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PHYSICS

BOOKS - DC PANDEY ENGLISH

CENTRE OF MASS, LINEAR
MOMENTUM AND COLLISION

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

located at £ =0 and z = 3m. Find the



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

position of their centre of mass.

A.2m from 1kg

B.2m from 2 kg

C.1m from 1kg

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_9QfXH3X0hGkh

2. The position vector of three particles of
masses m; = lkg.

mq = 2kg and ms = 3kg are
ry = (7?+43+l%)m, ry = (%—I—}'—I—l%)m
and r3 = (2% — 3 — 2Ifc>m respectively. Find

the position vector of their centre of mass.

o Watch Video Solution

3. Four particles of masses 1kg, 2kg, 3kg and

4kg are placed at the four vertices A, B, C and


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

D of a square of side 1Tm. 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 £ = 0 and = = L. The linear mass
density (mass/length) p of the rod varies with
the distance x from the origin as p = a + bz.
Here, a and b are constants. Find the position

of centre of mass of this rod.

° Watch Video Solution



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

5. Find the position of centre of mass of the

uniform lamina shown in figure.

Fie 11 19


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

Answer: A

o Watch Video Solution

6. Two particles A and B of masses 1kg and 2kg
respectively are projected in the directions
shown in figure with speeds uy = 200m /s
and ug = 50m /s. Initially they were 90m

apart. They collide in mid air and stick with


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

each other. Find the maximum height attained
by the centre of mass of the particles. Assume

acceleration due to gravity to be constant.


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

(g = 10m/s%)

I o Watch Video Solution


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

7. In the arrangement shown in Figure,
my = 2kg and mp = lkg. String is light and
inextensible. Find the acceleration of centre of

mass of both the blocks. Neglect friction


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

everywhere.

o Watch Video Solution



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

8. Two blocks A and B of equal masses are
released on two sides of a fixed wedge C as
shown in figure. Find the acceleration of
centre of mass of blocks A and B. Neglect

friction.

° Watch Video Solution



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

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.

o Watch Video Solution

10. Kinetic energy of a particle is increased by
(a) 50% (b) 1%

Find percentage change in linear momentum.

o Watch Video Solution



https://dl.doubtnut.com/l/_8I3toO9mbYY3
https://dl.doubtnut.com/l/_D7MZKmxC9Dtr
https://dl.doubtnut.com/l/_G0pCczG73Ktp

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



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

12. A gum (mass=M) fires a bullet (mass=m)
with speed v, relative to barrel of the gum
which is inclined at an anlge of 60° with
horizontal. The gun is placed over a smooth
horizontal surface. Find the recoil speed of

gun.

o Watch Video Solution

13. A projectile of mass 3m is projected from

ground with velocity 204/2m /s at 45°. At


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

highest point it explodes into two pieces. One
of mass 2m and the other of mass m. Both the
pieces fly off horizontally in opposite
directions. Mass 2m falls at a distance of 100m
from point of projection. Find the distance of
second mass from point of projection where it

strikes the ground.

(9 =10m/s?)

o Watch Video Solution



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

14. (a) A rocket set for vertical firing weighs
50kg and contains 450kg of fuel. It can have a
maximum exhaust velocity of 2km /s. What
should be its minimum rate of fuel
consumption

(1) to just lift off the launching pad?

(i) to give it an initial acceleration of 2Om/32?
(b) What will be the speed of the rocket when
the rate of consumption of fuel is 10kg/s
after whole of the fuel is consumed? (Take

g = 9.8m /s

o Watch Video Solution



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

15. A ball of mass 200g is projected with a
density of 30m /s at 30° from horizontal.
Using the concept of impulse, find change in

velocity in 2s. Take g = 10m / s*.

o Watch Video Solution

16. A time varying force, F' = 2t is acting on a
particle of mass 2kg moving along x-axis.

velocity of the particle is 4m / s along negative


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

x-axis at time ¢ = 0. Find the velocity of the

particle at the end of 4s.

° Watch Video Solution

17. A particle of mass 2kg 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 figure. Find the


https://dl.doubtnut.com/l/_eNZqc8Butlk7
https://dl.doubtnut.com/l/_4My3vGHerZ4M

velocity of the particle at the end of 10s.

o Watch Video Solution

18. A bullet of mass 10~ %kg strikes an obstacle
and moves at 60° to its original direction. If

its speed also changes from 20m /s to 10m /s


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

. Find the magnitude of impulse acting on the

bullet.

° Watch Video Solution

19. Two blocks A and B of equal mass
m = 1.0kg are lying on a smooth horizontal
surface as shown in figure. A spring of force
constant k = 200N /m is fixed at one end of
block A. Block B collides with block A with
velocity vy = 2.0m /s. Find the maximum

compression of the spring. L.

| e |


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

& watch Video Solution I

20. Two balls of masses m and 2m moving in
opposite directions collide head on elastically
with velocities v and 2v. Find their velocities

after collision.

° Watch Video Solution

21. Two pendulum bobs of masses m and 2m
collide head on elastically at the lowest point

in their motion. If both the balls are released


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

from a height H above the lowest point, to
what heights do they rise for the first time

after collision?

o 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 —th of the original.

4

Find the coefficient of restitution.


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

o Watch Video Solution

23. A ball is moving with velocity 2m /s
towards a heavy wall moving towards the ball

with speed 1m /s as shown in figure.


https://dl.doubtnut.com/l/_gRV3DhqEBN4X
https://dl.doubtnut.com/l/_1iwT5ittC9Xk

Assuming collision to be elastic, find the

velocity of ball immediately after the collision.

2m/s 1mAs

o

o Watch Video Solution

24. A ball of mass m hits a floor with a speed
vo making an angle of incidence a with the

normal. The coefficient of restitution is e. Find


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

the speed of the reflected ball and the angle

of reflection of the ball.

° Watch Video Solution

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



https://dl.doubtnut.com/l/_YkFIcUzJK8ED
https://dl.doubtnut.com/l/_Ea8joQaLfGMi
https://dl.doubtnut.com/l/_pDpJqGlHpND0

26. The coefficient of restitution between a
. 1
snooker ball and the side cushion is 3 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 60° and 30° respectively.

° Watch Video Solution

Solved Examples



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

1. A trolley of mass M is at rest over a smooth
horizontal surface as shown in figure. Two
boys each of mass 'm' are standing over the
trolley. They jump from the trolley (towards
right) with relative velocity v, [relative to
velocity of trolley just after jumping]

(a) together

(b) one after the other.

Find velocity of trolley in both cases.

M+2m

+ve

At rest Vi M 2m
V,—
Before jumping After jumping Vr=w1)

° Watch Video Solution



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

2. A block of mass m is placed on a triangular
block of mass M(M = 2m) , as shown. All
surfaces are smooth. Calculate the velocity of
triangular block when the smaller block

reaches at bottom.

o Watch Video Solution



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

3. All surfaces shown in figure are smooth.
Wedges of mass 'M' is free to move. Block of
mass 'm' is given a horizontal velocity v, as
shown. Find the maximum height 'h' attained

by 'm' (over the wedges or outside it).

Vo M

Pri il i e

o Watch Video Solution



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

4. A wooden plank of mass 20kg is resting on a
smooth horizontal floor. A man of mass 60kg
starts moving from one end of the plank to
the other end. The length of the plank is 10m.
Find the displacement of the plank over the
floor when the man reaches the other end of

the plank.

"
&

. ~10 Mm——>

I o Watch Video Solution


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

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?

o Watch Video Solution

6. A block of mass m is released from the top

of a wedge of mass M as shown in figure. Find


https://dl.doubtnut.com/l/_mp9JanWBq1Sv
https://dl.doubtnut.com/l/_kDz69anCmKUO
https://dl.doubtnut.com/l/_k3z86R3opRJb

the displacement of wedges on the horizontal
ground when the block reaches the bottom of

the wedges. Neglect friction everywhere.

I ‘ y
i

o Watch Video Solution

7. A bomb of mass 5m at rest explodes into
three parts of masses 2m, 2m and m. After

explosion, the equal parts move at right


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

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

explosion.

o Watch Video Solution

8. A projectile of mass 3kg is projected with
velocity 50m /s at 37° from horizontal. After
2s, explosion takes place and the projectile
breaks into two parts of masses 1kg and 2kg.
The first part comes to rest just after

explosion.


https://dl.doubtnut.com/l/_VRsru4ZGrFKg
https://dl.doubtnut.com/l/_gjjyjvNVl7ww

Find,

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

(b) maximum height attained by this part. Take

g = 10m /s

o Watch Video Solution

9. A constant force F is applied on a trolley of
initial mass m kept over a smooth surface.
Sand is poured gently over the trolley at a

constant rate of (u)kg//s". Afer time t, find


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

- F
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Smooth

(@) mass of the trolley (with sand)
(b) net force on the trolley

(c) velocity of trolley

o Watch Video Solution

10. A trolley of initial mass myg is kept over a

smooth surface as shown in figure. A constant


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

force F is applied on it. Sand kept inside the
trolley drains out from its floor at a constant

rate of (u)kg / s. After time t find:

Smooth

(a) total mass of trolley and sand.
(b) net force on the trolley.

(c) velocity of trolley.

o Watch Video Solution



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

1. Two balls of masses m and 2m and
momenta 4p and 2p (in the directions shown)
collide as shown in figure. During collsion, the
value of linear impulse between them is J. In
terms of J and p find coefficient of restitution
'e'. Under what condition collision is elastic.
Also find the condition of perfectly inelastic

collision.

I ° Wiak hh \tAAA CAaliikianm ‘


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

L YVOULAIEL VIMAGY JVIVIGIVIE ) |

12. In the situation discussed above, find

(@) velocity of combined mass just after
collision at the bottommost point ( or u).

(b) loss of mechanical energy during collision.
(c) minimum value of vy so that the combined

mass completes the vertical circular motion.

° View Text Solution



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

13. A pendulum bob of mass 10~ *kg is raised
to a height 5 x 10~ ?m and then released. At
the bottom of its swing, it picks up a mass
10 °kg. To what height will the combined

mass rise?

o Watch Video Solution



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

1. Two toy trains each of mass 'M' are moving
in opposite directions with velocities v; and v
over two smooth rails. Two stuntmen of mass
'm' each are also moving with the trains (at
rest wr.t. trains). When trains are opposite to
each other the stuntmen interchange their
positions, then find the final velocities of the

trains.

o Watch Video Solution

MiscellaneousExamples



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

1. The friction coefficient between the
horizontal surface and each of the block
shown in the figure is 0.2. The collision
between the blocks is perfectly elastic. Find
the separation between them when they come

to rest. (Take g = 1Om/s2).

1.0 m/s

16 cm

o Watch Video Solution



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

2. Three identical balls, ball I, ball Il and ball Il
are placed on a smooth floor on a straight line
at the separation of 10m between balls as
shown in figure. Initially balls are stationary.
But | is given velocity of 10m /s towards ball II,
collision between balls | and Il is inelastic with
coefficient of restitution 0.5 but collision
between balls Il and Il is perfectly elastic.
What is the time interval between two

consecutive collisions between ball | and 11?



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

O Watch Video Solution

3. A planck of mass bkg is placed on a
frictionless horizontal plane. Further a block of
mass 1kg is placed over the plank. A massless
spring of natural length 2m is fixed to the
plank by its one end. The other end of spring
iIs 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 stiffness


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

constant of spring is 100N /m)

1 kg

o Watch Video Solution

4. A ball is projected from the ground with
speed u at an angle a with horizontal. It
collides with a wall at a distance a from the

point of projection and returns to its original


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

position. Find the coefficient of restitution

between the ball and the wall.

o Watch Video Solution

5. A ball of mass m = 1kg falling vertically
with a velocity vy = 2m /s strikes a wedge of
mass M = 2kg kept on a smooth, horizontal
surface as shown in figure. If impulse between
ball and wedge during collision is ). Then make
two equations which relate ] with velocity

components of wedge and ball. Also find


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

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


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

surface. A constant force F is applied on one of
the blocks pulling it away from the other as
shown in figure. (a) Find the displacement of
the centre of mass at time t. (b) If the
extension of the spring is z at time t, find the

displacement of the two blocks at this instant.

k

o Watch Video Solution



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

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.

k

M

LSS,

AL

AL

s

Fy

Kk Fo

<~ m LTI M |

e o o

o Watch Video Solution



https://dl.doubtnut.com/l/_nkjzTfkQIE9x
https://dl.doubtnut.com/l/_zt6HBY4mo33O

8. Two blocks A and B of masses m and 2m
respectively are placed on a smooth floor. They
are connected by a spring. A third block C of
mass m moves with a velocity vy along the line
joing A and B and collides elastically with A, as
shown in figure. At a certain instant of time %y
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 x(. Determine (i)

the common velocity of A and B at time ¢y, and


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

(i) the spring constant.

o Watch Video Solution

9. A uniform chain of mass m 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

on the table. The fallen part does not form


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

heap

o Watch Video Solution



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

1. What is the difference between centre of

mass and centre of gravity?

o Watch Video Solution

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

false?

o Watch Video Solution



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

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

false?

o Watch Video Solution

4.1f 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?

o Watch Video Solution



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

5. What can be said about the centre of mass
of a solid hemisphere of radius r without
making any calculation. Will its distance from

the centre be more than r /2 or less than r /2

?

o Watch Video Solution

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?


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

° Watch Video Solution

7. Three particles of masses 1kg, 2kg and 3kg
are placed at the corners A, B and C
respectively of an equilateral triangle ABC of
edge 1m. Find the distance of their centre of

mass from A.

° Watch Video Solution



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

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

boundaries of radii R; and R,.

o Watch Video Solution

9. Find the position of centre of mass of the

section shown in figure


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

L X
OH 2a >t
Fig. 11.14

o Watch Video Solution

10. Four particles of masses 1kg, 2kg, 3kg and

4kg are placed at the four vertices AB,C and D


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

of a square of side 1m. Find square of distance

of their centre of mass from A.

° Watch Video Solution

11. A square lamina of side a and a circular
lamina of diameter a are placed touching each
other as shown in figure. Find distance of their

centre of mass from point O, the centre of


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

square.

e QO

o Watch Video Solution

12. The density of a thin rod of length | varies

with the distance x from one end as


https://dl.doubtnut.com/l/_v8qw7brr37Hi
https://dl.doubtnut.com/l/_G5LaO4JBviYh

2
x
p = po—=. Find the position of centre of mass

l2

of rod.

o Watch Video Solution

13. A straight rod of length L has one of its end
at the origin and the other at X = L. If the
mass per unit length of the rod is given by Ax
where A is constant, where is its centre of

mass?

o Watch Video Solution



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

1. A block of mass 1lkg is at x = 10m and
moving towards negative x — a&s with
velocity 6m / s. Another block of mass 2kg is at
x = 12m and moving towards positive x —
axis with velocity 4m /s at the same instant.

Find position of their centre of mass after 2s.

o Watch Video Solution



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

2. Two particles of masses 1kg and 2kg
respectively are initially 10m aprt. At time
t = 0, they start moving towards each other
with uniform speeds 2m /s and 1m/s
respectively. Find the displacement of their

centre of mass att = 1s.

o Watch Video Solution

3. There are two masses m; and msy placed at

a distance | apart. Let the centre of mass of


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

this system is at a point named C. If mq is
displaced by [; towards C and my is displaced
by I, away from C. Find the distance, from C

where new centre of mass will be located.

o Watch Video Solution

4. At one instant, the centre of mass of a
system of two particles is located on the x-axis
at z = 3.0m and has a velocity of (6.0m /s)J.
One of the particles is at the origin, the other

particle has a mass of 0.10kg and is at rest on


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

the x — axis at x = 12.0m.

(@) 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?

o Watch Video Solution

5. A stone is dropped at £ = 0. A second stone,

will twice the mass of the first, is dropped


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

from the same point at £ = 100ms.

(@) How far below the release point is the
centre of mass of the two stones at
t = 300ms?(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?

o Watch Video Solution

6. Two blocks A and B of equal masses are

attached to a string passing over a smooth


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

pulley fixed to a wedge as shown in figure.
Find the magnitude of acceleration of centre
of mass of the two blocks when they are

released from rest. Neglect friction.

Fig. 11.23
3-1
Al om| = g X2—=
4y/2
3—-1
B ?cm = 29



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

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

o Watch Video Solution

1. Three particles of masses 20g, 30g and 40g
are initially moving along the positive
direction of the three coordinate axes

respectively with the same velocity of 20cm / s.


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

When due to their mutual interaction, the first
particle comes to rest, the second acquires a
velocity (10% + 201%) cm /s. What is then the

velocity of the third particle?

o Watch Video Solution

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


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

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

seperating from each other?

o Watch Video Solution

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_YcrW2XJhykyb
https://dl.doubtnut.com/l/_M7etdWbNQUMm

4. A uranium 238 nucleus, initially at rest emits
. . 7 m

an alpha particle with a speed of 1.4 x 10 5

Calculate the recoil speed of the residual

nucleus thorium 234. Assume that the mas of

a nucleus is proportional to the mass number.

o Watch Video Solution

5. A man of mass 50 kg starts moving on the

earth and acquires speed of 1.8 m/s. With what


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

speed does the earth recoil? Mass of earth =

6 x 10%*kg.

° Watch Video Solution

6. A man of mass 60kg jumps from a trolley of
mass 20kg standing on smooth surface with
absolute velocity 3m / s. Find velocity of trolley

and total energy produced by man.

o Watch Video Solution



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

7. A projectile is fired from a gun at an angle of
45° with the horizontal and with a speed of
20m /s relative to ground. At the highest
point in its flight 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

g = 10m /s*?

o Watch Video Solution



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

Exercise 114

1. A rocket of mass 20kg has 180kg fuel. The
exhaust velocity of the fuel is 1.6km/s.
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 (g = 9.8m/s2)

(i) 2kg / s (ii) 20kg / s

o Watch Video Solution



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

2. A rocket, with an initial mass of 1000kg, is
launched vertically upwards from rest under
gravity. The rocket burns fuel at the rate of
10kg per second. The burnt matter is ejected
vertically downwards with a speed of
2000ms ' relative to the rocket. If burning
ceases after one minute, find the maximum

velocity of the rocket. (Take g as constant at

10ms _2)

° Watch Video Solution



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

3. A rocket is moving vertically upward against
gravity. Its mass at time t is m = my, — ut 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, i is constant.

o Watch Video Solution

4. A rocket of initial mass my has a mass

mo(1 — t/3) at time t. The rocket is lauched


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

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 ¢t = 1.

° Watch Video Solution

1. A truck of mass 2 x 10°kg travelling at

4m /s is brought to rest in 2s when it strikes a


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

wall. What force (assume constant) is exerted

by the wall?

° Watch Video Solution

2. A ball of mass m, travelling with velocity
2 + 33 receives an impulse —3mi. What is
the velocity of the ball immediately

afterwards?

o Watch Video Solution



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

3. The net force versus time graph of a rocket
is shown in figure The mass of the rocket is
1200kg. Calculate velocity of rocket, 16 seconds

after starting from rest. Neglect gravity.

4 F(N)

*t(s)

o Watch Video Solution



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

4. A 5.0g bullet moving at 100m /s strikes a
log. Assume that the bullet undergoes
uniform deceleration and stops in 6.0cm. 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.

o Watch Video Solution

Exercise 11.6



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

1. Two blocks of masses 3kg and 6kg
respectivley are placed on a smooth horizontal
surface. They are connected by a light spring
of force constant k = 200N /m. Initially the
spring is unstretched. The indicated velocities
are imparted to the blocks. Find the maximum

extension of the spring.

1.0 m/s 2.0 m/s

o Watch Video Solution



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

2. A moving body of mass m makes a head on
elastic collision with another body of mass 2m
which is initially at rest. Find the fraction of

kinetic energy lost by the colliding particles

after collision.

o Watch Video Solution

3. What is the fractional decrease in kinetic

energy of a body of mass m1 when it makes a


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

head on elastic collision with another body of

mass my kept at rest?

° 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?

o Watch Video Solution



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

5. After an head on elastic collision between
two balls of equal masses, one is observed to
have a speed of 3m /s along the positive x-
axis and the other has a speed of 2m /s along
the negative x-axis. What are the original

velocities of the balls?

o Watch Video Solution

6. A ball of mass 1kg moving with 4m ~ ' along

+x-axis collides elastically with an another ball


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

of mass 2kg moving with 6m /s is opposite

direction. Find their velocities after collision.

° Watch Video Solution

7. Three balls A, B and C are placed on a
smooth horizontal surface. Given that
my4 = mg = 4mp. Ball B collides with ball C
with an initial velocity v as shown in figure.

Find the total humber of collisions between


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

the balls. All collisions are elastic.

o Watch Video Solution

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

coefficient of restitution between the two

balls?

o Watch Video Solution



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

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,
find (a) the mass of B (b) the coefficient of

restitution between A and B?

o Watch Video Solution

10. A smooth sphere is moving on a horizontal

surface  with  velocity vector 27 + 23


https://dl.doubtnut.com/l/_Ksxmx4GKGGRv
https://dl.doubtnut.com/l/_lLWJOuFTt2Xf
https://dl.doubtnut.com/l/_3Wdpdf9AihnA

immediately before it hits a vertical wall. The
wall is parallel to j and the coefficient of
restitution of the sphere and the wall is

1 . .
e = —. Find the velocity of the sphere after it

2

hits the wall?

o Watch Video Solution

11. A ball falls vertically on an inclined plane of
inclination a with speed vy and makes a
perfectly elastic collision. What is angle of

velocity vector with horizontal after collision.

| e |


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

& Wwatch Video Solution ]

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.


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

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

o Watch Video Solution



https://dl.doubtnut.com/l/_y5scgKyaVKsK
https://dl.doubtnut.com/l/_VAwkkULDu0VZ

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

figure. Velocity of centre of mass increases

linearly with time.

Smoeth

Reason: Acceleration of centre of mass is

constant.

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

and the Reason is correct explanation of


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

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

o Watch Video Solution



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

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


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

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/_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


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

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.


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

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

false.

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

true.

Answer: B

o Watch Video Solution

6. Assertion: In case of bullet fired from gun,
the ration of kinetic energy of gun and bullet

is equal to ration of mass of bullet and gun.


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

1

mass’

Reason: Kinetic energy if

momentum 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.


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

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

true.

Answer: A

o Watch Video Solution

7. Assertion: All surfaces shown in figure 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


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

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 Ap; is change in momentum of
first body and Ap, the change in momentum
of the other body, then Ap; = Aps.

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.


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

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

o Watch Video Solution



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

9. Assertion: In the sytem shown in figure
spring is first stretched then left to oscillate.
At some instant kinetic energy of mass m is K.
At the same instant kinetic energy of mass 2m

should be %

Smoeth

Reason: Their linear momenta are equal and

P 1
iteand K = — or K = —.
opposite an 5 OF —


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

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.


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.


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

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

o Watch Video Solution



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

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.


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

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

false.

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

true.

Answer: D

o Watch Video Solution

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

unchanged both in magnitude and direction.


https://dl.doubtnut.com/l/_EwGUDRV2m887
https://dl.doubtnut.com/l/_5rsKeQdZEWz1

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.


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

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

true.

Answer: D

o Watch Video Solution

13. Assertion: An object of mass m; and
another of mass my(my > m;) are released
from certain distance. The objects move
towards each other under the gravitational

force between them. In this motion, centre of


https://dl.doubtnut.com/l/_5rsKeQdZEWz1
https://dl.doubtnut.com/l/_TWT0rL37GLCa

mass of their system will continuously move

towards the heavier mass m,.

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.


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

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

false.

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

true.

Answer: D

o Watch Video Solution

14. Assertion: A given force applied in turn to a
number of different masses may cause the

same rate of change in momentum in each but


https://dl.doubtnut.com/l/_TWT0rL37GLCa
https://dl.doubtnut.com/l/_iEljI2T105dv

not the same acceleration to all.

d
Reason: F' = _p and a = E
dt m

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.


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

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

true.

Answer: A

o Watch Video Solution

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.


https://dl.doubtnut.com/l/_iEljI2T105dv
https://dl.doubtnut.com/l/_gMJ3uNaFvfZY

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.


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

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

true.

Answer: D

° Watch Video Solution

Level 1 Objective

1. A ball is dropped from height 10 m . Ball is

embedded in sand 1 m and stops, then


https://dl.doubtnut.com/l/_gMJ3uNaFvfZY
https://dl.doubtnut.com/l/_hKHl0AwO8GxR

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

o Watch Video Solution



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

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

Answer: A



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

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


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

Answer: C

o Watch Video Solution

4. If two balls collide in air while moving

vertically, then momentum of the sytem is

conserved because

A.(a) gravity does not affect the

momentum of the system

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

to the impulsive force


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

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

gravity

D. (d) gravity is not acting during collision

Answer: B

o Watch Video Solution

5. When a cannon shell explodes in mid air,

then identify the incorrect statement


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

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

Answer: B

o Watch Video Solution



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

6.1n an inelastic collision (a) momentum of the
system is always conserved (b) velocity of
separation is less than the velocity of
approach. (c) the coefficient 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.


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

C. (c) the coefficient of restitution can be

zero

D. (d) All of the above

Answer: D

o Watch Video Solution

7. The momentum of a system is defined

A. (a) as the product of mass of the system

and the velocity of centre of mass


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

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



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

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

Answer: C



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

| QP 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


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

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

Answer: D


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

° Watch Video Solution

10. The average resisting force that must act

on bkg mass to reduce its speed from 65 to

15ms 'in 2sis

A. (a) 12.5N

B. (b) 125NV

C.(c) 1250N

D. (d) None of these

Answer: B


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

° Watch Video Solution

1.In a carbon monoxide molecule, the carbon
and the oxygen atoms are separated by a
distance 1.2 x 10 '%m. The distance of the
centre of mass from the carbon atom is

A. (a) 0.48 x 10 9m

B.(b) 0.51 x 10 'm

C.(c) 0.74 x 10 19m

D.(d) 0.68 x 10 %m


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

Answer: D

o Watch Video Solution

12. A bomb of mass 9kg explodes into two
pieces of masses 3kg and 6kg. The velocity of
mass 3kg is 16ms~'. The kinetic energy of
mass 6kg is

A. (a) 96J

B. (b) 384J

C.(c) 192J


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

D. (d) 768J

Answer: C

° Watch Video Solution

13. A heavy ball moving with speed v 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)v


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

B. (b) 2v
C. (¢) %

v
D. (d) 3

Answer: B

o Watch Video Solution

14. A loaded 20, 000kg coal wagon is moving
on a level track at 6ms ~'. Suddenly 5000kg of

coal is dropped out of the wagon. The final


https://dl.doubtnut.com/l/_mre9HkTmW3KZ
https://dl.doubtnut.com/l/_FSXYDe978Vc7

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) 6ms 1

B. (b) 8ms 1

C.(c) 4.8ms ™!

D.(d) 4.5ms 1

Answer: A

° Watch Video Solution



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

15. A machine gun fires a bullet of mass 40 g
with a velocity 1200ms ~!. The man holding it
can exert a maximum force of 144 N on the
gun. How many bullets can be fire per second

at the most?a)3b)5c)6d)9

A (a)3
B.(b) 5
C.(c) 6

D.(d) 9

Answer: A


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

° Watch Video Solution

16. A projectile of mass m is fired with a
velocity v from point P at an angle 45°.
Neglecting air resistance, the magnitude of
the change in momentum leaving the point P

and arriving at Q is



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

A. (a) \/ﬁmv

B. (b) 2muv

C. (c) %

D. (d) 2%
5

Answer: A

o Watch Video Solution

17. A ball after freely falling from a height of

4.9m strikes a horizontal plane. If the


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

3
coefficient of restitution is T the ball will

strike second time with the plane after

A 1
. (a) 58

Answer: C

o Watch Video Solution



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

18. The centre of mass of a non uniform rod of

length L, whose mass per unit length varies as

B k. x?

p = 7 where k is a constant and x is the

distance of any point from one end is (from

the same end)

Answer: A


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

° Watch Video Solution

19. A boat of length 10m and mass 450kg is
floating without motion in still water. A man of
mass b0kg standing at one end of it walks to
the 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) Im

C.(c) 2m


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

D. (d) 5m

Answer: B

o Watch Video Solution

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 M /3, the
distance that the man moves relative to the

ground is


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

D.(d) =

Answer: B

o Watch Video Solution

21. A ball of mass m moving at a speed v

collides with another ball of mass 3m at rest.


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

The lighter block comes to rest after collisoin.

The coefficient of restitution is

C. (c)

D. (d) None of these

Answer: D

o Watch Video Solution



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 m. They
come in contact for a very small time ¢;. Their
force of interaction increases from zero to Fj
linearly in time 0.5%,, and decreases linearly to

zero in further time 0.5¢; as shown in figure.


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

The magnitude of Fj is

|
I
I
I
|
|
I
i
|
1

0.5t to

I
C.(c) —
(©) 5

D. (d) None of these


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

Answer: B

o Watch Video Solution

23. Two identical blocks A and B of mass m
joined together with a massless spring as
shown in figure are placed on a smooth
surface. If the block A moves with an

acceleration ag, then the acceleration of the


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

block B is

Answer: C

° Watch Video Solution



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

24. A ball of mass m moving with velocity v
collides a wall as shown in figure. After impact
it rebounds with a velocity 7o The impulse

acting on ball during impact is

m o~
A (a) — ?’U()j


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

B. (b) — vaoi

—5 o
C. (C) vaoz

D. (d) None of the above

Answer: C

o Watch Video Solution

25. A steel ball is dropped on a hard surface
from a height of 1m and rebounds to a height
of 64cm. The maximum height attained by the

ball after n'” bounce is (in m)


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

A. (a) (0.64)"
B. (b) (0.8)*"
C. (c) (0.5)*"

D. (d) (0.8)"

Answer: B

o Watch Video Solution

26. A car of mass 500kg (including the mass of
a block) is moving on a smooth road with

velocity 1.0ms ! along positive x-axis. Now a


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

block of mass 25kg is thrown outside with
absolute velocity of 20ms ™! along positive z-

axis. The new velocity of the car is (ms - 1)

A.(a) 107 + 20k

B. (b) 107 — 20k

0. 20-
)79t~ 19"
A 20"
D(d)lOZ—l—gk


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

Answer: C

o Watch Video Solution

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


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

velocity of the particle is zero)

FA

- f

A. (a) L.
B. (b) L.
C. (C) e

D. (d) L

Answer: A

f


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

\ o Watch Video Solution

28. In the figure shown, find out centre of mass
of a system of a uniform circular plate of
radius 3R from O in which a hole of radius R is
cut whose centre is at 2R distance from the

centre of large circular plate



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

o >
—~ —~
oy Q
~—" N—"

N
D
S o |

D. (d) None of these

Answer: C

o Watch Video Solution

29. From the circular disc of radius 4R two

small discs of radius R are cut off. The centre



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

of mass of the new structure will be at

A(a)'ZE—FA'E
5 75

R .R
B.(b) — 12 + j—
(b) z5 +J5
C(c)—%ﬁ—“ﬁ

5 7’5

D. (d) None of the above


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

Answer: D

o Watch Video Solution

30. A block of mass m rests on a stationary
wedge of mass M. The wedge can slide freely
on a smooth horizontal surface as shown in
figure. If the block starts from rest

L

L

A. (a) the position of the centre of mass of

the system will change


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

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

Answer: D

o Watch Video Solution



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

31. A bullet of mass m 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)v = ,/2gh

V/29h|1 +
C.(c)v = \/29_h[1+
D.(d) v = /2gh|1 -

B.(b) v

SFIEIERSE

Answer: C


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

o Watch Video Solution

32. A loaded spring gun of mass M fires a
bullet of mass m with a velocity v at an angle
of elevation 6. The gun is initially at rest on a
horizontal smooth surface. After firing, the

centre of mass of the gun and bullet system

. . v
A. (a) moves with velocity Mm

. . vm
B. (b) moves with velocity ——— in the

m COS

horizontal direction


https://dl.doubtnut.com/l/_Np20WNYSQnSy
https://dl.doubtnut.com/l/_NgtJwqTuh2Z2

C. (c) does not move in horizontal direction

. . (M —m)
D. (d) moves with velocity Y in
m

the horizontal direction

Answer: C

o Watch Video Solution

33. Two bodies with masses mj; and
mo(mq > msy) are joined by a string passing
over fixed pulley. Assume masses of the pulley

and thread negligible. Then the acceleration of


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

the centre of mass of the system (m; + m,)

IS

D. (d)

Answer: B

o Watch Video Solution



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

34. A rocket of mass m has attained a speed
equal to its exhaust speed and that time the

mass of the rocket is m. Then the ratio 0 IS
m

(neglect gravity)

A.(a) 2.718
B.(b) 7.8
C.(c) 3.14

D.(d) 4

Answer: A

‘ ° Wiadk hh \AAA CAaliikianm



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

YVOCILLIL VI INAGINIE L J

35. A jet of water hits a flat stationary plate
perpendicular to its motion. The jet ejects
500g of water per second with a speed of
1m /s. Assuming that after striking, the water
flows parallel to the plate, then the force
exerted on the plateisa) 5N b) TON c) 0.5 N

d) 1ION

A.(a) 5N

B.(b) 1.0V


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

C.(c) 0.5N

D. (d) 10V

Answer: C

o Watch Video Solution

36. Two identical vehicles are moving with
same velocity v towards an intersection as
shown in figure. If the collision is completely
inelastic, then

|

L


https://dl.doubtnut.com/l/_ZL7ERclpaBUR
https://dl.doubtnut.com/l/_Qc46hz4RgpWo

A. (a) the velocity of separation is zero

0
B. (b) the velocity of approach is 2vsz’n§

C. (c) the common velocity after collision is

6
veos 5

D. (d) All of the above

Answer: D

° Watch Video Solution



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

37. A ball of mass m = 1kg strikes a smooth
horizontal floor as shown in figure. The

impulse exerted on the floor is

L.

L

A.(a) 6.25Ns
B.(b) 1.76Ns
C.(c) 7.8Ns

D.(d) 2.2Ns

Answer: A

‘ o Wiak~lh \tAAaA CAaliikianm



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

YVOCILLIL VI INAGINIE L J

38. A small block of mass m 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 figure. If h be
the height of wedge and 6 is the inclination,
then the distance moved by the wedge as the

block reaches the foot of the wedge is

Mh cot 6
M+ m
mh cot 6
M+ m

A. (a)

B. (b)


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

Mh cos ecl

C. (c)
M+ m
mh cos ecl
M+ m
Answer: B

o Watch Video Solution

39. A square of side 4em and uniform
thickness is divided into four squares. The
square portion A’ AB'D is removed and the
removed portion is placed over the portion

DB'BC'. The new position of centre of mass


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

A.(a) (2cm, 2cm)

B. (b) (2¢m, 3cm)
C. (c) (2¢m, 2.5c¢m)

D. (d) (3cm, 3cm)


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

Answer: C

° Watch Video Solution

40. A boy having a mass of 40kg stands at one
end A of a boat of length 2m 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 the water

surface may be neglected. Mass of the boat is


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

15kg.

N

B

- 2m

A. (a) 0.49m

B. (b) 2.46m

C.(c) 1.46m

D. (d) 3.2m

Answer: C

Yy

o Watch Video Solution



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

41. Three identical particles with velocities vofz,
—3'003' and 51}0]% collide successively with each
other in such a way that they form a single

particle. The velocity vector of resultant

particle is

Vo(~  ~ 3

A. (a) ?(z —|—]—|—k>
Vo[~ ~ 7

B (b)—(z—]—i—k)
3
Vo [~ A7

C.(0) ?(z —3J+k)
Vo (= ~

D. (d) ?(z 354+ 5k)


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

Answer: D

° Watch Video Solution

42. A mortar fires a shell of mass M which
: . M
explodes into two pieces of mass 5 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


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

explosion. The value of D is (neglect air

resistance)

A. (a) %

4R
3
5R

C. (C) T

B. (b)

D. (d) None of these

Answer: C

° Watch Video Solution

Level 1 Subjective


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

1. Consider a rectangular plate of dimensions

a X b.If this plate is considered to be made up

a b

of four rectangles of dimensions 3 X 3 and

we now remove one out of four rectangles.

Find the position where the centre of mass of

the remaining system will lie?

y



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

° Watch Video Solution

2. The uniform solid sphere shown in the
figure has a spherical hole in it. Find the

position of its centre of mass.

o



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

| @ watch Video Solution ]

3. A gun fires a bullet. The barrel of the gun is
inclined at an angle of 45° with horizontal.
When the bullet leaves the barrel it will be
travelling at an angle greater than 45° with

the horizontal. Is this statement true or false?

o Watch Video Solution

4. Two blocks A and B of masses m4 and mp

are connected together by means of a spring


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

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

Mmasses.

o Watch Video Solution

5. Show that in a head on elastic collision

between two particles, the transference of


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

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/_lP0GZQKnHEPP
https://dl.doubtnut.com/l/_z3lYvPF4nvI5
https://dl.doubtnut.com/l/_WN6xMTfc1jbj

7. A ball is projected from the ground at some
angle with horizontal. Coefficient of
restitution between the ball and the ground is
e. Let a, b and c be the ratio of times of flight,
horizontal range and maximum height in two

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

o Watch Video Solution



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

8. x — y is the vertical plane as shown in
figure. A particle of mass 1kg is at (10m, 20m)
at time ¢ = 0. It is released from rest. Another
particles of mass 2kg is at (20m, 40m) at the
same instant. It is projected with velocity
(10% + 103)m/s. After 1s. Find (a)
acceleration (b)velocity (c) position of the

center of mass

V4

Lg= 10 m/s?



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

o Watch Video Solution

9. A system consists of two particles. At ¢ = 0,
one particle is at the origin, the other, which
has a mass of 0.60kg, is on the y-axis at
y = 80m. At t = 0, the centre of mass of the
system is on the y-axis at y = 24m and has a
velocity given by (6.0m / s)t%7.

(a) Find the total mass of the system.

(b) Find the acceleration of the centre of mass

at any time t.


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

(c) Find the net external force acting on the

system at ¢t = 3.0s.

o Watch Video Solution

10. A particle of mass 2kg moving with a
velocity 5’2m/s collides head-on with another
particle of mass 3kg moving with a velocity
—2’2m/s. After the collision the first particle
has speed of 1.6m /s in negative x-direction,
Find

(a) velocity of the centre of mass after the


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

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

(c) coefficient of restitution.

° Watch Video Solution

11. A rocket of mass 40kg has 160kg fuel. The
exhaust velocity of the fuel is 2.0km /s. The
rate of consumption of fuel is 4kg/s.

Calculate the ultimate vertical speed gained by

the rocket. (g = 10m /s°)

| |


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

& Watch Video Solution I

12. A boy of mass 60kg is standing over a
platform of mass 40kg placed over a smooth
horizontal surface. He throws a stone of mass
1kg with velocity v = 10m /s at an angle of
45° 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 g = 10m / s*.

o Watch Video Solution



https://dl.doubtnut.com/l/_eqMVrRCKk4ld
https://dl.doubtnut.com/l/_o4cIwDtawVUv
https://dl.doubtnut.com/l/_r8g3rjHq2pMu

13. A man of mass m climbs to a rope ladder
suspended below a balloon of mass M. The
balloon is stationary with respect to the
ground.

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



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 a
, In absence of external forces. The gas escapes
with a constant velocity u relative to the

rocket and its mass initially was m.

o Watch Video Solution

15. A particle of mass 2m is projected at an
angle of 45° with horizontal with a velocity of

20+/2m / s. After 1s explosion takes place and


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

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 g = 10m / s*.

° Watch Video Solution

16. A ball of mass 1lkg is attached to an
inextensible string. The ball is released from
the position shown in figure. Find the impulse
imparted by the string to the ball immediately

after the string becomes taut. (Take


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

o Watch Video Solution



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

17. The two balls shwon in figure are indentical
the first moving at a speed v towards right
and the second staying at rest. The wall at the
extreme right is fixed. Assume all collisions to
be elastic. Show that the speeds of the balls
remain unchanged after all the collisions have

taken place.

o Watch Video Solution



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

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 ] after the collision what

could be minimum and the maximum value of

° Watch Video Solution

19. A particle of mass m moving with a speed v

hits elastically another staionary particle of


https://dl.doubtnut.com/l/_72zBVbfvz8U9
https://dl.doubtnut.com/l/_RInzSEa5EVqr
https://dl.doubtnut.com/l/_buEc0kFWEOse

mass 2m on a smooth horizontal circular tube
of radius r. Find the time when the next

collision will take place?

° Watch Video Solution

20.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 an impulse ] to A. Find the

coefficient of restitution between A and B?

° Watch Video Solution



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

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

coefficient of restitution between the balls?

o Watch Video Solution

22. Two identical blocks each of mass
M = 9kg are placed on a rough horizontal

surface of frictional coefficient u = 0.1. The


https://dl.doubtnut.com/l/_5nCOVT1kan9s
https://dl.doubtnut.com/l/_SxvMEGBgWvVu
https://dl.doubtnut.com/l/_D7kIPIFuVTwM

two blocks are joined by a light spring and
block B is in contact with a vertical fixed wall
as shown in figure. A bullet of mass m = 1kg
and vy = 10m /s hits block A and gets
embedded in it. Find the maximum

compression of spring. (Spring constant

— 240N /m, g = 10m /s

o Watch Video Solution



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

23.Block A has a mass of 5kg and is placed on
top of a smooth triangular block, B having a
mass of 30kg. If the system is released from
rest, determine the distance, B moves when A

reaches the bottom. Neglect the size of block

A.

70.5;_,m



https://dl.doubtnut.com/l/_D7kIPIFuVTwM
https://dl.doubtnut.com/l/_DiBHMrCkRK4k

| ' Watch Video Solution |

24. A trolley was moving horizontally on a
smooth ground with velocity v with respect to
the earth. Suddenly a man starts running from
rear end of the trolley with a velocity (3/2)v
with respect to the trolley. After reaching the
other end, the man turns back and continues
running with a velocity (3 /2)v with respect to
trolley in opposite direction. If the length of
the trolley is L, find the displacement of the

man with respect to earth when he reaches


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

the starting point on the trolley. Mass of the

trolley is equal to the mass of the man.

° Watch Video Solution

25. A 4.00g bullet travelling horizontally with a
velocity of magnitude 500m /s is fired into a
wooden block with a mass of 1.00kg, initially
at rest on a level surface. The bullet passes
through the block and emerges with speed
100m / s. The block slides a distance of 0.30m

along the surface from its initial position.


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

(a) What is the coefficient 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



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

26. A wagon of mass M can move without
friction along horizontal rails. A simple
pendulum consisting of a sphere of mass m is
suspended from the ceiling of the wagon by a
string of length I. At the initial moment the
wagon and the pendulum are at rest and the
string is deflected through an angle a from
the vertical. Find the velocity of the wagon
when the pendulum passes through its mean

position.

o Watch Video Solution



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

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 cylinder reaches the bottom of the


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

track?

o 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 45°. The ball is reflected by the plane

at an equal angle of reflection with the same


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

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

29. A uniform rope of mass m per unit length,
hangs vertically from a support so that the
lower end just touches the table top shown in
figure. If it is released, show that at the time a

length y of the rope has fallen, the force on


https://dl.doubtnut.com/l/_W6H1BLc3Fna6
https://dl.doubtnut.com/l/_y3cYtduNMZ5l

the table is equivalent to the weight of the

length 3y of the rope.

° Watch Video Solution

30. Sand drops from a stationary hopper at
the rate of bkg/s on to a conveyor belt

moving with a constant speed of 2m /s. What


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

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

moving the belt?

o Watch Video Solution

31. A 3.0kg block slides on a frictionless
horizontal surface, first moving to the left at
50m /s. 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


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

compressed spring. Finally, the body moves to
the right at 40m /s. The block remains in
contact with the spring for 0.020s. 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

32. Block A has a mass 3kg and is sliding on a
rough horizontal surface with a velocity

us = 2m /s when it makes a direct collision


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

with block B, which has a mass of 2kg and is
originally at rest. The collision is perfectly
elastic. Determine the velocity of each block
just after collision and the distance between
the blocks when they stop sliding. The
coefficient of kinetic friction between the
blocks and the plane is p; = 0.3 ( Take

g = 10m/s?

° Watch Video Solution

Level 1 Subjective Questions


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

1. A bullet of mass 0.25kg is fired with velocity
302m /s into a block of wood of mass
my = 37.5kg. It gets embedded into it. The
block m is resting on a long block ms and the
horizontal surface on which it is placed is
smooth. The coefficient of friction between m;
and ms is 0.5. Find the displacement of m; on
mo and the common velocity of m; and ms..

Mass my = 1.25kg.

° Watch Video Solution



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

Level 2 Single Correct

1. A pendulum comsists of a wooden bob of
mass m and length [. A bullet of mass m; is

fired towards the pendulum with a speed v;

U1

and it emerges from the bob with speed 3

The bob just completes motion along a


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

vertical circle. Then vy is

3
B (b) 2—1\/5gl


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

D.(d) (=) \/dl

Answer: B

o Watch Video Solution

2. A bob of mass m 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 m gently stuck to it. Find the


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

maximum angle from the vertical to which it

rotates.
A. (a) cos 1 (%)
B. (b) cos 1 (%)
C. (c) cos 1 (%)
D. (d) 60°
Answer: B

o Watch Video Solution



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

3. A train of mass M is moving on a circular
track of radius R with constant speed v. The
length of the train is half of the perimeter of
the track. The linear momentum of the train

will be

A. (a) zero

2Mv
T

B. (b)

C.(c) MvR

D. (d) Mv

Answer: B


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

° Watch Video Solution

4. Two blocks A and B of mass m and 2m are
connected together by a light spring of
stiffness k. The system is lying on a smooth
horizontal surface with block A in contact with
a fixed vertical wall as shown in the figure. The
block B is pressed towards the wall by a
distance xy and then released. There is not
friction anywhere. If spring takes time At to

aquire its natural length then average force


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

on the block A by the wall is

L&

A. (a) zero
2mk
B. (b
(b) Ay x
vmk
C. (C) At L
3mk
D. (d) s X
Answer: B

° Watch Video Solution



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 2ms ! at an angle
of 45° with the x-axis as shown in the figure.
The collisions of the striker with the walls of
the fixed carom are perfectly elastic. The
coefficient of kinetic friction between the
striker and board is 0.2. The coordinate of the

striker when it stops (taking point O to be


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

origin) is (in Sl units)

d) —,
V2 2¢/2


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

Answer: A

° Watch Video Solution

6. A ball of mass 1lkg is suspended by an
inextensible string 1m long attached to a
point O of a smooth horizontal bar resting on
fixed smooth supports A and B. The ball is
released from rest from the position when the
string makes an angle 30° with the vertical.
The mass of the bar is 4kg. The displacement

of bar when ball reaches the other extreme


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

position (in m) is

B.(b) 0.2

C.(c) 0.25

D. (d) 0.5

Answer: B


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

° Watch Video Solution

7. A ball falls vertically onto a floor with
momentum p and then bounces repeatedly. If
coefficient of restitution is e, then the total

momentum imparted by the ball to the floor is

A.(a) p(1 + e)

amyng

1—e
C°(C)p(1—|—e)

1
Dxmp(le)



https://dl.doubtnut.com/l/_jd5zVm1LlFet
https://dl.doubtnut.com/l/_EidL89bCHN2s

Answer: D

o Watch Video Solution

8. A bullet of mass mm penetrates a thickness
h of a fixed plate of mass M. If the plate was
free to move, then the thickness penetrated

will be

Mh
M+ m

2Mh
M+ m

mh
2(M + m)

A. (a)

B. (b)

C. (c)



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

Mh
2(M + m)

D. (d)

Answer: A

o Watch Video Solution

9. Two identical balls of equal masses A and B,
are lying on a smooth surface as shown in the
figure. Ball A hits the ball B (which is at rest)
with a velocity v = 16ms~'. What should be
the minimum value of coefficient of restitution

e between A and B so that B just reaches the


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

highest point of  inclined plane?

(g = 10ms _2)

Answer: B



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

\ o Watch Video Solution

10. The figure 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 the interface of the triangular


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

and rectangular portion is

[

- HY
A l—L
B bl—L
. (b) =5
C.(c) ! L
NAC) L = ——
V3


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

Ddl—\/7L
Ad) [ = 3

Answer: C

° Watch Video Solution

11. Particle A makes a head on elastic collision
with another stationary particle B. They fly
apart in opposite directions with equal

speeds. The mass ratio will be

A 1


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

Answer: A

o Watch Video Solution

12. A particle of mass 4m which is at rest
explodes into four equal fragments. All four
fragments scattered in the same horizontal

plane. Three fragments are found to move


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

with velocity v as shown in the figure. The

total energy released in the process is

v &

V<

135°

A. (a) mu? (3 — \/5)
1 2
B.(b) 5mv* (3 — +/2)

C. (c) omu?


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

D. (d) %mzﬂ(l +/2)

Answer: A

o Watch Video Solution

13. A ladder of length L is slipping with its ends
against a vertical wall and a horizontal floor. At
a certain moment, the speed of the end in
contact with the horizontal floor is v and the

ladder makes an angle 6 =30° with


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

horizontal. Then, the speed of the ladder's

centre of mass must be

A (a) —vv

Answer: C

° Watch Video Solution



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

14. A body of mass 2g, moving along the
positive x-axis in gravity free space with

velocity 20cms !

explodes at ¢ = 1Im, t =0
: : 4

into two pieces of masses 2 /3g and §g. After
5s, the lighter piece is at the point

(3m, 2m, — 4m). Then the position of the

heavier piece at this moment, in metres is
A.(a) (1.5, — 1, —2)

B.(b) (1.5, — 2, — 2)

C.(c) (1.5, — 1, — 1)


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

D. (d) None of these

Answer: D

o Watch Video Solution

15. A body of mass m is dropped from a height
of h. Simultaneously another body of mass 2m
is thrown up vertically with such a velocity v
that they collide at height 2 If the collision is

2

perfectly inelastic, the velocity of combined


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

mass at the time of collision with the ground

will be

A (3) \/5gh

B. (

C(c)\/—

D. (d) None of these

Answer: D

o Watch Video Solution



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

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 u
relative to cart. Then work done by man during

the process of jumping will be



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

D. (d) None of these

Answer: D

o Watch Video Solution

17. Two balls of equal mass are projected

upwards simultaneously, one from the ground

1

with initial velocity 50ms ™~ and the other

from a 40m tower with initial velocity of


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

30ms . The maximum height attained by
their COM will be a) 80 m b) 60 m c¢) 100 m d)
120 m

A. (a) 80m

B. (b) 60m

C. (c) 100m

D. (d) 120m

Answer: C

o Watch Video Solution



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

18. A particle of mass m and momentum p
moves on a smooth horizontal table and
collides directly and elastically with a similar
particle (of mass m) having momentum — 2p.
The loss ( — ) or gain ( + ) in the kinetic

energy of the first particle in the collision is

2
A. (a) + P
2m

2
B. (b) — ——

4m
3p?

C.(c) +%

D. (d) zero


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

Answer: C

° Watch Video Solution

19. An equilateral triangular plate of mass 4m
of side a is kept as shown. Consider two cases:
(i) a point mass 4m is placed at the vertex P of
the plate (ii) a point mass m 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


https://dl.doubtnut.com/l/_PmD3BKcQGalz
https://dl.doubtnut.com/l/_3zhF5R6myCew

the plate is
7 |
f P

L

O
(0, 0) T Rr


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

Answer: B

o Watch Video Solution

20. Four cubes of side a each of mass 40g, 20g,
10g and 20g are arranged in XY plane as
shown in the figure. The coordinates of COM

of the combination with respect to point O is

L

L
A (a) 19a 17a
AT
)17a 11a

18 * 18


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

17a 13a

¢ 75 18

13a 17a

D.(d) 18 7 18
Answer: A

o Watch Video Solution

21. A particle of mass my, travelling at speed
vg. Strikes a stationary particle of mass 2m,.
As a result of the particle of mass mg is

deflected through 45° and has a final speed of


https://dl.doubtnut.com/l/_nmdIcUbI6pzp
https://dl.doubtnut.com/l/_qIYrg1qlIfXW

ﬂ. Then the speed of the particle of mass

V2

2my after this collision is

A. (a) v—20

Vo

24/2
C. (¢) V2o

B. (b)

D. (d) —L

V2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qIYrg1qlIfXW

22. Two bars of masses m; and my connected
by a weightless spring of stiffness k, rest on a
smooth horizontal plane. Bar 2 is shifted by a
small distance x( to the left and released. The
veloicyt of the centre of mass of the system

when bar 1 breaks off the wall is



https://dl.doubtnut.com/l/_FhnDwhjbhoY2

C (C) mok
ma2
kmq
D. (d) z
(m1 + ma)
Answer: B

o Watch Video Solution

23. n elastic balls are placed at rest on a
smooth horizontal plane which is circular at

the ends with radius r as shown in the figure.

m m

The masses of the balls are m, —, —, ..............
2’ 22

m
2n—1

respectively. What is the minimum


https://dl.doubtnut.com/l/_FhnDwhjbhoY2
https://dl.doubtnut.com/l/_sdJGy2VFzwxl

velocity which should be imparted to the first
ball of mass m such that n* ball completes

the vertical circle

®OO
3 n—1

A. (a) (Z) \/ogr
4 n—1

B. (b) (g) ogr
3 n—1

C. (c) (§> \/ogr
9 n—1

D. (d) (g) ogr


https://dl.doubtnut.com/l/_sdJGy2VFzwxl

Answer: A

o Watch Video Solution

Level 2 Single Correct Option

1. In figures (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 u

in each case and sticks it. The ratio of velocity


https://dl.doubtnut.com/l/_sdJGy2VFzwxl
https://dl.doubtnut.com/l/_hPBzBjw9qslm

of B in case (a) to (b) to (c) is

A(a)l:1:1

B.(b) 3:3:2

C.(c) 3:2:2:

D.(d)1:2:3

Answer: B



https://dl.doubtnut.com/l/_hPBzBjw9qslm

I o Watch Video Solution |

Level 2 More Than One Correct

1. A particle of mass m, moving with velocity v

collides a stationary particle of mass 2m. As a
result of collision, the particle of mass m
. o) (%
deviates by 45~ and has final speed of 3 For

this situation mark out the correct statement

(s).

° Watch Video Solution



https://dl.doubtnut.com/l/_hPBzBjw9qslm
https://dl.doubtnut.com/l/_0lTTRDXuJYre

2. A pendulum bob of mass m connected to
the end of material string of length [ is
released from rest from horizontal position as
shown in the figure. At the lowest point the
bob makes an elastic collision with a
stationary block of mass 5m, which is kept on
a frictionless surface. Choose out the correct

statement(s) for the instant just after the


https://dl.doubtnut.com/l/_9UsKBYywHQaw

impact.

o Watch Video Solution

3. A particle of mass m strikes a horizontal

smooth floor with velocity u making an angle 6


https://dl.doubtnut.com/l/_9UsKBYywHQaw
https://dl.doubtnut.com/l/_LMwHHQkdJiug

with the floor and rebound with velocity v
making an angle 6 with the floor. The
coefficient of restitution between the particle

and the floor is e. Then

° Watch Video Solution

4. A particle of mass m moving with a velocity
(3';3 + 25) ms ' collides with another body of
mass M and finally moves with velocity

( —2i + 3)ms_1. Then during the collision

° Watch Video Solution



https://dl.doubtnut.com/l/_LMwHHQkdJiug
https://dl.doubtnut.com/l/_uVtfRrzp7r8a

5. All surfaces shown in figure are smooth.
System is released from rest. x and vy
comonents of acceleration of COM are

|

L

° Watch Video Solution

6. A block of mass m is placed at rest on a
smooth wedge of mass M placed at rest on a

smooth horizontal surface. As the system is


https://dl.doubtnut.com/l/_uVtfRrzp7r8a
https://dl.doubtnut.com/l/_UDsYJ53qpACT
https://dl.doubtnut.com/l/_f3xThU9vncob

released

A.The COM of the system remains

stationary

B.The COM of the system has an

acceleration g vertically downward


https://dl.doubtnut.com/l/_f3xThU9vncob

C. Momentum of the system is conserved

along the horizontal direction

D. Acceleration of COM is vertically

downward (a < g)

Answer: C::D

o Watch Video Solution

7.In the figure shown, coefficient of restitution

between Aand Bise = E,then


https://dl.doubtnut.com/l/_f3xThU9vncob
https://dl.doubtnut.com/l/_hVjmiGu5jUYj

A B

(y—=v ()

Smooth

o Watch Video Solution

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)


https://dl.doubtnut.com/l/_hVjmiGu5jUYj
https://dl.doubtnut.com/l/_v7ydS7AXCA5d

If exhaust velocity and rate of burning of mass
is kept constant, then thrust force will be

constant.

o Watch Video Solution

Level 2 Comprehension Based

1. A block of mass 2kg is attached with a
spring of spring constant 4000Nm ~! and the
system is kept on smooth horizontal table. The

other end of the spring is attached with a wall.


https://dl.doubtnut.com/l/_v7ydS7AXCA5d
https://dl.doubtnut.com/l/_HHK0zCa36hlB

Initially spring is stretched by 5cm from its
natural position and the block is at rest. Now

1

suddenly an impulse of 4kg — ms™ " is given

to the block towards the wall.
Find the velocity of the block when spring
acquires its natural length

A. (a) 5ms !

B.(b) 3ms !

C. (c) 6ms !

D. (d) None of these

Answer: B


https://dl.doubtnut.com/l/_HHK0zCa36hlB

O Watch Video Solution

2. A block of mass 2kg is attached with a
spring of spring constant 4000Nm ! 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 5¢m from its
natural position and the block is at rest. Now

suddenly an impulse of 4kg — ms 1

Is given
to the block towards the wall.

Approximate distance travelled by the block

when it comes to rest for a second time (not


https://dl.doubtnut.com/l/_HHK0zCa36hlB
https://dl.doubtnut.com/l/_TByHXUvle9b3

including the initial one) will be (Take
V45 = 6.70)

A. (a) 30cm

B. (b) 25¢cm

C. (c) 40ecm

D. (d) 20cm

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_TByHXUvle9b3

3. A uniform bar of length 12 and mass 48m
is supported horizontally on two smooth
tables as shown in the figure. A small moth (an
insect) of mass 8m is sitting on end A of the
rod and a spider (an insect) of mass 16m is
sitting on the other end B. Both the insects
start moving towards each other along the
rod with the moth moving at speed 2v and the
spider at half of this speed. They meet at a
point P on the rod and the spider eats the

moth. Also, let v=L/T, where T is a


https://dl.doubtnut.com/l/_84MxFQ7XTzOt

constant having value 4 sec. The point P 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


https://dl.doubtnut.com/l/_84MxFQ7XTzOt

Answer: B

° Watch Video Solution

4. A uniform bar of length 12L and mass 48m
is supported horizontally on two smooth
tables as shown in the figure. A small moth (an
insect) of mass 8m is sitting on end A of the
rod and a spider (an insect) of mass 16m is
sitting on the other end B. Both the insects
start moving towards each other along the

rod with moth moving at speed 2v and the


https://dl.doubtnut.com/l/_84MxFQ7XTzOt
https://dl.doubtnut.com/l/_A8qfbdQrwApx

spider at half of this speed. They meet at a
point P on the rod and the spider eats the
moth. After this the spider moves with a
velocity v /2 relative to the rod towards the
end A. The spider takes negligible time in
eating the insect. Also, let v = L /T, where T
is a constant having value 4sec.The speed of
the bar after the spider eats up the moth and

moves towards A is



https://dl.doubtnut.com/l/_A8qfbdQrwApx

D. (d) 2v

Answer: C

° Watch Video Solution

Level 2 Comprehension Based Questions


https://dl.doubtnut.com/l/_A8qfbdQrwApx

1. A block of mass 2kg is attached with a
spring of spring constant 4000Nm ~! 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 5cm from its
natural position and the block is at rest. Now

suddenly an impulse of 4kg — ms !

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

V45 = 6.70)


https://dl.doubtnut.com/l/_9HkpI1F0f6GF

A. (a) 30cm

B. (b) 25cm

C. (c) 40cm

D. (d) 20cm

Answer: D

o Watch Video Solution

2. A uniform bar of length 12L and mass 48m
is supported horizontally on two fixed smooth

tables as shown in figure. A small moth (an


https://dl.doubtnut.com/l/_9HkpI1F0f6GF
https://dl.doubtnut.com/l/_2AaQ79kBjn6F

insect) of mass 8m is sitting on end A of the
rod and a spider (an insect) of mass 16m is
sitting on the other end B. Both the insects
moving towards each other along the rod with
moth moving at speed 2v 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 v = % where T is a

constant having value 4s.


https://dl.doubtnut.com/l/_2AaQ79kBjn6F

After starting from end B of the rod the spider

reaches the end A at a time

A. (a) 40s

B. (b) 30s

C.(c) 80s

D. (d) 10s

Answer: C

I o Watch Video Solution


https://dl.doubtnut.com/l/_2AaQ79kBjn6F

3. A uniform bar of length 12L and mass 48m
is supported horizontally on two fixed smooth
tables as shown in figure. A small moth (an
insect) of mass 8m is sitting on end A of the
rod and a spider (an insect) of mass 16m is
sitting on the other end B. Both the insects
moving towards each other along the rod with
moth moving at speed 2v 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


https://dl.doubtnut.com/l/_2AaQ79kBjn6F
https://dl.doubtnut.com/l/_OBQh0pjjm0Ig

., U .
velocity 3 relative to the rod towards the end
A. The spider takes negligible time in eating on
: L :
the other insect. Also, let v = T where T is a

constant having value 4s.

A B
4
N

S

3L 4L

By what distance the centre of mass of the rod

shifts during this time?

8L
A. (a) 5

4L
B. (b) 5

C.(c) L


https://dl.doubtnut.com/l/_OBQh0pjjm0Ig

L
D. (d) 3

Answer: A

o Watch Video Solution

Level 2 Subjective

1. A ladder AP of length 5m inclined to a
vertical wall is slipping over a horizontal
surface with velocity of 2m /s, when A is at

distance 3m from ground. What is the velocity


https://dl.doubtnut.com/l/_OBQh0pjjm0Ig
https://dl.doubtnut.com/l/_FqGdPxGDTw3m

of COM at this moment?

o Watch Video Solution

2. A ball of negligible size and mass m is given
a velocity vy on the centre of the cart which

has a mass M and is originally at rest. If the


https://dl.doubtnut.com/l/_FqGdPxGDTw3m
https://dl.doubtnut.com/l/_0lvaWfi7SjWc

coefficient 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, 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



https://dl.doubtnut.com/l/_0lvaWfi7SjWc

3. Two point masses m; and my 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 vy along positive x-axis. When the
system reached the origin, the string breaks
(t = 0). The position of the point mass m is
given by z; = vt — A(1 — coswt) where A

and w are constants. Find the position of the


https://dl.doubtnut.com/l/_0lvaWfi7SjWc
https://dl.doubtnut.com/l/_w0rSpmmqFmNA

second block as a function of time. Also, find

the relation between A and ;.

O Watch Video Solution

4. A small sphere of radius R is held against
the inner surface of larger sphere of radius 6 R
(as shown in figure). The masses of large and
small spheres are 4M and M respectively. This
arrangement is placed on a horizontal table.
There is no friction between any surfaces of

contact. The small sphere is now released. Find


https://dl.doubtnut.com/l/_w0rSpmmqFmNA
https://dl.doubtnut.com/l/_MHzhhlODV1Cl

the coordinates of the centre of the large
spheres, when the smaller sphere reaches the

other extreme position.

py

o Watch Video Solution

5. A chain of length [ and mass m lies in a pile

on the floor. If its end A is raised vertically at a


https://dl.doubtnut.com/l/_MHzhhlODV1Cl
https://dl.doubtnut.com/l/_qIwnz2z2E8mt

constant speed v,, express in terms of the
length y of chain which is off the floor at any
given instant.

(@) The magnitude of the force P applied to

end A.


https://dl.doubtnut.com/l/_qIwnz2z2E8mt

(b) Energy lost during the lifting of the chain.

o Watch Video Solution



https://dl.doubtnut.com/l/_qIwnz2z2E8mt

6. A is a fixed point at height H above a
perfectly inelastic smooth horizontal plane. A
light inextesnsible string of length L( > H)
has one 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


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

plane when it is next instaneously at rest .

o Watch Video Solution

7. A particle of mass 2m is projected at an
angle of 45° with horizontal with a velocity of
20+/2m / s. After 1s explosion takes place and

the particle is broken into two equal pieces. As


https://dl.doubtnut.com/l/_LuzGUapgcvdl
https://dl.doubtnut.com/l/_1NeOIyQr2Wun

a result of explosion one part comes to rest.
Find the maximum height attained by the
other part. Take g = 10m / s*.

A.50 m

B.25m

C.40m

D.35m

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_1NeOIyQr2Wun
https://dl.doubtnut.com/l/_uQvlYiDSP0hw

8. A sphere of mass m, impinges obliquely on a
sphere, of mass M, which is at rest. Show that,
if m = eM, the directions of motion of the

sphere after impact are at right angles.

o Watch Video Solution

9. A gun of mass M(including the carriage)
fires a shot of mass m. The gun along with the
carriage is kept on a smooth horizontal
surface. The muzzle speed of the bullet v, is

constant. Find


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.

o Watch Video Solution

10. A ball is released from rest relative to the
elevator at a distance h; above the floor. The
speed of the elevator at the time of ball
release is vy. Determine the bounce height h,

relative to elevator of the ball (a) if vy is


https://dl.doubtnut.com/l/_CAxxcZjtiPRe
https://dl.doubtnut.com/l/_UoEAFbfqiLKb

constant and (b) if an upward elevator
accleration a = % begins at the instant the

ball is released. The coefficient of restitution

for the impact is e.

° Watch Video Solution



https://dl.doubtnut.com/l/_UoEAFbfqiLKb
https://dl.doubtnut.com/l/_EokjJs5mAf9Q

1. A plank of mass bkg is placed on a
frictionless horizontal plane. Further a block of
mass 1kg is placed over the plank. A massless
spring of natural length 2m is fixed to the
plank by its one end. The other end of spring
iIs 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 stiffness


https://dl.doubtnut.com/l/_EokjJs5mAf9Q

constant of spring is 100N /m)
1kg

o Watch Video Solution

12. To test the manufactured properties of
10N steel balls, each ball is released from rest
as shown and strikes a 45° inclined surface. If
the coefficient of restitution is to be e = 0.8,

determine the distance s, where the ball must


https://dl.doubtnut.com/l/_EokjJs5mAf9Q
https://dl.doubtnut.com/l/_MFjOjxYweLuy

strike the horizontal plane at A. At what speed

does the ball stike at A? (g = 9.8m / s?)

o Watch Video Solution

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


https://dl.doubtnut.com/l/_MFjOjxYweLuy
https://dl.doubtnut.com/l/_3XkuCaBLSgzj

length [. A is projected vertically upwards with
a velocity ,/10gl. Find the velocity with which

it reaches the table again.

o Watch Video Solution

14. A small cube of mass m slides down a
circular path of radius R cut into a large block
of mass M, as shown in figure. 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


https://dl.doubtnut.com/l/_3XkuCaBLSgzj
https://dl.doubtnut.com/l/_TShC93MWbyt6

distance from the bottom of block where cube

hits the cable

m R

° Watch Video Solution

15. A thin hoop of mass M and radius r is

placed on a horizontal plane. At the initial


https://dl.doubtnut.com/l/_TShC93MWbyt6
https://dl.doubtnut.com/l/_fl3IX5bl7Moa

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
(figure). The friction between the hoop and
the plane should be neglected

L.

o Watch Video Solution



https://dl.doubtnut.com/l/_fl3IX5bl7Moa

16. A shell of mass 1lkg is projected with
velocity 20m /s at an angle 60° with
horizontal. It collides inelastically with a ball of
mass 1lkg which is suspended through a
thread of length 1m. The other end of the
thread is attached to the ceiling of a trolley of
mass %kg as shown in figure. Initially the
trolley is stationary and it is free to move
along horizontal rails wihtout any friction.

What is the maximum deflection of the thread

with vertical? String does not slack. Take


https://dl.doubtnut.com/l/_Djj94jfOx6v5

g = 10m /s*.

o Watch Video Solution

17. A small ball is projected at an angle a with
an initial velocity u between two vertical walls
such that in the absence of the wall its range

would have been 5d. Given that all the


https://dl.doubtnut.com/l/_Djj94jfOx6v5
https://dl.doubtnut.com/l/_2zU07QWtGYW8

collisions are perfectly elastic and distance

between the walls be %’ find.

(@) 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 finally falls. The walls

are supposed to be very tall.

l ﬂ Watch Video Solution l


https://dl.doubtnut.com/l/_2zU07QWtGYW8

18. Two large rigid vertical walls A and B are
parallel to each other and separated by 10m. A
particle of mass 10g is projected with an initial
velocity of 20m /s at 45° to the horizontal
from point P on the ground, such that
AP = 5m. The plane of motion of the particle
is vertical and perpendicular to the walls.
Assuming that all the collisions are perfectly
elastic, ind the maximum height attained by

the particle and the total number of collisions


https://dl.doubtnut.com/l/_2zU07QWtGYW8
https://dl.doubtnut.com/l/_NC0AlMZXFDic

suffered by the particle with the walls before it

hits ground. Take g = 10m /s
Lo

A.10m, 4

B.20m, 4

C.10m,5

D.30m, 6

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_NC0AlMZXFDic
https://dl.doubtnut.com/l/_J27aLMMtRiEA

19. Two blocks of masses 2kg and M are at rest
on an inclined plane and are separated by a
distance of 6.0m as shown. The coefficient of
friction between each block and the inclined
plane is 0.25. The 2kg block is given a velocity
of 10.0m /s up the inclined plane. It collides
with M, comes back and has a velocity of
1.0m /s when it reaches its initial position.
The other block M after the collision moves
0.5m up and comes to rest. Calculate the
coefficient of restitution between the blocks

and the mass of the block M.


https://dl.doubtnut.com/l/_J27aLMMtRiEA

[Take sinf = tanf = 0.05 and g = 10m /s*]

o Watch Video Solution

20. A small block of mass m is placed on top of
a smooth hemisphere also of mass m which is
placed on a smooth horizontal surface. If the

block begins to slide down due to a negligible


https://dl.doubtnut.com/l/_J27aLMMtRiEA
https://dl.doubtnut.com/l/_xrtPwAjRzOdv

small impulse, show that it will loose contact
with the hemisphere when the radial line
through vertical makes an angle 6 given by the

equaition cos® 6 — 6cos @ + 4 = 0.

o Watch Video Solution



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

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

6’11,2

—— where e is the coefficient of
(1+e)g

restitution.

o Watch Video Solution



https://dl.doubtnut.com/l/_n1ZQdHpMUF0l

