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1.   

A board is moving with velocity  on a

smoother horizontal plane. The upper surface

of the board is rough on which a ball falls with

velocity  and rebounds with velocity . The

mass of the board is same as that of ball. After

the collision, the board comes to state of rest.

The co-e�cient of friction between the board

and the ball is

A. 

v

v
v

2

1

2

https://dl.doubtnut.com/l/_j7mc2RKyoikO


B. 

C. 

D. 

Answer: B

Watch Video Solution

2

3

1

4

3

5

2. Two balls of masses  and  are placed

on top of one over the other (with a small gap

between them) and then dropped on to the

ground. What is the ration  for which

m1 m2

m1 /m2

https://dl.doubtnut.com/l/_j7mc2RKyoikO
https://dl.doubtnut.com/l/_ZG1jIIP3Nw7j


the upper ball ultimately receives the largest

possible fraction of the total energy? Take all

collisions as elastic. Neglect air resistance 

A. 1: 1

https://dl.doubtnut.com/l/_ZG1jIIP3Nw7j


B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 2

1: 3

1: 4

3. A  gm bullet pierces through a plate of

mass  kg and then comes to rest inside

a second plate of mass  kg as

shown , it is found that the two plates initily

20

m1 = 1

M2 = 2.98

https://dl.doubtnut.com/l/_ZG1jIIP3Nw7j
https://dl.doubtnut.com/l/_h0o6PD1DComA


atrest , now move with equal velocity . Find the

percentage loss in the initial velocity of the

bullet when it is between  and  neglet

any loss of material of the pletes due to the

action of the bullet 

A. 

B. 

M M2

50 %

25 %

https://dl.doubtnut.com/l/_h0o6PD1DComA


C. 

D. 

Answer: B

Watch Video Solution

100 %

75 %

4. The air of density  and moving with a

velocity  strikes perpendicular the inclined

surface of area  and of a wedge kept on a

horizontal surface. The mass of the wedge is

. Assuming the collisions to be perfectly

ρ

v

A

m

https://dl.doubtnut.com/l/_h0o6PD1DComA
https://dl.doubtnut.com/l/_Yx5ItEmAXEue


inelastic, the minimum value of the coe�cient

of friction between the wedge and the ground

so that the wedge does not move is (Assume

mass of particles of air is negligible) 

A. 

B. 

C. 

ρAv2 sin θ

mg + ρAv2 cos θ

tan θ

tan θ
ρAv2

mg

https://dl.doubtnut.com/l/_Yx5ItEmAXEue


D. 

Answer: A

Watch Video Solution

ρAv2

mg + ρAv2 cos θ

5. Two identical ball of radii  are kept on a

horizontal plane with their centres  distance

apart. A third ball, identical to previous one,

collide elastically with both the balls

symmetrically as shown in the �gure. If the

third ball comes to rest after the collision, 

r

d

d

https://dl.doubtnut.com/l/_Yx5ItEmAXEue
https://dl.doubtnut.com/l/_eusmjJ1HnZOW


should be 

A. 

B. 

C. 

D. 

Answer: B

3r

2√2r

(√2 + 1)r

(√2 + 2)r

https://dl.doubtnut.com/l/_eusmjJ1HnZOW


Watch Video Solution

6. A partical of mass  moving with velocity

 collides perfectly elastically with

another particle of mass . If the incident

particle is de�ected by . The heavy mass

will make and angle  with the initial direction

of  equal to:

A. 

B. 

C. 

m

1m/s

2m

90∘

θ

m

60∘

45∘

15∘

https://dl.doubtnut.com/l/_eusmjJ1HnZOW
https://dl.doubtnut.com/l/_DBriou8RjXte


D. 

Answer: D

Watch Video Solution

30∘

7. Mass  strikes  which is at rest. The

ratio of masses for which they will collide

again. (Collisions between ball and wall are

elastic. Coe�cient of resttution between 

m1 m2

m1

https://dl.doubtnut.com/l/_DBriou8RjXte
https://dl.doubtnut.com/l/_FWJdXTrw7MEL


and  is  and all the surface are smooth)  

A. 

B. 

C. 

D. 

m2 e

e

2 + e

2e

2 + e

e

2(2 + e)

1

https://dl.doubtnut.com/l/_FWJdXTrw7MEL


Answer: C

Watch Video Solution

8. A smooth washer impinges at a velocity 

on a group of three smooth identical

blocksresting on a smooth horizontal surface

as shown in �g. Mass of each block is equal to

mass of the washer. The diameter of the

washer and its height are equal to edge of the

block. The velocity of blocks  and  after

' v'

(2) (3)

https://dl.doubtnut.com/l/_FWJdXTrw7MEL
https://dl.doubtnut.com/l/_rmbneffyHQVh


collision is 

A. 

B. 

C. 

D. 

v

v

√2

v

2

2v

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


Answer: B

Watch Video Solution

9. A partical of mass  moving with a

velocity  collides with statinary

mass  and �nally  moves with a

velocity  if  the

velocity of the  after collision is?

A. 

B. 

'm'

(3 î + 2ĵ)m/s

'M' 'm'

( − 2 î + ĵ)m/s =
m

M

1

13

M

(5 î + ĵ)m/s

(5 î − ĵ)m/s

https://dl.doubtnut.com/l/_rmbneffyHQVh
https://dl.doubtnut.com/l/_JwJhVpV9bnCt


C. 

D. 

Answer: D

Watch Video Solution

( − )m/s
5 î

13

ĵ

13

( + )m/s
5 î

13

ĵ

13

10. Particles  and  of masses  and ,

respectively, are projected from positions 

and  on the ground. The initial velocities of

 and  make angles of  and ,

respectively with the horizontal as shown in

P Q 20g 40g

A

B

P Q 45∘ 135∘

https://dl.doubtnut.com/l/_JwJhVpV9bnCt
https://dl.doubtnut.com/l/_E9xuV4a0D2eN


the �g. Each particle has an initial speed of

. The separation  is . Both

particles travel in the same vertical plane and

undergo a collision. After the collision 

retraces its path. The separation of  from its

initial position when it hits the ground is 

A. 

B. 

C. 

49m/s AB 245m

P

Q

245m

m
245

3

m
245

2

https://dl.doubtnut.com/l/_E9xuV4a0D2eN


D. 

Answer: C

Watch Video Solution

m
245

√2

11. Two small particles of equal masses stant

moving in opposite direction from a point 

in a burtizonetal circule orbic their tangention

velocity are  and  , respectively as shown

in the �gure between collsions , the particals

move with constant speed After making how

A

V 2V

https://dl.doubtnut.com/l/_E9xuV4a0D2eN
https://dl.doubtnut.com/l/_iOYu2WM53Prq


many elastic collition , other the then that at

 these two partical will again reach the point

 ? 

A. 

B. 

C. 

D. 

A

A

4

3

2

1

https://dl.doubtnut.com/l/_iOYu2WM53Prq


Answer: C

Watch Video Solution

12. Block  is hanging from vertical spring of

spring constant  and is rest. Block  strikes

block  with velocity  and sticks to it. Then

the value of  for which the spring just attains

A

K B

A v

v

https://dl.doubtnut.com/l/_iOYu2WM53Prq
https://dl.doubtnut.com/l/_cqUxpDXt3kG6


natural length is 

A. √
60mg2

k

https://dl.doubtnut.com/l/_cqUxpDXt3kG6


B. 

C. 

D. 

Answer: B

Watch Video Solution

√
6mg2

k

√
10mg2

k

√
mg2

k

13. A small ball falling vertically downward with

constant velocity  strikes elastically a

massive inclined cart moving with velocity

4m/s

https://dl.doubtnut.com/l/_cqUxpDXt3kG6
https://dl.doubtnut.com/l/_K8RVKwvu1a3R


 horizontally as shown. The velocity of

the rebound of the ball is 

A. 

B. 

C. 

D. 

4m/s

402m/s

403m/s

4m/s

405m/s

https://dl.doubtnut.com/l/_K8RVKwvu1a3R


Answer: C

Watch Video Solution

14. A spaceship travelling along  axis with

speed  suddenly shoots out one fourth of its

parts with speed  along -axis.  axes

are �xed with respect to ground. The velocity

of the remaining part is

A. 

B. 

+y

v0

2v0 +x xy

v0
2

3

V0
√20

3

https://dl.doubtnut.com/l/_K8RVKwvu1a3R
https://dl.doubtnut.com/l/_N3WtaowxwKuk


C. 

D. 

Answer: B

Watch Video Solution

V0
√5

3

V0
√13

3

15. Two identical balls  arereleased

from the positions shown in �gure. They

collide elasticallly on horizontal position  .

The ratio of the heightsattaned by 

A and B

MN

A and B

https://dl.doubtnut.com/l/_N3WtaowxwKuk
https://dl.doubtnut.com/l/_ub379Rox26B7


after collisuion will be (neglect friction):

A. 

B. 

C. 

D. 

Answer: C

1: 4

2: 1

4: 13

2: 5

https://dl.doubtnut.com/l/_ub379Rox26B7


Watch Video Solution

16. Two equal sphere  lie on a smooth

horizontal circle groove at opposite ends of a

diameter. At time  is projected along

the groove and tis �rst implings on  at time

t = T_(2) e

A and b

t = 0, A

B

t = T1 and aga ∈ attime . If

isthecoefficientofrestitution, theratio

https://dl.doubtnut.com/l/_ub379Rox26B7
https://dl.doubtnut.com/l/_DFWDvoxSPx4v


T_(2)//T_(1)` is 

A. 

B. 

2

e

(2 + e)

2

https://dl.doubtnut.com/l/_DFWDvoxSPx4v


C. 

D. 

Answer: D

Watch Video Solution

2(e + 1)

e

(2 + e)

e

17. A ball of mass  strikes another ball of

mass  at rest. If they separated in

mutually perpendicular directions then the

coe�cient of restitution is:

10kg

25kg

https://dl.doubtnut.com/l/_DFWDvoxSPx4v
https://dl.doubtnut.com/l/_BsVAu3ACyXG4


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10

25

25

10

1

0.8

18. The coe�cient of restitution for a body is

. At what angle the body must be

incident on a perfectly hard plane so that the

e =
1

3

https://dl.doubtnut.com/l/_BsVAu3ACyXG4
https://dl.doubtnut.com/l/_cbgOtaEjob6Z


angle between the direction before and after

the impact be at right angles:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

37∘

60∘

45∘

30∘

https://dl.doubtnut.com/l/_cbgOtaEjob6Z


19. An iron ball of mass , suspeneded by a

light inextensible string of length  from a

�xed point , is shifted by an angle  as

shown so as to strike the vertical wall

perpendicularly. The maximum angle made by

the string with vertical after the �rst collision (

m

l

O .0

https://dl.doubtnut.com/l/_R7n6UQIUu6mN


 is the coe�cient of restitution). is_______ 

A. 

B. 

e

sin− 1{1 − e2(1 − cos θ0)}

cos − 1{1 − e2(1 − cos θ0)}

https://dl.doubtnut.com/l/_R7n6UQIUu6mN


C. 

D. Zero

Answer: B

Watch Video Solution

tan− 1{1 − e2(1 − cos θ0)}

20. Three small bodies with the mass ratio 3 :

4: 5 (the mass of the lightest body is m) are

kept at three di�erent points on the inner

surface of a smooth hemispherical cup of

radius r. The cup is �xed at its lowest point on

https://dl.doubtnut.com/l/_R7n6UQIUu6mN
https://dl.doubtnut.com/l/_yxqfcLiEoeq6


a horizontal surface. At a certain instant, the

bodies are released. Determine the maximum

amount of heat Q that can be liberated in

such a system.At what initial arrangement of

the bodies will the amount of liberated heat

be maximum ? Assume that collisions are

perfectly inelastic.

A. 

B. 

C. 

D. 

2mgr

3mgr

6mgr

4mgr

https://dl.doubtnut.com/l/_yxqfcLiEoeq6


Multiple Answer

Answer: D

Watch Video Solution

1. Two point masses are connected by a light

intextensible string are lying on a frictionless

surface as shown in �gure. An impulse of

https://dl.doubtnut.com/l/_yxqfcLiEoeq6
https://dl.doubtnut.com/l/_coVusbeFFeyw


magnitude  is given to  block.  

A. Velocity of  block immediately after

impulse is given 

B. Velocity of  block immediately after

impulse is given 

C. Speed of  block immediately after

impulse is given 

10kg − m/s 5kg

10kg

m/s
1

3

10kg

2m/s

5kg

√ m/s
28

9

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


D. Speed of  block immediately after

impulse is given 

Answer: A::C

Watch Video Solution

5kg

m/s
√28

9

2. A body moving towards a �nite body at rest

collides with it. It is possible that

A. Both the bodies come to rest

https://dl.doubtnut.com/l/_coVusbeFFeyw
https://dl.doubtnut.com/l/_s3hkU4q9TFEH


B. The stationary body remains at rest

while the moving body changes the

direction of its velocity

C. Both bodies may move after the collision

D. The moving body may come to rest while

the body at rest may move.

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_s3hkU4q9TFEH


3. A ball of mass , collides elastically and

head on with ball of mass  at rest. Then

A. The transfer of kinetic energy to the

second ball is maximum when 

B. The change of momentum of �rst ball is

maximum, when .

C. The velocity of the second ball is

maximum, when .

D. None of these

m1

m2

m1 = m2

m1 < < m2

m1 > > m2

https://dl.doubtnut.com/l/_2WFiDtAP8Xr6


Answer: A::B::C

Watch Video Solution

4. Two blocks A and B, each of mass m, are

connected by a masslesss spring of natural

length L and spring constant K. The blocks are

initially resting on a smooth horizontal �oor

with the spring at its natural length, as shown

in �g. A third identical block C, also of mass m,

moves on the �oor with a speed v along the

line joining A and B, and collides elastically

https://dl.doubtnut.com/l/_2WFiDtAP8Xr6
https://dl.doubtnut.com/l/_sxL7LkyRqom4


with A. Then 

A. the kinetic energy of the  system,

at maximum compression of the spring,

is zero

B. the kinetic energy of the  system,

at maximum compression of the spring,

A − B

A − B

https://dl.doubtnut.com/l/_sxL7LkyRqom4


is 

C. the maximum compression of the spring

is 

D. the maximum compression of the spring

is 

Answer: B::D

Watch Video Solution

mv2

4

v√( )
m

K

v√
m

2K

https://dl.doubtnut.com/l/_sxL7LkyRqom4


5. The balls, having linear momenta

, undergo a

collision in free space. There is no external

force acting on the balls. Let 

be their �nal momenta.The following option

(s) is (are) NOT ALLOWED for any non-zero

value of .

A.  

→
p 1 =

→
π and

→
p 2 _ 2 = −

→
π

→
p '1 and

→
p '2

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

→
p1

′
= a1 î + b1 ĵ + c1k̂

→
p2

′
= a2 î + b2 ĵ

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


B.   

C.  

D.   

Answer: A::D

Watch Video Solution

→
p1

′
= c1k̂

→
p2

′
= c2k̂

→
p1

′
= a1 î + b1 ĵ + c1k̂

→
p2

′
= a2 î + b2 ĵ − c1k̂

→
p1

′
= a1 î + b1 ĵ

→
p2

′
= a2 î + b1 ĵ

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


6. If the resultant of all the external forces

acting on a system of particles is zero. Then

from an inertial frame, one can surely say that

A. linear momentum of the system does

not change in time

B. kinetic energy of the system does not

change in time

C. angular momentum of the system may

change in time

https://dl.doubtnut.com/l/_xroh6FPigNZu


D. potential energy of the system does not

change in time.

Answer: A::C

Watch Video Solution

7. A pendulum bob of mass  connected to

the end of material string of length  is

released from rest from horizontal position as

shown in the �gure. At the lowest point the

bob makes an elastic collision with a

m

l

https://dl.doubtnut.com/l/_xroh6FPigNZu
https://dl.doubtnut.com/l/_LYAJP40V7J3G


stationary block of mass , which is kept on

a frictionless surface. Choose out the correct

statement(s) for the instant just after the

impact.

5m

https://dl.doubtnut.com/l/_LYAJP40V7J3G


A. Tension in the string at lowest point just

after collision is 

B. Tension in the string at lowest point just

before collision is 

C. The velocity of the block is 

D. The maximum height attained by the

pendulum bob after impact is (measured

from the lowest position) 

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

Watch Video Solution

(17/9)mg

3mg

√2gl/3

4l
9

https://dl.doubtnut.com/l/_LYAJP40V7J3G


8. Two equal spheres of mass  are in contact

on a smooth horizontal table. A third identical

sphere impinges symmetrically on them and

reduces to rest. Then: 

A. Coe�cient of restitution is 

B. Loss of kinetic energy  where  is

velocity before impact

m

e =
2

3

mu21

6
u

https://dl.doubtnut.com/l/_LYAJP40V7J3G
https://dl.doubtnut.com/l/_w7HhhY6TucLC


C. After the collision, velocity of equal mass

sphere is 

D. Loss of kinetic energy 

Answer: A::B::C

Watch Video Solution

u

√3

mu21

3

9. A particle  of mass  elastically collides

with another stationary particle  of mass

. Then :

(A) m1

(B)

m2

https://dl.doubtnut.com/l/_w7HhhY6TucLC
https://dl.doubtnut.com/l/_2CRVeNrWKeM3


A.  and the particles �y a part in

the opposite direction with equal

velocities.

B.  and the particles �y apart in

the opposite direction with equal

velocities.

C.  and the collision angle

between the particles is 

symmetrically.

=
m1

m2

1

2

=
m1

m2

1

3

=
m1

m2

2

1

60∘

https://dl.doubtnut.com/l/_2CRVeNrWKeM3


D.  and the particles �y apart

symmetrically at an angle 

Answer: B::C

View Text Solution

=
m1

m2

2

1

90∘

10. A particle is to be projected horizontally

with velocity  from a point , which is 

above the foot of a plane inclined at angle 

with horizontal as shown in �gure. The particle

hits the plane perpendicularly at . After

v P 60m

45∘

A

https://dl.doubtnut.com/l/_2CRVeNrWKeM3
https://dl.doubtnut.com/l/_rSSQS8FuROts


rebound from inlined plane it again hits at .

If coe�cient of restitution between particles

and plane is  then,  

A. 

B. 

C. m

B

1

√2

v = 20m/s

v = 10m/s

AB = 80√2

https://dl.doubtnut.com/l/_rSSQS8FuROts


D. 

Answer: A::C

Watch Video Solution

AB = 80m

11. A body of mass  moving with a velocity 

in the  direction collides with another body

of mass  moving in  direction with a

velocity . They coalesce into one body during

collision.

m v

x

M y

V

https://dl.doubtnut.com/l/_rSSQS8FuROts
https://dl.doubtnut.com/l/_fHKmchWzlfwK


A. The magnitude of momentum of the

composition body

B. The fraction of initial 

transformed into heat is

C. Decrease in kinetic energy is

D. None of these

Answer: A::B::C

[(mv)2 + (MV )2]
1 / 2

K. E.

= ( )( )
mM

m + M

v2 + V 2

mv2 + MV 2

(v2 + V 2)
mM

2(m + M)

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


Comprehension Type

Watch Video Solution

1. A small ball is projected at an angle 

between two vertical walls such that in the

absence of the wall its range would have been

. Given that all the collisions are perfectly

elastic, �nd. 

(a) maximum height atained by the ball. 

(b) total number of collisions with the walls

before the ball comes back to the ground, and 

α

5d

https://dl.doubtnut.com/l/_fHKmchWzlfwK
https://dl.doubtnut.com/l/_bsWtsFS6tUrC


(c) point at which the ball �nally falls. The walls

are supposed to be very tall. 

A. 

B. 

C. 

D. 

2u2 sin2 α

g

2u2 cos2 α

g

u2 sin2 α

2g

u2

2g

https://dl.doubtnut.com/l/_bsWtsFS6tUrC


Answer: C

Watch Video Solution

2. A small ball is projected at an angle 

between two vertical walls such that in the

absence of the wall its range would have been

. Given that all the collisions are perfectly

elastic, �nd. 

(a) maximum height atained by the ball. 

(b) total number of collisions with the walls

before the ball comes back to the ground, and 

α

5d

https://dl.doubtnut.com/l/_bsWtsFS6tUrC
https://dl.doubtnut.com/l/_VcM92YGsLSun


(c) point at which the ball �nally falls. The walls

are supposed to be very tall. 

A. 

B. 

C. 

D. 

5

7

9

11

https://dl.doubtnut.com/l/_VcM92YGsLSun


Answer: C

Watch Video Solution

3. Suppose a ball is projected with speed  at

an angle  with horizontal. It collides at some

distance with a wall parallel to y-axis. 

Let  and  be the components of its

velocity along  and y-directions at the time of

impact with wall. Coe�cient of restitution

between the ball and the wall is . Component

of its velocity along -diection (common

u

α

vx vy

x

e

y

https://dl.doubtnut.com/l/_VcM92YGsLSun
https://dl.doubtnut.com/l/_fP1Totow3b5E


tangent)  will remain unchanged while

component of its velocity along  -direction

(common normal)  will become  is

opposite direction. 

  

The situation shown in the �gure a small ball

is projected at an angle  between two

vertical walls such that in the absence of the

wall its range would have been . Given that

all the collisions are perfectly elastic (for �rst

vy

x

vx evx

α

5d

https://dl.doubtnut.com/l/_fP1Totow3b5E


and second problems), the walls are supposed

to be very tall. 

The total time taken by the ball to come back

to the ground (if collision is inelastic) is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

>
2u sinα

g

<
2u sinα

g

=
2u sinα

g

=
2u cosα

g

https://dl.doubtnut.com/l/_fP1Totow3b5E


4. Two pendulum bobs of mass  and 

collide elastically at the lowest point in their

motion. If both the balls are releasd from

height  above the lowest point,  

Velocity of the bob of mass  just after

collision is

A. 

B. 

C. 

D. None of these

m 2m

H

m

√
2gH

3

√2gH
5

3

√2gH

https://dl.doubtnut.com/l/_fP1Totow3b5E
https://dl.doubtnut.com/l/_BXmuLg3FWLWh


Answer: B

Watch Video Solution

5. 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

from a height H above the lowest point, to

what heights do they rise for the �rst time

after collision?

A. 
25H

9

https://dl.doubtnut.com/l/_BXmuLg3FWLWh
https://dl.doubtnut.com/l/_cZd2bgcpGWFV


B. 

C. 

D. 

Answer: A

Watch Video Solution

H

9

16H
9

H

4

6. 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

from a height H above the lowest point, to

https://dl.doubtnut.com/l/_cZd2bgcpGWFV
https://dl.doubtnut.com/l/_RnUenPtesDSW


what heights do they rise for the �rst time

after collision?

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

H
25

9

H

9

16H
9

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


7. A light in extensible thread passes over a

small frictionless pully. Two blocks of masses

 and  respectively are

attached with the thread as shown in the �g.

The heavier block rests on a horizontal

surface. A shell of mass  moving upward

with a velocity  collides and sticks with

the block of mass  as shown in the �g at 

. If the long inclined plane is smooth.  

m = kg M = 3kg

1kg

10m/s

'm'

t = 0

https://dl.doubtnut.com/l/_sO92jAuO3epU


  

Find velocity of  just after

collision.

A. 

B. 

C. 

D. 

(m + shell)

5m/s

10m/s

2.5m/s

7.5m/s

https://dl.doubtnut.com/l/_sO92jAuO3epU


Answer: A

Watch Video Solution

8. A light in extensible thread passes over a

small frictionless pully. Two blocks of masses

 and  respectively are

attached with the thread as shown in the �g.

The heavier block rests on a horizontal

surface. A shell of mass  moving upward

with a velocity  collides and sticks with

the block of mass  as shown in the �g at 

m = kg M = 3kg

1kg

10m/s

'm'

https://dl.doubtnut.com/l/_sO92jAuO3epU
https://dl.doubtnut.com/l/_KP9gS3Ap2P9s


. If the long inclined plane is smooth.  

  

Find the maximum height ascended by 

A. 

B. 

C. 

D. 

t = 0

'M'

m
1

4

m
1

2

1m

m
1

6

https://dl.doubtnut.com/l/_KP9gS3Ap2P9s


Answer: B

Watch Video Solution

9. A light in extensible thread passes over a

small frictionless pully. Two blocks of masses

 and  respectively are

attached with the thread as shown in the �g.

The heavier block rests on a horizontal

surface. A shell of mass  moving upward

with a velocity  collides and sticks with

the block of mass  as shown in the �g at 

m = kg M = 3kg

1kg

10m/s

'm'

https://dl.doubtnut.com/l/_KP9gS3Ap2P9s
https://dl.doubtnut.com/l/_KkNdNgXX8ewc


. If the long inclined plane is smooth.  

  

Find the total time  at that instant of

maximum height ascended by 

A. 

B. 

C. 

D. 

t = 0

T

M

s
7
2

s
5

2

s
3

2

s
1

2

https://dl.doubtnut.com/l/_KkNdNgXX8ewc


Answer: B

Watch Video Solution

10. Wedges  and  are smooth and they are

placed in contact as shown. Block  is placed

on wedge  at a height  above ground. Block

and the two wedges are all of same mass .

Neglect friction every where. 

B C

A

B h

m

https://dl.doubtnut.com/l/_KkNdNgXX8ewc
https://dl.doubtnut.com/l/_y9RORIUr6QIJ


  

The maximum height upto which block  rises

on wedge  is

A. 

B. 

C. 

D. 

Answer: C

A

C

h

h/2

h/4

h/3

https://dl.doubtnut.com/l/_y9RORIUr6QIJ


Watch Video Solution

11. Wedges  and  are smooth and they are

placed in contact as shown. Block  is placed

on wedge  at a height  above ground. Block

and the two wedges are all of same mass .

Neglect friction every where. 

  

B C

A

B h

m

https://dl.doubtnut.com/l/_y9RORIUr6QIJ
https://dl.doubtnut.com/l/_FsvARAfyDbZE


The velocity of  when it has slide down to

ground from wedge  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A

C

0

√
gh

2

√
gh

4

√gh

3

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


12. A uniform bar of length  and mass 

is supported horizontally on two smooth

tables as shown in the �gure. A small moth (an

insect) of mass  is sitting on end  of the

rod and a spider (an insect) of mass  is

sitting on the other end . Both the insects

start moving towards each other along the

rod with moth moving at speed  and the

spider at half of this speed. They meet at a

point  on the rod and the spider eats the

moth. After this the spider moves with a

velocity  relative to the rod towards the

12L 48m

8m A

16m

B

2v

P

v/2

https://dl.doubtnut.com/l/_eTyOzF1LdcI1


end . The spider takes negligible time in

eating the insect. Also, let , where 

is a constant having value . 

  

Displacement of the rod by the time when the

insects meet is

A. 

B. 

C. 

A

v = L/T T

4 sec

L/2

L

3L/4

https://dl.doubtnut.com/l/_eTyOzF1LdcI1


D. zero

Answer: C

Watch Video Solution

13. A uniform bar of length  and mass 

is supported horizontally on two smooth

tables as shown in the �gure. A small moth (an

insect) of mass  is sitting on end  of the

rod and a spider (an insect) of mass  is

sitting on the other end . Both the insects

12L 48m

8m A

16m

B

https://dl.doubtnut.com/l/_eTyOzF1LdcI1
https://dl.doubtnut.com/l/_sNbAxcn7cyXx


start moving towards each other along the

rod with moth moving at speed  and the

spider at half of this speed. They meet at a

point  on the rod and the spider eats the

moth. After this the spider moves with a

velocity  relative to the rod towards the

end . The spider takes negligible time in

eating the insect. Also, let , where 

is a constant having value . 

  

The point  is at

2v

P

v/2

A

v = L/T T

4 sec

P

https://dl.doubtnut.com/l/_sNbAxcn7cyXx


A. the centre of the rod

B. the edge of the table supporting the

end 

C. close to the edge of the table

supporting the end 

D. none of the above

Answer: B

Watch Video Solution

B

A

https://dl.doubtnut.com/l/_sNbAxcn7cyXx


14. A uniform bar of length  and mass 

is supported horizontally on two smooth

tables as shown in the �gure. A small moth (an

insect) of mass  is sitting on end  of the

rod and a spider (an insect) of mass  is

sitting on the other end . Both the insects

start moving towards each other along the

rod with moth moving at speed  and the

spider at half of this speed. They meet at a

point  on the rod and the spider eats the

moth. After this the spider moves with a

velocity  relative to the rod towards the

12L 48m

8m A

16m

B

2v

P

v/2

https://dl.doubtnut.com/l/_m1cEYywEaUnm


end . The spider takes negligible time in

eating the insect. Also, let , where 

is a constant having value . 

  

The speed of the bar after the spider eats up

the moth and moves towards  is

A. 

B. 

C. 

A

v = L/T T

4 sec

A

v/2

v

v/6

https://dl.doubtnut.com/l/_m1cEYywEaUnm


D. 

Answer: C

Watch Video Solution

2v

15. A projectile of mass  is shot vertically

upwards with n initial velocity of .

After , it explodes into two fragments, one

of (1st fragment) which having a mass of 

travels vertically up with a velovity of

. Bases on the above

50kg

100m/s

5s

20kg

150m/s(g = 10m/s2)

https://dl.doubtnut.com/l/_m1cEYywEaUnm
https://dl.doubtnut.com/l/_EEZpgYWyGWL4


paragraph answer the following questions. 

What is the magnitude and direction of

velocity of the 2nd fragments just after

explosion is

A.  (up)

B.  (down)

C. 

D.  (down)

Answer: D

Watch Video Solution

m/s
50

3

50m/s

50m/s

m/s
50

3

https://dl.doubtnut.com/l/_EEZpgYWyGWL4


16. A projectile of mass  is shot vertically

upwards with n initial velocity of .

After , it explodes into two fragments, one

of (1st fragment) which having a mass of 

travels vertically up with a velovity of

. Bases on the above

paragraph answer the following questions. 

What is the linear momentum of 

fragement  after the explosion is

A. 

50kg

100m/s

5s

20kg

150m/s(g = 10m/s2)

2nd

3s

140/3kg − m/s

https://dl.doubtnut.com/l/_EEZpgYWyGWL4
https://dl.doubtnut.com/l/_aWnKFpgrh9Rp


B. 

C. 

D. 

Answer: A

Watch Video Solution

40/3kg − m/s

80/3kg −
m

s

100/3kg − m/s

17. A projectile of mass  is shot vertically

upwards with n initial velocity of .

After , it explodes into two fragments, one

of (1st fragment) which having a mass of 

50kg

100m/s

5s

20kg

https://dl.doubtnut.com/l/_aWnKFpgrh9Rp
https://dl.doubtnut.com/l/_Wg0AgvdoMNm3


travels vertically up with a velovity of

. Bases on the above

paragraph answer the following questions. 

The sum of linear momenta of fragments 

after the explosion is

A. 

B. 

C. 

D. 

Answer: C

150m/s(g = 10m/s2)

3s

2400kg − m/s

1400kg − m/s

1000kg − m/s

3800kg − m/s

https://dl.doubtnut.com/l/_Wg0AgvdoMNm3


Watch Video Solution

18. A small particle of mass  is moving

horizontally at a height of  from ground

with velocity . A perfectly inelastic

collision occurs at point  of surface. The

mass  of sphere is . (  and 

) (Assume all surfaces to be

smooth). Answer the following questions. 

m/10

3R/2

10m/s

P

m R m = 10Kg

R = 0.1m

https://dl.doubtnut.com/l/_Wg0AgvdoMNm3
https://dl.doubtnut.com/l/_FG97706AerFB


 

speed of particle just after collisons is

approximately..........

A. 

B. 

C. 

D. 

5.0m/s

10m/s

15.0m/s

20.0m/s

https://dl.doubtnut.com/l/_FG97706AerFB


Answer: A

Watch Video Solution

19. A small particle of mass  is moving

horizontally at a height of  from ground

with velocity . A perfectly inelastic

collision occurs at point  of surface. The

mass  of sphere is . (  and 

) (Assume all surfaces to be

smooth). Answer the following questions. 

m/10

3R/2

10m/s

P

m R m = 10Kg

R = 0.1m

https://dl.doubtnut.com/l/_FG97706AerFB
https://dl.doubtnut.com/l/_EcF14fOqPHYI


 

Speed of shpere just after collision is

A. 

B. 

C. 

D. 

Answer: B

27/43m/s

m/s
30

43

m/s
35

43

m/s
40

43

https://dl.doubtnut.com/l/_EcF14fOqPHYI


View Text Solution

20. Two smooth balls  and , each of mass

 and radius , have their centres as shown

in �g. Ball , moving along positive x-axis,

collides with ball . Just before the collision,

speed of ball  is  and ball  is

stantionary. The collision 

  

A B

m R

A

B

'A' 4m/s 'B'

https://dl.doubtnut.com/l/_EcF14fOqPHYI
https://dl.doubtnut.com/l/_UqSciPu1QFza


Velocity of the ball  just after the collision

is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

'A'

(i + √3ĵ)m/s

(i − √3ĵ)m/s

(2i + √3ĵ)m/s

(2i + 2ĵ)m/s

https://dl.doubtnut.com/l/_UqSciPu1QFza


21. Two smooth balls  and , each of mass 

and radius , have their centres as shown in

�g. Ball , moving along positive x-axis,

collides with ball . Just before the collision,

speed of ball  is  and ball  is

stantionary. The collision 

  

What is velocity of ball  after collision is

A B m

R

A

B

'A' 4m/s 'B'

'B'

https://dl.doubtnut.com/l/_BkTiqhtoE4UD


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(3 î − √3ĵ)m/s

(2√3 î − 2√3ĵ)m/s

(2 î − 2√3ĵ)m/s

(√3 î − √3ĵ)m/s

22. Two smooth balls  and , each of mass 

and radius , have their centres as shown in

�g. Ball , moving along positive x-axis,

A B m

R

A

https://dl.doubtnut.com/l/_BkTiqhtoE4UD
https://dl.doubtnut.com/l/_ADXql7kH7dRt


collides with ball . Just before the collision,

speed of ball  is  and ball  is

stantionary. The collision 

  

Impluse of the force exerted by  on 

during the collision is equal to

A. 

B. 

C. 

B

'A' 4m/s 'B'

'A' 'B'

(√3mî + 3mĵ)kg −
m

s

( mî − 3mĵ)kg −
√3
2

m

s

(3mî − √3mĵ)kg −
m

s

https://dl.doubtnut.com/l/_ADXql7kH7dRt


D. 

Answer: C

Watch Video Solution

(2√3mî − 3mĵ)kg −
m

s

23. Two smooth balls  and , each of mass 

and radius , have their centres as shown in

�g. Ball , moving along positive x-axis,

collides with ball . Just before the collision,

speed of ball  is  and ball  is

stantionary. The collision 

A B m

R

A

B

'A' 4m/s 'B'

https://dl.doubtnut.com/l/_ADXql7kH7dRt
https://dl.doubtnut.com/l/_ia8P2OHZWz5h


  

Coe�cient of restitution during the collision is

changed to , keeping all other parameters

unchanged. What is the velocity of the ball

 after the collision.

A. 

B. 

C. 

1
2

'B'

(3√3 î + 9ĵ)m/s
1
2

(9 î − 3√3ĵ)m/s
1

4

(6 î + 3√3ĵ)m/s

https://dl.doubtnut.com/l/_ia8P2OHZWz5h


D. 

Answer: B

Watch Video Solution

(6 î − 3√3ĵ)m/s

24. A ball of mass  is projected with a

velocity  at angle  with the horizontal. It

collides with a smooth box of mass  at its

highest position. If the co-e�cient of

restitution is .  

m

' u' θ

'M'

' e'

https://dl.doubtnut.com/l/_ia8P2OHZWz5h
https://dl.doubtnut.com/l/_7WWzq7n2SxCn


  

FInd the velocity of the ball after collision

A. 

B. 

C. 

D. 

( )u cos θ
m − eM

M + m

( )u cos θ
M − em

M + m

( )u sin θ
m + eM

M + m

( )u sin θ
m − eM

M + m

https://dl.doubtnut.com/l/_7WWzq7n2SxCn


Answer: A

Watch Video Solution

25. A ball of mass  is projected with a

velocity  at angle  with the horizontal. It

collides with a smooth box of mass  at its

highest position. If the co-e�cient of

restitution is .  

m

' u' θ

'M'

' e'

https://dl.doubtnut.com/l/_7WWzq7n2SxCn
https://dl.doubtnut.com/l/_cM6EAW4vfgqw


  

Find the horizontal distance travelled by the

ball before collision.

A. 

B. 

C. 

u22 sin θ cos θ

g

u2 sin θ cos θ

g

u2 sin θ cos θ

2g

https://dl.doubtnut.com/l/_cM6EAW4vfgqw


D. 

Answer: B

Watch Video Solution

u2 sin θ cos θ

4g

26. A ball of mass  is projected with a

velocity  at angle  with the horizontal. It

collides with a smooth box of mass  at its

highest position. If the co-e�cient of

restitution is .  

m

' u' θ

'M'

' e'

https://dl.doubtnut.com/l/_cM6EAW4vfgqw
https://dl.doubtnut.com/l/_88NJ4edZldyx


  

Find the position at which the ball meets the

x-axis from the origin

A. 

B. 

C. 

( )R
M(1 − e) + 2m

M + m

( )R
m(1 − e) + 2M

M + m

( )R
M + m(1 − e)

M + m

https://dl.doubtnut.com/l/_88NJ4edZldyx


D. 

Answer: A

Watch Video Solution

( )R
M(1 − e) + 2m

2(M + m)

27. An inelastic ball is projetced with a velocity

 at an angle  to the horizontal, towards

a wall distant  from the point of projection.

After collision the ball returns to the point of

projection (Co-e�cient of restitution between

sphere and wall is )  

' u' 'α'

' d'

' e'

https://dl.doubtnut.com/l/_88NJ4edZldyx
https://dl.doubtnut.com/l/_aMSwehv0QzhY


  

The total time of journey of the ball is

A. 

B. 

C. 

u sinα

g

2u sinα

g

2u cosα

g

https://dl.doubtnut.com/l/_aMSwehv0QzhY


D. 

Answer: B

Watch Video Solution

u tanα

2g

28. An inelastic ball is projetced with a velocity

 at an angle  to the horizontal, towards

a wall distant  from the point of projection.

After collision the ball returns to the point of

projection (Co-e�cient of restitution between

sphere and wall is )  

' u' 'α'

' d'

' e'

https://dl.doubtnut.com/l/_aMSwehv0QzhY
https://dl.doubtnut.com/l/_MBvbQSZYZnA7


  

The horizontal distance  from the wall is

A. 

B. 

C. 

' d'

( )
u2 sin 2α

g

e

1 + e

( )
u2 sinα

g

e

1 + e

( )
u2 cos 2α

g

e

1 + e

https://dl.doubtnut.com/l/_MBvbQSZYZnA7


D. 

Answer: A

Watch Video Solution

( )
u2 sin 2α

2g
e

1 + e

29. An inelastic ball is projetced with a velocity

 at an angle  to the horizontal, towards

a wall distant  from the point of projection.

After collision the ball returns to the point of

projection (Co-e�cient of restitution between

sphere and wall is )  

' u' 'α'

' d'

' e'

https://dl.doubtnut.com/l/_MBvbQSZYZnA7
https://dl.doubtnut.com/l/_IEpYlvCOoXi3


  

If the line joining the point of projection and

the point of impact makes an angle  with

the horizontal, then  is

A. 

B. 

' θ'

tan θ

e tanα

(1 + e)tanα

https://dl.doubtnut.com/l/_IEpYlvCOoXi3


C. 

D. 

Answer: D

Watch Video Solution

(1 + e)

tanα

tanα

(1 + e)

30. A ball of mass  is hung vertically

by a thread of length . Upper end

of the thread is attached to the ceiling of a

trolley of mass . Initially, the trolley is

stationary and it is free to move along

m = 1kg

1 = 1.50m

M = 4kg

https://dl.doubtnut.com/l/_IEpYlvCOoXi3
https://dl.doubtnut.com/l/_OlI69VGdtdKQ


horizontal rails with out friction. A shell of

mass , moving horizontally with

velocity  collides with thread starts

to de�ect towards right 

  

The velocity of the combined body just after

collision is

A. 

m = 1kg

v0 = 6m/s

2m/s

https://dl.doubtnut.com/l/_OlI69VGdtdKQ


B. 

C. 

D. 

Answer: B

Watch Video Solution

3m/s

1m/s

4m/s

31. A ball of mass  is hung vertically

by a thread of length . Upper end

of the thread is attached to the ceiling of a

trolley of mass . Initially, the trolley is

m = 1kg

1 = 1.50m

M = 4kg

https://dl.doubtnut.com/l/_OlI69VGdtdKQ
https://dl.doubtnut.com/l/_He4P5SLJFEhG


stationary and it is free to move along

horizontal rails with out friction. A shell of

mass , moving horizontally with

velocity  collides with thread starts

to de�ect towards right 

  

At the time a maximum de�ection of the

thread with vertical, the trolley will move with

velocity

m = 1kg

v0 = 6m/s

https://dl.doubtnut.com/l/_He4P5SLJFEhG


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2m/s

3m/s

1m/s

4m/s

32. A ball of mass  is hung vertically

by a thread of length . Upper end

of the thread is attached to the ceiling of a

m = 1kg

1 = 1.50m

https://dl.doubtnut.com/l/_He4P5SLJFEhG
https://dl.doubtnut.com/l/_Eyk5T1RWfeeR


trolley of mass . Initially, the trolley is

stationary and it is free to move along

horizontal rails with out friction. A shell of

mass , moving horizontally with

velocity  collides with thread starts

to de�ect towards right 

  

The maximum de�ection of the thread with

the vertical is

M = 4kg

m = 1kg

v0 = 6m/s

https://dl.doubtnut.com/l/_Eyk5T1RWfeeR


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos −1( )
4
5

cos −1( )
3

5

cos −1( )
2

3

cos −1( )
3

4

33. A bullet of mass  is �red from a gum of

mass  with a (muzzle) velocity . If the cart

on which gun is �xed can move on the smooth

'm'

M u

https://dl.doubtnut.com/l/_Eyk5T1RWfeeR
https://dl.doubtnut.com/l/_cycsAouJsqpB


horizontal �oor as shown 

  

Find recoil velocity of the cart

A. 

B. 

C. 

D. 

Mu cos θ

M + m

mu cos θ

M

Mu cos θ

m

mu cos θ

M + m

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


Answer: D

Watch Video Solution

34. A bullet of mass  is �red from a gum of

mass  with a (muzzle) velocity . If the cart

on which gun is �xed can move on the smooth

horizontal �oor as shown 

  

'm'

M u

https://dl.doubtnut.com/l/_cycsAouJsqpB
https://dl.doubtnut.com/l/_Tu3h79tEXijG


Find maximum compression of spring of

spring constant  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(K)

√ ( )
M

K

mu cos θ

m

√ ( )
K

M

Mu cos θ

M + m

√ ( )
M

K

mu cos θ

M + m

√ ( )
M

K

mu cos θ

M

https://dl.doubtnut.com/l/_Tu3h79tEXijG


35. A bullet of mass  is �red from a gum of

mass  with a (muzzle) velocity . If the cart

on which gun is �xed can move on the smooth

horizontal �oor as shown 

  

Energy of explosion (or) change in kinetic

energy of the system is

A. 

'm'

M u

m(M + m sin2
θ)u2

2(M + m)

https://dl.doubtnut.com/l/_1R8yQwbyf523


Integer Type Questions

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

M(M + m cos2 θ)u2

(M + m)

m(M + m)u2

M

1. Two Particle of equal masses  are initially

at rest. A particle of mass  moving at speed 

4M

M

https://dl.doubtnut.com/l/_1R8yQwbyf523
https://dl.doubtnut.com/l/_vEa6mXgjzSNa


 collide elastically with one of the larger

balls. How many collision occure? 

Watch Video Solution

u

2. Two balls with masses  and 

 have identical velocity 

in the direction shwon in �gure. They collide at

origin. Find the distance of position of .

m1 = 3kg

m2 = 5kg V = 5m/s

C. M

https://dl.doubtnut.com/l/_vEa6mXgjzSNa
https://dl.doubtnut.com/l/_NhxHeco6D9Cv


from the origin  after the collision.  

Watch Video Solution

2 sec

3. A simple pendalum is suspended from a peg

on a verticle wall . The pendulum is pulled

away from the well is a horizental position

https://dl.doubtnut.com/l/_NhxHeco6D9Cv
https://dl.doubtnut.com/l/_bdsPRPblDglS


(see �g) and released . The bell his the well the

coe�cient of resitution being   

 

what is the miximum number of colision after

which the amplitube of secillections between

less that  digree ?

Watch Video Solution

2

√5

60

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


4. The friction coe�cient between the

horizontal surface and each of the block

shown in the �gure is . The collision

between the blocks is perfectly elastic. Find

the separation between them when they come

to rest. (Take ).  

Watch Video Solution

0.2

g = 10m/s2

https://dl.doubtnut.com/l/_VXYDnJ79dZmv
https://dl.doubtnut.com/l/_rCQD4YLys8Q1


5. A small ball of mass  is connected by an

intextensible mass less string of length

 with an another ball of mass 

. They are released with zero tension

in the string from a height  as

shown. Find the time when the string becomes

taut for the �rst time after the mass 

collides with the ground is _____ . (Take all

'm'

(' l' = 10m)

M = 4m

h(h = 5m)

'M'

S

https://dl.doubtnut.com/l/_rCQD4YLys8Q1


collisions to be elastic)   

Watch Video Solution

(g = 10m/s2)

6. A small particle of mass  moving

with constant horizontal velocity 

m = 2kg

u = 10m/s

https://dl.doubtnut.com/l/_rCQD4YLys8Q1
https://dl.doubtnut.com/l/_FoYtS28dsVfh


strikes a wedge shaped block of mass

 placed on smooth horizontal

surface on its inclined surface as shown in

�gure. After collision particle starts moving up

the inclined plane. Calculate the velocity of

wedge immediately after collision. 

Watch Video Solution

M = 4kg

https://dl.doubtnut.com/l/_FoYtS28dsVfh
https://dl.doubtnut.com/l/_mbIXKjIEJV0M


7. Three identical balls, ball I, ball II and ball III

are placed on a smooth �oor on a straight line

at the separation of  between balls as

shown in �gure. Initially balls are stationary.

But I is given velocity of  towards ball II,

collision between balls I and II is inelastic with

coe�cient of restitution  but collision

between balls II and III is perfectly elastic.

What is the time interval between two

consecutive collisions between ball I and II? 

10m

10m/s

0.5

https://dl.doubtnut.com/l/_mbIXKjIEJV0M


Watch Video Solution

8. A ball collides at  with velocity  at 

 with vertical. There is a �ag at  and a will

at . Collision of ball with groundis perfectly

inelastic  and that with wall is elastic 

. Given . Find the

time after which ball will collide with the �ag. 

B 10m/s

30∘ A

C

(e = 0)

(e = 1) AB = BC = 10m

https://dl.doubtnut.com/l/_mbIXKjIEJV0M
https://dl.doubtnut.com/l/_seyYNaaz9TVI


Subjective Type Questions

Watch Video Solution

1. Two particles of mases  and  moving on

parallel straight lines are at the distance 

apart with velocities  and . The

particles are connected by a string of length

 which was loose in the beginning.

Calculate the impluse of tension of the string

m m'

' a'

v v' (v > v' )

( > a)

https://dl.doubtnut.com/l/_seyYNaaz9TVI
https://dl.doubtnut.com/l/_cKRdSmZraO6X


when it becomes taut. 

Watch Video Solution

2. A body of mass  with a small block 

placed on it rests on a smooth horizontal

surface. The block is set in motion in the

horizontal direction with a velocity . To what

M m

v

https://dl.doubtnut.com/l/_cKRdSmZraO6X
https://dl.doubtnut.com/l/_O7OAUae4hO3F


height relative to the initial level will the block

rise after breaking o� from the body .

Friction can be assumed to be absent. 

Watch Video Solution

M

3. From a point on a smooth �oor of a room a

ball is shot to hit a wall. The ball then returns

back to the point of projection. If the time

https://dl.doubtnut.com/l/_O7OAUae4hO3F
https://dl.doubtnut.com/l/_zceAu3eAnPel


taken by the ball in returining is twice the time

taken to reach the wall, �nd twice the time

taken to reach the wall, �nd the coe�cient of

restitution between was and ball.

Watch Video Solution

4. Stationary particles of mass  is hit by

another particles of mass . The stationary

particle deviates through  and the other by

. Find the value of  if the collision is

perfectly elastic.

m2

m1

θ

90∘ θ

https://dl.doubtnut.com/l/_zceAu3eAnPel
https://dl.doubtnut.com/l/_0DSZUpMPCCKP


Watch Video Solution

5. The blocks shown in �gure have equal

masses. The surface of A is smooth but that of

B has a friction coe�cietn of 0.10 with the

�oor. Block A is moving at a speed of 10 m/s

towards B which is kept at rest. Fnd the

distance travelled by B if (a). the collision is

perfectly elastic and (b). the collisioni is

perfectly inelastic. Take .  

Watch Video Solution

g = 10
m

s2

https://dl.doubtnut.com/l/_0DSZUpMPCCKP
https://dl.doubtnut.com/l/_iMRNxf6Z3YHd


6. Two identical smooth balls are projected

towards each other from points  and  on

the horizontal ground with same speed of

projection. The angle of projection in each

case is . The distance between  and  is 

. The balls collide in air and return to

their respective points of projection. If

coe�cient of restitution is , �nd  

(a) the speed of projection of either ball. 

(b) coordinates of point with respect to a

point of projection of , where the balls

A B

30∘ A B

100m

e = 0.7

A

https://dl.doubtnut.com/l/_iMRNxf6Z3YHd
https://dl.doubtnut.com/l/_prePITzualiA


collide. 

(Take )

Watch Video Solution

g = 10m/s2

7. A car P is moving with a uniform speed

 towards a carriage of mass 9 kg at

rest kept on the rails at a point B as shown in

�gure. The height AC is 120 m. Cannon balls of

1 kg are �red from the car with an initial

velocity  at an angle  with the

horizontal. The �rst cannon hall hits the

5√3m/s

100m/s 30∘

https://dl.doubtnut.com/l/_prePITzualiA
https://dl.doubtnut.com/l/_Kt9CmzNz1Ooi


stationary carriage after a time  and sticks to

it. Determine .  

  

At , the second cannon ball is �red. Assume

that the resistive force between the rails and

the carriage is constant and ignore the

vertical motion of the carriage throughout. If

the second ball also hits and sticks to the

t0

t0

t0

https://dl.doubtnut.com/l/_Kt9CmzNz1Ooi


carriage, what will be the horizontal velocity of

the carriage just after the second impact?

Watch Video Solution

8. An object of mass 5 kg is projecte with a

velocity of  at an angle of  to the

horizontal. At the highest point of its path ,

the projectile explodes and breaks up into two

fragments of masses 1kg and 4 kg. The

fragments separate horizontally after the

explosion, which releases internal energy such

20ms− 1 60∘

https://dl.doubtnut.com/l/_Kt9CmzNz1Ooi
https://dl.doubtnut.com/l/_asjKPAVhjY4R


that  of the system at the highest point

is doubled. Calculate the separation betweent

the two fragments when they reach the

ground.

Watch Video Solution

K. E.

9. A block 'A' of mass 2m is placed on another

block 'B' of mass 4m which in turn is placed on

a �xed table. The two blocks have a same

length 4d and they are placed as shown in �g

The coe�cient of friction (both static and

https://dl.doubtnut.com/l/_asjKPAVhjY4R
https://dl.doubtnut.com/l/_3OWBy9wA4kUc


kinetic) between the block 'B' and table is .

There is no friction between the two blocks. A

small object of mass m moving horizontally

along a line passing through the centre of

mass (cm.) of the block B and perpendicular to

its face with a speed v collides elastically with

the block B at a height d above the table. 

  

(a) What is the minimum value of v(call it )

μ

v0

https://dl.doubtnut.com/l/_3OWBy9wA4kUc


Level I H W

required to make the block A topple? 

(b) If ,�nd the distance (from the point

P in the �gure ) at which the mass m falls on

the table after collision. (Ignore the role of

friction during the collision).

Watch Video Solution

v = 2v0

1. If a force  acts on

a body produces a displacement of

→
F = (

→
i + 2

→
j +

→
k )N

https://dl.doubtnut.com/l/_3OWBy9wA4kUc
https://dl.doubtnut.com/l/_ZtYSy1uXLugv


, then the work

done is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

→
S = (4

→
i +

→
j + 7

→
k )m

9J

13J

5J

1J

https://dl.doubtnut.com/l/_ZtYSy1uXLugv


2. Work done by the gravitational force on a

body of mass  moving on a smooth

horizontal surface through a distance  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

' 'm' '

' s'

mgs

−mgs

0

2mgs

https://dl.doubtnut.com/l/_oD9NTVx5JwWE


3. A body of mass  is made to travel with a

unitform acceleration of  over a

distance of , then work to be done is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1kg

30cm/s2

2m

6J

60J

0.6J

0.3J

https://dl.doubtnut.com/l/_ATeBfkJqs33r


4. A uniform cylinder of radius  length 

and mass  is lying on the ground with the

curved surface touching the ground. F it is to

be oriented on the ground with the �at

circular end in contact with ground, the work

to be done is

A. 

B. 

C. 

D. 

' r' 'L'

'm'

mg[(L/2) − r]

mL[(g/2) − r]

mr(gL − 1)

mgLr

https://dl.doubtnut.com/l/_tV0A7Z42Pyfb


Answer: A

Watch Video Solution

5. A meter scale of mass  is lying

horizontally on the �oor. If it is to be held

vertically with one end touching the �oor, the

work to be done is

A. 

B. 

C. 

400gm

6J

4J

40J

https://dl.doubtnut.com/l/_tV0A7Z42Pyfb
https://dl.doubtnut.com/l/_dU6urpK9XvBL


D. 

Answer: D

Watch Video Solution

2J

6. A force  is applied on a lawn move at an

angle of  with the horizontal. If it moves

through a distance , the work done by the

force is

A. 

F

60∘

x

Fx/2

https://dl.doubtnut.com/l/_dU6urpK9XvBL
https://dl.doubtnut.com/l/_I0Bcx5wMDXb6


B. 

C. 

D. 

Answer: A

Watch Video Solution

F /2x

2Fx

2x/F

7. A weight lifter jerks  vertically through

 metre and holds still at that height for two

minutes. The work done by him in lifting and

in holding it still are respectively

220kg

1.5

https://dl.doubtnut.com/l/_I0Bcx5wMDXb6
https://dl.doubtnut.com/l/_36a9YsDgdJYH


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

220J, 330J

3234J, 0J

2334J, 10J

0J, 3234J

8. A tennis ball has a mass of  and is

served by a player with speed of . The

work done in serving the ball is nearly

56.7gm

180kmph

https://dl.doubtnut.com/l/_36a9YsDgdJYH
https://dl.doubtnut.com/l/_pAneAORY07mR


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

710J

71J

918J

91.8J

9. A body of mass  is projected vertically up

with velocity . The work done on the

2kg

5ms− 1

https://dl.doubtnut.com/l/_pAneAORY07mR
https://dl.doubtnut.com/l/_o8G8BuFfV4dM


body by gravitational force before it is

brought to rest momentarily is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

250J

25J

0J

−25J

https://dl.doubtnut.com/l/_o8G8BuFfV4dM


10. A force  acts on a particle in x-

direction where F is in newton and x in metre.

Find the work done by this force during a

displacement form 1. 0 m to x = 2.0 m.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

F = (2 + x)

2J

3.5J

4.5J

5J

https://dl.doubtnut.com/l/_kqu4RWL430BP


Watch Video Solution

11. On increasing the speed of a bosy to

, its kinetic energy is quadrupled. Then

is original speed must be

A. 

B. 

C. 

D. 

Answer: D

2ms− 1

0.25ms− 1

1ms− 1

4ms− 1

2ms− 1

https://dl.doubtnut.com/l/_kqu4RWL430BP
https://dl.doubtnut.com/l/_aMoAIZnG5SrQ


Watch Video Solution

12. A bullet of mass  strikes a target at 

 velocity and does half of its initial

velocity. The loss of kinetic energy in joules is

A. 

B. 

C. 

D. 

Answer: D

10gm

400m/s

800

200

400

600

https://dl.doubtnut.com/l/_aMoAIZnG5SrQ
https://dl.doubtnut.com/l/_e95GAH1Y5XcV


Watch Video Solution

13. An object is acted on by a retarding force

of  and at a particular instant its kinetic

energy is . The object will come to rest after

it has travelled a distance of

A. 

B. 

C. 

D. 

10N

6J

3/5

5/3

4m

16m

https://dl.doubtnut.com/l/_e95GAH1Y5XcV
https://dl.doubtnut.com/l/_q0mB8uI8PgXR


Answer: A

Watch Video Solution

14. A man standing on the edge of the roof of

a  tall building projects a ball of mass

 vertically up with a speed of .

The kinetic energy of the ball when it reaches

the ground will be 

A. 

B. 

20m

100gm 10ms− 1

[g = 10ms− 2]

5J

20J

https://dl.doubtnut.com/l/_q0mB8uI8PgXR
https://dl.doubtnut.com/l/_jdMw6l5KcchJ


C. 

D. Zero

Answer: C

Watch Video Solution

25J

15. A river of salty water is �owing with a

velocity . If the density of water is 

, the kinetic energy of each of cubic

metre of water is

2m/sec

1.2gm/cc

https://dl.doubtnut.com/l/_jdMw6l5KcchJ
https://dl.doubtnut.com/l/_Vr2CpBG8gT3e


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

2.4J

24J

4.8KJ

2.4KJ

16. If the kinetic energy of a body increases by

, the percentage increases in its

momentum is

125 %

https://dl.doubtnut.com/l/_Vr2CpBG8gT3e
https://dl.doubtnut.com/l/_rSEqAFAJLY0f


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

50 %

62.5 %

250 %

200 %

17. The kinetic energy of a body is . If one-

fourth of its mass is removed and velocity is

doubled, its new kinetic energy is

'K'

https://dl.doubtnut.com/l/_rSEqAFAJLY0f
https://dl.doubtnut.com/l/_weC3wj7zyHHs


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

K

3K

4K

9K/4

18. An inelastic ball falls from a height of 

metres. It loses  of its total energy due to

impact. The ball will now rise to a height of

100

20 %

https://dl.doubtnut.com/l/_weC3wj7zyHHs
https://dl.doubtnut.com/l/_UONjcQ1kTBGZ


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

80m

120m

60m

9.8m

19. A woman weighing  eats plum cake

whose energy content is  calories. If all

63kg

9800

https://dl.doubtnut.com/l/_UONjcQ1kTBGZ
https://dl.doubtnut.com/l/_0ffWlMTdkeo2


this energy could be utilized by her, she can

ascend a height of

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1m

67m

100m

42m

https://dl.doubtnut.com/l/_0ffWlMTdkeo2


20. A spring of spring constant 

is stretched initially by 5 cm from the

unstretched position. The work required to

further stretch the spring by another 5 cm is .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5 × 103N /m

6.25Nm

12.50Nm

18.75Nm

25Nm

https://dl.doubtnut.com/l/_h8yf3F8K8NyJ


Watch Video Solution

21. A spring with spring constant  when

stretched through , the potential energy

is . If it stretched by , the potential

energy will be

A. 

B. 

C. 

D. 

K

1cm

U 4cm

4U

8U

16U

2U

https://dl.doubtnut.com/l/_h8yf3F8K8NyJ
https://dl.doubtnut.com/l/_hkDLCraD7Gf5


Answer: C

Watch Video Solution

22. A body moving with a kinetic energy of 

cmes to rest at a distance of  due to a

retarding force of

A. 

B. 

C. 

D. 

6J

1m

4N

6N

5N

8N

https://dl.doubtnut.com/l/_hkDLCraD7Gf5
https://dl.doubtnut.com/l/_OZcPQInnFKhT


Answer: B

Watch Video Solution

23. A ship of mass  initially at rest, is

pulled by a force of  through a

distance of 3m. Assuming that the resistance

due to water is negligible, the speed of the

ship is

A. 

B. 

3 × 107kg

5 × 105N

0.1m/s

1.5m/s

https://dl.doubtnut.com/l/_OZcPQInnFKhT
https://dl.doubtnut.com/l/_QyfNV9Gl0Td6


C. 

D. 

Answer: A

Watch Video Solution

5m/s

60m/s

24. A vehicle of mass 1000 kg is moving with a

velocity of .It is brought to rest by

applying brakes and locking the wheels. If the

slidding friction between the tyres and the

15ms− 1

https://dl.doubtnut.com/l/_QyfNV9Gl0Td6
https://dl.doubtnut.com/l/_esODzN50AbCE


road is 6000 N, then the distance moved by

the vehicle before coming to rest is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

37.5m

18.75m

75m

15m

https://dl.doubtnut.com/l/_esODzN50AbCE


25. The workdone to accelerate a body from

 to  is three times the work

done to accelerate it from  to . The

value of  in  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30ms− 1 60ms− 1

10ms− 1
' v'

' v' ms− 1

30

20√2

30√3

10√10

https://dl.doubtnut.com/l/_26c6YSr0HHOW


Watch Video Solution

26. A block of mass  is initially at rest on a

horizontal frixtionless surface. A horizontal

force  newtons acts on it, when

the block is at . The maximum kinetic

energy of the block between  and 

 is

A. 

B. 

C. 

4kg

→
F = (3 + x) î

x = 0

x = 0

x = 2m

6J

8J

9J

https://dl.doubtnut.com/l/_26c6YSr0HHOW
https://dl.doubtnut.com/l/_Ys1fKDeKnv3K


D. 

Answer: B

Watch Video Solution

10J

27. A block of mass  slides on a horizontal

frictionless surface with a speed of . It is

brought to rest in compressing a spring in its

path. If the force constant of the spring is

, by how much the spring will be

compressed

4kg

2m/s

400N /m

https://dl.doubtnut.com/l/_Ys1fKDeKnv3K
https://dl.doubtnut.com/l/_B5li92TdadRp


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 × 10− 2m

0.2m

20m

200m

28. At what height above the ground must a

mass of  be to have its  equal in value5kg PE

https://dl.doubtnut.com/l/_B5li92TdadRp
https://dl.doubtnut.com/l/_Ljbs5sIKWmTh


to the  possessed by it when it moves with

Watch Video Solution

KE

29. A body slides down a �xed curved track

that is one quadrant of a circle of radius , as

in the �gure. If there is no friction and the

R

https://dl.doubtnut.com/l/_Ljbs5sIKWmTh
https://dl.doubtnut.com/l/_PpN6N9mCFLYd


body starts from rest, its speed at the bottom

of the track is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5gR

√5gR

√2gR

√gR

https://dl.doubtnut.com/l/_PpN6N9mCFLYd


30. An electric motor in a crane while lifting a

load produces a tension of  in the cable

attached to the load. If the motor is winding

the cable at the rate of , the power of

the motor espressed in kilo watt units must be

A. 

B. 

C. 

D. 

Answer: C

4000N

3ms− 1

4

3

12

6

https://dl.doubtnut.com/l/_RQD45BotYtI7


Watch Video Solution

31. An electric motor operates with an

e�ciency of . A pump operated by the

motor has an e�ciency of . The overall

e�ciency of the system is

A. 

B. 

C. 

D. 

90 %

80 %

85 %

100 %

72 %

60 %

https://dl.doubtnut.com/l/_RQD45BotYtI7
https://dl.doubtnut.com/l/_tncuYIf1C4cP


Answer: C

Watch Video Solution

32. A machine gun �res  bullets per minute.

The velocity of each bullet is  and the

mass of each bullet is . The power of the

machine gun is

A. 

B. 

C. 

420

300ms− 1

1gm

315W

315000W

630W

https://dl.doubtnut.com/l/_tncuYIf1C4cP
https://dl.doubtnut.com/l/_dtjbaVXnzjAR


D. 

Answer: A

Watch Video Solution

3150W

33. A  mass at rest is subjected to an

acceleration of  and travels . The

average power during the motion is

A. 

B. 

1kg

5m/s2 40m

40W

8W

https://dl.doubtnut.com/l/_dtjbaVXnzjAR
https://dl.doubtnut.com/l/_oVLkSr0qqU0Z


C. 

D. 

Answer: C

Watch Video Solution

50W

200W

34. If the power of the motor of a water pump

is , then the volume of water in llitres

that can be lifted to a height of  in one

minute by the pump is 

3kW

10m

(g = 10ms− 2)

https://dl.doubtnut.com/l/_oVLkSr0qqU0Z
https://dl.doubtnut.com/l/_CHUzCTkAIDDk


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1800

180

18000

18

35. A particle moves with a velocity

 under the in�uence of a(5 î + 3ĵ + 6k̂)m/s

https://dl.doubtnut.com/l/_CHUzCTkAIDDk
https://dl.doubtnut.com/l/_6qFsu3zJhBzL


constant force . The

instantaneous power applied to the particle is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(5 î + 5ĵ + 10k̂)N

100W

40W

140W

170W

https://dl.doubtnut.com/l/_6qFsu3zJhBzL


36. A body of mass  is rotated in a vertical

circle of radius  by means of light string. If

the velocity of body is  while it is

crossing highest point of vertical circle then

the tension in the string at that instant is

A. 

B. 

C. 

D. Zero

Answer: D

m

R

√gR

2mg

mg

mg

2

https://dl.doubtnut.com/l/_lVqTHPF4DEfE


Watch Video Solution

37. A body of mass  is rotated in a vertical

circle with help of light string such that

velocity of body at a point is equal to critical

velocity at that point. If  be the tensions

in the string when the body is crossing the

highest and the lowest positions then the

following relation is correct

A. 

B. 

m

T1, T2

T2 − T1 = 6mg

T2 − T1 = 4mg

https://dl.doubtnut.com/l/_lVqTHPF4DEfE
https://dl.doubtnut.com/l/_Jk9Gg7ktiC3c


C. 

D. 

Answer: A

Watch Video Solution

T2 − T1 = 3mg

T2 − T1 = 2mg

38. A vehicle is travelling with uniform speed

along a concave road of radius of curvature

. At lowest point of concave road is the

normal reaction on the vehicle is three times

its weight, the speed of vehicle is

19.6m

https://dl.doubtnut.com/l/_Jk9Gg7ktiC3c
https://dl.doubtnut.com/l/_BUQ71f13n0Bq


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4.9m/s

9.8m/s

14.7m/s

19.6m/s

39. A car is travelling along a �yover bridge

which is a part of vertical circle of radius .

At the highest point of it the normal reaction

10m

https://dl.doubtnut.com/l/_BUQ71f13n0Bq
https://dl.doubtnut.com/l/_mEECAWLSqr2E


on the car is half of it’s weight, the speed of

car is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

7m/s

10m/s

14m/s

20m/s

https://dl.doubtnut.com/l/_mEECAWLSqr2E


40. A very small particle rests on the top of a

hemisphere of radius . Calculate the

smallest horizontal velocity to be given to it if

it is to leave the hemisphere without sliding

down its surface, take .

A. 

B. 

C. 

D. 

Answer: C

20cm

g = 9.8m/s2

√9.8m/s

√4.9m/s

√1.96m/s

√3.92m/s

https://dl.doubtnut.com/l/_4L3DTPPQitMr


Watch Video Solution

41. A ball of  mass moving with a speed of 

 has a head on elastic collision with a 

 mass initially at rest. The speeds of both

the bodies after collision are respectively

A. 

B. 

C. 

D. 

4kg

3ms− 1

6kg

0.6ms− 1, 2.4ms− 1

−0.6ms− 1, − 2.4ms− 1

−0.6ms− 1, 2.4ms− 1

−0.6ms− 1, − 2.4ms− 1

https://dl.doubtnut.com/l/_4L3DTPPQitMr
https://dl.doubtnut.com/l/_6IsxITXDfzIU


Answer: C

Watch Video Solution

42. A ping-pong ball strikes a wall with a

velocity of . If the collision is perfectly

elastic, �nd the velocity if ball after impact

A. 

B. 

C. 

D. 

10ms− 1

−20ms− 1

−5ms− 1

1.0ms− 1

−10ms− 1

https://dl.doubtnut.com/l/_6IsxITXDfzIU
https://dl.doubtnut.com/l/_Rs4vo5WgHHU7


Answer: D

Watch Video Solution

43. Two identical balls collide head on. The

initial velocity of one is  , while that

of the other is . If the collision is

perfectly elastic, then their respective �nal

velocities are

A. 

B. 

0.75ms− 1

−0.43ms− 1

0.75ms− 1, − 0.43ms− 2

−0.43ms− 1, 0.75ms− 1

https://dl.doubtnut.com/l/_Rs4vo5WgHHU7
https://dl.doubtnut.com/l/_cmKyyHw3Lt48


C. 

D. 

Answer: B

Watch Video Solution

−0.75ms− 1, 0.43ms− 1

0.43ms− 1, 0.75ms− 1

44. A truck of mass  tons moving with

 collides with a stationary truck of

mass  tons and automatically connected to

move together. The common velocity is

15

1ms− 1

10

https://dl.doubtnut.com/l/_cmKyyHw3Lt48
https://dl.doubtnut.com/l/_onHqps2k8SNd


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1ms− 1

0ms− 1

0.4ms− 1

0.6ms− 1

45. In the above problem the total  before

collision is

KE

https://dl.doubtnut.com/l/_onHqps2k8SNd
https://dl.doubtnut.com/l/_LmXiS9a4Kh3K


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4500J

7500J

3000J

0J

46. In the above problem loss of  during

collision is

KE

https://dl.doubtnut.com/l/_LmXiS9a4Kh3K
https://dl.doubtnut.com/l/_e1YZ6OwCFfbm


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4500J

7500J

3000J

0J

47. A bullet of mass  moves with a velocity 

, hits a wooden block of mass  at rest and

' x'

y z

https://dl.doubtnut.com/l/_e1YZ6OwCFfbm
https://dl.doubtnut.com/l/_eOVndNenE8EQ


gets embedded in it. After collision, the

wooden block and bullet moves with a velocity

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y
x

x + z

y
x + y

x

y
z

x + y

y
x + y

z

https://dl.doubtnut.com/l/_eOVndNenE8EQ


48. A railway truck of mass  moving

with a velocity of  strikes another truck

of mass  at rest. If they move together

after impact, their common velocity is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

16000kg

5ms− 1

4000kg

2ms− 1

4ms− 1

6ms− 1

8ms− 1

https://dl.doubtnut.com/l/_wS7nGZ3HefxL


Watch Video Solution

49. A ball falls from a height of  on to a

horizontal plane. If the coe�cient of

restitution is , then the velocity with which

it rebounds from the plane after second

collision is

A. 

B. 

C. 

D. 

10m

0.4

2.24ms− 1

5.6ms− 1

2.8ms− 1

0.9ms− 1

https://dl.doubtnut.com/l/_wS7nGZ3HefxL
https://dl.doubtnut.com/l/_lzBgHWhbvSdW


Answer: A

Watch Video Solution

50. A ball is dropped from a height of . If

coe�cient of restitution between the surface

and ball is , then the total distance covered

by the before it comes to rest is

A. 

B. 

C. 

3m

0.5

3m

4m

5m

https://dl.doubtnut.com/l/_lzBgHWhbvSdW
https://dl.doubtnut.com/l/_e5LbWvBQZXJi


D. 

Answer: C

Watch Video Solution

6m

51. A glass sphere of mass , falls from a

height of  meters on to a horizontal surface.

If the coe�cient of restitution is , then

after the impact the sphere will rise to a

height of

A. 

5mg

3

0.5

0.075m

https://dl.doubtnut.com/l/_e5LbWvBQZXJi
https://dl.doubtnut.com/l/_qhyCLVVFXiZ3


B. 

C. 

D. 

Answer: B

Watch Video Solution

0.75m

7.5m

75m

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

inelastic collision. In this case

https://dl.doubtnut.com/l/_qhyCLVVFXiZ3
https://dl.doubtnut.com/l/_r1EvXjqJR8aL


A. the momentum of the ball just after the

collision is the same as that just before

the collision

B. the mechanical energy of the ball

remains the same in the collision

C. the total momentum of the ball and

earth is conserved

D. the total mechanical energy of the ball

and therth is conserved

Answer: C

https://dl.doubtnut.com/l/_r1EvXjqJR8aL


Level Ii H W

Watch Video Solution

1. A bicycle chain of length  and of mass

 is lying on a horizontal �oor. If 

, the work done in lifting it with

one end touching the �oor and the other end

 above the �oor is

A. 

B. 

1.6m

1kg

g = 10ms− 2

1.6m

10J

3.2J

https://dl.doubtnut.com/l/_r1EvXjqJR8aL
https://dl.doubtnut.com/l/_2WnfOuPNhIXU


C. 

D. 

Answer: C

Watch Video Solution

8J

16J

2. A bucket of mass  tied to a light rope is

lowered at a constant acceleration of . IF

the bucket is lowered by a distance  , the

work done by the rope will be (neglect the

mass of the rope)

'm'

g/4

' d'

https://dl.doubtnut.com/l/_2WnfOuPNhIXU
https://dl.doubtnut.com/l/_GA8FJ2aAHYXh


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mgd
1

4

mgd
3

4

− mgd
3

4

− mgd
5

4

3. A weight of  is moved up a frictionless

inclined plane from  to  as shown. 

5N

R Q

https://dl.doubtnut.com/l/_GA8FJ2aAHYXh
https://dl.doubtnut.com/l/_1sMpzK5FjIbv


  

What is the work done in joules?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

15

20

25

35

https://dl.doubtnut.com/l/_1sMpzK5FjIbv


4. A  stone of relative density  is resting

at the bed of a lake. It is raised through a

height of  in the lake. If , then

work done is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5kg 3

5m g = 10m/s2

J
500

3

J
350

3

J
750
3

J
550

3

https://dl.doubtnut.com/l/_6GXm5xC26YG1


5. Water is drawn from a well in a  drum of

capacity  by two ropes connected to the

top of the drum. The linear mass density of

each rope is . The work done in

lifting water to the ground from the surface of

water in the well  below is 

A. 

B. 

5kg

55L

0.5kgm− 1

20m

[g = 10ms− 2]

1.4 × 104J

1.5 × 104J

https://dl.doubtnut.com/l/_6GXm5xC26YG1
https://dl.doubtnut.com/l/_JEVrjoa6dTR7


C. 

D. 

Answer: A

Watch Video Solution

9.8 × 6 × 10J

18J

6. A ball is dropped from the top of a tower.

The ratio of work done by force of gravity in

, and  second of the motion of ball is

A. 

1st, 2nd 3rd

1: 2: 3

https://dl.doubtnut.com/l/_JEVrjoa6dTR7
https://dl.doubtnut.com/l/_9abzNSglGRSz


B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 4: 16

1: 3: 5

1: 9: 5

7. A plate of mass , length b, and breadth a is

initially lying on a horizontal �oor with length

parallel to the �oor and breath perpendicular

to the �oor. Find the work done to erect it on

m

https://dl.doubtnut.com/l/_9abzNSglGRSz
https://dl.doubtnut.com/l/_ibeVXbLrTk1b


its breadth. 

A. 

B. 

C. 

D. 

Answer: C

mg
b

2

mg(a + )
b

2

mg( )
b − a

2

mg( )
b + a

2

https://dl.doubtnut.com/l/_ibeVXbLrTk1b


Watch Video Solution

8. A block of mass  slides down a rough

slope which is inclined at  to the

horizontal. The coe��cient of sliding friction is

. When the block has to slide , the work

done on the block by the force of friction is

nearly

A. 

B. 

C. 

10kg

450

0.30 5m

115J

−75√2J

321.4J

https://dl.doubtnut.com/l/_ibeVXbLrTk1b
https://dl.doubtnut.com/l/_yUb5rseOwKei


D. 

Answer: B

Watch Video Solution

−321.4J

9. A uniform rope of length  and linear

density  is on a smooth horizontal table

with a length  lying on the table. The wrok

done in pulling the hanging part on to the

table is

A. 

'L

' μ'

' I'

μg(L − l)
2

2

https://dl.doubtnut.com/l/_yUb5rseOwKei
https://dl.doubtnut.com/l/_IEDZj7WBmMdy


B. 

C. 

D. 

Answer: A

Watch Video Solution

μg(L − l)
2

2l2

μg(L − l)2

2L2

μgL

2(L − l)

10. A uniform rod of mass 2kg and length  is

lying on a horizontal surface. If the work done

in raising one end of the rod through an angle

l

https://dl.doubtnut.com/l/_IEDZj7WBmMdy
https://dl.doubtnut.com/l/_iNrSmstfK8tq


 is , then the work done in raising it

further  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

45∘
'W '

45∘

W

√2W

W

√2

(√2 − 1)W

https://dl.doubtnut.com/l/_iNrSmstfK8tq


11. A block is constrained to move along axis

under a force . Find the work

done by the force when the block is displaced

from  to 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x

F = − (2x)N

x = 2m x = 4m

12J

8J

−12J

−8J

https://dl.doubtnut.com/l/_xg5lkmwDWeG3


Watch Video Solution

12. A force of  acts on a particle

which displaces it from  to .

The work done by the force is

A. 

B. 

C. 

D. Zero

Answer: A

(4x2 + 3x)N

x = 2m x = 3m

32.8J

3.28J

0.328J

https://dl.doubtnut.com/l/_xg5lkmwDWeG3
https://dl.doubtnut.com/l/_QK9dB2KmJT1F


Watch Video Solution

13. A body of mass  is under a force which

causes displacement in it given by 

maters where  is time . The work done by the

force in  sec is

A. 

B. 

C. 

D. 

6kg

S =
t2

4

t

2

12J

9J

6J

3J

https://dl.doubtnut.com/l/_QK9dB2KmJT1F
https://dl.doubtnut.com/l/_aUP6oTJDpmqc


Answer: D

Watch Video Solution

14. Two spheres of same material are moving

with linetic energies in the ration . If

the ratio of their veloctities is , then the

ratio of their radii is

A. 

B. 

C. 

108: 576

2: 3

1: 1

2: 3

3: 4

https://dl.doubtnut.com/l/_aUP6oTJDpmqc
https://dl.doubtnut.com/l/_jpWZ329L8H4z


D. 

Answer: C

Watch Video Solution

4: 3

15. If the momentum of a body decreases by

, then kinetic energy decreases by

A. 

B. 

C. 

30 %

60 %

51 %

69 %

https://dl.doubtnut.com/l/_jpWZ329L8H4z
https://dl.doubtnut.com/l/_QpwXmYjjormn


D. 

Answer: B

Watch Video Solution

90 %

16. If the mass of a moving body decreased by

one third of its initial mass and velocity is

tripled, then the percentage change in its

kinetic energy is

A. 500 %

https://dl.doubtnut.com/l/_QpwXmYjjormn
https://dl.doubtnut.com/l/_KQmSpAepZjnf


B. 

C. 

D. 

Answer: A

Watch Video Solution

600 %

300 %

200 %

17. The kinetic energy of a projectile at the

highest point of its path is found to be 

of its initial kinetic energy. If the body is

3/4th

https://dl.doubtnut.com/l/_KQmSpAepZjnf
https://dl.doubtnut.com/l/_C6SxuME6pBRX


projected from the ground, the angle of

projection is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0∘

30∘

60∘

40∘

https://dl.doubtnut.com/l/_C6SxuME6pBRX


18. The kinetic energy of a moving body is

given by  being in joules and  in 

. It's momentum when travelling with a

velocity of  will be (in )

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

k = 2v2, k v

m/s

2m/s kgms− 1

16

4

8

2

https://dl.doubtnut.com/l/_y2ZlHzo9Cjn1


Watch Video Solution

19. A simple pendulum is swinging vertical

plane. The ratio of its potential energy when it

is making  and  with the vertical is

A. 

B. 

C. 

D. 

Answer: D

45∘ 90∘

1: 1

1: (√2 + 1)

√2: 1

(√2 − 1) : √2

https://dl.doubtnut.com/l/_y2ZlHzo9Cjn1
https://dl.doubtnut.com/l/_PCZaRpyoIRUB


Watch Video Solution

20. A spring of force constant  is

stretched initially by . The work done in

stretching from  to  is

A. 

B. 

C. 

D. 

Answer: C

800Nm− 1

5cm

5cm 15cm

12.50N − m

18.75N − m

25.00N − m

6.25N − m

https://dl.doubtnut.com/l/_PCZaRpyoIRUB
https://dl.doubtnut.com/l/_qqiVBulDL5y2


Watch Video Solution

21. When a spring is compressed by a distance

, the potential energy stored is . It is

further compressed by a distance , the

increase in potential energy is . The ratio of 

A. 

B. 

C. 

' x' U1

' 2x'

U2

U1 :U2

1: 7

1: 4

1: 8

https://dl.doubtnut.com/l/_qqiVBulDL5y2
https://dl.doubtnut.com/l/_LYE1fnYZzaLN


D. 

Answer: C

Watch Video Solution

1: 3

22. A massless spring with a force constant

 hangs vertically from the

ceiling.A  block is attached to the end of

the spring and held in such a position that the

spring has its natural length and suddenyl

K = 40N /m

0.2kg

https://dl.doubtnut.com/l/_LYE1fnYZzaLN
https://dl.doubtnut.com/l/_KmgUqovADSFW


released. The maximum elastic strain energy

stored in the spring is 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(g = 10m/s2)

0.1J

0.2J

0.05J

0.4J

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


23. A bullet of mass  �red with a velocity 

 into a �xed log of wood and penetrates a

distance  before coming to rest. Assuming

that the path of the bullet in the log of wood I

horizontal, the average resistance o�ered by

the log of wood is

A. 

B. 

C. 

D. 

'm'

' v'

' s'

mv

2s2

mv2

2s

2s

mv2

ms2

2v

https://dl.doubtnut.com/l/_k2d5yDh2VMIl


Answer: B

Watch Video Solution

24. A ball of mass m is thrown in air with speed

 from a height  and it is at a height 

 when its speed becomes  . Find

the work done on the ball the air resistance.

A. 

B. 

C. 

v1 h1

h2( > h1) v2

mg(h2 − h1) + m(v2
2 − v2

1)
1

2

mg(h2 − h1)

m(v2
2 − v2

1)
1

2

https://dl.doubtnut.com/l/_k2d5yDh2VMIl
https://dl.doubtnut.com/l/_PfF6RkRMvVYc


D. 

Answer: A

Watch Video Solution

mg(h2 − h1) − (v2
2 − v2

1)
1

2

25. An object of mass 5 kg falls from rest

through a vertical distance of  and attains

a velocity of 10 m/s. How much work is done by

the resistance of the air on the objrct? 

.

A. 

20m

(g = 10m/s2)

750J

https://dl.doubtnut.com/l/_PfF6RkRMvVYc
https://dl.doubtnut.com/l/_4oHj7m9TgWPV


B. 

C. 

D. 

Answer: B

Watch Video Solution

−750J

850J

−650J

26. The velocity of 2 kg body is changed from

 to . The work done on

the body is

(4 î + 3ĵ)ms− 1 6ms− 1

https://dl.doubtnut.com/l/_4oHj7m9TgWPV
https://dl.doubtnut.com/l/_8l5D8Ig6x7wA


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9J

11J

1J

5J

27. An out �elder throws a cricket ball with an

initial kinetic energy of  and an n�elder

catches the ball when its kinetic energy is

800J

https://dl.doubtnut.com/l/_8l5D8Ig6x7wA
https://dl.doubtnut.com/l/_4GiIKfz7t0WQ


. If the path of the bal between them is

assumed straight and is  long, the air

resistance acting on the ball is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

600J

20m

26.6N

1.33N

100N

10N

https://dl.doubtnut.com/l/_4GiIKfz7t0WQ
https://dl.doubtnut.com/l/_cUsHrtpuaiv8


28. Velocity-time graph of a particle of mass (2

kg) moving in a straight line is as shown in Fig.

9.20. Find the word done by all the forces

acting on the particle.

.

A. 

B. 

400J

−400J

https://dl.doubtnut.com/l/_cUsHrtpuaiv8


C. 

D. 

Answer: B

Watch Video Solution

−200J

200J

29. A block of mass  slides down a curved

track which forms one quadrant of a circle of

radius  as shown in �gure. The speed of

block at the bottom of track is .

1kg

1m

v = 2ms− 1

https://dl.doubtnut.com/l/_cUsHrtpuaiv8
https://dl.doubtnut.com/l/_ymziENMWt5VQ


The work done by the of friction is 

.

A. 

B. 

C. 

D. 

Answer: B

8J

−8J

4J

−4J

https://dl.doubtnut.com/l/_ymziENMWt5VQ


Watch Video Solution

30. A block of mass  is initially at rest on a

horizontal frictionless surface. A force

 acts horizontally on it.

The maximum kinetic energy of the block

between  and  in joules is

A. 

B. 

C. 

4kg

→
F = (2x + 3x2) îN

x = 2m x = 4m

40

36

68

https://dl.doubtnut.com/l/_ymziENMWt5VQ
https://dl.doubtnut.com/l/_7YefVT8SJujZ


D. 

Answer: C

Watch Video Solution

52

31. A force  acts on a body

at rest in the -direction. The kinetic energy

of the body during a displacement 

to  is

A. 

F = Ay2 + By + C

Y

y = − a

y = a

2Aa3

3

https://dl.doubtnut.com/l/_7YefVT8SJujZ
https://dl.doubtnut.com/l/_zq7IMIQJvc3A


B. 

C. 

D. 

Answer: B

Watch Video Solution

+ 2ca
2Aa3

3

+ + ca
2Aa3

3
Ba2

2

+
2Aa3

3
Ba2

2

32. A  model rocket is launched striaght up

with su�cient initial speed to reach a

maximum height of , even though air

resistance (a non-conservative force)

3kg

100m

https://dl.doubtnut.com/l/_zq7IMIQJvc3A
https://dl.doubtnut.com/l/_NksQNpaGgV4p


performs-  of work on the rocket. The

highest the rocket would have gone without

air resistance will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

900J

70m

130m

180m

230m

https://dl.doubtnut.com/l/_NksQNpaGgV4p
https://dl.doubtnut.com/l/_V81TkwBJ0j2p


33. A body of mass  is thrown up vertically

with kinetic energy of . If ,

the height at which the kinetic energy of the

body becomes half of the original value, is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2kg

490J g = 9.8m/s2

50m

25m

12.5m

19.6m

https://dl.doubtnut.com/l/_V81TkwBJ0j2p


34. A simple pendulum bob has a mass 

and length . The bob is drawn aside

such that the string is horizontal and then it is

released. The velocity of the bob while it

crosses the equilibrium position is

A. 

B. 

C. 

D. 

' 'm' '

' 'L' '

√gL

√2gL

√5gL

√3gL

https://dl.doubtnut.com/l/_V81TkwBJ0j2p
https://dl.doubtnut.com/l/_SO4EHWI2LvZj


Answer: B

Watch Video Solution

35. A  light bulb dropped from a tower

reaches a velocity of  after falling

through . The energy transferred to the

air due to viscous force is

A. 

B. 

C. 

100gm

20m/s

100m

98J

20J

118J

https://dl.doubtnut.com/l/_SO4EHWI2LvZj
https://dl.doubtnut.com/l/_qWiqh82lCteL


D. 

Answer: D

Watch Video Solution

78J

36. In the arrangement shown in �gure, string

is light and inextensible and friction is absent

every where. The speed of bothblocks after the

block  has ascend a height of  will be 'A' 1m

https://dl.doubtnut.com/l/_qWiqh82lCteL
https://dl.doubtnut.com/l/_8RCZk7MaVNB6


  

A. 

B. 

C. 

(g = 10m/s2)

2m/s

2.58m/s

3m/s

https://dl.doubtnut.com/l/_8RCZk7MaVNB6


D. 

Answer: B

Watch Video Solution

3.58m/s

37. A car drives along a straight level

frictionless road by an engine delivering

constant power. Then velocity is directly

proportional to

A. t

https://dl.doubtnut.com/l/_8RCZk7MaVNB6
https://dl.doubtnut.com/l/_jDgSV4gbs1Qb


B. 

C. 

D. 

Answer: C

Watch Video Solution

1

√t

√t

t2

38. The input power to an elctric motor is

. Its e�ciency is . It operates a

crane of e�ciency . If the crane is lifting a

200KW 80 %

90 %

https://dl.doubtnut.com/l/_jDgSV4gbs1Qb
https://dl.doubtnut.com/l/_vHMUTogG45aS


load of  tonnes, the velocity with which the

load moves is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3.6

8ms− 1

4ms− 1

2ms− 1

40ms− 1

https://dl.doubtnut.com/l/_vHMUTogG45aS


39. The human heart discharges  of

blood per beat against an average pressure of

 of . Assuming that the pulse

frequency is  per minute, the power of the

heart is (density of )

A. 

B. 

C. 

D. 

Answer: A

75cm3

10cm Hg

75

Hg = 13.6gmcm− 3

1.25W

12.5W

0.125W

125W

https://dl.doubtnut.com/l/_z8ZF9u0DulXA


Watch Video Solution

40. An elevator can carry a maximum load of

 (elevator + passengers) is moving up

with a constant speed of . The friction

force opposite the motion is .What is

minimum power delivered by the motor to the

elevator?

A. 

B. 

C. 

1800kg

2ms− 1

4000N

59

8

22

https://dl.doubtnut.com/l/_z8ZF9u0DulXA
https://dl.doubtnut.com/l/_eGTCIQNmfM06


D. 

Answer: A

Watch Video Solution

20

41. A body is initially at rest. It undergoes one-

dimensional motion with constant

acceleration. The power delivered to it at time

t is proportional to (i)  (ii) t (iii)  (iv) 

A. 

t1 / 2 t3 / 2 t2

t
1
2

https://dl.doubtnut.com/l/_eGTCIQNmfM06
https://dl.doubtnut.com/l/_bBKLIbyv8V2h


B. 

C. 

D. 

Answer: B

Watch Video Solution

t

t
2
3

t2

42. A dam is situated at a height of 

above sea level and supples water to a power

house which is at a height of  above sea

level.  of water passes through the

550m

50m

2000kg

https://dl.doubtnut.com/l/_bBKLIbyv8V2h
https://dl.doubtnut.com/l/_mDltryrCUPkk


turbines per second. What would be the

maximum electrical power output of the

power house if the whole system were 

e�cient

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

80 %

8MW

10MW

12.5MW

16MW

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


43. A stone tied to a string of length  is

whirled in a vertical circle with the other end

of the string at the centre. At a certain instant

of time the stone is at lowest position and has

a speed  . Find the magnitude of the change

in its velocity as it reaches a position, where

the string is horizontal.

A. 

B. 

C. 

L

u

√u2 − 2gL

√2gL

√u2 − gL

https://dl.doubtnut.com/l/_mDltryrCUPkk
https://dl.doubtnut.com/l/_7rfgUClvkTr5


D. 

Answer: D

Watch Video Solution

√2(u2 − gL)

44. A pilote of mass  can withstand a

maximum apparent weight  times of . The

minimum radius curvature of vertical circle in

which the aeroplane dives up from lowest

point with a speed  is

A. 

m

6 mg

504kmph

200m

https://dl.doubtnut.com/l/_7rfgUClvkTr5
https://dl.doubtnut.com/l/_Izjei2WmHGqs


B. 

C. 

D. 

Answer: C

Watch Video Solution

300m

400m

500m

45. A simple pendulum is oscillating with

angular displacement  For what angle with

vertical the acceleration of bob direction

horizontal?

90∘

https://dl.doubtnut.com/l/_Izjei2WmHGqs
https://dl.doubtnut.com/l/_ZW1nc3WDozT6


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin− 1( )
1

3

cos − 1( )
1

3

sin− 1( )
1

√3

cos − 1( )
1

√3

46. A steel wire can withstand a load up to

. A load of  is suspended from a2940N 150kg

https://dl.doubtnut.com/l/_ZW1nc3WDozT6
https://dl.doubtnut.com/l/_fcLOnBZQt5Rg


rigid support. The maximum angle through

which the wire can be displaced from the

mean position, so that the wire dose not break

when the load passs through the position of

equilibrium, is

A. 

B. 

C. 

D. 

Answer: B

30∘

60∘

80∘

85∘

https://dl.doubtnut.com/l/_fcLOnBZQt5Rg


Watch Video Solution

47. A small block is freely sliding down from

top of a smooth inclined plane. The block

reaches bottom of inclined plane then the

block describes a vertical circle of radius 

along smooth track. The minimum vertical

height of inclined plane should be

A. 

B. 

C. 

0.5m

1m

1.25m

3m

https://dl.doubtnut.com/l/_fcLOnBZQt5Rg
https://dl.doubtnut.com/l/_jLJBm8NuS8xN


D. 

Answer: B

Watch Video Solution

2.5m

48. A stone of mass  is revolved in a

vertical circle of diameter ., such that its

speed is minimum at a point. If the  at

the same point is , then minimum  at

that point is

A. 

6kg

6m

K. E

250J PE

200J

https://dl.doubtnut.com/l/_jLJBm8NuS8xN
https://dl.doubtnut.com/l/_T0Zo5iC5fn06


B. 

C. 

D. 

Answer: A

Watch Video Solution

150J

100J

450J

49. The breaking strength of a string is

. The maximum permissible speed of a

stone of mass  which is revolved in a

55kgwt

5kg

https://dl.doubtnut.com/l/_T0Zo5iC5fn06
https://dl.doubtnut.com/l/_fzHxvVn7nqZJ


vertical circle of radius  with the help of

this string is 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4m

(g = 10m/s2)

10m/sec

15m/sec

20m/sec

25m/sec

https://dl.doubtnut.com/l/_fzHxvVn7nqZJ


50. A  mass is moving in the 

direction at  while a  is moving in

the  direction at . They collide

head - on and stick together. Their common

velocity after impact is

A. 

B. 

C. 

D. 

Answer: B

16gm +x

30cm/s 4gm

−x 50cm/s

0.14cm/s

0.14m/s

0ms− 1

0.3m/s

https://dl.doubtnut.com/l/_5gfNrya1ZXqb


Watch Video Solution

51. A bullet of mass  grams going at a speed

of  strikes a wood block of mass 

 and gets embedded in it. The velocity

of the block after the impact is

A. 

B. 

C. 

D. 

50

200ms− 1

950gm

5ms− 1

10ms− 1

20ms− 1

50ms− 1

https://dl.doubtnut.com/l/_5gfNrya1ZXqb
https://dl.doubtnut.com/l/_Z5ynRP7A1wh6


Answer: B

Watch Video Solution

52. A block of mass  moving with a speed

of , collides with another block of mass 

 which is at rest. If the lighter block comes

to rest after collision, then the speed of the

heavier body is

A. 

B. 

1kg

4ms− 1

2kg

2ms− 1

1ms− 1

https://dl.doubtnut.com/l/_Z5ynRP7A1wh6
https://dl.doubtnut.com/l/_PJWmboC5YTWR


C. 

D. 

Answer: A

Watch Video Solution

1.5ms− 1

0.5ms− 1

53. A neutron travelling with a velocity  and

kinetic energy  collides perfectly elastically

head on with the nucleus of an atom of mass

number  at rest. The fraction of the total

kinetic energy retained by the neutron is

v

E

A

https://dl.doubtnut.com/l/_PJWmboC5YTWR
https://dl.doubtnut.com/l/_fE08q7RwUOhN


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( )
2

A − 1

A + 1

( )
2

A + 1

A − 1

( )
2

A − 1

A

( )
2

A + 1

A

54. Two balls each of mass  are moving

with same velocity  on a smooth surface as

shown in �gure. If all collisions between the

'm'

v

https://dl.doubtnut.com/l/_fE08q7RwUOhN
https://dl.doubtnut.com/l/_R0bu1cGxHR3o


balls and balls with the wall are perfectly

elastic, the possible number of collisions

between the balls and wall together is 

A. 

B. 

C. 

1

2

3

https://dl.doubtnut.com/l/_R0bu1cGxHR3o


D. In�nity

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_R0bu1cGxHR3o

