertically onto a �oor with momentum  and then bounces

repeatedly. If coe�cient of restitution is , then the total momentum

imparted by the ball to the �oor is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

p

e

p(1 + e)

p

1 − e

p( )
1 − e

1 + e

p( )
1 + e

1 − e

8. A bullet of mass m penetrates a thickness  of a �xed plate of mass

. If the plate was free to move, then the thickness penetrated will be

A. (a) 

B. (b) 

m h

M

Mh

M + m

2Mh

M + m

https://dl.doubtnut.com/l/_EidL89bCHN2s
https://dl.doubtnut.com/l/_elJ7ygPcaGX3


C. (c) 

D. (d) 

Answer: A

Watch Video Solution

mh

2(M + m)

Mh

2(M + m)

9. Two identical balls of equal masses A and B, are lying on a smooth

surface as shown in the �gure. Ball A hits the ball B (which is at rest) with

a velocity . What should be the minimum value of coe�cient

of restitution  between A and B so that B just reaches the highest point

of inclined plane?   

A. (a) 

v = 16ms− 1

e

(g = 10ms− 2)

2

3

https://dl.doubtnut.com/l/_elJ7ygPcaGX3
https://dl.doubtnut.com/l/_dQCf6qPJlgQW


B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

1

4

1

2

1

3

10. The �gure shows a metallic plate of uniform thickness and density. The

value of  in terms of L so that the centre of mass of the system lies at thel

https://dl.doubtnut.com/l/_dQCf6qPJlgQW
https://dl.doubtnut.com/l/_iiSLm1Mye0th


interface of the triangular and rectangular portion is 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

l =
L

3

l =
L

2

l =
L

√3

l = √ L
2

3

https://dl.doubtnut.com/l/_iiSLm1Mye0th


Watch Video Solution

11. Particle A makes a head on elastic collision with another stationary

particle B. They �y apart in opposite directions with equal speeds. The

mass ratio will be

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

1

3

1

2

1

4

2

3

12. A particle of mass  which is at rest explodes into four equal

fragments. All four fragments scattered in the same horizontal plane.

Three fragments are found to move with velocity  as shown in the �gure.

4m

v

https://dl.doubtnut.com/l/_iiSLm1Mye0th
https://dl.doubtnut.com/l/_jEmrKbj2hoMn
https://dl.doubtnut.com/l/_qtgKR2R8UAky


The total energy released in the process is 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

mv2(3 − √2)

mv2(3 − √2)
1

2

2mv2

mv2(1 + √2)
1

2

https://dl.doubtnut.com/l/_qtgKR2R8UAky


13. A ladder of length L is slipping with its ends against a vertical wall and

a horizontal �oor. At a certain moment, the speed of the end in contact

with the horizontal �oor is  and the ladder makes an angle  with

horizontal. Then, the speed of the ladder's centre of mass must be

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

v θ = 30∘

v
√3
2

v

2

v

2v

14. A body of mass , moving along the positive x-axis in gravity free

space with velocity  explodes at ,  into two pieces

of masses  and . After , the lighter piece is at the point 

2g

20cms− 1 x = 1m t = 0

2/3g g
4
3

5s

https://dl.doubtnut.com/l/_qtgKR2R8UAky
https://dl.doubtnut.com/l/_S6uIPihc923d
https://dl.doubtnut.com/l/_dfiWrXOrtEXk


. Then the position of the heavier piece at this moment,

in metres is

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: D

Watch Video Solution

(3m, 2m, − 4m)

(1.5, − 1, − 2)

(1.5, − 2, − 2)

(1.5, − 1, − 1)

15. A body of mass  is dropped from a height of . Simultaneously

another body of mass  is thrown up vertically with such a velocity 

that they collide at height . If the collision is perfectly inelastic, the

velocity of combined mass at the time of collision with the ground will be

A. (a) 

B. (b) 

m h

2m v

h

2

√
5gh

4

√gh

https://dl.doubtnut.com/l/_dfiWrXOrtEXk
https://dl.doubtnut.com/l/_ITK6DMVHDLKd


C. (c) 

D. (d) None of these

Answer: D

Watch Video Solution

√
gh

4

16. A man is standing on a cart of mass double the mass of man. Initially

cart is at rest. Now, man jumps horiozontally with velocity  relative to

cart. Then work done by man during the process of jumping will be 

u

https://dl.doubtnut.com/l/_ITK6DMVHDLKd
https://dl.doubtnut.com/l/_on3dI862I9TG


A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: D

Watch Video Solution

μ2

2

3μ2

4

μ2

17. Two balls of equal mass are projected upwards simultaneously, one

from the ground with initial velocity  and the other from a 

tower with initial velocity of . The maximum height attained by

their COM will be a) 80 m b) 60 m c) 100 m d) 120 m

A. (a) 

B. (b) 

C. (c) 

D. (d) 

50ms− 1 40m

30ms− 1

80m

60m

100m

120m

https://dl.doubtnut.com/l/_on3dI862I9TG
https://dl.doubtnut.com/l/_Za2JGUUhq18D


Answer: C

Watch Video Solution

18. A particle of mass  and momentum  moves on a smooth horizontal

table and collides directly and elastically with a similar particle (of mass

m) having momentum . The loss  or gain  in the kinetic

energy of the �rst particle in the collision is

A. (a) 

B. (b) 

C. (c) 

D. (d) zero

Answer: C

Watch Video Solution

m p

−2p ( − ) ( + )

+
p2

2m

−
p2

4m

+
3p2

2m

https://dl.doubtnut.com/l/_Za2JGUUhq18D
https://dl.doubtnut.com/l/_PmD3BKcQGalz


19. An equilateral triangular plate of mass  of side a is kept as shown.

Consider two cases: (i) a point mass  is placed at the vertex P of the

plate (ii) a point mass  is placed at the vertex R of the plate. In both

cases the x-coordinate of centre of mass remains the same. Then x

coordinate of centre of mass of the plate is 

A. (a) 

B. (b) 

C. (c) 

4m

4m

m

a

3

a

6

6a

7

https://dl.doubtnut.com/l/_3zhF5R6myCew


D. (d) 

Answer: B

Watch Video Solution

2a

3

20. Four cubes of side  each of mass , ,  and  are arranged

in XY plane as shown in the �gure. The coordinates of COM of the

combination with respect to point O is 

A. (a) , 

B. (b) , 

C. (c) , 

D. (d) , 

Answer: A

Watch Video Solution

a 40g 20g 10g 20g

19a

18
17a
18

17a
18

11a

18

17a
18

13a

18

13a

18
17a
18

https://dl.doubtnut.com/l/_3zhF5R6myCew
https://dl.doubtnut.com/l/_nmdIcUbI6pzp


21. A particle of mass , travelling at speed . Strikes a stationary

particle of mass . As a result of the particle of mass  is de�ected

through  and has a �nal speed of . Then the speed of the particle

of mass  after this collision is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

m0 v0

2m0 m0

45∘ v0

√2

2m0

v0

2

v0

2√2

√2v0

v0

√2

22. Two bars of masses  and  connected by a weightless spring of

sti�ness , rest on a smooth horizontal plane. Bar  is shifted by a small

distance  to the left and released. The veloicyt of the centre of mass of

m1 m2

k 2

x0

https://dl.doubtnut.com/l/_qIYrg1qlIfXW
https://dl.doubtnut.com/l/_FhnDwhjbhoY2


the system when bar 1 breaks o� the wall is 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

x0√
km2

m1 + m2

√km2
x0

m1 + m2

x0k
m1 + m2

m2

x0
√km1

(m1 + m2)

23.  elastic balls are placed at rest on a smooth horizontal plane which is

circular at the ends with radius  as shown in the �gure. The masses of

the balls are , , , …………….  respectively. What is the minimum

n

r

m
m

2
m

22

m

2n− 1

https://dl.doubtnut.com/l/_FhnDwhjbhoY2
https://dl.doubtnut.com/l/_sdJGy2VFzwxl


Level 2 Single Correct Option

velocity which should be imparted to the �rst ball of mass  such that

 ball completes the vertical circle  

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

m

nth

( )
n− 1

√5gr
3

4

( )
n− 1

√5gr
4

3

( )
n− 1

√5gr
3

2

( )
n− 1

√5gr
2

3

https://dl.doubtnut.com/l/_sdJGy2VFzwxl


1. In �gures (a), (b) and (c) shown, the objects A, B and C are of same mass.

String, spring and pulley are massless. C strikes B with velocity  in each

case and sticks it. The ratio of velocity of B in case (a) to (b) to (c) is 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

u

1: 1: 1

3: 3: 2

3: 2: 2:

1: 2: 3

https://dl.doubtnut.com/l/_hPBzBjw9qslm


Level 2 More Than One Correct

1. A particle of mass , moving with velocity  collides a stationary

particle of mass . As a result of collision, the particle of mass 

deviates by  and has �nal speed of . For this situation mark out the

correct statement (s).

Watch Video Solution

m v

2m m

45∘ v

2

2. A pendulum bob of mass  connected to the end of material string of

length  is released from rest from horizontal position as shown in the

�gure. At the lowest point the bob makes an elastic collision with a

stationary block of mass , which is kept on a frictionless surface.

m

l

5m

https://dl.doubtnut.com/l/_0lTTRDXuJYre
https://dl.doubtnut.com/l/_9UsKBYywHQaw


Choose out the correct statement(s) for the instant just after the impact.

Watch Video Solution

3. A particle of mass  strikes a horizontal smooth �oor with velocity 

making an angle  with the �oor and rebound with velocity  making an

angle  with the �oor. The coe�cient of restitution between the particle

and the �oor is . Then

Watch Video Solution

m u

θ v

θ

e

https://dl.doubtnut.com/l/_9UsKBYywHQaw
https://dl.doubtnut.com/l/_LMwHHQkdJiug


4. A particle of mass  moving with a velocity  collides

with another body of mass M and �nally moves with velocity

. Then during the collision

Watch Video Solution

m (3 î + 2ĵ)ms− 1

( − 2 î + ĵ)ms− 1

5. All surfaces shown in �gure are smooth. System is released from rest. x

and y comonents of acceleration of COM are 

Watch Video Solution

6. A block of mass  is placed at rest on a smooth wedge of mass M

placed at rest on a smooth horizontal surface. As the system is released 

m

https://dl.doubtnut.com/l/_LMwHHQkdJiug
https://dl.doubtnut.com/l/_uVtfRrzp7r8a
https://dl.doubtnut.com/l/_UDsYJ53qpACT
https://dl.doubtnut.com/l/_f3xThU9vncob


A. The COM of the system remains stationary

B. The COM of the system has an acceleration g vertically downward

C. Momentum of the system is conserved along the horizontal

direction

D. Acceleration of COM is vertically downward (a < g)

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_f3xThU9vncob


Level 2 Comprehension Based

7. In the �gure shown, coe�cient of restitution between A and B is 

, then 

Watch Video Solution

e =
1

2

8. In case of rocket propulsion, choose the correct options. a) momentum

of rocket always remains constant. b) Newton's third law is applied. c) If

exhaust velocity and rate of burning of mass is kept constant, then

acceleration of rocket will go on increasing. d) If exhaust velocity and rate

of burning of mass is kept constant, then thrust force will be constant.

Watch Video Solution

https://dl.doubtnut.com/l/_hVjmiGu5jUYj
https://dl.doubtnut.com/l/_v7ydS7AXCA5d


1. A block of mass  is attached with a spring of spring constant 

 and the system is kept on smooth horizontal table. The other

end of the spring is attached with a wall. Initially spring is stretched by

 from its natural position and the block is at rest. Now suddenly an

impulse of  is given to the block towards the wall.  

Find the velocity of the block when spring acquires its natural length

A. (a) 

B. (b) 

C. (c) 

D. (d) None of these

Answer: B

Watch Video Solution

2kg

4000Nm− 1

5cm

4kg − ms− 1

5ms− 1

3ms− 1

6ms− 1

https://dl.doubtnut.com/l/_HHK0zCa36hlB


2. A block of mass  is attached with a spring of spring constant 

 and the system is kept on smooth horizontal table. The other

end of the spring is attached with a wall. Initially spring is stretched by

 from its natural position and the block is at rest. Now suddenly an

impulse of  is given to the block towards the wall.  

Approximate distance travelled by the block when it comes to rest for a

second time (not including the initial one) will be (Take )

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

2kg

4000Nm− 1

5cm

4kg − ms− 1

√45 = 6.70

30cm

25cm

40cm

20cm

https://dl.doubtnut.com/l/_TByHXUvle9b3


3. A uniform bar of length  and mass  is supported horizontally

on two smooth tables as shown in the �gure. A small moth (an insect) of

mass  is sitting on end  of the rod and a spider (an insect) of mass

 is sitting on the other end . Both the insects start moving towards

each other along the rod with the moth moving at speed  and the

spider at half of this speed. They meet at a point  on the rod and the

spider eats the moth. Also, let , where  is a constant having

value . The point  is at 

  

A. (a) the centre of the rod

B. (b) the edge of the table supporting the end B

C. (c) the edge of the table supporting end A

D. (d) None of the above

12L 48m

8m A

16m B

2v

P

v = L/T T

4 sec P

https://dl.doubtnut.com/l/_84MxFQ7XTzOt


Answer: B

Watch Video Solution

4. A uniform bar of length  and mass  is supported horizontally

on two smooth tables as shown in the �gure. A small moth (an insect) of

mass  is sitting on end  of the rod and a spider (an insect) of mass

 is sitting on the other end . Both the insects start moving towards

each other along the rod with moth moving at speed  and the spider at

half of this speed. They meet at a point  on the rod and the spider eats

the moth. After this the spider moves with a velocity  relative to the

rod towards the end . The spider takes negligible time in eating the

insect. Also, let , where  is a constant having value .The

speed of the bar after the spider eats up the moth and moves towards 

12L 48m

8m A

16m B

2v

P

v/2

A

v = L/T T 4 sec

A

https://dl.doubtnut.com/l/_84MxFQ7XTzOt
https://dl.doubtnut.com/l/_A8qfbdQrwApx


Level 2 Comprehension Based Questions

is 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: C

Watch Video Solution

v

2

v

v

6

2v

https://dl.doubtnut.com/l/_A8qfbdQrwApx


1. A block of mass  is attached with a spring of spring constant 

 and the system is kept on smooth horizontal table. The other

end of the spring is attached with a wall. Initially spring is stretched by

 from its natural position and the block is at rest. Now suddenly an

impulse of  is given to the block towards the wall.  

Approximate distance travelled by the block when it comes to rest for a

second time (not including the initial one) will be (Take )  

A. (a) 30cm

B. (b) 25cm

C. (c) 40cm

D. (d) 20cm

Answer: D

Watch Video Solution

2kg

4000Nm− 1

5cm

4kg − ms− 1

√45 = 6.70

https://dl.doubtnut.com/l/_9HkpI1F0f6GF


2. A uniform bar of length  and mass  is supported horizontally

on two �xed smooth tables as shown in �gure. A small moth (an insect) of

mass  is sitting on end A of the rod and a spider (an insect) of mass

 is sitting on the other end B. Both the insects moving towards each

other along the rod with moth moving at speed  and the spider at half

this speed (absolute). They meet at a point P on the rod and the spider

eats the moth. After this the spider moves with a velocity  relative to

the rod towards the end A. The spider takes negligible time in eating on

the other insect. Also, let  where T is a constant having value .  

  

After starting from end B of the rod the spider reaches the end A at a

time

A. (a) 

B. (b) 

12L 48m

8m

16m

2v

v

2

v =
L

T
4s

40s

30s

https://dl.doubtnut.com/l/_2AaQ79kBjn6F


C. (c) 

D. (d) 

Answer: C

Watch Video Solution

80s

10s

3. A uniform bar of length  and mass  is supported horizontally

on two �xed smooth tables as shown in �gure. A small moth (an insect) of

mass  is sitting on end A of the rod and a spider (an insect) of mass

 is sitting on the other end B. Both the insects moving towards each

other along the rod with moth moving at speed  and the spider at half

this speed (absolute). They meet at a point P on the rod and the spider

eats the moth. After this the spider moves with a velocity  relative to

the rod towards the end A. The spider takes negligible time in eating on

the other insect. Also, let  where T is a constant having value .  

12L 48m

8m

16m

2v

v

2

v =
L

T
4s

https://dl.doubtnut.com/l/_2AaQ79kBjn6F
https://dl.doubtnut.com/l/_OBQh0pjjm0Ig


Level 2 Subjective

  

By what distance the centre of mass of the rod shifts during this time?

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: A

Watch Video Solution

8L
3

4L
3

L

L

3

https://dl.doubtnut.com/l/_OBQh0pjjm0Ig


1. A ladder AP of length  inclined to a vertical wall is slipping over a

horizontal surface with velocity of , when A is at distance  from

ground. What is the velocity of COM at this moment? 

Watch Video Solution

5m

2m/s 3m

2. A ball of negligible size and mass  is given a velocity  on the centre

of the cart which has a mass M and is originally at rest. If the coe�cient

of restitution between the ball and walls A and B is e. Determine the

velocity of the ball and the cart just after the ball strikes A. Also,

m v0

https://dl.doubtnut.com/l/_FqGdPxGDTw3m
https://dl.doubtnut.com/l/_0lvaWfi7SjWc


determine the total time needed for the ball to strike A, rebound, then

strike B, and rebound and then return to the centre of the cart. Neglect

friction. 

Watch Video Solution

3. Two point masses  and  are connected by a spring of natural

length . The spring is compressed such that the two point masses touch

each other and then they are fastened by a string. Then the system is

moved with a velocity  along positive x-axis. When the system reached

the origin, the string breaks . The position of the point mass  is

given by  where A and  are constants. Find the

m1 m2

l0

v0

(t = 0) m1

x1 = v0t − A(1 − cos ωt) ω

https://dl.doubtnut.com/l/_0lvaWfi7SjWc
https://dl.doubtnut.com/l/_w0rSpmmqFmNA


position of the second block as a function of time. Also, �nd the relation

between A and .

Watch Video Solution

l0

4. A small sphere of radius R is held against the inner surface of larger

sphere of radius  (as shown in �gure). The masses of large and small

spheres are  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

large spheres, when the smaller sphere reaches the other extreme

position. 

6R

4M

https://dl.doubtnut.com/l/_w0rSpmmqFmNA
https://dl.doubtnut.com/l/_MHzhhlODV1Cl


Watch Video Solution

5. A chain of length  and mass  lies in a pile on the �oor. If its end A is

raised vertically at a constant speed , express in terms of the length y

of chain which is o� the �oor at any given instant. 

(a) The magnitude of the force P applied to end A. 

l m

v0

https://dl.doubtnut.com/l/_MHzhhlODV1Cl
https://dl.doubtnut.com/l/_qIwnz2z2E8mt


(b) Energy lost during the lifting of the chain. 

Watch Video Solution

6. A is a �xed point at height H above a perfectly inelastic smooth

horizontal plane. A light inextesnsible string of length  has oneL( > H)

https://dl.doubtnut.com/l/_qIwnz2z2E8mt
https://dl.doubtnut.com/l/_LuzGUapgcvdl


end attached to A and other to a heavy particle. The particle is held at the

level of A with string just taut and released from rest. Find the height of

the particle above the plane when it is next instaneously at rest .

Watch Video Solution

7. A particle of mass  is projected at an angle of  with horizontal

with a velocity of . After  explosion takes place and the

particle is broken into two equal pieces. As a result of explosion one part

comes to rest. Find the maximum height attained by the other part. Take

.

2m 45∘

20√2m/s 1s

g = 10m/s2

https://dl.doubtnut.com/l/_LuzGUapgcvdl
https://dl.doubtnut.com/l/_1NeOIyQr2Wun


A. 50 m

B. 25 m

C. 40 m

D. 35 m

Answer: C

Watch Video Solution

8. A sphere of mass , impinges obliquely on a sphere, of mass M, which

is at rest. Show that, if , the directions of motion of the sphere

after impact are at right angles.

Watch Video Solution

m

m = eM

9. A gun of mass M(including the carriage) �res a shot of mass . The

gun along with the carriage is kept on a smooth horizontal surface. The

muzzle speed of the bullet  is constant. Find  

m

vr

https://dl.doubtnut.com/l/_1NeOIyQr2Wun
https://dl.doubtnut.com/l/_uQvlYiDSP0hw
https://dl.doubtnut.com/l/_CAxxcZjtiPRe


(a) The elevation of the gun with horizontal at which maximum range of

bullet with respect to the ground is obtained. 

(b) The maximum range of the bullet.

Watch Video Solution

10. A ball is released from rest relative to the elevator at a distance 

above the �oor. The speed of the elevator at the time of ball release is .

Determine the bounce height  relative to elevator of the ball (a) if  is

constant and (b) if an upward elevator accleration  begins at the

instant the ball is released. The coe�cient of restitution for the impact is

h1

v0

h2 v0

a =
g

4

https://dl.doubtnut.com/l/_CAxxcZjtiPRe
https://dl.doubtnut.com/l/_UoEAFbfqiLKb


. 

Watch Video Solution

e

11. A plank of mass  is placed on a frictionless horizontal plane.

Further a block of mass  is placed over the plank. A massless spring of

natural length  is �xed to the plank by its one end. The other end of

spring is compressed by the block by half of spring's natural length. They

system is now released from the rest. What is the velocity of the plank

when block leaves the plank? (The sti�ness constant of spring is

5kg

1kg

2m

https://dl.doubtnut.com/l/_UoEAFbfqiLKb
https://dl.doubtnut.com/l/_EokjJs5mAf9Q


)  

Watch Video Solution

100N /m

12. To test the manufactured properties of  steel balls, each ball is

released from rest as shown and strikes a  inclined surface. If the

coe�cient of restitution is to be , determine the distance s, where

the ball must strike the horizontal plane at A. At what speed does the ball

10N

45∘

e = 0.8

https://dl.doubtnut.com/l/_EokjJs5mAf9Q
https://dl.doubtnut.com/l/_MFjOjxYweLuy


stike at A? ( )  

Watch Video Solution

g = 9.8m/s2

13. Two particles A and B of equal masses lie close together on a

horizontal table and are connected by a light inextensible string of

length . A is projected vertically upwards with a velocity . Find the

velocity with which it reaches the table again.

Watch Video Solution

l √10gl

https://dl.doubtnut.com/l/_MFjOjxYweLuy
https://dl.doubtnut.com/l/_3XkuCaBLSgzj


14. A small cube of mass  slides down a circular path of radius R cut into

a large block of mass M, as shown in �gure. M rests on a table, and both

blocks move without friction. The blocks are initially at rest, and m starts

from the top of the path. Find the horizontal distance from the bottom of

block where cube hits the cable 

Watch Video Solution

m

https://dl.doubtnut.com/l/_TShC93MWbyt6


15. A thin hoop of mass M and radius r is placed on a horizontal plane. At

the initial instant, the hoop is at rest. A small washer of mass m with zero

initial velocity slides from the upper point of the hoop along a smooth

groove in the inner surfaces of the hoop. Determine the velocity u of the

centre of the hoop at the moment when the washer is at a certain point A

of the hoop, whose radius vector forms an angle  with the vertical

(�gure). The friction between the hoop and the plane should be

neglected 

Watch Video Solution

ϕ

16. A shell of mass  is projected with velocity  at an angle 

with horizontal. It collides inelastically with a ball of mass  which is

suspended through a thread of length . The other end of the thread is

attached to the ceiling of a trolley of mass  as shown in �gure.

Initially the trolley is stationary and it is free to move along horizontal

rails wihtout any friction. What is the maximum de�ection of the thread

1kg 20m/s 60∘

1kg

1m

kg
4
3

https://dl.doubtnut.com/l/_fl3IX5bl7Moa
https://dl.doubtnut.com/l/_Djj94jfOx6v5


with vertical? String does not slack. Take .  

Watch Video Solution

g = 10m/s2

17. A small ball is projected at an angle  with an initial velocity u

between two vertical walls such that in the absence of the wall its range

would have been . Given that all the collisions are perfectly elastic and

distance between the walls be , �nd.  

(a) maximum height atained by the ball. 

(b) total number of collisions with the walls before the ball comes back to

the ground, and 

(c) point at which the ball �nally falls. The walls are supposed to be very

α

5d

d

2

https://dl.doubtnut.com/l/_Djj94jfOx6v5
https://dl.doubtnut.com/l/_2zU07QWtGYW8


tall. 

Watch Video Solution

18. Two large rigid vertical walls A and B are parallel to each other and

separated by . A particle of mass  is projected with an initial

velocity of  at  to the horizontal from point P on the ground,

such that . The plane of motion of the particle is vertical and

perpendicular to the walls. Assuming that all the collisions are perfectly

elastic, �nd the maximum height attained by the particle and the total

number of collisions su�ered by the particle with the walls before it hits

10m 10g

20m/s 45∘

AP = 5m

https://dl.doubtnut.com/l/_2zU07QWtGYW8
https://dl.doubtnut.com/l/_NC0AlMZXFDic


ground. Take .  

A. 10 m, 4

B. 20 m, 4

C. 10 m, 5

D. 30 m, 6

Answer: A

Watch Video Solution

g = 10m/s2

19. Two blocks of masses  and M are at rest on an inclined plane and

are separated by a distance of  as shown. The coe�cient of friction

between each block and the inclined plane is . The  block is given

a velocity of  up the inclined plane. It collides with M, comes

back and has a velocity of  when it reaches its initial position. The

other block M after the collision moves  up and comes to rest.

Calculate the coe�cient of restitution between the blocks and the mass

2kg

6.0m

0.25 2kg

10.0m/s

1.0m/s

0.5m

https://dl.doubtnut.com/l/_NC0AlMZXFDic
https://dl.doubtnut.com/l/_J27aLMMtRiEA


of the block M. 

[Take  and ]  

Watch Video Solution

sin θ = tan θ = 0.05 g = 10m/s2

20. A small block of mass  is placed on top of a smooth hemisphere also

of mass  which is placed on a smooth horizontal surface. If the block

begins to slide down due to a negligible small impulse, show that it will

loose contact with the hemisphere when the radial line through vertical

m

m

https://dl.doubtnut.com/l/_J27aLMMtRiEA
https://dl.doubtnut.com/l/_xrtPwAjRzOdv


makes an angle  given by the equaition .  

Watch Video Solution

θ cos3 θ − 6 cos θ + 4 = 0

21. A ball is projected from a given point with velocity u at some angle

with the horizontal and after hitting a vertical wall returns to the same

point. Show that the distance of the point from the wall must be less

than , where e is the coe�cient of restitution.

Watch Video Solution

eu2

(1 + e)g

https://dl.doubtnut.com/l/_xrtPwAjRzOdv
https://dl.doubtnut.com/l/_n1ZQdHpMUF0l


Examples

1. Two bodies of masses 1 kg and 2 kg are located at (1,2) and (-1,3),

respectively. Calculate the coordinates of center of mass.

Watch Video Solution

2. Two particles of masses 1kg and 2kg are located at  and .

Find the position of their centre of mass.

Watch Video Solution

x = 0 x = 3m

3. Two points objects of mass 1.5g and 2.5g respectively are a distance of

16cm apart, the center of mass is at distance x from the object of mass

1.5g. Find the value of x

Watch Video Solution

https://dl.doubtnut.com/l/_Dda9PhGnE7Pj
https://dl.doubtnut.com/l/_vLo0376p8TKn
https://dl.doubtnut.com/l/_Vab4zWz5lOMi


4. The position vectors of three particles of mass

 are m,

m and m, respectively. Find

the position vector of their center of mass.

Watch Video Solution

m1 = 1kg, m2 = 2kg and m3 = 3kg r1 = (( î + 4ĵ + k̂)

r2 = (( î + (ĵ + k̂) r3 = (2 î − (ĵ − (2̂k)

5. Four particles of masses 1kg, 2kg, 3kg and 4kg are placed at the four

vertices A, B, C and D of a square of side 1m. Find the position of centre of

mass of the particles. Assume that D is situated at the origin.

Watch Video Solution

6. Three point masses  are kept at

the three corners of an equilateral triangle of side 1 m. Find the locationo

of their center of mass.

Watch Video Solution

m1 = 2Kg, m2 = 4kg and m3 = 6kg

https://dl.doubtnut.com/l/_g6Y974D9YPzu
https://dl.doubtnut.com/l/_I5oCvwzl67MV
https://dl.doubtnut.com/l/_AuI96ilpu6fk


7. The linear density of a thin rod of length 1m lies as ,

where x is the distance from its one end. Find the distance of its center of

mass from this end.

Watch Video Solution

λ = (1 + 2x)

8. A straight rod of length L has one of its end at the origin and the other

at . If the mass per unit length of the rod is given by  where A is

constant, where is its centre of mass?

Watch Video Solution

X = L Ax

9. Find the position of center of mass of the uniform lamina shown in

�gure, if small disc of radius  is cut from disc of radius a.  
α

2

https://dl.doubtnut.com/l/_OCgRjVi5LItD
https://dl.doubtnut.com/l/_2In2YY33ptFw
https://dl.doubtnut.com/l/_xPGtpCXq2Cf3


Watch Video Solution

10. A small disc of radius 2cm is cut from a disc of radius 6cm. If the

distance their centers is 3.2cm, what is the shift in the center of mass of

the disc?

Watch Video Solution

https://dl.doubtnut.com/l/_xPGtpCXq2Cf3
https://dl.doubtnut.com/l/_XuqO4J3eoget


11. Two identical rods each of mass  and length are connected as shown.

Locate   

Watch Video Solution

m

c. m.

12. Two blocks of masses  are placed on a frictionless surface

and connected by a spring. An external kick gives a velocity of  to

the heavier block in the direction of lighter one. The magnitudes of

velocities of two blocks in the centre of mass frame after the kick are

respectively :

Watch Video Solution

5kg and 2kg

14m/s

https://dl.doubtnut.com/l/_ndV9thGX5uth
https://dl.doubtnut.com/l/_XlRA4dXI8Mog


13. Find the velocity of center of mass of the system shown in the �gure. 

Watch Video Solution

14. Two particles of masses 2 kg and 4 kg are approaching each other with

acceleration  and , respectively, on a smooth horizontal

surface. Find the acceleration of center of mass of the system.

Watch Video Solution

1ms− 2 2ms− 2

15. Two particles of mass  and  are projected from the top of a

tower. The particle  is projected vertically downward with speed u and 

m1 m2

m1

https://dl.doubtnut.com/l/_fuzM4IaYZZ1p
https://dl.doubtnut.com/l/_bHnWBYKFasq0
https://dl.doubtnut.com/l/_zvdO0Z48xfuu


 is projected horizontally with same speed. Find acceleration of CM of

system of particles by neglecting the e�ect of air resistance.

Watch Video Solution

m2

16. Two particles of masses  and  are placed at separation  on a

smooth surface. They move towards each other due to mutual 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

2m 3m d

d/3

2m

17. In the arrangement shown in Figure,  and . String

is light and inextensible. Find the acceleration of centre of mass of both

mA = 2kg mB = 1kg

https://dl.doubtnut.com/l/_zvdO0Z48xfuu
https://dl.doubtnut.com/l/_7m1kr3gsdMT5
https://dl.doubtnut.com/l/_B5g6AlDTPmIG


the blocks. Neglect friction everywhere. 

Watch Video Solution

18. Two particles A and B of mass 1 kg and 2 kg respectively are projected

in the direction shown in �gure with speeds  and 

. Initially they were 90 m apart. Find the maximum height

attained by the center of mass of the particles. Assume acceleration due

uA = 200ms− 1

uB = 50ms− 1

https://dl.doubtnut.com/l/_B5g6AlDTPmIG
https://dl.doubtnut.com/l/_8TdLBBC8bgEO


to gravity to be constant. (Take, .  

Watch Video Solution

g = 10ms− 2

19. A bullet mass 10gm is �red from a gun of mass 1 kg . If the recoil

velocity is 5 , the velocity of the muzzle is

Watch Video Solution

m/s

https://dl.doubtnut.com/l/_8TdLBBC8bgEO
https://dl.doubtnut.com/l/_gXZ3taw2sBr5


20. The object at rest suddenly explodes into three parts with the mass

ratio . The parts of equal masses move at right angles to each

other with equal speeds. What is the speed of the third part after the

explosion?

Watch Video Solution

2: 1: 1

21. A 0.5 kg ball moving with a speed of 12 m/s strikes a hard wall at an

angle of  with the wall. It is re�ected with the same speed and at the

same angle. If the ball is in contanct with the wall for 0.25 s, the average

force aciton on the wall is 

30∘

https://dl.doubtnut.com/l/_PbVZ44Ie3PEI
https://dl.doubtnut.com/l/_EdQui3I5G9cl


Watch Video Solution

22. A man of mass m is standing on a platform of mass M kept on smooth

ice. If the man starts moving on the platform with a speed v relative to

https://dl.doubtnut.com/l/_EdQui3I5G9cl
https://dl.doubtnut.com/l/_qCmho76dfPfI


the platform with what velocity relative to the ice does the platform

recoil?

Watch Video Solution

23. A wooden plank of mass  is resting on a smooth horizontal �oor.

A man of mass  starts moving from one end of the plank to the other

end. The length of the plank is . Find the displacement of the plank

over the �oor when the man reaches the other end of the plank. 

Watch Video Solution

20kg

60kg

10m

https://dl.doubtnut.com/l/_qCmho76dfPfI
https://dl.doubtnut.com/l/_qeTz5BySRaDB
https://dl.doubtnut.com/l/_tX5WtjgZ5qBo


24. 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 . 

Watch Video Solution

M R

m r

A B

25. A particle of mass m is projectile with veoocity u making an angle of

 with the horizontal.When the particle lands on the level ground, the

magnitude of the change in its momentum will be

Watch Video Solution

45∘

https://dl.doubtnut.com/l/_tX5WtjgZ5qBo
https://dl.doubtnut.com/l/_Zttydefo5tEJ
https://dl.doubtnut.com/l/_6ptsQCXO4KTp


26. A disc of mass 100 g is kept �oating horizontally in air by �ring bullets,

each of mass 5 g with the same velocity at the same rate of 10 bullets per

second. The bullets rebound with the same speed in opposite direction.

Find the velocity of each bullet at the time of impact.

Watch Video Solution

27. Two balls of masses m and 2m moving in opposite directions collide

head on elastically with velocities  and . Find their velocities after

collision.

Watch Video Solution

v 2v

28. A simple pendulum of length 1 m has a wooden bob of mass 1 kg. It is

struck by a bullet of mass  kg moving with a speed of .

The height to which the bob rises before swinging back is (Take

)

Watch Video Solution

10− 2 2 × 102ms− 1

g = 10ms− 2

https://dl.doubtnut.com/l/_6ptsQCXO4KTp
https://dl.doubtnut.com/l/_YVeI6CttM5RY
https://dl.doubtnut.com/l/_dSICqaSNglsn


29. A body falling on the ground from a height of 10m, rebounds to a

height 2.5 m Calculate 

(i) The percentage loss in KE 

(ii) Ratio of the velocities of the body just before and just after the

collision.

Watch Video Solution

30. A pendulum bob of mass  is raised to a height  m

and then released. At the bottom of its swing, it picks up a mass .

10− 2kg 5 × 10− 2

10− 3kg

https://dl.doubtnut.com/l/_dSICqaSNglsn
https://dl.doubtnut.com/l/_muNJVo43c1Cm
https://dl.doubtnut.com/l/_ICigAwbgUdrH


To what height will the combined mass rise?

Watch Video Solution

31. A planck of mass  is placed on a frictionless horizontal plane.

Further a block of mass  is placed over the plank. A massless spring of

natural length  is �xed to the plank by its one end. The other end of

5kg

1kg

2m

https://dl.doubtnut.com/l/_ICigAwbgUdrH
https://dl.doubtnut.com/l/_k3pgtpQQYreZ


spring is compressed by the block by half of spring's natural length. They

system is now released from the rest. What is the velocity of the plank

when block leaves the plank? (The sti�ness constant of spring is

)  

Watch Video Solution

100N /m

32. An object of mass  and having velocity  collides with

another object of mass  having velocity  . The loss of energy

when the collision is perfectly inelastic is

Watch Video Solution

40kg 4m/s

60kg 2m/s

https://dl.doubtnut.com/l/_k3pgtpQQYreZ
https://dl.doubtnut.com/l/_9NFjUe8jLEKW


33. A particle of mass m moving with speed u collides perfectly

inelastically with another particle of mass 2m at rest. Find loss of kinetic

energy of system in the collision.

Watch Video Solution

34. The mass of the railway carriage is 8000 kg which is moving with the

speed of  collides with the another stationary carriage of same

mass. Determine the loss in kinetic energy in this process.

Watch Video Solution

54kmh− 1

35. A ball is moving with velocity  towards a heavy wall moving

towards the ball with speed  as shown in �gure. Assuming collision

2m/s

1m/s

https://dl.doubtnut.com/l/_fLkWPKu3JAuC
https://dl.doubtnut.com/l/_P21upVYtz5xu
https://dl.doubtnut.com/l/_xn2Xadwqwjlk


to be elastic, �nd the velocity of ball immediately after the collision. 

Watch Video Solution

36. A ball of mass 2kg moving with speed 5m/s collides directly with

another ball of mass 3kg moving in the same direction with speed 4m/s.

The coe�cient of restitution is 2/3. Find the velocities of both ball after

the collision.

Watch Video Solution

https://dl.doubtnut.com/l/_xn2Xadwqwjlk
https://dl.doubtnut.com/l/_lCLwCPTizEMd


37. A block of mass 5 kg moves from left to right with a velocity of 

and collides with another block of mass 3 kg moving along the same line

in the opposite direction with velocity .  

(i) If the collision is perfectly elastic, determine velocities of both the

blocks after their collision. 

(ii) If coe�cient of restitution is 0.6, determine velocities of both the

blocks after their collision.

Watch Video Solution

2ms− 1

4ms− 1

38. A particle of mass  moving with a velocity  collides head-on

with another particle of mass  moving with a velocity . After

the collision the �rst particle has speed of  in negative x-

direction, Find 

(a) velocity of the centre of mass after the collision, 

(b) velocity of the second particle after the collision. 

(c) coe�cient of restitution.

Watch Video Solution

2kg 5 îm/s

3kg −2 îm/s

1.6m/s

https://dl.doubtnut.com/l/_SJhTlqhkxqvH
https://dl.doubtnut.com/l/_yHYffyfulMNe


39. An object of mass m moving with speed u collides one dimentionally

with another identical object at rest. Find their velocities after collision, if

coe�cient of restitution of collision is e.

Watch Video Solution

40. Three identical balls, ball I, ball II and ball III are placed on a smooth

�oor on a straight line at the separation of  between balls as shown

in �gure. Initially balls are stationary. But I is given velocity of 

towards ball II, collision between balls I and II is inelastic with coe�cient

of restitution  but collision between balls II and III is perfectly elastic.

What is the time interval between two consecutive collisions between ball

I and II? 

10m

10m/s

0.5

https://dl.doubtnut.com/l/_yHYffyfulMNe
https://dl.doubtnut.com/l/_9nMNHiZbQJOF
https://dl.doubtnut.com/l/_vtm3uDxvRCCo


Check points

Watch Video Solution

1. The position of centre of mass of system of particles at any moment

does not depend on.

A. masses of the particles

B. internal forces on the particles

C. position of the particles

D. relative distance between the particles

Answer: B

Watch Video Solution

2. The center of mass of a system of two particles divides the distance

between them.

https://dl.doubtnut.com/l/_vtm3uDxvRCCo
https://dl.doubtnut.com/l/_dnA1zebeqR9E
https://dl.doubtnut.com/l/_kuPoiQIDNOxK


A. in inverse ratio of square of masses of particles.

B. in direct ratio of square of masses of particles.

C. in inverse ratio of masses of particles.

D. in direct ratio of masses of particles.

Answer: C

Watch Video Solution

3. Two bodies of masses  kg and  kg are lying in  plane at 

and  respectively. What are the coordinates of the centre of mass ?

A. (1,10/3)

B. (1,0)

C. (0,1)

D. None of these

Answer: A

1 2 xy ( − 1, 2)

(2, 4)

https://dl.doubtnut.com/l/_kuPoiQIDNOxK
https://dl.doubtnut.com/l/_zk37eV8kBJPw


Watch Video Solution

4. In a carbon monoxide molecule, the carbon and the oxygen atoms are

separated by a distance . The distance of the centre of

mass from the carbon atom is

A. m

B. m

C. m

D. m

Answer: D

Watch Video Solution

1.2 × 10− 10m

0.48 × 10− 10

0.51 × 10− 10

0.56 × 10− 10

0.69 × 10− 10

5. Figure shows a composite system of two uniform rods of lengths as

indicated. Then the coordinate of the center of mass of the system of

https://dl.doubtnut.com/l/_zk37eV8kBJPw
https://dl.doubtnut.com/l/_maAaLsgmzWKg
https://dl.doubtnut.com/l/_zkXbBg0TNoDr


rods are 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( , 2 )
L

2
L

3

( , 2 )
L

4
L

3

( , 2 )
L

6
L

3

( , )
L

6
L

3

https://dl.doubtnut.com/l/_zkXbBg0TNoDr


6. 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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

R

= R

≤ R

> R

≥ R

7. A uniform metre rod is bent into  shape with the bent arms at  to

each other. The distance of the centre of mass from the bent point is

A. on the bisector of the angle, m from vertex

B. on the bisector of angle, m from vertex

C. on the bisector of the angle, 1/2 m from vertex

L 90∘

( )
1

√2

( )
1

2√2

https://dl.doubtnut.com/l/_7DPQhd99CVVB
https://dl.doubtnut.com/l/_6eMEV8p3VKWj


D. on the bisector of the angle, m from vertex

Answer: D

Watch Video Solution

( )
1

4√2

8. Three point masses  are placed at the corners of a thin

massless rectangular sheet  as shown. Center of mass will be

located at the point. 

A. (0.8,0.6)m

B. (0.6, 0.8)m

C. (0.4, 0.4)m

m1, m2 and m3

1.2m × 1m)

https://dl.doubtnut.com/l/_6eMEV8p3VKWj
https://dl.doubtnut.com/l/_5guahJhLEWPT


D. (0.5, 0.6)m

Answer: C

Watch Video Solution

9. Three rods of the same mass are placed as shown in the �gure.

Calculate the coordinates of the centre of mass of the system. 

A. ( , )
a

2
a

2

https://dl.doubtnut.com/l/_5guahJhLEWPT
https://dl.doubtnut.com/l/_X60iRQimmV6X


B. 

C. 2a/3, 2a/3

D. a/3, a/3

Answer: A

Watch Video Solution

( , )
a

√2

a

√2

10. Centre of mass of three particles of masses 1 kg, 2 kg and 3 kg lies at

the point (1, 2, 3) and centre of mass of another system of particles 3 kg

and 2 kg lies at the point (-1, -3, -2). Where should we put a particle of

mass 5 kg so that the centre of mass of entire system lies at the centre of

mass of �rst system?

A. (0,0,0)

B. (1,3,2)

C. (-1,2,3)

D. None of these

https://dl.doubtnut.com/l/_X60iRQimmV6X
https://dl.doubtnut.com/l/_pb6LX1oJR3Vo


Answer: A

Watch Video Solution

11. Four particles of masses  and  are

placed at four corners of a square . What should be the value of  , so

that the centre of mass of all the four particles are exactly at the centre

of the square ? 

A. 2m

m1 = 2m, m2 = 4m, m3 = m m4

m4

https://dl.doubtnut.com/l/_pb6LX1oJR3Vo
https://dl.doubtnut.com/l/_L0vcivxwEUop


B. 8m

C. 6m

D. None of these

Answer: D

Watch Video Solution

12. Four rods AB, BC, CD and DA have mass m,2m,3m and 4m respectively.

The center of mass of all the four rods 

https://dl.doubtnut.com/l/_L0vcivxwEUop
https://dl.doubtnut.com/l/_EmIIGQS3WOT7


A. lie in region 1

B. lie in region 2

C. lie in region 3

D. lie at 0

Answer: A

Watch Video Solution

13. Three identicle particle each of mass  are placed with their centres

on a straight line. Their centres are marked  respectively. The

distance of centre of mass of the system from  is.

A. 

B. 

C. 

D. None of the above

1kg

P , Q and R

P

PQ + PR + QR

3

PQ + PR

3

PQ + QR

3

https://dl.doubtnut.com/l/_EmIIGQS3WOT7
https://dl.doubtnut.com/l/_2hrFZpjnuLgf


Answer: B

Watch Video Solution

14. A square plate of side 20cm has uniform thickness and density. A

circular part of diameter 8cm is cut out symmetrically and shown in

�gure. The position of center of mass of the remaining potion is 

A. at O1

https://dl.doubtnut.com/l/_2hrFZpjnuLgf
https://dl.doubtnut.com/l/_ueQBF0Ncsq1x


B. at O

C. 0.54 cm from O on the left hand side

D. None of the above

Answer: D

Watch Video Solution

15. A uniform metal disck of radius R is taken and out of it a disc of

diameter R is cut-o� from the end. The center of mass of the remaining

part will be

A.  from the center

B.  from the center

C.  from the center

D.  from the center.

Answer: D

R

4

R

3

R

5

R

6

https://dl.doubtnut.com/l/_ueQBF0Ncsq1x
https://dl.doubtnut.com/l/_ald8zURR8wfD


Watch Video Solution

16. A body at rest breaks into two pieces of equal masses. The parts will

move

A. in same direction

B. along di�erent lines

C. in opposite directions with equal speeds

D. in opposite direction with unequal speeds

Answer: C

Watch Video Solution

17. A body falling vertically downwards under gravity breaks in two parts

of unequal masses. The centre of mass of the two parts taken together

shifts horizontally towards

https://dl.doubtnut.com/l/_ald8zURR8wfD
https://dl.doubtnut.com/l/_uf20dNaRZrkK
https://dl.doubtnut.com/l/_o0bpm64QtbOq


A. havier piece

B. lighter piece

C. does not shift horizontally

D. depends on the vertical velocity at the time of breaking

Answer: C

Watch Video Solution

18. Two balls are thrown simultaneously in air. The acceleration of the

centre of mass of the two balls while in air

A. depends on the direction of the motion of the balls.

B. depends on the masses of the two balls.

C. depends on the speeds of two balls

D. is equal to g

Answer: D

https://dl.doubtnut.com/l/_o0bpm64QtbOq
https://dl.doubtnut.com/l/_ToaVY5wSVRqp


Watch Video Solution

19. Consider a system of two identical particles. One of the particles is at

rest and the other has an acceleration. The centre of mass has an

acceleration.

A. zero

B. a

C. a

D. 2a

Answer: B

Watch Video Solution

1

2

20. Two particles A and B intiallly at rest, move towards each other under

a mutual force of attraction. AT the instant when the speed of A is v and

the speed of B is 2 v, the speed of the centre of mass of the system is

https://dl.doubtnut.com/l/_ToaVY5wSVRqp
https://dl.doubtnut.com/l/_zTEiTkXvxrku
https://dl.doubtnut.com/l/_kzVzc72BVg5R


A. zero

B. v

C. 1.5v

D. 3v

Answer: A

Watch Video Solution

21. Two balls of equal mass are projected from a tower simultaneously

with equal speeds. One at angle  above the horizontal and the other at

the same angle  below the horizontal. The path of the center of mass of

the two balls is

A. a vertical straight line

B. a horizontal straight line

C. a straight line at an angle  with horizontal

D. a parabola

θ

θ

α( < 0)

https://dl.doubtnut.com/l/_kzVzc72BVg5R
https://dl.doubtnut.com/l/_3yVesRkDEsv3


Answer: D

Watch Video Solution

22. One projectile moving with velocity v in space, gets burst into 2 parts

of masses in the ratio . The smaller part becomes stationary. What is

the velocity of thhe other part?

A. 4v

B. v

C. 

D. 

Answer: C

Watch Video Solution

1: 3

4
v

3

3
v

4

https://dl.doubtnut.com/l/_3yVesRkDEsv3
https://dl.doubtnut.com/l/_XErWyQNSbtub


23. A bomb of mass  explodes into two pieces of masses  and .

The velocity of mass  is . The kinetic energy of mass  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9kg 3kg 6kg

3kg 16ms− 1 6kg

4ms− 1

8ms− 1

16ms− 1

32ms− 1

24. Two blocks of masses  and  are connected by a spring of

negligible mass and placed on a frictionless horizontal surface. An

impulse gives a velocity of  to the heavier block in the direction of

the lighter block. The velocity of the centre of mass is

A. 

10kg 4kg

14m/s

30ms− 1

https://dl.doubtnut.com/l/_jZA3tl8yhT4u
https://dl.doubtnut.com/l/_5cIgC3sTcJj1


B. 

C. 

D. 

Answer: C

Watch Video Solution

20ms− 1

10ms− 1

5ms− 1

25. A ball kept in a close box moves in the box making collisions with the

walls. The box is kept on a smooth surface. The velocity of the centre of

mass

A. of the box remains constant

B. of the box plus the ball system remains constant

C. of the ball remains constant

D. of the ball relative to the block remains constant

Answer: B

https://dl.doubtnut.com/l/_5cIgC3sTcJj1
https://dl.doubtnut.com/l/_o08955Oet5Vf


Watch Video Solution

26. A meter stick is placed vertically at the origin on a frictionles surface. A

gentle push in +x direction is given to the top most point of the rod.

When it has fallen completely x-coordinate of center of rod is at

A. origin

B. 

C. 

D. 

Answer: A

Watch Video Solution

−0.5m

−1m

+0.5m

27. Two bodies having masses  and  and velocities  and  colide

and form a composite system. If . The

velocity of composite system will be

m1 m2 v1 v2

m1v1 + m2v2 = 0(m1 ≠ m2

https://dl.doubtnut.com/l/_o08955Oet5Vf
https://dl.doubtnut.com/l/_VtINoMKeN0Ew
https://dl.doubtnut.com/l/_AneuwrTDo3ov


A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

v1 − v2

v1 + v2

v1 + v2

2

28. Two particles of equal mass have coordinates (2m,4m,6m) and

(6m,2m,8m). Of these one particle has a velocity  and

another particle has a velocity  at time t=0. The

coordinate of their center of mass at time t=1s will be

A. (4m,4m,7m)

B. (5m,4m,7m)

C. (2m,4m,6m)

D. (4m,5m,4m)

v1 = (2i)ms− 1

v2 = (2j)ms− 1

https://dl.doubtnut.com/l/_AneuwrTDo3ov
https://dl.doubtnut.com/l/_xZhD0CDbJ6UQ


Answer: B

Watch Video Solution

29. An isolated particle of mass  is moving in horizontal plane  along

the -axis, at a certain height above the ground. It suddenly explodes into

two fragment of masses  and . An instant later, the smaller

fragment is at  cm. The larger fragment at this instant is at

A. y =-5m

B. y=+20cm

C. y=+5cm

D. y=-20cm

Answer: A

Watch Video Solution

m xy

x

m/4 3m/4

y = + 15

https://dl.doubtnut.com/l/_xZhD0CDbJ6UQ
https://dl.doubtnut.com/l/_ldFSyCvpT8r1


30. Blockes A and B are resting on a smooth horizontal surface given

equal speeds of  in opposite sense as shown in the �gure.  

  

At t=0, the position of blocks are shown, then the coordinates of center of

mass t=3s will be

A. (1,0)

B. (3,0)

C. (5,0)

D. (2.25,0)

Answer: D

Watch Video Solution

2ms− 1

https://dl.doubtnut.com/l/_MRzFwD1QAIQu
https://dl.doubtnut.com/l/_04MvPDI3h0Y5


31. A man of mass m is standing on a plank of equal mass m resting on a

smooth horizontal surface. The man starts moving on the plank with

speed u relative to the plank. The speed of the man relative to the ground

is 

A. 2u

B. 

C. zero

D. 

Answer: B

Watch Video Solution

u

2

u

4

https://dl.doubtnut.com/l/_04MvPDI3h0Y5
https://dl.doubtnut.com/l/_UQRawaORYoaQ


32. An object of mass 3m splits into three equal fragments. Two

fragments have velocities  and . The velocity of the third fragment is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

vĵ vî

v(j − i)

v(i − j)

−v(i + j)

v(i + j)

√2

33. A stationary bomb explode into two parts of masses 3kg and 1kg. The

total KE of the two parts after explosioons is 2400J. The KE of the smaller

part is

A. 600J

B. 1800J

https://dl.doubtnut.com/l/_UQRawaORYoaQ
https://dl.doubtnut.com/l/_sOpX4bfinkC4


C. 1200J

D. 2160J

Answer: B

Watch Video Solution

34. A shell of mass m is moving horizontally with velocity  and collides

with the wedge of mass M just above points A, as shown in the �gure. As

a consequences, wedge starts to move towards left and the shell returns

with a velocity in xy-plance. The principle of conservation of momentum

v0

https://dl.doubtnut.com/l/_sOpX4bfinkC4
https://dl.doubtnut.com/l/_wRIAzOoFjbtS


can be applied for 

A. system (m + M) along any direction

B. system (m+M) along vertical

C. system (m + M) horizontally

D. None of the above

Answer: C

Watch Video Solution

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


35. A shell is �red from a cannon with a velocity V at an angle  with the

horizontal direction. A the highest point i its path, it explodes into two

pieces of equal masses. One of the pieces retraces its path to the cannon.

The speed of the other priece immediately after the explocison is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

θ

3v cos θ

2v cos θ

v cos θ
3

2

√ v cos θ
3

2

36. In an elastic collision

A. Both momentum and KE are conserved

B. only momentum is conserved

https://dl.doubtnut.com/l/_BvPuRyduyvOz
https://dl.doubtnut.com/l/_SmrHGzliVk3n


C. only KE is conserved

D. Neither KE nor momentum is conserved

Answer: A

Watch Video Solution

37. If a body of mass m collides head on, elastically with velocity u with

another identical boday at rest. After collision velocty of the second body

will be

A. zero

B. u

C. 2u

D. data insu�cient.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_SmrHGzliVk3n
https://dl.doubtnut.com/l/_bcIpKd12nqL0


38. A ball hits a �oor and rebounds after an inelastic collision. In this case

A. the momentum of the ball just after the collision is the same as the

just before the collision

B. the mechanical energy of the ball remains the same in the collision

C. the total momentum of the ball and the earth is conserved

D. the total energy of the ball and the earth is conserved

Answer: C

Watch Video Solution

39. A body of mass  collides elastically with another mass  at rest.

There is maximum transfer of energy when :

A. 

B. 

M1 M2

M1 > M2

M1 < M2

https://dl.doubtnut.com/l/_bcIpKd12nqL0
https://dl.doubtnut.com/l/_zhcT5TnWbOKS
https://dl.doubtnut.com/l/_oMhcLREv1ZCu


C. 

D. same for all values of  and 

Answer: C

Watch Video Solution

M1 = M2

M1 M2

40. Two particles of mass  and  and their velocities are  and 

respectively collides. After collision they interchanges their velocities,

then ratio of  is

A. 

B. 

C. 

D. 1

Answer: D

Watch Video Solution

mA mB VA VB

mA

mB

vA
vB

vB

vA

vA + vB

vB − vA

https://dl.doubtnut.com/l/_oMhcLREv1ZCu
https://dl.doubtnut.com/l/_OgdcJ7OFXbR8


41. Two perfectly elastic particles  and  of equal masses travelling

along a line joining them with velocities  and  respectively

collide. Their velocities after the elastic collision will be (in m/s)

respectively

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

A B

15m/s 10m/s

10ms− 1, 10ms− 1

15ms− 1, 15ms− 1

10ms− 1, 15ms− 1

15ms− 1, 10ms− 1

42. The collision of two balls of equal mass takes place at the origin of

coordinates. Before collision, the components of velocities are (

 , ) and  and . Thevx = 50cm− 1 vy = 0 (vx = − 40cm− 1 vy = 30cms− 1

https://dl.doubtnut.com/l/_OgdcJ7OFXbR8
https://dl.doubtnut.com/l/_uMjNxJy6tA2q
https://dl.doubtnut.com/l/_W7eMJ1icgQTY


�rst ball comes to rest after collision. The velocity (components  and 

respectively) of the second ball are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

vx vy

10 and 30cms−

30 and 10cms− 1

5 and 15cms− 1

15 and 5cms− 1

43. A mass of  moving with a speed of  on a horizontal

smooth surface, collides with a nearly weightless spring of force constant

 The maximum compression of the spring would be.

A. 0.12m

B. 1.5m

C. 0.5m

0.5kg 1.5m/s

k = 50N /m

https://dl.doubtnut.com/l/_W7eMJ1icgQTY
https://dl.doubtnut.com/l/_7vCq5PyukcWP


D. 0.15m

Answer: D

Watch Video Solution

44. Two perfectly elastic particles A and B of equal mass travellinng along

the line joining them with velocities  and . After collision,

their velocities will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

15ms− 10ms−

10ms1 − , 10ms1 −

15ms− 1, 15ms− 1

10ms− 1, 15ms− 1

15ms− 1, 10ms− 1

https://dl.doubtnut.com/l/_7vCq5PyukcWP
https://dl.doubtnut.com/l/_l0ahQgZRbYno
https://dl.doubtnut.com/l/_L5FAcn4cStpX


45. A smooth sphere of mass M moving with velocity u directly collides

elastically with another sphere of mass m at rest. After collision their �nal

velocities are V and v respectively. The value of v is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2uM
M

(2u )
M

M

2
u

1 + m

M

(2
u

1 + M
m

46. 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. 

m1 3m/s

m2

2m/s 5m/s m1

m1 /m2

5

12

https://dl.doubtnut.com/l/_L5FAcn4cStpX
https://dl.doubtnut.com/l/_LyfewXdaJOYU


B. 

C. 

D. 

Answer: D

Watch Video Solution

5

1

5

12

5

47. A body of mass  moving with velocity  collides head on with

another body of mass  which is initially at rest. The ratio of K.E. of

colliding body before and after collision will be

A. 

B. 

C. 

D. 

Answer: B

m v

2m

1: 1

2: 1

4: 1

9: 1

https://dl.doubtnut.com/l/_LyfewXdaJOYU
https://dl.doubtnut.com/l/_Vm9OLSJo0ZEL


Watch Video Solution

48. The two diagrams show the situations before and after a collision

between two spheres A and B of equal radii moving along the same

straight line on a smooth horizontal surface. The coe�cient of restitution

e is 

Watch Video Solution

49. A block of mass m moving at speed  collides with another block of

mass 2 m at rest. The lighter block comes to rest after the collision. Find

the coe�cient of restitution.

A. 

B. 

υ

1

2

1

https://dl.doubtnut.com/l/_Vm9OLSJo0ZEL
https://dl.doubtnut.com/l/_PBr36TqHrFLq
https://dl.doubtnut.com/l/_WyjlIjGoPchp


C. 

D. 

Answer: A

Watch Video Solution

1

3

1

4

50. Sphere A of mass  moving with a constant velocity  hits another

stationary sphere B of the same mass. If  is the co-e�cient of restitution,

then ratio of velocities of the two spheres  after collision will be :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m u

e

vA : vB

1 − e

1 + e

1 + e

1 − e

e + 1

e − 1

e − 1

e + 1

https://dl.doubtnut.com/l/_WyjlIjGoPchp
https://dl.doubtnut.com/l/_T1NvjsjU3hSA


Taking it together

1. A bullet of mass  and velocity  is �red into a large block of mass .

The �nal velocity of the system is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

m v M

. v
M

m + M

. v
m

m + M

. v
m + M

m

2. A bullet of mass 5 g is �red at a velocity of  from a ri�e of

mass 2.5 kg. What is the recoil velocity of the ri�e?

A. 

900ms− 1

0.9ms− 1

https://dl.doubtnut.com/l/_T1NvjsjU3hSA
https://dl.doubtnut.com/l/_CiMMqthjcXXD
https://dl.doubtnut.com/l/_4Re7LowXPyRe


B. 

C. 

D. 

Answer: D

Watch Video Solution

180ms− 1

900ms− 1

1.8ms− 1

3. A body of mass a moving with a velocity b strikes a body of mass c and

gets embedded into it. The velocity of the systems after collision is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

a + c

ab

ab

a + c

a

b + c

a

a + b

https://dl.doubtnut.com/l/_4Re7LowXPyRe
https://dl.doubtnut.com/l/_Zbr8V7H8cf18


4. Two trains A and B are running in the same direction on the parallel

rails such that A is faster than B. Packets of equal weight are transfcrred

from A to B. What will happen due to this :

A. A will be accelerated but B will be retarded.

B. B will be accelerated but A will be retarded

C. there will be no change in A but B will accelerated.

D. there will be no change in B, but A will be accelerated

Answer: B

Watch Video Solution

5. In a two block system an initial velocity  with respect to ground is

given to block A 

v0

https://dl.doubtnut.com/l/_Zbr8V7H8cf18
https://dl.doubtnut.com/l/_UjXTCQYvyBaB
https://dl.doubtnut.com/l/_3W9ouJ7Pj544


A. the momentum of block A is not conserved

B. the momentum of system of blocks A and B is conserved

C. the increase in momentum of B is equal to the decrease in

momentum of block A

D. All of the above

Answer: D

Watch Video Solution

6. If the net external forces acting on the system oif particles is zero, then

which of the following may vary?

A. Momentum of the system

https://dl.doubtnut.com/l/_3W9ouJ7Pj544
https://dl.doubtnut.com/l/_HDkNwqI99y0Q


B. Velocity of center of mass

C. Position of center of mass

D. None of the above

Answer: D

Watch Video Solution

7. The bob  of a simple pendulum is released when the string makes an

angle of  with the vertical. It hits another bob  of the same material

A

45∘ B

https://dl.doubtnut.com/l/_HDkNwqI99y0Q
https://dl.doubtnut.com/l/_JI5Gz9OOUsrR


and same mass kept at rest on the table. If the collision is elastic, then 

A. Both A and B rise to the same height.

B. Both A and B come to rest at B

C. Both A and B move with the same velocity of A

D. A comes to rest and B moves with the velocity of A

Answer: D

https://dl.doubtnut.com/l/_JI5Gz9OOUsrR


Watch Video Solution

8. Consider the following two statements: 

A. linear momentum of the system remains constant. 

B. Centre of mass of the system remains at rest

A. A implies B and B implies A

B. A does not imply B and B does not imply A.

C. A implies B but B does not imply A

D. B implies A but A does not imply B

Answer: D

Watch Video Solution

9. 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.

https://dl.doubtnut.com/l/_JI5Gz9OOUsrR
https://dl.doubtnut.com/l/_amJxxdAos9uN
https://dl.doubtnut.com/l/_0AWulB2P0hdC


A. A implies B and B implies A

B. A does not imply B and B does not imply A.

C. A implies B but B does not imply A

D. B implies A but A does not imply B

Answer: D

Watch Video Solution

10. A particle of mass m has momentum p. Its kinetic energy will be

A. mp

B. 

C. 

D. 

Answer: D

Watch Video Solution

p2m

p2

m

p2

2m

https://dl.doubtnut.com/l/_0AWulB2P0hdC
https://dl.doubtnut.com/l/_8Q4u5yHX7fKc


11. A particle is projected from a point of an angle with the horizontal. At

any instant t, if p is the linear momentum and E the kinetic energy, then

which of the following graph is/are correct?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_8Q4u5yHX7fKc
https://dl.doubtnut.com/l/_LdMbbFXEMIE2


12. A block of mass  at rest is acted upon by a force  for a time t. The

kinetic energy of block after time t is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m F

F 2t2

m

F 2t2

2m

(F 2 )
t2

3m

Ft

2m

13. A 'T' shaped object with dimensions shown in the �gure, is lying on a

smooth �oor. A force  is applied at the point P parallel to AB, such

that the object has only the translational motion without rotation. Find

'
→
F '

https://dl.doubtnut.com/l/_LdMbbFXEMIE2
https://dl.doubtnut.com/l/_sC45WYHP8xEd
https://dl.doubtnut.com/l/_QkQfXQS4oVuO


the location of P with respect C. 

A. 

B. l

C. 

D. 

Answer: A

Watch Video Solution

( )l
4

3

( )l
2

3

( )l
3
2

https://dl.doubtnut.com/l/_QkQfXQS4oVuO


14. A cricket ball of mass  moving with a speed of  hits at

the middle of the bat, held �rmly at its position by the batman. The ball

moves straight back to the bowler after hitting the bat. Assuming that

collision between ball and bat is completely elastic and the two remain in

contact for , the force that the batsman had to apply to hold the

bat �rmly at its place would be

A. 10.5 N

B. 21 N

C.  N

D. N

Answer: C

Watch Video Solution

150g 126km/h

0.001s

1.05 × 104

2.5 × 104

15. Two identical ball bearings in contact with each other and resting on a

frictionless table are hit heat-on by another ball bearing of the same

https://dl.doubtnut.com/l/_SRyIITr06VYo
https://dl.doubtnut.com/l/_ga2oKE0oiJ6L


mass moving initially with a speed  as shown in �gure.  

  

If the collision is elastic, which of the following (�gure) is a possible result

after collision ?

A. 

B. 

C. 

D. 

V

https://dl.doubtnut.com/l/_ga2oKE0oiJ6L


Answer: B

Watch Video Solution

16. During inelastic collision between two bodies, which of the following

quantities always remain conserved ?

A. Total kinetic energy

B. Total mechanical energy

C. Total linear momentum

D. Speed of each body

Answer: C

Watch Video Solution

17. Conservation of momentum in a collision beween particles can be

understood form

https://dl.doubtnut.com/l/_ga2oKE0oiJ6L
https://dl.doubtnut.com/l/_7brPs23RvBL2
https://dl.doubtnut.com/l/_hqhtQGqzHJvp


A. Conservation of energy

B. Newton's �rst law

C. Newton's second law

D. Both Newton's second and third law

Answer: D

Watch Video Solution

18. For which of the following does the centre of mass lie outside the

body?

A. A pensil

B. A shotput

C. A dice

D. A bangle

Answer: D

https://dl.doubtnut.com/l/_hqhtQGqzHJvp
https://dl.doubtnut.com/l/_M0IWB1EISYqk


Watch Video Solution

19. Which of the following points is the likely position of the centre of

mass of the system shown in Fig. 

A. A

B. B

C. C

https://dl.doubtnut.com/l/_M0IWB1EISYqk
https://dl.doubtnut.com/l/_ct7c6k5bdf9G


D. D

Answer: C

Watch Video Solution

20. A cannon ball is �red with a velocity 200m / sec at an angle of 60° with

the horizontal. At the highest point of its �ight it explodes into 3 equal

fragments, one going vertically upwards with a velocity 100 m / sec , the

second one falling vertically downwards with a velocity 100 m / sec . The

third fragment will be moving with a velocity

A.  in the horizontal direction

B.  in the horizontal direction

C.  in a direction making an angle of  with the horizontal

D.  in a direction making an angle of  with the

horizontal

Answer: B

100ms− 1

300ms− 1

300ms− 1 60∘

200ms− 1 60∘ 0

https://dl.doubtnut.com/l/_ct7c6k5bdf9G
https://dl.doubtnut.com/l/_bb1D98nSlR6u


Watch Video Solution

21. A particle of mass m moving with velocity u makes an elastic one-

dimentional collision with a stationary particle of mass . They come in

contact for a very small time . Their force of interaction increases from

zero to  linearly in time , and decreases linearly to zero in further

time  as shown in �gure. The magnitude of  is  

A. 

B. 

m

t0

F0 0.5t0

0.5t0 F0

μ

T

2μ

T

https://dl.doubtnut.com/l/_bb1D98nSlR6u
https://dl.doubtnut.com/l/_jchnQQ9pUNXZ


C. 

D. None of these

Answer: B

Watch Video Solution

μ

2T

22. Two balls of equal mass have a head on collision with speed 

each travelling in opposite direction. If the coe�cient's of resolution is ,

the speed of each ball after impact will be

A. 

B. 

C. 

D. data insu�cient.

Answer: B

Watch Video Solution

4ms− 1

1

2

1ms− 1

2ms− 1

3ms− 1

https://dl.doubtnut.com/l/_jchnQQ9pUNXZ
https://dl.doubtnut.com/l/_qNVIpXO7Kaen


23. A metal ball falls from a height of 32 metre on a steel plate. If the

coe�cient of restitution is 0.5, to what height will the ball rise after

second bounce

A. 2 m

B. 4m

C. 8m

D. 16 m

Answer: A

Watch Video Solution

24. A mass m with velocity u strikes a wall normally and returns with same

speed. What is the magnitude of the change in momentum of the body

when it returns.

A. 4 mu

https://dl.doubtnut.com/l/_qNVIpXO7Kaen
https://dl.doubtnut.com/l/_RA9fJEQlSRQl
https://dl.doubtnut.com/l/_WAiXog6CC4xk


B. mu

C. 2mu

D. zero

Answer: C

Watch Video Solution

25. A projectile of mass  is �red with a velocity  from point P at an

angle . Neglecting air resistance, the magnitude of the change in

momentum leaving the point P and arriving at Q is 

A. zero

m v

45∘

https://dl.doubtnut.com/l/_WAiXog6CC4xk
https://dl.doubtnut.com/l/_2OQF4W7tUOpu


B. 

C. 

D. 2mv

Answer: C

Watch Video Solution

m
v

√2

mv√2

26. A machine gun �res a steady stream of bullets at the rate of n per

minute into a stationary target in which the bullets get embedded. If

each bullet has a mass m and arrives at the target with a velocity v, the

average force on the target is

A. 60 mnv

B. 

C. 

D. 

60v

mn

mnv

60

mv

60n

https://dl.doubtnut.com/l/_2OQF4W7tUOpu
https://dl.doubtnut.com/l/_HS5ewkU3ME9j


Answer: C

Watch Video Solution

27. 10,000 small balls, each weighing 1 gm , strike one square cm of area

per second with a velocity 100 m/s in a normal direction and rebound

with the same velocity. The value of pressure on the surface will be

A. Nm^(-2)`

B. 

C.  Nm^(-2)`

D. 

Answer: D

Watch Video Solution

2 × 103

2 × 105

107Nm− 2

https://dl.doubtnut.com/l/_HS5ewkU3ME9j
https://dl.doubtnut.com/l/_zNgKdiTXbzcG


28. A block C of mass m is moving with velocity  and collides elastically

with block A of mass m and connected to another block B of mass 

through spring constant k. What is k if  is compression of spring when

velocity of A and B is same? 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

v0

2m

x0

(a)
mv2

0

x2
0

(b)
mv2

0

2x2
0

(c)
3mv2

0

2x2
0

(d)
2mv2

0

3x2
0

https://dl.doubtnut.com/l/_H7pBQCki4pOL


29. A bullet of mass m is �red into a block of wood of mass M which hangs

on the end of pendulum and gets embedded into it. When the bullet

strikes with maximum rise R. Then, the velocity of the bullet is given by

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

(√2gR
M

m + M

√2gR
M + m

m

( )√2gR
M

m

30. A particle of mass  moving with a speed  hits elastically another

staionary particle of mass  on a smooth horizontal circular tube of

radius . Find the time when the next collision will take place?

A. 

m v

2m

r

2πr

v

https://dl.doubtnut.com/l/_7Ke5xVb9RPKt
https://dl.doubtnut.com/l/_mwhMfP36Vl7U


B. 

C. 

D. 

Answer: A

Watch Video Solution

4πr
v

3πr

2v

πr

v

31. A bullet of mass  and moving with  collides with a block of

mass  hanging with the string. What is the velocity of bullet when it

comes out of block, if block rises to height  after collision?

A. 

B. 

C. 

D. 

Answer: A

20g 600
m

s

4kg

0.2m

200ms− 1

150ms− 1

400ms− 1

300ms− 1

https://dl.doubtnut.com/l/_mwhMfP36Vl7U
https://dl.doubtnut.com/l/_MzVnz5lQfbSy


Watch Video Solution

32. A bomb of  is thrown vertically up with speed  After 5

seconds it explodes into two parts. One part of mass  goes down

with speed  What will happen to the other part just after

explosion .

A.  upward

B.  upward

C.  downward

D.  upward

Answer: A

Watch Video Solution

1kg 100m/s

400gm

25m/s

100ms− 1

600ms− 1

100ms− 1

300ms− 1

33. A ball after freely falling from a height of  strikes a horizontal

plane. If the coe�cient of restitution is , the ball will strike second time

4.9m

3

4

https://dl.doubtnut.com/l/_MzVnz5lQfbSy
https://dl.doubtnut.com/l/_fkdzLRkSnh1W
https://dl.doubtnut.com/l/_DI3S2CLeYQl8


with the plane after

A. 1s

B. 1.5 s

C. 2 s

D. 3 s

Answer: B

Watch Video Solution

34. A disc of mass 10 g is kept �oating horizontally by throwing 10

marbles per second against it from below . If mass of each marble is 5 g

Calculate the velocity with which marbles are striking the disc . Assume

that marbles strike the disc . Normally and rebound downwards with the

same speed.

A. 

B. 

2.98ms− 1

0.98ms− 1

https://dl.doubtnut.com/l/_DI3S2CLeYQl8
https://dl.doubtnut.com/l/_msxzElCVFhmg


C. 

D. 

Answer: B

Watch Video Solution

0.49ms− 1

1.96ms− 1

35. A machine gun �res a bullet of mass 40 g with a velocity .

The man holding it can exert a maximum force of 144 N on the gun. How

many bullets can be �re per second at the most?

A. One

B. Four

C. Two

D. Three

Answer: D

Watch Video Solution

1200ms− 1

https://dl.doubtnut.com/l/_msxzElCVFhmg
https://dl.doubtnut.com/l/_MVNAnI3Jto1b


36. A straight rod of length L has one of its end at the origin and the

other at . If the mass per unit length of the rod is given by 

where A is constant, where is its centre of mass?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

X = L Ax

L

3

L

2

2L
3

3L
4

37. In a one-dimensional collision between two identical particles. A and B,

B is stationary and A has momentum  before impact. During impact, B

gives an impulse J to A. Find the coe�cient of restitution between A and

B?

p

https://dl.doubtnut.com/l/_MVNAnI3Jto1b
https://dl.doubtnut.com/l/_aKnHNPOaSFOY
https://dl.doubtnut.com/l/_UNVo0YCoZNcx


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− 1
2J
p

+ 1
2J
p

( ) + 1
J

p

( ) − 1
J

p

38. A particle of mass  moving with a velocity  collides

with stationary mass  and �nally  moves with a velocity 

 if  the velocity of the  after collision is?

A. the impulse is 

B. the velocity of the M is 

C. Both (a) and (b) are wrong

D. Both (a) and (b) are correct

'm' (3 î + 2ĵ)m/s

'M' 'm'

( − 2 î + ĵ)m/s =
m

M

1

13
M

±m(5 î + ĵ)

( )(5 î + ĵ)
1

13

https://dl.doubtnut.com/l/_UNVo0YCoZNcx
https://dl.doubtnut.com/l/_0URFcSB7O9h2


Answer: D

Watch Video Solution

39. A mass of 10 gm moving with a velocity of 100 cm / s strikes a

pendulum bob of mass 10 gm . The two masses stick together. The

maximum height reached by the system now is 

A. 7.5 cm

B. 5cm

C. 2.5 cm

D. 1.25cm

Answer: D

Watch Video Solution

(g = 10m/s2)

https://dl.doubtnut.com/l/_0URFcSB7O9h2
https://dl.doubtnut.com/l/_V6ByXT2A2YlI


40. Both the blocks as shown in �gure are given together a horizontal

velocity towards right. The acceleration of the centre of mass of the

system of block is .  

A. Zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

(mA = 2mB = 2kg)

( )ms− 25

3

( )ms− 27

3

2ms− 1

https://dl.doubtnut.com/l/_lzU7Pjd84V96


41. 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. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_gjBd76K26VJY
https://dl.doubtnut.com/l/_4Ud9BQBf7xvS


42. A circular plate of diameter d is kept in contact with a square plate of

edge d as shown in �gure. The densit of the material and the thickness

are same 

. Everywhere.

The centre of mass of the composite system will be

A. inside the circular plate

B. inside hte square plate

C. at the point of contact

D. outside the system

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_4Ud9BQBf7xvS
https://dl.doubtnut.com/l/_bpfn251xxodS


43. A circular ring of mass 6kg and radius a is placed such that its center

of lies at the origin. Two particles of masses 2 kg each are placed at the

intersecting points of the circle with positive X-axis and positive Y-axis.

Then, the angle made by the position vector of center of mass of entire

system with X-axis is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

45∘

60∘

tan−( )
4
5

30∘

44. In a gravity free space, 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 will be.

M h

m u

https://dl.doubtnut.com/l/_bpfn251xxodS
https://dl.doubtnut.com/l/_ZRV2DrItdrpY


A. 

B. 

C. h

D. 

Answer: A

Watch Video Solution

h(1 + ( ))
m

M

(1 + ( ))h
M

m

( )h
m

M

45. A ball falls freely from a height of 45m. When the ball is at a height of

25m, it explodes into two equal piece. One of them moves horizontally

with a speed of . The distance between the two pieces on the

ground is

A. 20 m

B. 30 m

C. 40 m

D. 60 m

10ms− 1

https://dl.doubtnut.com/l/_ZRV2DrItdrpY
https://dl.doubtnut.com/l/_cNmuggfZRot1


Answer: A

Watch Video Solution

46. Two blocks of msses 10 kg and 30 kg are placed along a vertical line.

The �rst block is raised through a height of 7 cm. By what distance should

the second mass be moved to raise the centre of mass by 1 cm?

A. 2 cm upward

B. 1 cm upward

C. 2cm downward

D. 1 cm downward

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_cNmuggfZRot1
https://dl.doubtnut.com/l/_jCk7rTJRmNP6


47. In a free space a ri�e on mass  shoots a bullet of mass  at a

stationary block of mass  distance  away from it . When the bullet has

moved through a distance  towards the block the centre of mass of the

bullet  block system is at a distance of 

A.  from the bullet

B.  from the block

C. from the block

D.  from the bullet

Answer: D

Watch Video Solution

M m

M D

d

− :

(D − d)m

M + m

md + MD

M + m

2md + MD

M + m

(D − d)M

M + m

48. A cracker is thrown into air with a velocity of  at an angle of 

 with the vertical. When it is at a height of  from the ground, it

explodes into a number of pieces which follow di�erent parabolic paths.

10m/s

45∘ 0.5m

https://dl.doubtnut.com/l/_N8jZlquBas5H
https://dl.doubtnut.com/l/_tjsxT0lsUcbp


What is the velocity of centre of mass, when it is at a height of  from

the ground? ( )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1m

g = 10m/s2

4√5ms− 1

2√5ms− 1

5√4ms− 1

5ms− 1

49. A 2 kg block of wood rests on a long table top. A 5 g bullet moving

horizontally with a speed of  is shot into the block and sticks to

it. The block then slides 2.7m along the table top and comes to a stop.

The force of friction between the block and the table is

A. 0.052 N

B. 3.63 N

150ms− 1

https://dl.doubtnut.com/l/_tjsxT0lsUcbp
https://dl.doubtnut.com/l/_e7lui7TI0tiS


C. 2.50 N

D. 1.04 N

Answer: A

Watch Video Solution

50. If kinetic energy of a body is increased by 300%, then percentage

change in momentum will be

A. 1

B. 1.5

C. 

D. 

Answer: A

Watch Video Solution

√300 %

175 %

https://dl.doubtnut.com/l/_e7lui7TI0tiS
https://dl.doubtnut.com/l/_mHOPHE09FrkJ
https://dl.doubtnut.com/l/_tOoudYaNuHFS


51. If the linear momentum is increased by 50%, then KE will be increased

by :

A. 0.5

B. 1

C. 1.25

D. 0.25

Answer: C

Watch Video Solution

52. If the kinetic energy of a body increases by  the percent increase

of its momentum will be

A. (a) 

B. (b) 

C. (c) 

0.1 %

0.05 %

0.1 %

1.0 %

https://dl.doubtnut.com/l/_tOoudYaNuHFS
https://dl.doubtnut.com/l/_dQZSIzaIi0X6


D. (d) 

Answer: A

Watch Video Solution

10 %

53. A bullet moving with a speed of  can just penetrate into two

planks of equal thickness. Then the number of such planks, if speed is

doubled will be .

A. 4

B. 8

C. 6

D. 10

Answer: C

Watch Video Solution

100ms− 1

https://dl.doubtnut.com/l/_dQZSIzaIi0X6
https://dl.doubtnut.com/l/_qCsZRr9N9NgQ
https://dl.doubtnut.com/l/_N1ikbCQD7gx7


54. A ball is thrown vertically downwards from a height of 20m with an

intial velocity . It collides with the ground, loses 50% of its energy in

collision and rebounds to the same height. The intial velocity  is (Take, g

=10 )

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v0

v0

ms− 2

20ms− 1

15ms− 1

10ms− 1

5ms− 1

55. A ball of mass m is released from the top of an inclined plane of

inclination  as shown. It strikes a rigid surface at a distances  fromθ
3l

4

https://dl.doubtnut.com/l/_N1ikbCQD7gx7
https://dl.doubtnut.com/l/_H4eCXbpnlKJo


top elastically. Impulse to ball by the rigid surface is 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m√ gh
3
2

m√3gh

2m√3gh

m√6gh

https://dl.doubtnut.com/l/_H4eCXbpnlKJo


56. Two blocks  and . each of mass , are connected by a massless

spring of natural length . and spring constant . The blocks are initially

resting in a smooth horizontal �oor with the spring at its natural length,

as shown in Fig. A third identical block , also of mass , moves on the

�oor with a speed  along the line joining  and . and collides

elastically with . Then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A B m

I K

C m

v A B

A

v√
m

2k

m√
v

2k

√
mv

k

mv

2k

https://dl.doubtnut.com/l/_K4D2l6E4tiwQ
https://dl.doubtnut.com/l/_vx73nZzUtsMJ


57. A man of mass M stands at one end of a stationary plank of length L,

lying on a smooth surface. The man walks to the other end of the plank. If

the mass of the plank is , the distance that the man moves relative

to the ground is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

M /3

3L

4

L

4

4L

5

L

3

58. A man of mass m moves with a constant speed on a plank of mass M

and length L kept initially at rest on a frictionless horizontal surface .

From one end to the other he reaches in time t . The speed of the plank

relative to ground while man is moving , is

https://dl.doubtnut.com/l/_vx73nZzUtsMJ
https://dl.doubtnut.com/l/_JUy1ActzfOpL


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

( )
l

t

M

m

( )
l

t

m

m + M

( )
l

t

M

M + m

59. 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. 0.5 s

B. 4 s

C. 2 s

D. 1 s

10m/s

90∘

https://dl.doubtnut.com/l/_JUy1ActzfOpL
https://dl.doubtnut.com/l/_3cDqeJYMdgZb


Answer: D

Watch Video Solution

60. A particle A of mass m initially at rest slides down a height of 1.25 m

on a frictionless ramp, collides with and sticks to an identical particles B

of mass m at rest as shown in the �gure. 

  

Then, particles A and B together collide elastically with particle G of mass

2m at rest. The speed of particle G after the collision with combined body

(A+B) would be (Take, g

A. 

B. 

C. 

= 10ms− 2)

2ms− 1

1.25ms− 1

2.5ms− 1

https://dl.doubtnut.com/l/_3cDqeJYMdgZb
https://dl.doubtnut.com/l/_fPgfAxEltMe8


D. 

Answer: C

Watch Video Solution

5ms− 1

61. A pendulum consists of a wooden bob of mass  and length . A bullet

of mass  is �red towards the pendulum with a speed . The bullet

emerges out of the bob with a speed of  and the bob just

completes motion along a vertical circle, then  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m l

m1 v1

(v1) /3

v1

√5gl
m

m1

√5gl
3m

2m1

( )√5gl
2

3
m

m1

( )√gl
m1

m

https://dl.doubtnut.com/l/_fPgfAxEltMe8
https://dl.doubtnut.com/l/_j7WQiCQiB1pg


62. Two blocks of mass m and 2m are kept on a smooth horizontal

surface. Theya are connected by an ideal spring of force constant k.

Initially the spring is unstretched. A constant force is applied to the

heavier block in the direction shown in �gure. Suppose at time t

displacement of smaller block is  then displacement of the heavier

block at this moment would be 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x1

x

2

+
Ft2

6m
x

3

x

3

−
Ft2

4m
x

2

https://dl.doubtnut.com/l/_NPnywZJbjA1I


63. Three identical block A, B and C are placed on a horizontal frictionless

surface. The blocks B and C are at rest but A is approaching towards B

with a speed . The coe�cient of restitution for all collisions is 0.5.

The speed of the block C just after the collision is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10ms− 1

5.6ms− 1

6.4ms− 1

3.2ms− 1

4.6ms− 1

https://dl.doubtnut.com/l/_3yBZSKeOHgdp


64. Three rings, each having equal radius R, are placed mutually

perpendicular to each other and each having its centre at the origin of

co-ordinate system. If current I is �owing through each ring, then the

magnitude of the magnetic �eld at the common centre is 

A. 

B. 

C. 

D. 

( , )
π

2

1

3

( , )
π

2

2

3

(π, )
1

3

(π, )
2

3

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


Answer: D

Watch Video Solution

65. An object comprises of a uniform ring of radius  and its uniform

chord  (not necessarity made of the same material) as shown. Which

of the following can not be the centre of mass of the object? 

R

AB

https://dl.doubtnut.com/l/_bBhaygbXKInY
https://dl.doubtnut.com/l/_VpNaIghif2fs


A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

( , )
R

3
R

3

,
R

√2

R

√2

( , )
R

4
R

4

66. Find the position of center of mass of the uniform lamina shown in

�gure, if small disc of radius  is cut from disc of radius a.  
α

2

https://dl.doubtnut.com/l/_VpNaIghif2fs
https://dl.doubtnut.com/l/_00TRSTYVaN9o


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

πb2

a2 − c2

cb2

a2 − b2

πc2

a2 − b2

ca2

(c2 − b2)

https://dl.doubtnut.com/l/_00TRSTYVaN9o


67. From a circular disc of radius R a square is cut out with a radius as its

diagonal . The distane of the centre of mass of the remainder from the

centre of the disc is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R

4π − 2

R

2π

R

π − 2

R

2π − 2

68. 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

A. 

h

e

h( )
1 + e2

1 − e2

https://dl.doubtnut.com/l/_HUxnuzZ7exXz
https://dl.doubtnut.com/l/_tATxHSNvsb23


B. 

C. 

D. 

Answer: A

Watch Video Solution

h( )
1 − e2

1 + e2

( )
h

2
1 − e2

1 + e2

( )
h

2
1 + e2

1 − e2

69. A train of mass M is moving on a circular track of radius R with

constant speed . The length of the train is half of the perimeter of the

track. The linear momentum of the train will be

A. 

B. 

C. 

D. Mv

Answer: B

v

πMv

2Mv

π

)
πMv

2

https://dl.doubtnut.com/l/_tATxHSNvsb23
https://dl.doubtnut.com/l/_66pFVzBc92WA


Watch Video Solution

70. A block A of mass M moving with speed u collides elastically with block

B of mass m which is connected to block C of mass m with a spring. 

 

When the compression in spring is maximum, the velocity of block C with

respect to block A is (Neglect the friction everywhere)

A. zero

B. 

C. 

D. 

Answer: B

Watch Video Solution

( )u
M

M + m

( )u
m

M + m

( )u
m

M

https://dl.doubtnut.com/l/_66pFVzBc92WA
https://dl.doubtnut.com/l/_J3CXR6iakM9W


71.  elastic balls are placed at rest on a smooth horizontal plane which is

circular at the ends with radius  as shown in the �gure. The masses of

the balls are , , , …………….  respectively. What is the minimum

velocity which should be imparted to the �rst ball of mass  such that

 ball completes the vertical circle  

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

n

r

m
m

2
m

22

m

2n− 1

m

nth

( )
n− 1

√5gr
3

4

( )
n− 1

√5gr
4
3

( )
n− 1

√5gr
3
2

( )
n− 1

√5gr
2

3

https://dl.doubtnut.com/l/_uaLZ41teqUOG


72. A ball is dropped on a smooth inclined plane and is observed to move

horizontally after the impact. The coe�cient of restitution between the

plane and ball is e. The inclination of the plane is

A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

3

4

1

2

1

4

73. A girl throws a ball with initial velocity v at an inclination of . The

ball strikes a smooth vertical wall at a horizontal distance d from the girl

and after rebounding returns to her hand. What is the coe�cient

restitution between the all and the ball ?

45∘

https://dl.doubtnut.com/l/_pwCPSBBuXyOe
https://dl.doubtnut.com/l/_5a6TW0wxyWvB


Assertion and reason

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v2 − gd)

gd

v2 − gd

gd

v2

v2

gd

1. Assertion: For inelastic collision, .  

Reason: Hence, the magnitude of relative velocity of separation after

collision is less than relative velocity of approach before collision.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

0 ≤ e < 1

https://dl.doubtnut.com/l/_5a6TW0wxyWvB
https://dl.doubtnut.com/l/_bWAZtBJgNMdl


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

2. These questions consists of two statements each printed as Assertion

and Reason. While answering these question you are required to choose

any one of the following �ve responses. 

Reason: In an eleastic collision, the linear momentum of the system is

conserved.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_bWAZtBJgNMdl
https://dl.doubtnut.com/l/_6R1NEohWElq4


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

3. Assertion: A given force applied in turn to a number of di�erent masses

may cause the same rate of change in momentum in each but not the

same acceleration to all. 

Reason:  and 

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

F =
dp

dt
a =

F

m

https://dl.doubtnut.com/l/_6R1NEohWElq4
https://dl.doubtnut.com/l/_tOnjYHrIG5Ks


C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

4. Assertion: In inelastic collision, linear momentum of system does not

remain constant during collision. But before collision and after collision,

it is constant. 

Reason: In elastic collision, momentum remains constant during collision

also.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

https://dl.doubtnut.com/l/_tOnjYHrIG5Ks
https://dl.doubtnut.com/l/_dorD3yT802EB


D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

5. Assertion: Two spherical bodies of mass ratio  travel towards each

other (starting from rest) under the action of their mutual gravitational

attraction. Then, the ratio of their kinetic energies at any instant is   

Reason: At any instant their momenta are same.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

1: 2

2: 1

https://dl.doubtnut.com/l/_dorD3yT802EB
https://dl.doubtnut.com/l/_FTVlwBgDjDuV


Answer: D

Watch Video Solution

6. Assertion: Center of mass and center of gravity of a body will coincide

on moon. 

Reason: There is no gravity on moon.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_FTVlwBgDjDuV
https://dl.doubtnut.com/l/_WSMfpyxZHXjX


7. Assertion: A projectile gets exploded at its highest point. All the piece

get only horizontal velocities. 

Reason: The weight of the projectile is the external force for projectile.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

8. Assertion: If a projectile explodes in mid air, linear momentum of center

of mass of di�erent fragments remains constant. Reason: Center of mass

https://dl.doubtnut.com/l/_Xw2CQxrRncYW
https://dl.doubtnut.com/l/_K9p6OnpRCjWY


in this case follows the same path.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

9. Assertion: When a body dropped from a height explodes in mid air, its

center of mass keeps moving in vertically downward directions. 

Reason: Explosion occurs under internal forces only. External force is zero.

https://dl.doubtnut.com/l/_K9p6OnpRCjWY
https://dl.doubtnut.com/l/_mhxUZG8AVTkO


A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

10. Assertion: The centre mass of an electron and proton, when released

moves faster towards proton. 

Reason: Proton is heavier than electron.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

https://dl.doubtnut.com/l/_mhxUZG8AVTkO
https://dl.doubtnut.com/l/_GOD9bcnoo7r7


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

11. Assertion: The relative velocity of the two particles in head-on elastic

collision is unchanged both in magnitude and direction. 

Reason: The relative velocity is unchanged in magnitude but gets

reversed in direction.

A. (a) If both Assertion and Reason are correct and Reason is the

correct explanation of Assertion.

B. (b) If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

https://dl.doubtnut.com/l/_GOD9bcnoo7r7
https://dl.doubtnut.com/l/_UeYfbx6AIK4A


C. (c) If Assertion is true but Reason is false.

D. (d) If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

12. Assertion: If net force on a system is zero, then momentum of every

individual body remains constant. 

Reason: If momentum of a system is constant, then kinetic energy of the

system may change.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

https://dl.doubtnut.com/l/_UeYfbx6AIK4A
https://dl.doubtnut.com/l/_ZotoNmJhG0ne


Answer: D

Watch Video Solution

13. Assertion: If a projectile explodes in mid air, linear momentum of

center of mass of di�erent fragments remains constant. Reason: Center

of mass in this case follows the same path.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ZotoNmJhG0ne
https://dl.doubtnut.com/l/_yBRUzONIiOoK


14. Assertion: Two bodies moving in opposite directions with same

magnitude of linear momentum collide each other. Then, after collision

both the bodies will come to rest. 

Reason: Linear momentum of the system of bodies is zero.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_sJSD15F6V9GN


15. Assertion: A body is thrown with a velocity u inclined to the horizontal

at some angle. It moves along a parabolic path and falls to the ground,

Linear momentum of the body, during its motion, will remain conserved. 

Reason: Throughout the motion of the body, a constant force acts on it.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_tmfmumf4L02X


16. Assertion : A moving ball having an inelastic collison withh another

moving ball can have larger kinetic energy after collision. 

Reason: During a collision between two bodies, transfer of energy mayh

take place from one body to another.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_lSV01Pnb87eS


17. Assertion: A rocket launched vertically upward explodes at the highest

point it reaches. the explosions produces three fragments with non-zero

initial velocity. Then, the initial velocity vectors of all the three fragments

are in one plane. 

Reason For sum of momentum of three particles, all the three

momentum vectors must be coplanar.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1pz75QZod33i
https://dl.doubtnut.com/l/_CRBQDLshmr2D


18. Assertion: Two blocks A and B are connected at the two ends of an

ideal spring as shwon in �gure. Initially, spring was released. Now block B

is pressed. Linear momentum of the system will not remain constan till

the spring reaches its initial natural length. 

  

Reason: An external force will act from the wall on block A.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

https://dl.doubtnut.com/l/_CRBQDLshmr2D


Watch Video Solution

19. Assertion: In the �gure shown, linear momentum of system (of blocks

A and B) moves towards right during motion of block A over the block B. 

  

Reason: Initial acceleration of center of mass is towards right.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

https://dl.doubtnut.com/l/_CRBQDLshmr2D
https://dl.doubtnut.com/l/_ryplysER2At5


C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: A

Watch Video Solution

20. Assertion: Two blocks of masses  and   are thrown

towards each other with same speed over a rough ground. The coe�cient

of friction of both the blocks with ground is same. Initial velocity of CM is

towards left. 

  

Reason: Initial acceleration of center of mass is towards right.

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

mA mB ( > mA

https://dl.doubtnut.com/l/_ryplysER2At5
https://dl.doubtnut.com/l/_FIHsa8ydIzTZ


B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: B

Watch Video Solution

21. Assertion: Two identical spherical spheres are half �lled with two

liquids of densities  and . The center of mass of both the

spheres lie at same level. 

  

Reason: The center of mass will lie at center of the sphere.

ρ1 ρ2( > ρ1)

https://dl.doubtnut.com/l/_FIHsa8ydIzTZ
https://dl.doubtnut.com/l/_BfH8zgjE6Xw2


Match the coloumns

A. If both Assertion and Reason are correct and Reason is the correct

explanation of Assertion.

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion.

C. If Assertion is true but Reason is false.

D. If Assertion is false but Reason is true.

Answer: C

Watch Video Solution

1. If net force on a system of particles is zero. Then 

W h Vid S l i

Column I Column II

(A) Acceleration of centre of mass (p) Constant

(B) Velocity of centre of mass (q) Zero

(C) Momentum of centre of mass (r) May be zero

(D) Velocity of an individual particle of the system (s) May be constan

https://dl.doubtnut.com/l/_BfH8zgjE6Xw2
https://dl.doubtnut.com/l/_VteH4ksc5Yzr


Watch Video Solution

2. Four point masses are placede at four corners of a square of side 4m as

shown. Match the following columns. 

  

Watch Video Solution

Column1 Column2

A x-coordinate of center of mass of 4kg and 2kg P (7//2)m

B x-coordinates of center of mass of 4kg 2kg and 3kg Q (4//3)m

C y-coordinate of center of mass of 1kg 4kg and 3kg R 3m

y-coordinate of center of mass of 1kg and 3kg (20/9)m

https://dl.doubtnut.com/l/_VteH4ksc5Yzr
https://dl.doubtnut.com/l/_WrEB2b4c3eiL


3. In the diagram shown in �gure mass of both the balls in same. Match

the following columns. 

  

Watch Video Solution

Column1 Column2

A Forv ′ = v P e=0

B Forv ′ = v/2 Q e=1

C Forv ′ = 3/4v R e=1/2

- (S data is insufficient

4. A particle of mass  has velocity  and another particle of

mass  has velocity   

1kg
→
v 1 = (2t) î

2kg
→
v 2 = (t2) ĵ

https://dl.doubtnut.com/l/_9xeUSw5TGccv
https://dl.doubtnut.com/l/_W156nSbL88qD


Watch Video Solution

Column I Column II

(A) Netforce on centre of mass at 2 s (p) unit

(B) Velocity of centre of mass at 2 s (q) √68  unit

(C) Displacement of centre of mass in 2s (r) unit

(s) None

20
9

√80

3

5. In the arrangement shown in �gure match the following 

  

Watch Video Solution

column1

A Velocities of center of mass

B Velocity of combined mass when compression in the spring is maximum

C Maximum compression in the spring

D Maximum potential energy stored in the spring

6. A particle of mass , kinetic energy  and momentum  collides head

on elastically with another particle of mass  at rest. After collision, : 

m K p

2m

https://dl.doubtnut.com/l/_W156nSbL88qD
https://dl.doubtnut.com/l/_0vsiuAvkVpVR
https://dl.doubtnut.com/l/_38FLwdtjCFUk


Watch Video Solution

Column I Column II

(A) Momentum of first particle (p) 3/4p

(B) Momentum of second particle (q) −K/9

(C) Kinetic energy of first particle (r) −p/3

(D) Kinetic energy of second particle (s)

(t) None

8K
9

7. A particle of mass 1 kg is projected upwards with velocity .

Another particle of mass 2kg is just dropped from a certain height. After

2s, match the following. 

[Take, g   

Watch Video Solution

60ms− 1

= 10ms− 2]

column1 column2

Accelertion of CM P Zero

B Velocity of CM Q 10 SI unit

C Displacement of CM R 20 SI unit

- S None

8. Match the following: (P = momentum of particle, K = kinetic energy of

particle) 

https://dl.doubtnut.com/l/_38FLwdtjCFUk
https://dl.doubtnut.com/l/_SHnStWEcBPCd
https://dl.doubtnut.com/l/_5MRo2EkIk4rA


Watch Video Solution

9. In a two block system in �gure match the following. 

 

Column1 Column2

A Velocity of center of mass P Keep on changing all the time

B Momentum of center of mass Q First decreases then become zero

C Momentum of 1kg block R Zero

D Kinetic energy of 2kg block S Constant

https://dl.doubtnut.com/l/_5MRo2EkIk4rA
https://dl.doubtnut.com/l/_pQkltfQaH0IX


Medical entrances gallery

Watch Video Solution

1. A rod of weight w is supported by two parallel knife edges A and B and

is in equilibrium in a horizontal position. The knives are at a distance d

from each other. The centre of mass of the rod is at distance x from A. The

normal reaction on A is.. And on B is......

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

wx

d

wd

x

w(d − x)

x

w(d − x)

d

https://dl.doubtnut.com/l/_pQkltfQaH0IX
https://dl.doubtnut.com/l/_ujdOVBmTOS8M


2. Two particles of masses  move with initial velocities .

On collision, one of the particles get excited to higher level, after

absorbing energy . If �nal velocities of particles be , then we

must have

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m1, m2 u1andu2

ε v1  andv2

m2
1u1 + m2

2u2 − ε = − m2
1v1 + m2

2v2

m1u
2
1 + m2u

2
2 = m1v

2
1 + m2v

2
2 − ε

1

2

1

2

1

2

1

2

m1u
2
1 + m2u

2
2 − ε = m1v

2
1 + m2v

2
2

1

2

1

2

1

2

1

2

m2
1u

2
1 + m2

2u
2
2 + ε = m2

1v
2
1 + m2

2v
2
2

1

2

1

2

1

2

1

2

3. Figure shows a smooth curved track terminating in a smooth

horizontal part. A spring of sprng constant 400 N/m is asttached at one

end ot a wedge �xed rigidly with the horizontal part. A 40 g mas is

released from rest at a height of 4.9 m n the curved track. Find the

https://dl.doubtnut.com/l/_uNhC3czt23aB
https://dl.doubtnut.com/l/_PGSHlFmGetjL


maximumcompression of the spring. 

A. 9.8 m

B. 9.8cm

C. 0.98 m

D. 0.009 km

Answer: B

Watch Video Solution

4. A block of mass m moving at speed  collides with another block of

mass 2 m at rest. The lighter block comes to rest after the collision. Find

υ

https://dl.doubtnut.com/l/_PGSHlFmGetjL
https://dl.doubtnut.com/l/_XYfAI9QOOIBL


the coe�cient of restitution.

A. 0.5

B. 0.4

C. 0.6

D. 0.8

Answer: A

Watch Video Solution

5. Figure shows a smooth curved track terminating in a smooth

horizontal part. A spring of sprng constant 400 N/m is asttached at one

end ot a wedge �xed rigidly with the horizontal part. A 40 g mas is

released from rest at a height of 4.9 m n the curved track. Find the

https://dl.doubtnut.com/l/_XYfAI9QOOIBL
https://dl.doubtnut.com/l/_Q7Y7k7m10CNN


maximumcompression of the spring. 

A. 10m

B. 0.1 cm

C. 1 m

D. 0.01 m

Answer: B

Watch Video Solution

6. A frog sits on the end of a long board of length . The board

rests on a frictionless horizontal table. The frog wants to jump to the

L = 5m

https://dl.doubtnut.com/l/_Q7Y7k7m10CNN
https://dl.doubtnut.com/l/_xGqanIs4zlYm


opposite end of the board. What is the minimum take-o� speed (in ),

i.e., relative to ground  that allows the frog to do the trick? The board

and the frog have equal masses.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m/s

' v'

2√5ms− 1

5ms− 1

5√2ms− 1

10√2ms− 1

7. A particle of mass  collides with another stationary particle of mass

 such that the second particle starts moving and the �rst particle stops

just after the collision. Then which of the following conditions must

always be valid ?

A. 1

m

M

https://dl.doubtnut.com/l/_xGqanIs4zlYm
https://dl.doubtnut.com/l/_VipCi9qcTeYo


B. 

C. 

D. 

Answer: B

Watch Video Solution

m

M

M − m

M + m

m

M + m

8. A ball of mass M falls from a height h on a �oor which the coe�cient of

restitution is e. The height attained by the ball after two rebounds is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h1 = e4h

h = eh1

h1 = he2

h = h1 /e

https://dl.doubtnut.com/l/_VipCi9qcTeYo
https://dl.doubtnut.com/l/_SyusemrJZaCm


9. Three particles of masses 0.50 kg, 1.0 kg and are placed at the corners

of a right angle triangle, as shown in �g. Locate the centre of mass of the

system. 

A. (1.3,1.5)

B. (2.3, 1.5)

C. (1.3, 2.5)

D. (2.3, 2.5)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_SyusemrJZaCm
https://dl.doubtnut.com/l/_uB3irqn4BK0Q


10. A large number of particles are placed around the origin, each at a

distance R from the origin. The distance of the center of mass of the

system from the origin is

A. equal to R

B. less than or equal to R

C. 

D. greater than R

Answer: B

Watch Video Solution

11. A circular disc of radius R rolls without slipping along the horizontal

surface with constant velocity  . We consider a point A on the surface of

the disc. Then, the acceleration of point A is

A. v

v0

https://dl.doubtnut.com/l/_EaNaOM0AIYKx
https://dl.doubtnut.com/l/_TVFG8YdSvXHR


B. 

C. 3

D. Zero

Answer: D

Watch Video Solution

−v

12. The linear momentum of a particle varies with time t as

. Then, whichh of the following is correct?

A. Velocity of particle is inversely proportional to time

B. Displacement of the particle is independent of time

C. Forces varies with time in a quadratic manner

D. Force is independent linearly on time

Answer: D

Watch Video Solution

p = a + bt + ct2

https://dl.doubtnut.com/l/_TVFG8YdSvXHR
https://dl.doubtnut.com/l/_lz0yZTXN9xCl


13. A body of mass (4m) is laying in xy-plane at rest. It suddenly explodes

into three pieces. Two pieces each mass (m) move perpedicular to each

other with equal speeds (v). Total kinetic energy generated due to

explosion is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mv2

( )mv23

2

2mv2

4mv2

14. The position of center of mass of a system of particles does not

depend upon the

https://dl.doubtnut.com/l/_lz0yZTXN9xCl
https://dl.doubtnut.com/l/_3PggeulVn8ey
https://dl.doubtnut.com/l/_yBTWR6mM1G9C


A. mass of particles

B. symmetry of the body

C. position of the particles

D. nature of particles.

Watch Video Solution

15. A bullet is �red from the gun. The gun recoils, the kinetic energy of the

recoil shall be-

A. K

B. more than K

C. less than K

D. 

Answer: C

Watch Video Solution

√K

https://dl.doubtnut.com/l/_yBTWR6mM1G9C
https://dl.doubtnut.com/l/_3Bjeb7BFGNCg


Watch Video Solution

16. An explosion blows a rock into three parts. Two parts go o� at right

angles to each other. These two are, 1kg �rst part moving with a velocity

of 12  and 2kg second part moving with a velocity of 8 . If the

third part �ies o� with a velocity of 4  , its mass would be

A. 3 kg

B. 5 kg

C. 7 kg

D. 17 kg

Answer: B

Watch Video Solution

ms− 1 ms1

ms− 1

17. The linear momentum is conserved in

A. elastic collisions

https://dl.doubtnut.com/l/_3Bjeb7BFGNCg
https://dl.doubtnut.com/l/_z0vengarViyv
https://dl.doubtnut.com/l/_PxyFQePuJOLm


B. inelastic collisions

C. Both a and B

D. Neither a nor b

Answer: C

Watch Video Solution

18. Three charges  are placed at the verticles of a

right angled triangle (isoceles triangle) as shown. The net electrostatic

+q, − q, and + 2q

https://dl.doubtnut.com/l/_PxyFQePuJOLm
https://dl.doubtnut.com/l/_0cildNVUabxX


energy of the con�guration is : 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(aî − bĵ)
1

3

(aî − bĵ)
2

3

(aî + bĵ)
2

3

(aî + bĵ)
1

3

https://dl.doubtnut.com/l/_0cildNVUabxX


Watch Video Solution

19. A ball of mass 'm' moving with a horizontal velocity 'v' strikes the bob

of mass 'm' of a pendulum at rest. During this collision, the ball sticks with

the bob of the pendulum. The height to which the combined mass raises

is (g = acceleration due to gravity).

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v2

4g

v2

8g

v2

g

v2

2g

20. In an inelastic collision

A. momentum is not conserved

https://dl.doubtnut.com/l/_0cildNVUabxX
https://dl.doubtnut.com/l/_Kb4Sd0s8DJJH
https://dl.doubtnut.com/l/_LZZf86GkHCvo


B. momentum is conserved but kinetic energy is not conserved

C. both momentum and kinetic energy are conserved.

D. neither momentum nor kinetic energy is conserved

Answer: B

Watch Video Solution

21. A body of mass  moving with uniform velocity of 40 m/s collides

with another mass  at rest and then the two together begin to moe

wit h uniform velocity of 30 m/s. the ratio of their masses  is

A. 

B. 

C. 

D. 

Answer: B

m1

m2

m1

m2

1: 3

3: 1

1: 1.33

1: 0.75

https://dl.doubtnut.com/l/_LZZf86GkHCvo
https://dl.doubtnut.com/l/_FxTK92Crz8uO


Watch Video Solution

22. Two spheres A and B of masses  and  respectively collide. A is at

rest initially and B is moving with velocity v along x-axis. After collision, B

has a velocity  in a direction perpendicular to the original direction. The

mass A moves after collision in the direction

A. same as that of B

B. opposite to that of B

C.  to the X-axis

D.  to the X-axis

Answer: C

Watch Video Solution

m1 m2

v

2

θ = tan−( )
1

2

θ = tan−( − )
1

2

23. Two perons of masses  kg and  kg respectively, are at the opposite

ends of a boat. The length of the boat is  m and weight  kg. The  kg

55 65

3 100 55

https://dl.doubtnut.com/l/_FxTK92Crz8uO
https://dl.doubtnut.com/l/_hW7pQpPJOoam
https://dl.doubtnut.com/l/_SX1BmiBhhj8i


man walks upto the  kg man and with him. If the boat is in still water

the centre of mass of the system shifts by

A. 3.0 m

B. 2.3 m

C. zero

D. 0.75 m

Answer: C

Watch Video Solution

65

24. A ball moving with a speed of  strikes an identical stationary

ball such that after the collision the direction of each ball makes an angle

of  with the original line of motion. The speeds of two balls after the

collision is

A. 

B. 

9ms− 1

30∘

5.2ms− 1

0.52ms− 1

https://dl.doubtnut.com/l/_SX1BmiBhhj8i
https://dl.doubtnut.com/l/_oqtOUahFqEwh


C. 

D. 

Answer: A

Watch Video Solution

52ms− 1

26ms− 1

25. A body of mass  kg is projected with muzzle velocity 

from a tank of mass 100 kg. What is the recoil velocity of the tank

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

0.25 100ms− 1

5ms− 1

25ms− 1

0.5ms− 1

0.25ms− 1

https://dl.doubtnut.com/l/_oqtOUahFqEwh
https://dl.doubtnut.com/l/_HZBK8P7Oks2q
https://dl.doubtnut.com/l/_c7DSSzLdD6AL


26. A particle of mass  moving at  collides perfectly

elastically with a particle of mass  moving at 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m1 = 4kg 6 îms− 1

m2 = 2 3 îms− 1

J
200

3

J
500

3

J
400
3

J
800

3

27. A mass of 10 g moving horizontally with a velocity of  strikes

a pendulum bob of mass 10g. Length of string is 50 cm. The two masses

stick together. The maximum height reached by the stystm now is (Take,

100cm− 1

https://dl.doubtnut.com/l/_c7DSSzLdD6AL
https://dl.doubtnut.com/l/_MEmyt76vlHuR


  

A. Zero

B. 1.25 cm

C. 2.5 cm

D. 5cm

Answer: B

Watch Video Solution

g = 10ms− 2

https://dl.doubtnut.com/l/_MEmyt76vlHuR


Only one option is correct for JEE Mains

1. The centre of mass of the shaped portion of the disc is (The mass is

uniformly distributed in the shaded portion) 

A.  to the left of A

B.  to the left A

C.  to the right of A

D.  to the right of A

R

6

R

12

R

6

R

12

https://dl.doubtnut.com/l/_uQzYa5BeZLuZ


Watch Video Solution

2. Two particles having mass ratio  are interconnected by a light

inextensible string that passes over a smooth pulley . If the system is

released , then the acceleration of the centre of mass of the system is

A.  g

B. g

C. g

D. g

Watch Video Solution

n : 1

(n − 1)
2

( )
2

n + 1

n − 1

( )
2

n − 1

n + 1

( )
n + 1

n − 1

3. A ball of mass 50 gm is dropped from a height h=10m. It rebounds

losing 75 percent of its kinetic energy. If it remains in contanct with the

ground for  sec. the impulse of the impact force is (take 

)

Δt = 0.01

g = 10m/s2

https://dl.doubtnut.com/l/_uQzYa5BeZLuZ
https://dl.doubtnut.com/l/_cEhzUxs263g0
https://dl.doubtnut.com/l/_czfgqVbX3qVA


A. 

B.  N-s

C. 1300 N-s

D. 105 N-s

Watch Video Solution

1. 3N − s

1.06

4. In an arrangement shown , bob A on the left is pulled aside . It is then

released and allowed to collide with other bob B which is at rest . A

perfectly inelastic collision occurs and the system rises to a height h/4 .

https://dl.doubtnut.com/l/_czfgqVbX3qVA
https://dl.doubtnut.com/l/_TBIdiuAOwUWi


The ratio of the masses of the bobs is 

A. 1

B. 2

C. 3

D. 4

Watch Video Solution

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


5. There are hundred indentical blocks equally spaced on a frictionless

track as shown in the �gure . Initially , all the blocks are separate . Each

collision is perfectly inelastic . The �nal velocity will be 

A. 

B. 

C. zero

D. NONE

Watch Video Solution

V

99

V

100

6. A stationary body explodes into two fragments of masses  and . If

momentum of one fragment is , the energy of explosion is

A. 

m1 m2

p

p2

2(m1 + m2)

https://dl.doubtnut.com/l/_zt6RPUwnFP3R
https://dl.doubtnut.com/l/_VxNwGEwKewtI


B. 

C. 

D. 

Watch Video Solution

p2

2√m1 + m2

p2(m1 + m2)

2m1m2

p2(m1 + m2)

m1m2

7. A ball collides with an inclined plane of inclination  after falling

through a distance h. if it moves horizontal just after the impact, the

coe�cient of restitution is

A. 

B. 

C. 

D. 

Watch Video Solution

θ

tan2 θ

cot2 θ

tanθ

cotθ

https://dl.doubtnut.com/l/_VxNwGEwKewtI
https://dl.doubtnut.com/l/_myYFzcQnDosY


8. Three blocks are initially placed as shown in the �gure. Block  has

mass  and initial velocity  to the right. Block  with mass  and block

 with mass  are both initially at rest. Neglect friction. All collisions

are elastic. The �nal velocity of blocks  is 

A.  v to the left

B.  v to the left

C. v to the left

D.  v to the right

Watch Video Solution

A

m v B m

C 4m

A

0.6

0.4

0.4

https://dl.doubtnut.com/l/_0GuP7ZL7qeWZ


9. A force exerts an impulse Ion a particle changing its speed from initial

velocity  to �nal velocity . The applied force and the initial velocity are

oppositely oriented along the same line. The work done by the force is

A.  l u

B.  l u

C. l u

D. 2 l u

Watch Video Solution

u 2u

3

2

1

2

10. A ball is projected from ground with a velocity  at an angle  to the

vertical. On its path it makes an elastic collison with a vertical wall and

returns to ground. The total time of �ight of the ball is

A. 

B. 

V θ

2vsinθ

g

2vcosθ

g

https://dl.doubtnut.com/l/_DgMVhYWiEmTz
https://dl.doubtnut.com/l/_7rns2yq1kMuS


C. 

D. 

Watch Video Solution

vsin2θ

g

vcosθ

g

11. An open water tight railway wagon of mass  moves at an

initial velocity  without friction on a railway track. Rain drops fall

vertically downwards into the wagon. The velocity of the wagon after it

has collected  of water will be :-

A. 0.5 m/s

B.  m/s

C. 1 m/s

D.  m/s

Watch Video Solution

5 × 103kg

1.2m/s

103kg

0.6

0.8

https://dl.doubtnut.com/l/_7rns2yq1kMuS
https://dl.doubtnut.com/l/_LlQga1sUatyT


12. A rocket of mass 4000 kg is set for vertical �ring. How much gas must

be ejected per second so that the rocket may have initial upwards

acceleration of magnitude  ? [Exhaust speed of fuel

]

A. 

B. 

C. 

D. 

Watch Video Solution

19.6m/s2 = 980m/s

240kgs− 1

60kgs− 1

120kgs− 1

20kgs− 1

13. A 2kg toy car can move along an x axis. Graph shows force  , acting

on the car which being at rest at time  . The velocity of the particle

Fx

t = 0

https://dl.doubtnut.com/l/_mI1JX9dtxSuQ
https://dl.doubtnut.com/l/_HfJKhg8vaScv


at  is:  

A. 2 m/s

B. 5 m/s

C. 6.5 m/s

D. 4.5 m/s

Watch Video Solution

t = 10s

14. The displacement of a particle of mass 2kg moving in a straight line

varies with times as . Impulse of the force acting on thex = (2t3 + 2)m

https://dl.doubtnut.com/l/_HfJKhg8vaScv
https://dl.doubtnut.com/l/_jY103rkDqbC7


particle over a time interval between t = 0 and t = 1 s is

A. 10 N-s

B. 12 N-s

C. 8 N-s

D. 6 N-s

Watch Video Solution

15. Ball 1 collides directly with another identical ball 2 at rest. Velocity of

second ball becomes two times that of 1 after collison. Find the

coe�cient of restitution between the two balls?

Watch Video Solution

16. A particle of mass 1 kg is projected at an angle of  with horizontal

with velocity v = 40 m/s . The change in linear momentum of the particle

30∘

https://dl.doubtnut.com/l/_jY103rkDqbC7
https://dl.doubtnut.com/l/_ZmGNnA4a8ysU
https://dl.doubtnut.com/l/_E5ou1DfYQy0e


after time t = 1 s will be (g = 10 )

A. 7.5 kg- m/s

B. 15 kg - m/s

C. 10 kg-m/s

D. 20 kg-m/s

Watch Video Solution

m/s2

17. Two blocks of masses  and  respectivley are placed on a smooth

horizontal surface. They are connected by a light spring of force constant

. Initially the spring is unstretched. The indicated velocities

3kg 6kg

k = 200N /m

https://dl.doubtnut.com/l/_E5ou1DfYQy0e
https://dl.doubtnut.com/l/_jnAeYfOJU8Jp


are imparted to the blocks. Find the maximum extension of the spring. 

A. 30 cm

B. 25 cm

C. 20 cm

D. 15 cm

Watch Video Solution

18. The centre of mass of a non uniform rod of length L, whose mass per

unit length varies as  where k is a constant and x is the

distance of any point from one end is (from the same end)

ρ =
k. x2

L

https://dl.doubtnut.com/l/_jnAeYfOJU8Jp
https://dl.doubtnut.com/l/_WXalfeivdsal


A. 

B. 

C. 

D. 

Watch Video Solution

3L
4

L

8

K

L

3K
L

19. A particle of mass  is made to move with uniform speed  along the

perimeter of a regular polygon of  sides. What is the magnitude of

impulse applied by the particle at each corner of the polygon?

A. 2 mv sin 

B. mv sin 

C. m v cos 

D. 2 mv cos 

m u

n

π

2n

π

2n

π

2n

π

2n

https://dl.doubtnut.com/l/_WXalfeivdsal
https://dl.doubtnut.com/l/_ndThMGFDgdMT


Watch Video Solution

20. From a circular disc of radius R, a square is cut out with a radius as its

diagonal. The center of mass of remaining portion is at a distance from

the center)

A. 

B. 

C. 

D. 

Watch Video Solution

R

π − 2

R

π

R

2(2π − 1)

R

2

21. A Force F =  N acts on a particle of mass 1 kg for 2 s . If

initial velocity of particle is u =  m/s . Speed of particle at the

end of 2 s will be

(2 î + ĵ + 3k̂)

(2 î + ĵ)

https://dl.doubtnut.com/l/_ndThMGFDgdMT
https://dl.doubtnut.com/l/_bCuenIRH4IAm
https://dl.doubtnut.com/l/_5XpVp2g4iTE3


A. 12 m/s

B. 6 m/s

C. 9 m/s

D. 4 m/s

Watch Video Solution

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

 newton. The force reduces to zero just when the

bullet leaves barrel Find the impulse imparted to the bullet .

A. 8 N-s

B.  N-s

C.  N-s

D.  N-s

F = 600 − 2 × 105t

0.9

1.8

2.4

https://dl.doubtnut.com/l/_5XpVp2g4iTE3
https://dl.doubtnut.com/l/_SMvGfX0s7Bca


Watch Video Solution

23. A uniform rod of length l is kept vertically on a rough horizontal

surface at x = 0 . It is rotated slightly and released . When the rod �nally

falls on the horizontal surface , the lower end will remain at 

A. x = l/2

B. x  l/2

C. x  l/2

D. x = 0

Watch Video Solution

>

<

https://dl.doubtnut.com/l/_SMvGfX0s7Bca
https://dl.doubtnut.com/l/_R8RmZmDa9Ry6


24. An object comprises of a uniform ring of radius  and its uniform

chord  (not necessarily made of the same material) as shown. Which

of the following can not be the centre of mass of object 

A. (R/3, R/3)

B. 

C. (R/4 , R/4)

R

AB

(R/√2, R/√2)

https://dl.doubtnut.com/l/_R8RmZmDa9Ry6
https://dl.doubtnut.com/l/_ii2zmzfcxXfx


D. None of these

Watch Video Solution

25. A projectile of mass 3m explodes at highest point of its path. It breaks

into three equalparts. One part retraces its path, the second one comes

to rest. The range of the projectile was 100 m if no explosion would have

taken place. The distance of the third part from the point of projection

when it �nally lands on the ground is -

A. 100 m

B. 50 m

C. 250 m

D. 300 m

Watch Video Solution

https://dl.doubtnut.com/l/_ii2zmzfcxXfx
https://dl.doubtnut.com/l/_HdlkerIOHZVz
https://dl.doubtnut.com/l/_awDeD9rp3Pw9


26. Choose the correct option: 

A metre rule, weighing 100 g rests on a table with a part projecting over

the edge. Find the length of the part projecting out if a 5 g body hung at

the end just tills the rule.

A. (a) 37.5 cm

B. (b) 26.8 cm

C. (c) 40.2 cm

D. (d) 47.6 cm

Watch Video Solution

27. Four paticle of masses  are

placed at four corners of a square. What should be the value of  so

that the centres of mass of all the four particle are exactly at the centre

m1 = 2m, m2 = 4m, m3 = m and m4

m4

https://dl.doubtnut.com/l/_awDeD9rp3Pw9
https://dl.doubtnut.com/l/_MDFTOYEcwnBm


of the square ? 

A. 2m

B. 8 m

C. 6 m

D. None of these

Watch Video Solution

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


28. Mass is non - uniformly distributed on the circumference of a ring of

radius a and centre at origin . Let b be the distance of centre of mass of

the ring from origin. Then ,

A. b = a

B. 

C. 

D. 

Watch Video Solution

0 ≤ b ≤ a

b < a

b > a

29. A man of mass 80 kg is riding on a small cart of mass 40 kg which is

rolling along a level �oor at a speed 2 m/s . He is running on the cart , so

that his velocity relative to the cart is 3 m/s in the direction opposite to

the motion of cart . What is the speed of the centre of the mass of the

system ?

https://dl.doubtnut.com/l/_K80gYT0EDtDg
https://dl.doubtnut.com/l/_qCTbaPgzjLBS


A. 1.5 m/s

B. 1 m/s

C. 3 m/s

D. Zero

Watch Video Solution

30. Two smooth objects with a coe�cient of restitution e , collides

directly and bounce as shown . 

Newton ' law of restitution gives 

A. 

B. 

C. 

e × 4u = v2 + v1

e × 2u = v1 − v2

e × 2u = v2 − v1

https://dl.doubtnut.com/l/_qCTbaPgzjLBS
https://dl.doubtnut.com/l/_WLXT0sAAmJHT


D. It cannot be applied as the masses are not known

Watch Video Solution

31. Two billiard balls of same size and mass are in contact on a billiard

table. A third ball of same mass and size strikes them symmetrically and

remains at rest after the impact. Find the coe�cient of restitution

between the balls?

A. 

B. 

C. 

D. 

Watch Video Solution

1

2

1

3

2

3

3

4

https://dl.doubtnut.com/l/_WLXT0sAAmJHT
https://dl.doubtnut.com/l/_AGYJTBl6Ye5B


32. After perfectly inelastic collision between two identical balls moving

with same speed in di�erent directions, the speed of the combined mass

becomes half the initial speed. Find the angle between the two before

collision.

A. 

B. 

C. 

D. 

Watch Video Solution

60∘

45∘

120∘

30∘

33. A ball strickes a horizontal �oor at an angle  with the normal

to �oor. The coe�cient of restitution between the ball and the �oor is

. The fraction of its kinetic energy lost in the collision is.

A. 

θ = 45∘

e = 1/2

5

8

https://dl.doubtnut.com/l/_4x1o9JLXh6Sa
https://dl.doubtnut.com/l/_aRwFUIBL6NLI


B. 

C. 

D. 

Watch Video Solution

3

8

3

4

1

4

34. A gardener waters the plants by a pipe of diameter 1 cm . The water

comes out at the rate of 20 cc/s . The reactionary force exerted on the

hand of the gardener is

A.  N

B.  N

C.  N

D. Zero

Watch Video Solution

2.54 × 10− 5

1.62 × 10− 3

5.1 × 10− 3

https://dl.doubtnut.com/l/_aRwFUIBL6NLI
https://dl.doubtnut.com/l/_VM43GCNxljN6


35. A bead can slide on a smooth straight wire and a particle of mass 

attached to the bead by a light string of length . The particle is held in

contact with the wire and with the string taut and is then let fall. If the

bead has mass  then when the string makes an angle  with the wire,

the bead will have slipped a distance. 

A. 

B. 

C. 

D. 

Watch Video Solution

m

L

2m θ

L(1 − cosθ)

(1 − cosθ)
L

2

(1 − cosθ)
L

3

(1 − cosθ)
L

6

https://dl.doubtnut.com/l/_0SmP6QhJojaV


36. A man of mass m moves with a constant speed on a plank of mass M

and length l kept initially at rest on a frictionless horizontal surface, from

one end to the other in time t. The speed of the plank relative to grounud

while man is moving, is

A. 

B. 

C. 

D. None of these

Watch Video Solution

( )
L

t

M

m

( )
L

t

m

M + m

( )
L

t

M

M − m

37. Two particles of equal mass 'm' are projected from the ground with

speed  and  at angles  and  at the same times as shown in �gure.v1 v2 θ1 θ2

https://dl.doubtnut.com/l/_MJ84ySIbtsB3
https://dl.doubtnut.com/l/_hWgycVDlJs1j


The centre of mass of the two particles. 

A. will move in a parabolic path for any values of  and 

B. can move in a vertical line

C. can move in horizontal line

D. will move in a straight line for any value of  and 

Watch Video Solution

v1, v2, θ1 θ2

v1, v2, θ1 θ2

38. Two blocks of masses 2 kg and 1 kg respectively are tied to the ends of

a string which passes over a light frictionless pulley . The masses are held

at rest at the same horizontal level and then released . The distance

https://dl.doubtnut.com/l/_hWgycVDlJs1j
https://dl.doubtnut.com/l/_0vzMevcnmvwk


traversed by centre of mass in 2 s is ( g = 10 ) 

A. 1.42 m

B. 2.22 m

C. 3.12 m

D. 3.33 m

m/s2

https://dl.doubtnut.com/l/_0vzMevcnmvwk


Watch Video Solution

39. A boy of mass  is standing over a platform of mass  placed

over a smooth horizontal surface. He throws a stone of mass  with

velocity  at an angle of  with respect to the ground. Find

the displacement of the platform (with boy) on the horizontal surface

when the stone lands on the ground. Take .

A. 25 cm

B. 5 cm

C. 10 cm

D. 50 cm

Watch Video Solution

60kg 40kg

1kg

v = 10m/s 45∘

g = 10m/s2

40. A particle of mass  moving with a speed  hits elastically another

staionary particle of mass  on a smooth horizontal circular tube of

m v

2m

https://dl.doubtnut.com/l/_0vzMevcnmvwk
https://dl.doubtnut.com/l/_kHxqtWh9sklj
https://dl.doubtnut.com/l/_1v4TqoGGIvsr


radius . Find the time when the next collision will take place?

A. 

B. 

C. 

D. 

Watch Video Solution

r

2πr

v

4πr
v

3πr

2v

πr

v

41. A particle of mass 100 g moving at an initial speed u collides with

another particle of same mass kept initially at rest. If the total kinetic

energy becomes 0.2 J after the collision what could be minimum and the

maximum value of u.

A. minimum value of v is 2 m/s

B. maximum value of v is 4 m/s

C. minimum value of v is 3 m/s

https://dl.doubtnut.com/l/_1v4TqoGGIvsr
https://dl.doubtnut.com/l/_XGMzzFlWLTKI


D. maximum value of v is 6 m/s

Watch Video Solution

42. A sphere is moving with velocity vector  immediately before it

hits a vertical wall. The wall is parallel to  and the coe�cient of

restitution of the sphere and the wall is . Find the velocity of the

sphere after it hits the wall?

A.  B.  C.  D.

A. 

B. 

C. 

D. 

Watch Video Solution

2 î + 2ĵ

ĵ

e =
1

2

î − ĵ − î + 2ĵ − î − ĵ 2 î − ĵ

î − ĵ

− î + 2ĵ

− î − ĵ

2 î − ĵ

https://dl.doubtnut.com/l/_XGMzzFlWLTKI
https://dl.doubtnut.com/l/_XbrDLBAh9UOh
https://dl.doubtnut.com/l/_kXx2XkHxtXd8


43. In one dimensional elastic collision of equal masses, the velocities are

interchanged. Can velocities in one dimensional collision be interchanged

if the masses are not equal?

Watch Video Solution

44. In�nite number of bricks are placed one over the other as shown in

the �gure. Each succeeding brick having half the length and breadth of its

preceding brick and the mass of each succeeding bricks being  of

the preceding one. Taking  as the origin, the  coordinate of centre of

mass of the system of bricks is at 

A. 

B. 

C. 

(1/4)th

'O' x

−
a

7

3a

7

−
3a

7

https://dl.doubtnut.com/l/_kXx2XkHxtXd8
https://dl.doubtnut.com/l/_uYbMqwdbsnlf


D. 

Watch Video Solution

−
2a

7

45. A ball of mass m moving vertically down , collides with inclined surface

of the wedge . After the collision , wedge starts moving in horizontal

direction with velocity  . If all the surfaces are smooth then impulse

applied by wedge on the ball during collision is given by 

A. 

B. 

v0

Mv0sinθ

Mv0cosθ

https://dl.doubtnut.com/l/_uYbMqwdbsnlf
https://dl.doubtnut.com/l/_Tb5yBd82N56v


C. 

D. 

Watch Video Solution

Mv0

sinθ

Mv0

cosθ

46. Block  is hanging from a vertical spring and is at rest. Block  strikes

the block  with velocity  and sticks to it. Then the value of  for which

the spring just attains natural length is 

A B

A v v

https://dl.doubtnut.com/l/_Tb5yBd82N56v
https://dl.doubtnut.com/l/_utUSbbFA6HFt


A. 

B. 

C. 

D. 

Watch Video Solution

√
5mg2

k

√
6mg2

k

√
4mg2

k

√
8mg2

k

https://dl.doubtnut.com/l/_utUSbbFA6HFt


47. Choose the correct option: 

Three blocks of identical masses are placed on a frictionless table as

shown . The centre block is at rest , whereas the other two blocks are

moving directly towards the stationary block with identical speed v . The

centre block is initially closer to the left block than the right one . All

collisions are elastic . After long time , which of the following is true . 

A. (a) The centre block is moving towards left

B. (b) The centre block is at rest somewhere to the left of its initial

position .

C. (c) The centre block is at rest at its initial position

D. (d) The centre block is at rest somewhere to the right of its initial

position .

https://dl.doubtnut.com/l/_utUSbbFA6HFt
https://dl.doubtnut.com/l/_FbiwvgPfYiZa


Watch Video Solution

48. A stream of water droplets, each of mass m = 0.001kg are �red

horizontally at a velocity of  towards a vertical steel plate where

they collide. The droplets one spaced equidistant with a spacing of 

What is approximate average force exerted on the plate by the water

droplets. (Assuming that they do not rebound after collision.)

A. 10 N

B. 100 N

C. 1 N

D. 

Watch Video Solution

10m/s

1cm.

0.1N

49. Seven particles are placed at the seven corners of a cube of side 'a'

(except at origin ) . The mass of each particle is 'm' . The centre of mass of

https://dl.doubtnut.com/l/_FbiwvgPfYiZa
https://dl.doubtnut.com/l/_JIxHmGS8phNZ
https://dl.doubtnut.com/l/_Dnd6Emki5GFW


Only one option is correct for JEE Advanced

the system is 

A. 

B. 

C. 

D. 

Watch Video Solution

î + ĵ + k̂
a

√3

a

√3

a

√3

î + ĵ + k̂
a

3

a

5

a

3

î + ĵ + k̂
4a

7

4a

7

4a

7

î + ĵ + k̂
5a

7

5a

7

5a

7

https://dl.doubtnut.com/l/_Dnd6Emki5GFW


1. As shown in the �gure a body of mass m moving vertically with speed 3

m/s hits a smooth �xed inclined plane and rebounds with a velocity  in

the horizontal direction . If angle of plane with horizontal is  , the

velocity  will be  

A. 3 m/s

B.  m/s

C. 

D. 2 m/s

Watch Video Solution

vf

30∘

vf

√3

1/√3m/s

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


2. A hemisphere of radius R and mass 4 m 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 . The angular velocity of the particle relative to centre of

hemisphere at an angular displacement  when velocity of hemisphere

has become v is

A. 

B. 

C. 

D. 

Watch Video Solution

θ

5v

Rcosθ

2v

Rcosθ

3v

Rsinθ

5v

Rsinθ

3. Two blocks A and B of mass m and  respectively are connected by a

light spring of force constant k. They are placed on a smooth horizontal

surface. Spring is stretched by a length x and then released. Find the

2m

https://dl.doubtnut.com/l/_3Dg5BSaLmcD4
https://dl.doubtnut.com/l/_5Y0PBy3CiD3c


relative velocity of the blocks when the spring comes to its natural length

A. x

B. x

C. 

D. 

Watch Video Solution

(√ )
3k
2m

(√ )
2k

3m

√
2kx
m

√
3km
2x

4. A ball of mass m approaches a heavy wall of mass M with speed 4 m/s

along the normal to the wall. The speed of wall before collision is 1m/s

towards the ball. The ball collides elastically with the wall. What can you

say about the speed of the ball after collision? Will it be slightly less than

or slightly higher than 6 m/s ?

https://dl.doubtnut.com/l/_5Y0PBy3CiD3c
https://dl.doubtnut.com/l/_ZLhRA9jH6yaB


A. 5 m/s away from the wall

B. 9 m/s away from the wall

C. 3 m/s away from the wall

D. 6 m/s away from the wall

Watch Video Solution

5. A tennis ball bounces down a �ight of stairs, striking each step in turn

and rebounding to half to height of the step. The coe�cient of

restitution is

A. 

B. 

C. 

D. 1

1

2

1

√2

1

4

https://dl.doubtnut.com/l/_ZLhRA9jH6yaB
https://dl.doubtnut.com/l/_p9kJdNZRJ4tx


Watch Video Solution

6. A particle of mass  moves with speed v and collides head on with a

stationary particles of mass  . The �rst particle continues to move in

the same direction 

If  is (e = coe�cient of restitution )

A. 

B. 

C. 

D. 

Watch Video Solution

m1

m2

m1

m2

= e

> e

< e

> e2

7. A gun �res a bullet. The barrel of the gun is inclined at an angle of 

with horizontal. When the bullet leaves the barrel it will be travelling at

45∘

https://dl.doubtnut.com/l/_p9kJdNZRJ4tx
https://dl.doubtnut.com/l/_APAiRmOK3NWt
https://dl.doubtnut.com/l/_aG9MdKtGPsNH


an angle greater than  with the horizontal. Is this statement true or

false?

A. 

B. less than 

C. more than 

D. zero

Watch Video Solution

45∘

45∘

45∘

45∘

8. A small block of superdense material has a mass  , where M is the

mass of earth . It is released from rest from a height h ( h  radius

of earth) from the surface of earth . The speed of the block at a height 

is

A. 

B. 

M

3

< <

h

2

√gh

√(3gh)

2

https://dl.doubtnut.com/l/_aG9MdKtGPsNH
https://dl.doubtnut.com/l/_mF0uZxQ1QdIr


C. 

D. 

Watch Video Solution

√
2gh

3

√2gh

9. A block of mass  is pushed towards a 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 

Watch Video Solution

m nm

h u

u

https://dl.doubtnut.com/l/_mF0uZxQ1QdIr
https://dl.doubtnut.com/l/_f3hUwyd4VUoS
https://dl.doubtnut.com/l/_S3YFQmh36Jdo


10. A block of mass m slides down on inclined wedge of same mass m as

shown in �gure . Friction is absent everywhere . Acceleration of centre of

mass of the block and wedge is 

A. zero

B. 

C. 

D. 

Watch Video Solution

g sin2 θ

(1 + sin2 θ)

g cos2 θ

(1 + sin2
θ)

gsinθ

(1 + cosθ)

https://dl.doubtnut.com/l/_S3YFQmh36Jdo


11. A block A slides over an another block B which is placed over a smooth

inclined plane as shown in �gure . The coe�cient of friction between the

two blocks A and B is  . Mass of block B is two times the mass of block A .

The acceleration of the centre of mass of two blocks is 

A. g sin 

B. 

C. 

D. 

Watch Video Solution

μ

θ

gsinθ − μgcosθ

3

gsinθ

3

2gsinθ − μgcosθ

3

https://dl.doubtnut.com/l/_IabJOwySuv7E


12. The momentum of a particle is  . Where , A and B are

constant perpendicular vectors . The force acting on the particle when its

acceleration is at  with its velocity is  

(a)  (b)2B (c)zero (d)2A

A. 

B. 2B

C. zero

D. 2A

Watch Video Solution

P = A + Bt2

45∘

2√ B
A

B

2√ B
A

B

13. Velocity of centre of mass of two particles is v and the sum of masses

of two particles is m . Kinetic energy of the system 

https://dl.doubtnut.com/l/_IabJOwySuv7E
https://dl.doubtnut.com/l/_m02INHoyCkhD
https://dl.doubtnut.com/l/_EHlKZPp0G0wA


(A)will be equal to  (B)will always be less than  (C)will be

greater than or equal to  (D)will always be greater than 

A. will be equal to 

B. will always be less than 

C. will be greater than or equal to 

D. will always be greater than 

Watch Video Solution

mv21

2
mv21

2

mv21

2
mv21

2

mv21

2

mv21

2

mv21

2

mv21

2

14. Two blocks A and B of equal masses are attached to a string passing

over a smooth pulley �xed to a wedge as shown in �gure. Find the

magnitude of acceleration of centre of mass of the two blocks when they

https://dl.doubtnut.com/l/_EHlKZPp0G0wA
https://dl.doubtnut.com/l/_Mi0ZEXMlQgjN


are released from rest. Neglect friction. 

A. 

B. 

C. 

D. 

Watch Video Solution

( g)
√3 − 1

4√2

(√3 − 1)g

g

2

( g)
√3 − 1

√2

15. A rope thrown over a pulley has a ladder with a man of mass  on one

of its ends and a counter balancing mass  on its other end. The man

m

M

https://dl.doubtnut.com/l/_Mi0ZEXMlQgjN
https://dl.doubtnut.com/l/_SvDUa96ITc83


climbs with a velocity  relative to ladder. Ignoring the masses of the

pulley and the rope as well as the friction on the pulley axis, the velocity

of the centre of mass of this system is:

A. 

B. 

C. 

D. 

Watch Video Solution

vr

vr
m

M

vr
m

2M

vr
M

m

vr
2M
m

16. Two particles of equal mass have velocities  and 

. First particle has an acceleration 

 while the acceleration of the other particle is

zero. The centre of mass of the two particles moves in a path of.

A. circle

B. parabola

→
v 1 = 2 î = m/s− 1

→
v 2 = 2ĵm/s− 1

→
a 1 = (3 î + 3ĵ)ms− 2

https://dl.doubtnut.com/l/_SvDUa96ITc83
https://dl.doubtnut.com/l/_QWKSOhocTeVh


C. staright line

D. ellipse

Watch Video Solution

17. A particle of mass  is projected at an angle of  with horizontal

with a velocity of . After  explosion takes place and the

particle is broken into two equal pieces. As a result of explosion one part

comes to rest. Find the maximum height attained by the other part. Take

.

A. 50 m

B. 25 m

C. 40 m

D. 35 m

Watch Video Solution

2m 45∘

20√2m/s 1s

g = 10m/s2

https://dl.doubtnut.com/l/_QWKSOhocTeVh
https://dl.doubtnut.com/l/_8s61dJtEe9Pc


18. Choose the correct option: 

A system of two blocks A and B and a wedge C are released from rest as

shown in �gure . Masses of the blocks and the wedge are m , 2m and 2m

respectively . The displacement of wedge C when block B slides down the

plane a distance 10 cm is ( neglect friction ) 

A. (a)  cm

B. (b)  cm

C. (c) 4 cm

5√2

3√2

https://dl.doubtnut.com/l/_8s61dJtEe9Pc
https://dl.doubtnut.com/l/_HsKML9WvNyUj


D. (d)  cm

Watch Video Solution

5

√2

19. A small sphere of radius R is held against the inner surface of larger

sphere of radius  (as shown in �gure). The masses of large and small

spheres are  and M respectivley. 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

large spheres, when the smaller sphere reaches the other extreme

position. 

6R

4M

https://dl.doubtnut.com/l/_HsKML9WvNyUj
https://dl.doubtnut.com/l/_ovQZOaUanNyB


A. R

B. 2R

C. 3R

D. 4R

Watch Video Solution

20. A block of mass m slides over a smooth wedge of mass M which is

placed over a rough horizontal surface . The centre of mass of the system

will move towards left 

https://dl.doubtnut.com/l/_ovQZOaUanNyB
https://dl.doubtnut.com/l/_0kPclXwzhgpt


  

Here  = coe�cient of friction between the wedge and the ground .

A. if mg cos 

B. if mg 

C. if mg cos  sin 

D. None of the above

Watch Video Solution

μ

θsinθ > μ(M + m)g

sinθ > μMg

θ θ > μMg

https://dl.doubtnut.com/l/_0kPclXwzhgpt


21. Two particles  and  of equal mass  are attached by a string of

length  and initially placed over a smooth horizontal table in the

positoin shown in �g. particle  is projected across the table with speed

 perpendicular to  as shown in the �gure. �nd the velocities of each

particle after the string becomes taut and the magnitude of the impulse

A B m

2l

B

u AB

https://dl.doubtnut.com/l/_WpQqi62Gb6Cn


tension. 

A. 

B. 

C. 

u√3

4

u√3

u√3

2

https://dl.doubtnut.com/l/_WpQqi62Gb6Cn


D. 

Watch Video Solution

u

2

22. A mass  rests on a horizontal table. It is attached to a light

inextensible string which passes over a smooth pulley and carries a mass

 at the other end. If the mass  is raised vertically through a distance 

and is then dropped, what is the speed with which the mass  begins to

m

m m h

2m

https://dl.doubtnut.com/l/_WpQqi62Gb6Cn
https://dl.doubtnut.com/l/_ch5pSRReOa86


rise? 

A. 

B. 

C. 

D. 

√2gh

√2gh

3

√gh

2

√gh

https://dl.doubtnut.com/l/_ch5pSRReOa86


Watch Video Solution

23. Two identical balls  and  are released from the position shown in

Fig. They collide elastically with each other on the horizontal portion. The

ratio of heights attained by  and  after collision is (neglect friction) 

A. 

B. 

C. 

D. 

A B

A B

1: 4

2: 1

4: 13

2: 5

https://dl.doubtnut.com/l/_ch5pSRReOa86
https://dl.doubtnut.com/l/_3uBx5woTuKtZ


Watch Video Solution

24. A small block of mass M moves with velocity 5 m/s towards an another

block of same mass M placed at a distance of 2 m on a rough horizontal

surface . Coe�cient of friction between the blocks and ground is  .

Collision between the two blocks is elastic , the separation between the

blocks , when both of them come to rest , is ( g = )

A. 3 m

B. 4 m

C. 2 m

D. 1.5 m

Watch Video Solution

0.25

10m/s2

25. A particle of mass m collides with a stationary particle and continues

to move at an angle of  with respect to the original direction . The45∘

https://dl.doubtnut.com/l/_3uBx5woTuKtZ
https://dl.doubtnut.com/l/_tG2bAzMwQIOG
https://dl.doubtnut.com/l/_MM3ImJZT1957


second particle also recoils at an angle of  to this direction . The mass

of the second particle is (collision is elastic )

A. m

B. 

C. 

D. 

Watch Video Solution

45∘

√2m

m

√2

m

2

26. A gun �res a shell and recoils horizontally . If the shell travels along

the barrel with speed v , the ratio of speed with which the gun recoils if (i)

the barrel is horizontal (ii) inclined at an angle of  with horizontal is

A. 1

B. 

C. 

30∘

2

√3

√3

2

https://dl.doubtnut.com/l/_MM3ImJZT1957
https://dl.doubtnut.com/l/_YYUmvoHvNeQA


D. 

Watch Video Solution

1

2

27. A body of mass  is placed on a smooth horizontal surface . The

mass of the body is decreasing exponentially with disintegration

constant ,  . Assuming that the mass is ejected backwards with a relative

velocity u . If initially the body was at rest , the speed of body at time t is

A. 

B. 

C. 

D. 

Watch Video Solution

m0

λ

ueλt

uλt

ue−λt

u(1 − e−λt)

https://dl.doubtnut.com/l/_YYUmvoHvNeQA
https://dl.doubtnut.com/l/_puAQR5GZ8l4c


28. A ballon has 2 g of air . A small hole is pierced into it . The air comes

out with relative velocity 4 m/s . If the balloon shrinks completely in  s ,

the average force acting on the balloon is

A. 

B.  N

C. 8 N

D. 3.2 N

Watch Video Solution

2.5

0.008N

0.0032

29. In a one-dimensional collision between two identical particles. A and B,

B is stationary and A has momentum  before impact. During impact, B

gives an impulse J to A. Find the coe�cient of restitution between A and

B?

A. 

p

− 1
2J
P

https://dl.doubtnut.com/l/_eG9anyCaVOpc
https://dl.doubtnut.com/l/_9Bp66VRPQLFP


B. 

C. 

D. 

Watch Video Solution

+ 1
2J
P

+ 1
J

P

− 1
J

P

30. Two particles one of mass m and the other of mass 2 m are projected

horizontally towards each other from the same level above the ground

with velocities 10 m/s and 5 m/s respectively . They collide in air and stick

to each other . The distance from A , where the combined mass �nally

https://dl.doubtnut.com/l/_9Bp66VRPQLFP
https://dl.doubtnut.com/l/_p4m4EyKmUXK6


land is 

A. 40 m

B. 20 m

C. 30 m

D. 45 m

Watch Video Solution

https://dl.doubtnut.com/l/_p4m4EyKmUXK6
https://dl.doubtnut.com/l/_ascJVtVz4SIZ


31. A ball A is falling vertically downwards with velocity  . It strikes

elastically with a wedge moving horizontally with velocity  as shown in

�gure . What must be the ratio  , so that the ball bounces back in

vertically upward direction relative to the wedge 

A. 

B. 

C. 2

D. 

Watch Video Solution

v1

v2

v1

v2

√3

1

√3

1
2

https://dl.doubtnut.com/l/_ascJVtVz4SIZ


32. A ball is projected from the point O with velocity 20  at an angle

of  with horizontal as shown in �gure. At highest point of its

trajectory it strikes a smooth plane of inclination  at point A. The

collision is perfectly inelastic. The maximum height from the ground

attained by the ball is   

A. m

B. 15 m

C.  m

D.  m

Watch Video Solution

m/s

60∘

30∘

(g = 10m/s2)

18.75

22.5

20.25

https://dl.doubtnut.com/l/_yqssXLEo4Zwr


33. A bullet of mass 'm' moving with velocity 'u' passes through a wooden

block of mass  as shown in �gure. The block is resting on a

smooth horizontal �oor. After passing through the block, velocity relative

to the block is 

.

A. 

B. 

C. 

D. 

Watch Video Solution

M = nm

(1 + n)v − u

n

nv − u

n + 1

nu−v

n + 1

(1 + n)v + u

2n + 1

https://dl.doubtnut.com/l/_O8EXnxlQhbjy


34. A ball of mass  collides with the ground at an angle. With the

vertical. If the collision lasts for time , the average force exerted by the

ground on the ball is : (e = coe�cient of restitution between the ball and

the ground) 

.

A. 

B. 

C. 

D. 

m

t

emu cosα

t

2(1 + e)mu cosα

t

(1 + e)mu cosα

t

emu

t

https://dl.doubtnut.com/l/_rzPRrZiDh5Dr


Watch Video Solution

35. A small ball falling vertically downward with constant velocity 2

strikes elastically an inclined plane moving with velocity 2  as shown

in �gure. The velocity of rebound of the ball with respect ground is 

(A)  (B)  (C)  (D)

A. 

B. 

C. 

D. 

m/s

m/s

4m/s 2√5m/s 2√2m/s 2m/s

4m/s

2√5m/s

2√2m/s

2m/s

https://dl.doubtnut.com/l/_rzPRrZiDh5Dr
https://dl.doubtnut.com/l/_C7EWqD9Bknyt


Watch Video Solution

36. Two blocks of mass m and 2m are kept on a smooth horizontal

surface. Theya are connected by an ideal spring of force constant k.

Initially the spring is unstretched. A constant force is applied to the

heavier block in the direction shown in �gure. Suppose at time t

displacement of smaller block is  then displacement of the heavier

block at this moment would be 

A. 

B. 

C. 

D. 

x1

x

2

+
Ft2

6m
x

3

x

3

−
Ft2

4m
x

2

https://dl.doubtnut.com/l/_C7EWqD9Bknyt
https://dl.doubtnut.com/l/_mUZATCb9HNox


Watch Video Solution

37. Blocks A and B shown in the �gure are having equal masses m. The

system is released from rest with the spring unstretched. The string

between A and ground is cut, when there is maximum extension in the

spring. The acceleration of centre of mass of the two blocks at this

https://dl.doubtnut.com/l/_mUZATCb9HNox
https://dl.doubtnut.com/l/_Ice08z08xPbg


instant is 

https://dl.doubtnut.com/l/_Ice08z08xPbg


A. g

B. 

C. 2g

D. zero

Watch Video Solution

g

2

38. Both the blocks as shown in �gure are given together a horizontal

velocity towards right. The acceleration of the centre of mass of the

system of block is .  

 

(A)zero (B)  (C)  (D)

(mA = 2mB = 2kg)

5/3m/s2 7/3m/s2 2m/s2

https://dl.doubtnut.com/l/_Ice08z08xPbg
https://dl.doubtnut.com/l/_GNXqzbCiGoB0


A. zero

B. 

C. 

D. 

Watch Video Solution

5/3m/s2

7/3m/s2

2m/s2

39. A particle of mass 3m is projected from the ground at some angle

with horizontal. Its horizontal range is R. At the highest point of its path

it breaks into two pieces of masses m and 2m respectively. The smallar

mass comes to rest. The larger mass �nally falls at a distance x from the

point of projection where x is equal to 

(A)  (B)  (C)  (D)

A. 

B. 

C. 

R
4
3

R
3

2
R

5

4
2.5R

R
4
3

R
3

2

R
5

4

https://dl.doubtnut.com/l/_GNXqzbCiGoB0
https://dl.doubtnut.com/l/_Hq84QMpDuTT9


D. 

Watch Video Solution

2.5R

40. A girl throws a ball with an initial velocity v at an angle . The ball

strikes a smooth vertical wall at a horizontal distance d from the girl and

after rebound returns to her hands. What is the coe�cient of restitution

between wall and ball ? 

A. 

B. 

C. 

D. 

Watch Video Solution

45∘

(v2 > dg)

v2 − gd

gd

v2 − gd

gd

v2

v2

gd

https://dl.doubtnut.com/l/_Hq84QMpDuTT9
https://dl.doubtnut.com/l/_V8GZUC6WNAs3


41. Choose the correct answer:

A ball collides at  with velocity  at  with vertical. There is a

�ag at  and a wall at . Collision of ball with ground is perfectly

inelastic  and that with wall is elastic . Given 

. Find the time after which ball will collide with the

�ag. 

A. (a) 4

B. (b) 5

C. (c) 6

D. (d) ball will not collide with the �ag

B 10m/s 30∘

A C

(e = 0) (e = 1)

AB = BC = 10m

https://dl.doubtnut.com/l/_5t94ZqTyfLlB


Watch Video Solution

42. Displacement-time graph of a particle moving in a straight line is as

shown in �gure. Mass of the particle is 2 kg. The total impulse imparted

to the particle in a time interval from t=0 to t=6 s in N-s will be 

A. 

B. 

C. 

D. 

30

15

−30

−15

https://dl.doubtnut.com/l/_5t94ZqTyfLlB
https://dl.doubtnut.com/l/_XtPlG1OMpGxn


Watch Video Solution

43. The lower end of a 4 m long uniform rod AB is pulled with constant

speed v=4 . The speed of centre of mass of the rod at  will

be 

A. 

B. 

C. 

D. 

m/s θ = 60∘

m/s
4

√3

2√3m/s

4m/s

4√3m/s

https://dl.doubtnut.com/l/_XtPlG1OMpGxn
https://dl.doubtnut.com/l/_fUzSEEqiIGUU


Watch Video Solution

44. A rigid rod leans against a vertical wall (y-axis) as shwon in �gure. The

other end of the rod is ion the horizontal �oor. Point A is pushed

downwards with constant velocity. Path of the centre of the rod is 

A. a parabola

B. an ellipse

C. a circle of radius  and centre at originl/2

https://dl.doubtnut.com/l/_fUzSEEqiIGUU
https://dl.doubtnut.com/l/_sCfRxjONiXG0


D. a circle of radius  but centre not at origin

Watch Video Solution

l/2

45. A bullet of mass m moving vertically upwards instantaneously with a

velocity 'u' hits the hanging block of mass 'm' and gets embedded in it, as

shown in the �gure. The height through which the block rises after the

https://dl.doubtnut.com/l/_sCfRxjONiXG0
https://dl.doubtnut.com/l/_UV7YZm8d8FzF


collision. (assume su�cient space above block) is: 

A. u2 /2g

https://dl.doubtnut.com/l/_UV7YZm8d8FzF


B. 

C. 

D. 

Watch Video Solution

u2 /g

u2 /8g

u2 /4g

46. A super-ball of mass m is to bounce elastically back and forth between

two rigid walls at a distance d from each other. Neglecting gravity and

assuming the velocity of super-ball to be  horizontally, the average

force being exerted by the super-ball on each wall is

A. 

B. 

C. 

D. 

W t h Vid S l ti

v0

1

2

mv2
0

d

mv2
0

d

2mv2
0

d

4mv2
0

d

https://dl.doubtnut.com/l/_UV7YZm8d8FzF
https://dl.doubtnut.com/l/_NjYbYZIRZJgr


Watch Video Solution

47. A block of mass M with a semicircualr of radius R, rests on a horizontal

frictionless surface. A uniform cylinder of radius r and mass m is released

from rest the top point A The cylinder slips on the semicircular

frictionless track. How far has the block moved when the cylinder reaches

the bottom (point B) of the track ? How fast is the block moving when the

cylinder reaches the bottom of the track? 

A. 

B. 

C. 

M(R − r)

M + m

m(R − r)

M + m

(M + m)R

M

https://dl.doubtnut.com/l/_NjYbYZIRZJgr
https://dl.doubtnut.com/l/_bosV8QVKPRP9


D. None of these

Watch Video Solution

48. A block of mass M with a semicircualr of radius R, rests on a horizontal

frictionless surface. A uniform cylinder of radius r and mass m is released

from rest the top point A The cylinder slips on the semicircular

frictionless track. How far has the block moved when the cylinder reaches

the bottom (point B) of the track ? How fast is the block moving when the

cylinder reaches the bottom of the track? 

https://dl.doubtnut.com/l/_bosV8QVKPRP9
https://dl.doubtnut.com/l/_hjTMsJWa3c6j


A. 

B. 

C. 

D. 

Watch Video Solution

M√
2g(R − r)

M(M + m)

m√
2g(R − r)

m(M + m)

m√
2g(R − r)

M(M + m)

M√
2g(R + r)

M(M + m)

49. A skater of mass m standing on ice throws a stone of mass M with a

velocity of v in a horizontal direction. The distance over which the skater

will move back (the coe�cient of friction between the skater and the ice

is )

A. 

B. 

C. 

D. 

μ

M 2V 2

2mμg

MV 2

2m2μg

M 2V 2

2m2μg

M 2V 2

2m2μ2g

https://dl.doubtnut.com/l/_hjTMsJWa3c6j
https://dl.doubtnut.com/l/_cS9GpP7auCk5


Watch Video Solution

50. A small ball on a frictionless horizontal surface moves towards right

with velocity v. It collides with the wall and returns back and continues to

and fro motion. If the average speed for �rst to and fro motion of the ball

is v, then the coe�cient of restitution of impact is  

A. 

B. 

C. 

D. 

( )
2

3

0.5

0.8

0.25

0.75

https://dl.doubtnut.com/l/_cS9GpP7auCk5
https://dl.doubtnut.com/l/_4d3K87sKLDJu


Watch Video Solution

51. A body of mass  is dropped from a height of . Simultaneously

another body of mass  is thrown up vertically with such a velocity 

that they collide at height . If the collision is perfectly inelastic, the

velocity of combined mass at the time of collision with the ground will be

A. 

B. 

C. 

D. 

Watch Video Solution

m h

2m v

h

2

√
5gh

4

√gh

√
gh

4

√
13gh

9

https://dl.doubtnut.com/l/_4d3K87sKLDJu
https://dl.doubtnut.com/l/_xJGzRtV0PLv5


52. Choose the correct option:

Two bars of masses  and  connected by a weightless spring of

sti�ness , rest on a smooth horizontal plane. Bar  is shifted by a small

distance  to the left and released. The velocity of the centre of mass of

the system when bar 1 breaks o� the wall is 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Watch Video Solution

m1 m2

k 2

x0

x√m2k

m1 + m2

x√
K

m1 + m2

x√m1k

m1 + m2

√m1k

m1 + m2

https://dl.doubtnut.com/l/_11vXPEFPGXjh
https://dl.doubtnut.com/l/_aXSAIW8MZEzg


53. A rocket is projected vertically upwords. It explodes at the/ topmost

point of its trajectory into three identical fragments . One of the

fragments comes straight down in time t 1 while the1 other two land at a

time  after explosion. Find the height at which the explosion ocurred in

terms of  ?  

A. 

t2

t1 and t2

gt1t2(t2 + 3t1)

2(t1 + t2)

https://dl.doubtnut.com/l/_aXSAIW8MZEzg


B. 

C. 

D. 

Watch Video Solution

gt1t
2
2

2t3

gt1t2(t1 + 2t2)

2(2t1 + t2)

gt1t2(2t1 + t2)

4(t1 + 2t2)

54. A raindrop as it falls through for or mist collects mass at a uniform

rate. The drop starts from rest with zero radius and remains spherical at

all times. The acceleration with which it falls

A. is constant and equal to 

B. is constant and equal to 

C. increases with me

D. decreases with time

Watch Video Solution

g/2

g/3

https://dl.doubtnut.com/l/_aXSAIW8MZEzg
https://dl.doubtnut.com/l/_RuRaP6YwSRRJ


55. Choose the correct option: 

A small block of mass 'm' is placed on bigger block of mass  which is

placed on a frictionless horizontal surface. The two blocks are given equal

speed  but opposite directions, as shown in the �gure. After sometime,

it is observed that both blocks are moving in the direction of motion of

the lower block, with a speed greater than . It can be concluded that - 

A. (a) 

B. (b) 

C. (c) 

D. (d) M and m can have any value such that 

Watch Video Solution

M1

u1

u

2

M > 3m

3M < m

m > 2M

M > m

https://dl.doubtnut.com/l/_VsrIg5L1OuYC


56. Choose the correct option:

A trolley is moving horizontally with a constant velocity of  w.r.t.

earth. A man starts running from one end of the trolley with velocity

 w.r.t. to trolley. After reaching the opposite end, the man return

back and continues running with a velocity of  w.r.t. the trolley in

the backward direction. If the length of the trolley is L then the

displacement of the man with respect to earth during the process will be

:- 

A. (a) L

B. (b) L

C. (c) 

D. (d) L

vm/s

1.5vm/s

1.5vm/s

4

3

2

3

5L

3

1.5

https://dl.doubtnut.com/l/_CGKK4nq6gQK1


Watch Video Solution

57. Choose the correct option: 

A bullet of mass  penetrates a thickness  of a �xed plate of mass . If

the plate was free to move, then the thickness penetrated will be

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Watch Video Solution

m h M

hM

m

hm

M + m

hM

M + m

hM

M

58. A small particle is placed at the top point A of a �xed smooth

hemisphere of radius R. Particle is given small displacement towards right

and it starts slipping. Calculate velocity of the particle after hitting

https://dl.doubtnut.com/l/_CGKK4nq6gQK1
https://dl.doubtnut.com/l/_xKc6OpbDGaPs
https://dl.doubtnut.com/l/_uVN4GOrlBqtv


horizontal perfectly inelastic surface.

A. 

B. 

C. 

D. 

Watch Video Solution

√gR

√ gR
2

3

√ gR
2

3

2

3

√
gR

3

59. Three masses A, B and C are kept on a smooth horizontal surface as

shown in the �ugre. A sharp impulse is given to the mass A, so that it

starts moving towards B with speed . What is the minimum value of mv0

https://dl.doubtnut.com/l/_uVN4GOrlBqtv
https://dl.doubtnut.com/l/_ExUwLJd6XFri


so that there is only one collision between masses A and B (all collisions

are elastic) 

A. M

B. 

C. 

D. 

Watch Video Solution

10M
3

8M
3

(2M)

60. A block of mass m is attached with a spring of force constant k. The

block is kept on a frictionless plank. Mass of the plank is M and it is also

kept on a horozontal frictionless surface. Initially the sysetm is

stationaryl. An impulse p is applied on the block as shown. The maximum

https://dl.doubtnut.com/l/_ExUwLJd6XFri
https://dl.doubtnut.com/l/_A3fgY0piQWI3


More a than one option is Correct

copression in the spring will be

A. 

B. 

C. 

D. 

Watch Video Solution

√
MP 2

m(M + m)k

√
mP 2

M(M + m)k

√
MP 2

m2k

√
MP 2

M 2k

https://dl.doubtnut.com/l/_A3fgY0piQWI3


1. A ball mass 2 kg moving horizontally with velocity 10 m/s hits a wedge

of mass 5 kg placed on a horizontal surface as shown in the �gure. Just

after collision klvelocity of wedge is 3.2 m/s. There is no friction at any

contact surface. Then (take sin ) 

A. Speed of ball just collision id  m/s

B. limpulse applied by ball on the wedge during collsion is 20 N-s

C. Both are correct

D. Both are wrong

Watch Video Solution

30∘ = 3/5

2√10

https://dl.doubtnut.com/l/_IwSdQ9kZSRQ9


Comprehension type questions

1. Comprehension # 1 

If net force on a system in a particular direction is zero (say in horizontal

direction), we can apply: ,  and

  

Here  stands for the masses which are moving towards right and  for

the masses towards left,  is displacement,  is velocity and  the

acceleration (all with respect to ground). 

A small block of mass  is placed over a wedge of mass 

as shown in �gure. Mass  is released from rest. All surface are smooth.

Origin O is as shown. 

  

Final velocity of the wedge is ..........  :-

ΣmRxR = ΣmLxL ΣmRvR = ΣmLvL

ΣmRaR = ΣmLaL

R L

x v a

m = 1kg M = 4kg

m

m/s

https://dl.doubtnut.com/l/_IwSdQ9kZSRQ9
https://dl.doubtnut.com/l/_tPAXJMOLT6Z8


A. 

B. 

C. 

D. 

Watch Video Solution

√3

√2

1

√2

1

√3

2. Comprehension # 1 

If net force on a system in a particular direction is zero (say in horizontal

direction), we can apply: ,  and

  

Here  stands for the masses which are moving towards right and  for

the masses towards left,  is displacement,  is velocity and  the

acceleration (all with respect to ground). 

A small block of mass  is placed over a wedge of mass 

as shown in �gure. Mass  is released from rest. All surface are smooth.

Origin O is as shown. 

ΣmRxR = ΣmLxL ΣmRvR = ΣmLvL

ΣmRaR = ΣmLaL

R L

x v a

m = 1kg M = 4kg

m

https://dl.doubtnut.com/l/_tPAXJMOLT6Z8
https://dl.doubtnut.com/l/_SpMmZ6RBnGfh


  

The block will strike the x-axis at  ............  :-

A. 4.2

B. 7.6

C. 5.6

D. 6.8

Watch Video Solution

x = m

3. Comprehension # 1 

If net force on a system in a particular direction is zero (say in horizontal

direction), we can apply: ,  and

  

ΣmRxR = ΣmLxL ΣmRvR = ΣmLvL

ΣmRaR = ΣmLaL

https://dl.doubtnut.com/l/_SpMmZ6RBnGfh
https://dl.doubtnut.com/l/_bIitZ8lokTvU


Here  stands for the masses which are moving towards right and  for

the masses towards left,  is displacement,  is velocity and  the

acceleration (all with respect to ground). 

A small block of mass  is placed over a wedge of mass 

as shown in �gure. Mass  is released from rest. All surface are smooth.

Origin O is as shown. 

  

Normal reaction between the two blocks at an instant when absolute

acceleration of  is  at  with horizontal is ......... N. Normal

reaction at this instant is making  with horizontal.

A. 6

B. 10

C. 4

D. 5

R L

x v a

m = 1kg M = 4kg

m

m 5√3m/s2 60∘

30∘

https://dl.doubtnut.com/l/_bIitZ8lokTvU


Watch Video Solution

4. Comprehension # 1 

If net force on a system in a particular direction is zero (say in horizontal

direction) we can apply: 

 and   

Here R stands for the masses which are moving towards right and L for

the masses towards left, x is displacement, v is velocity and a the

acceleration (all with respect to ground). A small block of mass 

is placed over a wedge of mass  as shown in �gure. Mass m is

released from rest. All surface are smooth. Origin O is as shown. 

 

At the same instant reaction on the wedge from the ground is ........N.

ΣmRxR = ΣmLxL, ΣmRvR = ΣmLvL ΣmRaR = ΣmLaL

m = 1kg

M = 4kg

https://dl.doubtnut.com/l/_bIitZ8lokTvU
https://dl.doubtnut.com/l/_e7tmoM7NvjOB


A. 42.5

B. 40

C. 43.46

D. None of the above

Watch Video Solution

5. Comprehension # 2 

When two bodies collide normally they exert equal and opposite impulses

on each other. Impulse  change in linear momentum. Coe�cient of

restitution between two bodies is given by :-

, for elastic collision.  

  

Two bodies collide as shown in �gure. During collision they exert impulse

=

e = = 1
|Relative velocity of separation|

|Relative velocity of approach|

https://dl.doubtnut.com/l/_e7tmoM7NvjOB
https://dl.doubtnut.com/l/_5RLTvQFFC6zh


of magnitude  on each other.  

If the collision is elastic, the value of  is ............. .

A. 

B. 

C. 

D. 

Watch Video Solution

J

J Ns

10/3

5/4

8/3

3/2

6. Comprehension # 2 

When two bodies collide normally they exert equal and opposite impulses

on each other. Impulse  change in linear momentum. Coe�cient of

restitution between two bodies is given by :- 

, for elastic collision  

 

Two bodies collide as shown in �gure. During collision they exert impulse

=

e = = 1
|Relative velocity of separation|

|Relative velocity of approach|

https://dl.doubtnut.com/l/_5RLTvQFFC6zh
https://dl.doubtnut.com/l/_LJurJmeZC7tu


of magnitude J on each other. 

For what value of  (in  ) the  block will change its direction of

velocity?

A. 

B. 

C. 

D. 

Watch Video Solution

J Ns 2kg

J < 12

J > 12

J < 10

J > 10

7. Two identiacal masses are as shown in �gure. One is thrown upwards

with velocity 20 m/s and another is just dropped simultaneously. 

The masses collide I air and stick together. After how much time the

combined mass will fall to the gorund (calculate the time from the

https://dl.doubtnut.com/l/_LJurJmeZC7tu
https://dl.doubtnut.com/l/_JGbFG6bUh1tj


starting when the motion was started ) 

A. 

B. 

C. 

D. None of the above

Watch Video Solution

(1 + √2)s

2√2s

(2 + √2)s

https://dl.doubtnut.com/l/_JGbFG6bUh1tj


8. Two identiacal masses are as shown in �gure. One is thrown upwards

with velocity 20 m/s and another is just dropped simultaneously. 

In the above problem, to what maximum height (from ground) with the

combined mass rise ?

A. 25 m

B. 18 m

C. 15 m

D. 20 m

Watch Video Solution

9. Two identical masses are as shown in �gure. One is thrown upwards

with velocity 20 m/s and another is just dropped simultaneously. 

If the collision between them is elastic, �nd the time interval between

their striking with ground 

https://dl.doubtnut.com/l/_KHnATMKCm6vj
https://dl.doubtnut.com/l/_FPtqZLzkkFTZ


A. Zero

B. 2 s

C. 1 s

D. 3 s

Watch Video Solution

10. Comprehension # 4 

When the mass of a system is variable, a thrust force has to be applied on

it in addition to all other forces acting on it. This thrust force is given by :

. Here  is the relative velocity with which the mass

 either enters or leaves the system. 

→
F =

→
v r( ± )

dm

dt

→
v r

dm

https://dl.doubtnut.com/l/_FPtqZLzkkFTZ
https://dl.doubtnut.com/l/_OXEfgbMbxtqM


  

A car has total mass . Gases are ejected from its backwards with

relative velocity . The rate of ejection of gas is . Total mass

of gas is . Coe�cient of friction between the car and road is .

Car will start moving after time .

A. 4

B. 10

C. 5

D. 8

Watch Video Solution

50kg

20m/s 2kg/s

20kg μ = 0.1

t = .........s

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


11. Comprehension # 4 

When the mass of a system is variable, a thrust force has to be applied on

it in addition to all other forces acting on it. This thrust force is given by :

. Here  is the relative velocity with which the mass

 either enters or leaves the system. 

  

A car has total mass . Gases are ejected from its backwards with

relative velocity . The rate of ejection of gas is . Total mass

of gas is . Coe�cient of friction between the car and road is .

Maximum speed of car will be  :- (Take  )

A. 0.6

B. 0.8

C. 

→
F =

→
v r( ± )

dm

dt

→
v r

dm

50kg

20m/s 2kg/s

20kg μ = 0.1

v = ....... m/s ln( ) = 0.28
4

3

1.0

https://dl.doubtnut.com/l/_RojF37yFk5ji


D. 1.2

Watch Video Solution

12. A car has total mass 50 kg. Gases are ejected from this car backwards

with relative velocity 20 m/s. The rate of ejection of gases is 2 kg/s. Total

mass of gas is 20 kg. Coe�cient of friction between the car and road is

  

  

Car will start moving after time t=.......... second.

A. 12.2

μ = 0.1

https://dl.doubtnut.com/l/_RojF37yFk5ji
https://dl.doubtnut.com/l/_6hJ2huusA1eH


B. 6.4

C. 10.6

D. 5.8

Watch Video Solution

13. Acceleration of two identical particles moving in a straight line are as

shown in �gure. 

  

The corresponding a-t graph of their centre of mass will be

https://dl.doubtnut.com/l/_6hJ2huusA1eH
https://dl.doubtnut.com/l/_foQaTubvwhZU


A. 

B. 

C. 

D. 

Watch Video Solution

14. Acceleration of two identical particles moving in a straight line are as

shown in �gure. 

https://dl.doubtnut.com/l/_foQaTubvwhZU
https://dl.doubtnut.com/l/_sxYeowpMo7sv


  

If initial velocity of both the particles was zero. Then velocity of their

centre of mass after 10 s will be

A. 40 m/s

B. 60 m/s

C. 75 m/s

D. 120 m/s

Watch Video Solution

15. Comprehension # 5 

One particle of mass  is moving along positive x-axis with velocity 1kg

https://dl.doubtnut.com/l/_sxYeowpMo7sv
https://dl.doubtnut.com/l/_BkBTePqzINZb


Others

. Another particle of mass  is moving along y-axis with . At

time  mass is at  and  at  plane is the

horizontal plane. (Surface is smooth for question 1 and rough for

question 2 and 3) 

The centre of mass of the two particles is moving in a straight line for

which equation is :

A. y=x+2

B. y=4x+2

C. y=2x-4

D. y=2x+4

Watch Video Solution

3m/s 2kg 6m/s

t = 0, 1kg (3m, 0) 2kg (0, 9m), x − y

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


1. A long block A is at rest on a smooth horizontal surface. A small block B,

whose mass is half of A, is placed on A at one end and projected along A

with some velocity u. The coe�cient of friction between the blocks is : 

A. the blocks will reach a �nal common velocity u/3

B. the work done against friction is two-third of the initial kinetic

energy of B

C. before the block reach a common velocity the acceleration of A

relative to B is (2//3)  g

D. before the blocks reach a common velocity, the accelerartion of A

relative to B is 

μ

μ

(3/2)μg

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


Watch Video Solution

2. In a one dimensional collision between two identical particles A and B,

B is stationary and A has momentum p before impact. During impact, B

gives impulse J to A.

A. the total momentum of A plus B system is  before and after the

impact and  during the impact

B. during the impact B bives impulse J to A

C. the coe�cient of restitution is 

D. the coe�cient of resitution is 

Watch Video Solution

p

(p − J)

(2J /p) − 1

(2J /p) + 1

https://dl.doubtnut.com/l/_ojZADeERGBqy
https://dl.doubtnut.com/l/_tJ0dncpdpqZh


3. Ball A of mass m strickes a stationary ball B of mass M and undergoes

an elastic collision. After collision bill A has a speed one third of its initial

speed. The ratio of M/m is

A. 

B. 

C. 2

D. 4

Watch Video Solution

1

4

1

2

4. Two small balls A and B of mass M and 3M hang from the ceiling by

strings of equal length. The ball A is drawn aside, so that it is raised to a

https://dl.doubtnut.com/l/_44xkiPeksyQ9
https://dl.doubtnut.com/l/_0zMDCLjWLtBk


height H. It is then releases and collides with ball B. Select the correct

answer (s) 

A. If collision is elastic, ball B will rise to a height 

B. If the colisionis elastic ball A will rise upto a height 

C. If the coliision is perfectly inelastic, the combined mass wil rise to a

height 

D. If the colision is persectly inelastic, the combined mass will rise to a

height 

Answer: A,D

Watch Video Solution

H /4

H /4

H /16

H /4

https://dl.doubtnut.com/l/_0zMDCLjWLtBk


5. Two particle of equal mass are projected simultaneously from the roof

of a tower of height 20 m with same speed 20m//s, one horizontally and

the other vertically upwards. Choose the correct alternative (s).

A. The acceleration of center of mass is g//2 downwards

B. The acceleration of centre of mass is g downwords

C. Maximum height of centre of mass centre of mass from the ground

is 25 m

D. Maximum height of centre of mass from the ground is 40 m

Watch Video Solution

6. Two particale of same mass and charge throw in same direction along

the horizonal with same velocity v from two did�ent heights  and h1 h2

https://dl.doubtnut.com/l/_0zMDCLjWLtBk
https://dl.doubtnut.com/l/_7spHeJka7q3x
https://dl.doubtnut.com/l/_ckjX1UfK4tgH


 Initially they were located in the same vertical line. Select the

corredct alternative (s).

A. Both the particles always lie on a vertical line

B. Acceleration of the centre of mass of the two particles is g

downwards

C. Horizontal dosplacement on reaching to ground of particle lying at

 is less than the value, which would had been in the absence of

charges on them

D. Horizontal displacement on reaching to ground of particle lying at

 is more than the value, which would had been in the absence of

charges on them

Watch Video Solution

(h1 < h2).

h1

h2

https://dl.doubtnut.com/l/_ckjX1UfK4tgH


7. A ball A collides elasticlly with an another identical bass B with velocity

10 m//s at an angle of  from the line joining their centres  and 

Select the correct alternative (s).

A. Velocity of ball A after colision is 5 m//s

B. Velocity of ball B after colision is  m//s

C. Velocity of ball B after colision is 10 √ 3 m//s

D. Kinetic enrergy will not be conserved here, because coollision is not

head on

Answer: B,C,D

30∘ C1 C2

5√3

https://dl.doubtnut.com/l/_3WkOySRTetb2


Watch Video Solution

8. A projectile is �xed on a horizontal ground. Coe�cient of restitution

between the projectile and the ground is 'e'. If  and  be the ration of

time of �ight , maximum height  and horizontal range 

in �rst two collisions with the ground, then a, b and c in terms of 'e' will

be

Watch Video Solution

a, b c

[ ]
T1

T2
[ ]
H1

H2
[ ]
R1

R2

9. A man of mass m is standing on a stationary �at car of mass M. The car

can move without friction along horizontal rails. The man starts walking

with velocity v relative to the car. Work done by him

A. is less then  if he walks along the rails

B. is equal to  if he walks normal to the rails

C. can never be less than 

mv2,
1

2

mv2,
1

2

mv2,
1

2

https://dl.doubtnut.com/l/_3WkOySRTetb2
https://dl.doubtnut.com/l/_r0GGE1lE2699
https://dl.doubtnut.com/l/_41SAGn8svP4O


D. is greater then  if he walks aling the rails

Watch Video Solution

mv2,
1

2

10. A particle moving with kinetic energy E makes a head on elastic

collision with an identical particle at rest. During the collision

A. elastic potential energy of the system is always zero

B. maximum elastic potential energy of the systyem is E/2

C. minimum kinetic energy of the system is E/2

D. kinetic energy of the system is constant

Answer: B,C

Watch Video Solution

https://dl.doubtnut.com/l/_41SAGn8svP4O
https://dl.doubtnut.com/l/_1bAZXNmnbM0y


11. A body if �red from point P and strikes at Q inside a smooth circular

wall as shown in the �gure. It rebounds to poing S (diametrically

oppositee to P), then 

A. the coe�cient of restitution is 

B. the coe�cient of restitution is 1

C. kinetic enrergy is conserved in this collision

D. kinetic energy is not conserved in this collision

1
2

https://dl.doubtnut.com/l/_3wKSKubdz7Hz


Answer: B,D

Watch Video Solution

12. A ball B of mass m is lying at rest on the top surface of a smooth

horizontal table 5 m high. Another moovin ball A of same mass make an

elastic colision with B slides o� the table and strikes the �oor at a

horizonatal distance of 10 m from the table. Then select the correct

alternatives (s). 

A. The velocity of the ball A befor collisionis 5 m/s

B. The kinetic energy of the ball B at the time when it strikes yhe

ground is (mx100) J

C. the velocity of the ball A before collision is 10 m/s

D. The kinetic energy of the ball B at the time when it strikes the

ground is (50xm) J

Answer: C,D

[g = 10m/s2]

https://dl.doubtnut.com/l/_3wKSKubdz7Hz
https://dl.doubtnut.com/l/_xMnRYAOadfnw


Watch Video Solution

13. A ball strikes the ground at an angle  and rebound at an angle 

with the verticlal as shown in the �gure .Then , 

A. coe�cient of restitution is 

B.  the collision is inelastic

C. if  the collision is elastic

D. if  the collision is inelastic

α. β.

tanα

tanβ

α < β

α < β

α > β

https://dl.doubtnut.com/l/_xMnRYAOadfnw
https://dl.doubtnut.com/l/_KDy8axt1JD20


Watch Video Solution

14. A block of mass  moving with a velocity  collides with a stationary

block of mass  to which a spring of sti�ness  is attached, as shown in

Fig. Choose the correct alternative(s) 

A. The velocity of centre of mass is 

B. The initial kinetic energy of the system in the centre of mass frame

is 

C. The maximum compression in the spring is 

D. When the spring is in the state of maximum compression the

kinetic energy in the centre of mass frame is zero

m v0

M k

v0
m

m + M

( )v2
0

1

4

mM

M + m

√
nM1

(m + M)k

https://dl.doubtnut.com/l/_KDy8axt1JD20
https://dl.doubtnut.com/l/_AUcKnOZyycof


Watch Video Solution

15. A block of mass 1 kg is pushed towards another block of mass 2 kg

from 6 m distance as shown in �gure. Just after colision velocity of 2 kg

block becomes 4 m//s 

. 

A. Coe�cient of restitution between two blocks is 1

B. Coe�cient of restitution between two blocks is 1/2

C. Velocity of centre of mass after 2 s is 2 m/s

D. Ve,pcoty pf centre of mass after 2 s is 1 m/s

Watch Video Solution

https://dl.doubtnut.com/l/_AUcKnOZyycof
https://dl.doubtnut.com/l/_Tsr6oM6rHcSQ


16. In the system shown in �gure block A is not attached with wall. Block B

is compressed 1m and then relesed at time t = 0. Then, 

A. net force of the system is non zero for  second

B. net force on the system is non zero all the time

C. �nal velocity of centre of mass is 4 m/s

D. �nsal velocity of centre of mass is 2 m/s

Watch Video Solution

<
π

8

17. In which o the following cases the centre of mass of a rod is certainly

not at its centre?

https://dl.doubtnut.com/l/_15vlEn3xFANu
https://dl.doubtnut.com/l/_wFJPpnmvrTjP


A. the density cintinuously increase from left to right

B. the density con tinuously decreases from left to right

C. the density decreases from left to tight upto the center and then

incrases

D. the density increases from left to right upto the centre and then

decreases

Watch Video Solution

18. A nonzero external force acts on a system of particles. The velocity and

the acceleration of the centre of mass are found to be  at an

instant t. It is possible that:

A. 

B. 

C. 

v0anda0

v0 = 0, a0 = 0

v0 = 0, a0 ≠ 0

v0 ≠ 0, ao = 0

https://dl.doubtnut.com/l/_wFJPpnmvrTjP
https://dl.doubtnut.com/l/_zwtCsrky6Rwi


D. 

Watch Video Solution

v0 ≠ 0, ao ≠ 0

19. Two particles A and B of equal size but of masses  and  are

moving directly towards each other with speeds  and 

respectively. After collision, A moves with a speed of  in the original

direction. Then:

A. The velocity of B after collisionis 6 m/s opposite its direction of

mation before collision.

B. The coe�cient of restitution is 0.2

C. The loss of kinetic energy due to collision is 200 J

D. The impulse of the force between the two balls is 40 N-s

Watch Video Solution

mkg 2mkg

21m/s 4m/s

1m/s

https://dl.doubtnut.com/l/_zwtCsrky6Rwi
https://dl.doubtnut.com/l/_h2FngqObJTmB


20. Blocks of masses 0.5 kg each, resting on a horizontal frictionless

tabletop, are connected with an unstrethched speing of length L = 20 cm,

and of spring constant 16 N/m. The mass of the spring is negligible art a

certain moment the blocks are given an initial speed of 

towards the wall. The block at the right collides with the wall elastically : 

A. There will be 2 colllisions whith the wall

B. After 1st collision centre of mass comes to rest

C. After 2nd collision centre of mass moves to left with speed 

D. After all collisions are over the system oscillates avout the centre of

mass

v0 = 0.36m/s

v0

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


Watch Video Solution

21. Two identical particles A and B of mass m each are connected together

by a light and inextensible string of length l. The particle are held at rest

in air in same horizontal level at a separation I. Both particles are

released simultaneously and one of them (say A) is given speed 

vertically upward. Choose the correct options (s). Ignore air resistance.

A. The maximum height attained by the center of mass of the system

of A and B is 

B. The kinetic energy of the system of A and B when the centre of

mass is at its highest point is 

C. The maximum height attained by the centre of mass of the system

of A and B is 

D. The kinetic energy of the system of A and B when the centre of

mass is at its highest point is 

V0

v2
0

8g

mv2
0

2

v2
0

4g

mv2
0

4

https://dl.doubtnut.com/l/_OXISkMjfMqWI
https://dl.doubtnut.com/l/_DhvHQ7EMJrwu


Watch Video Solution

22. A smooth sphere A of mass m collides elastically with an identical

sphere B at rest. The velocity of A before collision is  in a direction

making  with the line of centres at the time of impact, Then

A. The spher A comes to rest after collision

B. The sphere B will move with a speed of 8 m/s after collision

C. The directions of motion of A and Bafter collision are at tight

angles

D. The speed of B after collsion is 4 m/s

Watch Video Solution

8m/s

60∘

https://dl.doubtnut.com/l/_DhvHQ7EMJrwu
https://dl.doubtnut.com/l/_nKls7X4ObwAC


23. In the �gure shiown a stationary boy (at a poing A ) throws a ball

towards a �xed wall which is 20 m away from him. The ball hits the wall

elastically and hits the ground at the point B, 20 m behind the boy. The

total tiem elapsed id  The boy again throws the ball with same speed

but at di�erent angle from same point A towards the wall and after

collision with the wall ball lands at same point B. But this time elapsed is

If  = 1s, choose the correct potions.  

A. a. Speed of throw of balls is 20 m/s

B. b. Speed of throw of balls id 25 m/s

C. c. The di�erence in their angle of projrctions is nearly 

T1

T2 . (T2 − T1)

16∘

https://dl.doubtnut.com/l/_HiDui8VcD5CI


D. d. The di�erence in the height of the points where balls hit the wall

is nearly 10 m

Watch Video Solution

24. Comprehension # 5 

One particle of mass  is moving along positive x-axis with velocity 

. Another particle of mass  is moving along y-axis with . At

time  mass is at  and  at  plane is the

horizontal plane. (Surface is smooth for question 1 and rough for

question 2 and 3) 

If both the particles have the same value of coe�cient of friction .

The centre of mass will stop at time  ..........s :-

A. 1.5

B. 4.5

C. 

1kg

3m/s 2kg 6m/s

t = 0, 1kg (3m, 0) 2kg (0, 9m), x − y

μ = 0.2

t =

3.0

https://dl.doubtnut.com/l/_HiDui8VcD5CI
https://dl.doubtnut.com/l/_gs2kOlwXhJBK


D. 

Watch Video Solution

2.0

25. Comprehension # 5 

One particle of mass  is moving along positive x-axis with velocity 

. Another particle of mass  is moving along y-axis with . At

time  mass is at  and  at  plane is the

horizontal plane. (Surface is rough for question, if co�cient of friction is

0.2 in both axis)

Co-ordinates of center of mass where it will stop �nally are :-

A. (2.0 m,14.25 m)

B. (2.25 m,10 m)

C. (3.75 m,9 m)

D. (1.75 m,12 m)

1kg

3m/s 2kg 6m/s

t = 0, 1kg (3m, 0) 2kg (0, 9m), x − y

https://dl.doubtnut.com/l/_gs2kOlwXhJBK
https://dl.doubtnut.com/l/_o60uODtjaogy


Watch Video Solution

26. A block of mass 1 kg is moving towards a movable wedge of mass 2 kg

as shown in �gure. All surfaces are smooth. When the block leaves the

wedge from top, its velocity is making an angle  with horizontal.  

  

The value of  in m/s is

A. a. 4

B. b.7

C. c. 10

D. d. 9

Watch Video Solution

θ = 30∘

v0

https://dl.doubtnut.com/l/_o60uODtjaogy
https://dl.doubtnut.com/l/_1IIMpiw9r8Q5
https://dl.doubtnut.com/l/_fRejSRvIYrp5


27. A block of mass 1 kg is moving towards a movablen vedge of amss 2 kg

as shown in �gure. All surfaces are smooth. When the block leaves the

wedge from top, its velocity is making an angle  with horizontal. 

 

To what maximum height will the block rise

A. 1.9 m

B. 2.7 m

C. 1.6 m

D. 1.45 m

Watch Video Solution

θ = 30∘

https://dl.doubtnut.com/l/_fRejSRvIYrp5


28. A block of mass 1 kg is moving towards a movable wedge of mass 2 kg

as shown in �gure. All surfaces are smooth. When the block leaves the

wedge from top, its velocity is making an angle  with horizontal.  

  

In the whole process let J be the magnitude of net impulse given to the

block by the wedge,  its horizontal component and  its vertical

component. Then

A. N-s

B. 

C.  N-s

D. All of the above

Watch Video Solution

θ = 30∘

JH JV

J =
8

√3

JH = 4N − s

JV =
4

√3

https://dl.doubtnut.com/l/_YnNKx3dTjzcu


29. Two blocks (from very far apart) are approaching towards each other

with velocities as shown in �gure. The coe�cient of friction for the blocks

is .  

  

Linear momentum of the system is

A. conserved all the time

B. never conserved

C. is conserved only upto 5 s

D. None of the above

Watch Video Solution

μ = 0.2

https://dl.doubtnut.com/l/_F75rzcFyDdeH


30. Two blocks (from very far apart) are approaching towards each other

with velocities as shown in �gure. The coe�cient of friction for the blocks

is .  

 

How much distance will centre of mass travel before coming permanently

to rest.

A. 25 m

B. 37.5 m

C. 42.5 m

D. 50 m

Watch Video Solution

μ = 0.2

https://dl.doubtnut.com/l/_1BoonZfgamMP


31. Comprehension # 6 

A  block is given a velocity of  towards right over a very long

rough plank of mass  as shown in �gure.  

The correct graph showing linear momentum of  (i.e.  ) and of 

(i.e.  ) versus time is :

A. 

B. 

C. 

D. 

Watch Video Solution

1kg 15m/s

2kg

1kg p1 2kg

p2

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


Watch Video Solution

32. Comprehension # 6 

A  block is given a velocity of  towards right over a very long

rough plank of mass  as shown in �gure.  

  

If coe�cient of friction between the two blocks is equal to , then

magnitude of initial slope of  versus t and  versus  (in SI unit) will be

:-

A. 4 and 2

B. 2 and 4

C. 4 and 4

D. 2 and 2

1kg 15m/s

2kg

0.4

p1 p2 t

https://dl.doubtnut.com/l/_ONvMSjdicaKB
https://dl.doubtnut.com/l/_PZt29Gb7iDky


Watch Video Solution

33. Comprehension # 6 

A  block is given a velocity of  towards right over a very long

rough plank of mass  as shown in �gure.  

  

�gure. If coe�cient of friction between the two blocks is equal to

0.4Momentum of both the blocks are equal at time  :

A. 1.75

B. 1.875

C. 2.5

1kg 15m/s

2kg

t = ……. s

https://dl.doubtnut.com/l/_PZt29Gb7iDky
https://dl.doubtnut.com/l/_mIctzJfTlBiZ


D. 1.25

Watch Video Solution

34. A ball of mass 3 kg is thrown upwards with velocity 20 m/s. After 1 s it

explodes in 2 pieces one of mass 1 kg and other or 2 kg. After explosion

both the pices maintain their vertical velocities but on ground they fall 90

m aport. 

Speed of both the pieces just after explosion are (both in m/s)

A. 

B. 30, 20

C. 

D. 

Watch Video Solution

10√5, 10√2

20√3, 10√3

20√2, 20

https://dl.doubtnut.com/l/_mIctzJfTlBiZ
https://dl.doubtnut.com/l/_BO5KJ8oIX28F
https://dl.doubtnut.com/l/_wZ4ZV4eD8YWQ


35. A ball of mass 3 kg is thrown upwards with velocity 20 m/s. After 1 s it

explodes in 2 pieces one of mass 1 kg and other or 2 kg. After explosion

both the pices maintain their vertical velocities but on ground they fall 90

m aport 

Energy produced (in joule) during explosion is

A. 150

B. 200

C. 300

D. 450

Watch Video Solution

36. Two blocks of equal mass  are connected by an unstretched spring

and the system is kept at rest on a frictionless horizontal surface. A

constant force  is applied on the �rst block pulling away from the other

as shown in Fig. 

m

F

https://dl.doubtnut.com/l/_wZ4ZV4eD8YWQ
https://dl.doubtnut.com/l/_0LXixWduzyce


  

Then the displacement of the centre of mass in at time  is

A. 

B. 

C. 

D. 

Watch Video Solution

t

Ft2

2m

Ft2

3m

Ft2

4m

Ft2

m

37. Two blocks of equal mass  are connected by an unstretched spring

and the system is kept at rest on a frictionless horizontal surface. A

constant force  is applied on the �rst block pulling away from the other

as shown in Fig. 

m

F

https://dl.doubtnut.com/l/_0LXixWduzyce
https://dl.doubtnut.com/l/_gnnoXJa9cuRi


  

If the extension of the spring is  at time , then the displacement of the

�rst block at this instant is

A. 

B. 

C. 

D. 

Watch Video Solution

x0 t

( + ×0 )
1

2

Ft2

2m

( − ×0 )
Ft2

2m

( − ×0 )
1

2

Ft2

2m

( + ×0 )
Ft2

2m

38. Two blocks of equal mass  are connected by an unstretched spring

and the system is kept at rest on a frictionless horizontal surface. A

constant force  is applied on the �rst block pulling away from the other

m

F

https://dl.doubtnut.com/l/_gnnoXJa9cuRi
https://dl.doubtnut.com/l/_T2HjfVuk0fMa


as shown in Fig. 

  

If the extension of the spring is  at time , then the displacement of the

�rst block at this instant is

A. 

B. 

C. 

D. 

Watch Video Solution

x0 t

( − ×0 )
Ft2

2m

( + ×0 )
1

2

Ft2

2m

( − ×0 )
1

2

2Ft2

m

( − ×0 )
1

2

Ft2

2m

39. Two balls marked 1 and 2 of the same mass m and a third ball marked

3 of mass M are arranged over a smooth horizontal surface as shown in

https://dl.doubtnut.com/l/_T2HjfVuk0fMa
https://dl.doubtnut.com/l/_K89ev8WP0vcn


the �gure. Ball 1 moves with a velocity  towards ball 2. All collisions are

assumed to be elastic. If , the number of collisions between the

balls will be. 

A. one

B. two

C. three

D. four

Watch Video Solution

v1

M < m

40. Two balls marked 1 and 2 of the same mass m and a third ball marked

3 of mass M are arranged over a smooth horizontal surface as shown in

the �gure. Ball 1 moves with a velocity  towards ball 2. All collisions are

assumed to be elastic. If , the number of collisions between the

v1

M < m

https://dl.doubtnut.com/l/_K89ev8WP0vcn
https://dl.doubtnut.com/l/_t8lOk5qLV3jM


balls will be. 

A. one

B. two

C. three

D. four

Watch Video Solution

41. A system consists of block A and B each of mass m connected by a

light spring as shown in the �gure with block B in contact with a wall. The

block A compresses the spring by 3mg/k from natural length of spring

and then released from rest. Neglect friction anywhere 

https://dl.doubtnut.com/l/_t8lOk5qLV3jM
https://dl.doubtnut.com/l/_7m3roGfoGmZF


  

Acceleration of centre of mass of system comprising A and B just after A

is released is

A. 0

B. 

C. 3g

D. g/2

Watch Video Solution

3g

2

https://dl.doubtnut.com/l/_7m3roGfoGmZF


42. A system consists of block A and B each of mass m connected by a

light spring as shown in the �gure with block B in contact with a wall. The

block A compresses the spring by 3mg/k from natural length of spring

and then released from rest. Neglect friction anywhere.

  

Velocity of centre of mass of system comprising A and B when block B just

loses contact with the wall

A. 

B. 

C. 

D. None of these

√
m

K

√
3g

2
m

k

2g√
m

k

https://dl.doubtnut.com/l/_jxFRBNPVAlo0


Watch Video Solution

43. If net force on a system of particles is zero, then match the following. 

Watch Video Solution

https://dl.doubtnut.com/l/_jxFRBNPVAlo0
https://dl.doubtnut.com/l/_1aOrRFWb4SpI


44. In the arrangement shown in �gure match the following: 

Watch Video Solution

45. A particle of mass m, kinetic energy K and momentum p collides head

on elastically with another of mass 2 m at rest. Match the following

columns after collision.) 

Watch Video Solution

column1 column2

A momentum of first particle P 3/4 p

B Momentum of second particle Q -K/9

C Kinetic energy of first particle R -p/3

D Kinetic energy of second particle S 8K/9

https://dl.doubtnut.com/l/_yL9aFHHJjwQi
https://dl.doubtnut.com/l/_ds2ToiukTdt7


Watch Video Solution

46. Match the following: (P = momentum of particle, K = kinetic energy of

particle) 

Watch Video Solution

47. Four point are placed at four comerse of a squared of side 4 m as

shown. Match the following table.

https://dl.doubtnut.com/l/_ds2ToiukTdt7
https://dl.doubtnut.com/l/_Mmb2O3OY3sXY
https://dl.doubtnut.com/l/_noDX8dcRsK1e


Watch Video Solution

48. In a two block system shown in �gure match the following.

Watch Video Solution

https://dl.doubtnut.com/l/_noDX8dcRsK1e
https://dl.doubtnut.com/l/_Vn07osHwQgI8


49. Two balls of mass  and  each have momentum  and  in the

direction shown in �gure. During collision they exert an impulse of

magnitude  on each other. 

  

Watch Video Solution

m 2m 2p p

p

Column I Column II

(A) After collision momentum of m (p) 2p

(B) After collision momentum of 2m (q) p

(C) Coefficient of restitution between them (r) 1

(s) None

50. A particle of mass 1 kg is projected upwards with velocity 60 m/s.

Another particle of mass 2 kg is just deopper from a certain height. After

2 kg is just of the particles have colliided with ground, match the

following [ Take g= 10 ]

Watch Video Solution

m/s2

https://dl.doubtnut.com/l/_kzh1sH9EcBQ6
https://dl.doubtnut.com/l/_0yvO2y7O1UV8



