PHYSICS

BOOKS - MTG IIT JEE FOUNDATION

FORCE AND LAWS OF MOTION

lllustration

1. Can you forces acting in perpendicular

directions remain balanced

[ o View Text Solution


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_p8fhu8ZoXutw

2. A block of weight 5 units is placed on a
horizontal table. A person pushes the block
from top by exerting a downward force of 3
units on it. Find the force exerted by the table

on the block.

o Watch Video Solution

3. A ball of mass 10g is initially moving with a

1

velocity of 50ms " On applying a constant


https://dl.doubtnut.com/l/_p8fhu8ZoXutw
https://dl.doubtnut.com/l/_892EnHSK9ZS1
https://dl.doubtnut.com/l/_60ptHT2fAwwn

force a ball for 2.0s, it acquires a velocity of
70ms ' calculate

the initial momentum of ball

o Watch Video Solution

4. A ball of mass 10g is initially moving with a

velocity of 50ms *

On applying a constant
force a ball for 2.0s, it acquires a velocity of

70ms ! calculate

the final momentum of ball

o Watch Video Solution



https://dl.doubtnut.com/l/_60ptHT2fAwwn
https://dl.doubtnut.com/l/_90eDJALviPwB

5. A hammer of mass 500g, moving at 50m /s,
strikes a nail. The nail stops the hammer in a
very short time of 0.01s. What is the force of

the nail on the hammer?

o Watch Video Solution

6. A ball of mass 10g is initially moving with a

1 on applying a constant

velocity of 50ms ™~
force a ball for 2.0s, it acquires a velocity of

70ms ~ ' Calculate the acceleration of ball


https://dl.doubtnut.com/l/_90eDJALviPwB
https://dl.doubtnut.com/l/_ZLLdK5tolSiI
https://dl.doubtnut.com/l/_8DCIuR8prQEj

° Watch Video Solution

7. Two billiard balls each of mass 0 .05 kg
moving in opposite directions with speed

1 collide and rebound with the same

6ms
speed What is the impulse imparted to each

ball due to the other ?

° Watch Video Solution



https://dl.doubtnut.com/l/_8DCIuR8prQEj
https://dl.doubtnut.com/l/_noWncGKUFOK0

8. A 1.2 kilogram basketball travelling at 7.5
metres per second hits the back of a 12
kilogram wagon and bounces off a 3.8 meters
per second, sending the wagon off in the
original direction of travel of the ball. How fast

in the wagon going.

o Watch Video Solution

9. A bullet of mass 100g is fixed from a gun of

mass 20kg with a velocity of 100ms !


https://dl.doubtnut.com/l/_acGKtEhyJMHc
https://dl.doubtnut.com/l/_CBqhF2J70fQY

Calculate the velocity of recoil of the gun.

o Watch Video Solution

Solved Examples

1. The velocity time graph of a ball moving on

the surface of a floor is shown in figure. Find

the force acting on the ball if the mass of the


https://dl.doubtnut.com/l/_CBqhF2J70fQY
https://dl.doubtnut.com/l/_He9yc3Nxo9Sm

ball is 50g.
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° Watch Video Solution

2. A car of mass 1000kg and a bus of mass

8000kg are moving with same velocity of


https://dl.doubtnut.com/l/_He9yc3Nxo9Sm
https://dl.doubtnut.com/l/_67XoZGBC2see

36kmh ' Find the forces to stop both the car

and the bus in 5s.

° Watch Video Solution

3. How does rocket accelerate In space?

o View Text Solution

4. A man weighing 60 kg runs along the rails
with a velocity of 18kmh ~' and jumps into a

car of mass 1 quintal standing on the rails.


https://dl.doubtnut.com/l/_67XoZGBC2see
https://dl.doubtnut.com/l/_WviNWJdndTkX
https://dl.doubtnut.com/l/_vCf5WE8ewAyy

Calculate the velocity which the car will start

travelling along the rails.

o Watch Video Solution

5. A hocket ball at rest is hit by a stick such
that the force acts on the ball for 0.15 s. IF the
ball is of mass 100g and covers a distance of
100m in 2 seconds, find the magnitude of the
force applied by the hocket stick. Assume no
friction is acting on the ball while rolling on

the ground.

| e |


https://dl.doubtnut.com/l/_vCf5WE8ewAyy
https://dl.doubtnut.com/l/_gQie7GJRkUlX

& Wwatch Video Solution I

6. A body of mass 300g kept at rest breaks into
two parts due to internal forces.

One part of mass 200g is found to move at a
speed of 12ms ! towards the east. What will

be the velocity of the other part?
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o Watch Video Solution



https://dl.doubtnut.com/l/_gQie7GJRkUlX
https://dl.doubtnut.com/l/_uTsivn3eiNGD
https://dl.doubtnut.com/l/_7it8ne614NxT

7. A bullet of mass 20g moving with a speed of
120ms~ ! hits a thick muddy will and
penetrates into it. It takes 0.03 to stop in the
wall. Find (a) the accleration of the bullet in
the wall. (b)the force exerted by the wall on
the bullet , ( ¢) the force exerted by the bullet
on the wall and (d) the distance covered by

the bullet in the wall

° Watch Video Solution



https://dl.doubtnut.com/l/_7it8ne614NxT

8. Three identical blocks each of mass M are

along a frictionless table and a force F is

acting as shown. Which of the following

statements is false ?
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o Watch Video Solution

9. Three identical blocks, each having a mass m

are pushed by a force F on the Frictionless


https://dl.doubtnut.com/l/_annjc6wYmsSM
https://dl.doubtnut.com/l/_dnLuonkFPxep

table as shown in figure.

What is the net force on the block A?
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o Watch Video Solution

10. Three identical blocks, each having a mass
m are pushed by a force F on the Frictionless

table as shown in figure.

What force does A apply on B?
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https://dl.doubtnut.com/l/_dnLuonkFPxep
https://dl.doubtnut.com/l/_PKVK5aEmIyoe

| ' Watch Video Solution |

11. Three identical blocks, each having a mass
m are pushed by a force F on the Frictionless
table as shown in figure.

What force does B apply on C?

r— A | 8 |[ ¢ ]

o Watch Video Solution

12. The coefficient of friction between the

ground and the wheels of a car between the


https://dl.doubtnut.com/l/_PKVK5aEmIyoe
https://dl.doubtnut.com/l/_RalEsLF01qKe
https://dl.doubtnut.com/l/_G1gsgVK6Q4jw

ground and the wheels of acar moving on a
horizontal road is 0.5 If the car starts from
rest , what is the minimum distance in which it
can acquire a speed of 72km /h ? take

g=10ms 2.

o Watch Video Solution

13. A block of mass 10 kg is moving horizontally

! on a smooth plane. If

with a speed of 1.5 ms ™
a constant vertical force 10N acts on it, the

displacement of the block from the point of


https://dl.doubtnut.com/l/_G1gsgVK6Q4jw
https://dl.doubtnut.com/l/_VhN27EcC1mn3

application of the force at the end of 4 second

IS

° Watch Video Solution

Ncert Section

1. Which of the following has more inertia ?

(a) a rubber ball and a stone of the same size.
(b)a bicycle and a train.

(c) a five rupee coin and a one-rupee coin.

o Watch Video Solution



https://dl.doubtnut.com/l/_VhN27EcC1mn3
https://dl.doubtnut.com/l/_kV91wpdBPs0T

2. Which of the following has more inertia ?
(a) a rubber ball and a stone of the same size.
(b)a bicycle and a train.

(c) a five rupee coin and a one-rupee coin.

o Watch Video Solution

3. Which of the following has more inertia ?
(a) a rubber ball and a stone of the same size.
(b)a bicycle and a train.

(c) a five rupee coin and a one-rupee coin.


https://dl.doubtnut.com/l/_kV91wpdBPs0T
https://dl.doubtnut.com/l/_5NSfRDazAH0U
https://dl.doubtnut.com/l/_el0Xe5p1Qcdp

o Watch Video Solution

4. In the following example,try to identify the
number of times the velocity of the ball
changes:

"A football player kicks a football to another
player of his team who kicks the football
towards the goal. The goalkeeper of the
opposite team collects the football and kicks it
towards a player of his own team"?

Also identify the agent supplying the force in

each case.


https://dl.doubtnut.com/l/_el0Xe5p1Qcdp
https://dl.doubtnut.com/l/_fTtht9xFMSq2

° Watch Video Solution

5. Explain why some of the leaves may get
detached from a tree if we vigorously shake its

branch.

° Watch Video Solution

6. Why do you fall in the forward direction
when a moving bus brakes to a stop and fall

backwards when it accelerates from rest?

| e |


https://dl.doubtnut.com/l/_fTtht9xFMSq2
https://dl.doubtnut.com/l/_BO0vgjh5ucxW
https://dl.doubtnut.com/l/_KAT9SAAsVWTq

& Wwatch Video Solution I

7. If action is always equal to the reaction,

explain how a horse can pull a cart.

o Watch Video Solution

8. Explain, why is it difficult for a fireman to
hold a hose, which ejects large amount of

water at a high velocity?

o Watch Video Solution



https://dl.doubtnut.com/l/_KAT9SAAsVWTq
https://dl.doubtnut.com/l/_puiJwjqBXTNt
https://dl.doubtnut.com/l/_xMp0gYlzZpOW

9. From a rifle of mass 4kg a bullet of mass 50g

is fired with an initial velocity of 35ms !

calculate the initial recoil velocity of the rifle.

o Watch Video Solution

10. Two objects of masses 100g and 200g are
moving along the same line in the same
direction with velocities of 2m /s and 1m /s,
respectively. They collide and after the collison,

the first object moves at a velocity of 1.67m /s


https://dl.doubtnut.com/l/_E8RxmPdj7YLz
https://dl.doubtnut.com/l/_b6v7UiqTOrh1

in the same direction. Determine the velocity

of the second object.

° Watch Video Solution

11. An object experiences a net zero external
unbalanced force. Is it possible for the object
to be travelling with a non-zero velocity? If yes,
state the conditions that must be placed on
the magnitude and direction of the velocity. If

no, provide a reason.

° Watch Video Solution



https://dl.doubtnut.com/l/_b6v7UiqTOrh1
https://dl.doubtnut.com/l/_qIRxD9ej4VEc

12. Two forces 3N and 4N are acting
perpendicular to each other. The magnitude of

the resultant force is

o View Text Solution

13. Why is it advised to tie any luggage kept on

the roof of a bus with a rope?

° Watch Video Solution



https://dl.doubtnut.com/l/_qIRxD9ej4VEc
https://dl.doubtnut.com/l/_Ule3PkAv5soU
https://dl.doubtnut.com/l/_jOI6hBEMKPve
https://dl.doubtnut.com/l/_yjeB1qAywwR1

14. A batsman hits a cricket ball which then

rolls on a level ground . After covering a short

distance, the ball comes to rest, The ball slows

to a stop because

A.the batsman did not hit the ball hard

enough

B. velocity is proportional to the force

exerted on the ball

C.there is a force on the ball opposing the

motion


https://dl.doubtnut.com/l/_yjeB1qAywwR1

D. there is no unbalanced force on the ball,

so the ball would wan to come to rest.

Answer:

° Watch Video Solution

15. When two equal forces act on an object in

opposite directions it is called?

o Watch Video Solution



https://dl.doubtnut.com/l/_yjeB1qAywwR1
https://dl.doubtnut.com/l/_26r7Uhutt1HL

16. A stone of 1 kg is thrown with a velocity of
20ms ! across the frozen surface of a lake
and comes to rest after travelling a distance of
50 m. What is the force of friction between the

stone and the ice?

o Watch Video Solution

17. A 8000kg engine pulls a train of S5wagons,
each of 2000kg, along a horizontal track. If the

engine exerts a force of 40000V and the track


https://dl.doubtnut.com/l/_2Sc5KCZU9TEA
https://dl.doubtnut.com/l/_103IA3kCEbAh

offers a frictional force of 5000N, then
calculate:

(@) the net accelerating force, (b) the
acceleration of the train, and

(c) the force of wagon 1 on wagon 2.

o Watch Video Solution

18. A 8000kg engine pulls a train of Swagons,
each of 2000kg, along a horizontal track. If the
engine exerts a force of 40000V and the track

offers a frictional force of 5000N, then


https://dl.doubtnut.com/l/_103IA3kCEbAh
https://dl.doubtnut.com/l/_pCAJa3XCaEID

calculate:
(@) the net accelerating force, (b) the
acceleration of the train, and

(c ) the force of wagon 1 on wagon 2.

o Watch Video Solution

19. A 8000kg engine pulls a train of Swagons,
each of 2000kg, along a horizontal track. If the
engine exerts a force of 40000V and the track
offers a frictional force of 5000N, then

calculate:


https://dl.doubtnut.com/l/_pCAJa3XCaEID
https://dl.doubtnut.com/l/_MuCSnaHvsCEm

(@) the net accelerating force, (b) the
acceleration of the train, and

(c) the force of wagon 1 on wagon 2.

° Watch Video Solution

20. An automobile vehicle has a mass of 1500
kg. What must be the force between the
vehicle and road if the vehicle is to be stopped

with a negative acceleration of 1.7 ms??

° Watch Video Solution



https://dl.doubtnut.com/l/_MuCSnaHvsCEm
https://dl.doubtnut.com/l/_wQuVTwTjTaYT
https://dl.doubtnut.com/l/_gX2hF0lUorKK

21. What is the momentum of an object of

mass m , moving with a velocityv ?

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_gX2hF0lUorKK

22. Using a horizontal force 200N, we intend
to move a wooden cabinet across a floor at
constant velocity. What is the frictional force

that will be exerted on the cabinet?

o Watch Video Solution

23. Two object, each of mass 1.5kg, are moving
in the same straight line but in opposite
directions, The velocity of each object is

2.5ms ! before the collision during which


https://dl.doubtnut.com/l/_l8ZpsH32oDTv
https://dl.doubtnut.com/l/_06LLRcWTDk1N

they stick together. What will be the velocity of

the combined object after collision?

O Watch Video Solution

24. According to the third law of motion, when
we push on an object, the object pushes back
on us with an equal and opposite force. If the
object is a massive truck parked along the
roadside, it will probably not move. A student
justifies this by answering that the two

opposite and equal forces cancel each other.


https://dl.doubtnut.com/l/_06LLRcWTDk1N
https://dl.doubtnut.com/l/_FH33pzXwq77M

Comment on this logic and explain why the

truck does not move.

° Watch Video Solution

25. A hockey ball of mass 200g travelling at
10m /s is struck by a hockey stick so as to
return it along its original path with a velocity
of 5m /s. Calculate the change in momentum
of the hockey ball by the force applied by the

hockey stick.

° Watch Video Solution



https://dl.doubtnut.com/l/_FH33pzXwq77M
https://dl.doubtnut.com/l/_qLI7jVbsjrr2

26. A bullet of mass 10g travelling horizontally
with a velocity of 150ms ~ ! strikes a stationary
wooden block and come to rest in 0.03s.
Calculate the distance of penetration of the
bullet into the block. Also, Calculate the
magnitude of the force exerted by the wooden

block on the bullet,

o Watch Video Solution



https://dl.doubtnut.com/l/_qLI7jVbsjrr2
https://dl.doubtnut.com/l/_xetOEaS6FqEE

27. An object of mass 1lkg travelling in a
straight line with a velocity of 10m /s collides
with, and sticks to, a stationary wooden block
of mass bkg. Then, they both move off
together in the same straight line. Calculate
the total momentum just before the impact
and just after the impact. Also, calculate the

velocity of the combined object.

o Watch Video Solution



https://dl.doubtnut.com/l/_eII2Rd7f5NdF

28. An object of mass 100kg is accelerated
uniformly from a velocity of 5m /s to 8m /s in
6s. Calculate the initial and final momentum of
the object. Also, find the magnitude of the

force exerted on the object.

o Watch Video Solution

29. Akhtar, Kiran and Rahul were riding in a
motorcar that was a high velocity on an

expressway when an insect hit the windshield


https://dl.doubtnut.com/l/_2EuWUfDqgkZ7
https://dl.doubtnut.com/l/_SRT5NSMvjDrW

and got stuck on the windscreen . Akhtar and
Kiran started pondering over the situation.
Kiran suggested that the insect suffered a
greater change in momentum as compared to
the change in momentum of the motorcar
(because the change in the velocity of the
insect was much more than that of the
motorcar). Akhtar said that since the motorcar
was moving with a larger velocity, it exerted a
larger force on the insect. And as a result, the
insect died. Rahul while putting an entirely
new explanation said that both the motorcar

and the insect experienced the same force and


https://dl.doubtnut.com/l/_SRT5NSMvjDrW

a change in their momentum. Comment on

these suggestions.

° Watch Video Solution

30. How much momentum will a dumb-bell of
mass 10kg transfer to the floor if it falls a
height of 80cm? Take its downward

acceleration to be 10m / s°.

o Watch Video Solution



https://dl.doubtnut.com/l/_SRT5NSMvjDrW
https://dl.doubtnut.com/l/_ZkQWcAWuMpvV

31. The following is the distance-time table of

an object in motion:

Time in seconds Distance in metres

0

1

8
27
64
125
216
7 343

S O = W N = O

(a) What conclusion can you draw about the
acceleration? Is it constant, increasing,
decreasing, or zero?

(b) What do you infer about the forces acting

on the object?


https://dl.doubtnut.com/l/_Osmv1z4f9Qzp

° Watch Video Solution

32. Two persons manage to push a motorcar
of mass1200kg at a uniform velocity along a
level road. The same motorcar can be pushed
by three persons to produce an acceleration
of 0.2m/s®. With what force does each
person push the motorcar? (Assume that all
persons push the motorcar with the same

muscular effort).

° Watch Video Solution



https://dl.doubtnut.com/l/_Osmv1z4f9Qzp
https://dl.doubtnut.com/l/_TS0gcZp9RLT4

33. A motorcar of mass 1200kg is moving
along a straight line with a uniform velocity of
90km /h. Its velocity is slowed down to
18km /h in 4s by an unbalanced external
force. Calculate the acceleration and change in
momentum. Also, calculate the magnitude of

the force required.

o Watch Video Solution



https://dl.doubtnut.com/l/_Xd7u8Jn7eYlm

34. A large truck and a car both moving with a
velocity of magnitude v have a head on
collision and both of them come to a halt after
that. If the collision lasts for 1s :

Which vehicle experiences the greater force of

impact

o Watch Video Solution

35. A large truck and a car both moving with a

velocity of magnitude v have a head on


https://dl.doubtnut.com/l/_pCLy7XUb3TZB
https://dl.doubtnut.com/l/_wyBh9pGpff9a

collision and both of them come to a halt after
that. If the collision lasts for 1s :
Which vehicle experiences the greater change

in momentum

o View Text Solution

36. A large truck and a car, both moving with a
velocity of magnitude v, have a head- on
collision and both of them come to a halt after
that. If the collision lasts for 1s:

(@) Which vehicle experiences the greater force


https://dl.doubtnut.com/l/_wyBh9pGpff9a
https://dl.doubtnut.com/l/_iMB4gqAD8nqR

of impact?

(b) Which vehicle experiences the greater
change in momentum?

(c) Which vehicle experiences the greater
acceleration?

(d)Why is the car likely to suffer more damage

than the truck?

o Watch Video Solution

37. A large truck and a car, both moving with a

velocity of magnitude v, have a head- on


https://dl.doubtnut.com/l/_iMB4gqAD8nqR
https://dl.doubtnut.com/l/_sSfVFICv0D94

collision and both of them come to a halt after
that. If the collision lasts for 1s:

(@) Which vehicle experiences the greater force
of impact?

(b) Which vehicle experiences the greater
change in momentum?

(c) Which vehicle experiences the greater
acceleration?

(d)Why is the car likely to suffer more damage

than the truck?

o Watch Video Solution



https://dl.doubtnut.com/l/_sSfVFICv0D94

Exercise Multiple Choice Questions

1. A field gun of mass 1.5 tonne fires a shell of
mass 15kg with a velocity of 150ms ™!
Calculate the velocity of the recoil of the gun
A lms *
B.1.5ms

C.3ms !

D. 5ms 1

Answer: B



https://dl.doubtnut.com/l/_PTBY9ewKFwnz

\ o Watch Video Solution ‘

Exercise Multiple Choice Questions

1. A rocket driven sledge speeds up from 40
metres per second to 55 metres per second in
5.0 seconds, using an engine that produces
3500 newtons of thrust. How much thrust
would be needed to get the same increase in

speed in 2.0 seconds

A. 8550


https://dl.doubtnut.com/l/_PTBY9ewKFwnz
https://dl.doubtnut.com/l/_TNI4QIiBEmvz

B. 8750

C. 8700

D. 8500

Answer: B

o Watch Video Solution

2. Choose the wrong statement

A. Unit of force is newton

B. Force changes shape of body


https://dl.doubtnut.com/l/_TNI4QIiBEmvz
https://dl.doubtnut.com/l/_BpGY373sGm01

C. Force is always conserved

D. Force is vector quantity.

Answer: C

O Watch Video Solution

3. Balanced forces may......... A body.

A. move

B. accelerated

C. retard


https://dl.doubtnut.com/l/_BpGY373sGm01
https://dl.doubtnut.com/l/_GlTxlvQyQEL8

D. deform

Answer: D

° Watch Video Solution

4. A number of forces acting on a body

changes velocity of the body. The forces are

A. parallel

B. unbalanced

C. balanced


https://dl.doubtnut.com/l/_GlTxlvQyQEL8
https://dl.doubtnut.com/l/_x8IkAeR96GJf

D. inclined

Answer: B

o Watch Video Solution

5. External forces

A. always balanced

B. never balanced

C. may or may not be balanced

D. none of these


https://dl.doubtnut.com/l/_x8IkAeR96GJf
https://dl.doubtnut.com/l/_su3eaSDBShCH

Answer: C

o Watch Video Solution

6. A man is standing on a boat in still water. If

he walks towards the shore the boat will

A. move away from the shore

B. remain stationary

C. move towards the shore

D. sink


https://dl.doubtnut.com/l/_su3eaSDBShCH
https://dl.doubtnut.com/l/_s48g7fZrQQv3

Answer: A

o Watch Video Solution

7. A bullet is fired horizontally and gets

embedded in a block kept on a table. If table is

frictionless, then

A. kinetic energy is conserved

B. momentum is conserved

C.bothaandb

D. none of these


https://dl.doubtnut.com/l/_s48g7fZrQQv3
https://dl.doubtnut.com/l/_90kMSsiwyTKI

Answer: C

o Watch Video Solution

8. How much force acts on a body whose

momentum is constant

A. zero

B.p/2t

C.2p/t

D. none of these


https://dl.doubtnut.com/l/_90kMSsiwyTKI
https://dl.doubtnut.com/l/_l5jKejJ8vLTL

Answer: A

o Watch Video Solution

9. The principle of conservation of linear

momentum states that the linear momentum

of a system

A. cannot be changed

B. cannot remain constant

C.can be changed if only internal forces

act


https://dl.doubtnut.com/l/_l5jKejJ8vLTL
https://dl.doubtnut.com/l/_KagEQu2HQrCk

D.can be changed only if external forces

act

Answer: D

o Watch Video Solution

10. A person is standing in an elevator. In
which situation he finds his weight less than

actual when:


https://dl.doubtnut.com/l/_KagEQu2HQrCk
https://dl.doubtnut.com/l/_QKg4xmX7fCdy

A.the elevator moves upward with

constant acceleration

B.the elevator moves downward with

constant acceleration

C. the elevator moves upward with uniform

velocity

D.the elevator moves downward with

uniform velocity

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_QKg4xmX7fCdy

11. A body, whose momentum is constant, must

have constant

A. force

B. velocity

C. acceleration

D. all of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_QKg4xmX7fCdy
https://dl.doubtnut.com/l/_B7xjq9dn4K2X

12. A body of mass m kg starts from rest and
travels a distance of s m in t seconds. The

force acting on it is

2ms
t2

N

B. M5 N
}

ms2

N
2t

ms2

t

N

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_cvjof1cchrBK

13. A mass of 100g strikes the wall with speed
5ms ! at an angle as shown in figure and it
rebounds With the same speed . If the contact
time is 2 x 1073 sec , what is the force
applied by the wall?

A. 250,/3 to right

B. 250N to right

C.250,/3N to left

D. 250 N to left

Answer: C


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

° View Text Solution

14. A rocket of mass 1000 kg exhausts gases at
a rate of 4 kg /sec with a velocity 3000 m /s .
The thrust developed on the rocket is

A. 12000N

B. 120N

C. 800N

D. 200N

Answer: A


https://dl.doubtnut.com/l/_jgkPSywoWJEe
https://dl.doubtnut.com/l/_MqdRBVeiF0eh

° Watch Video Solution

15. A gun of mass 10kg fires 4 bullets per
second. The mass of each bullet is 20 g and
the velocity of the bullet when it leaves the
gun is 300ms~'. The force required to hold

the gun while firing is

A. 24N
B. 28N

C. 32N


https://dl.doubtnut.com/l/_MqdRBVeiF0eh
https://dl.doubtnut.com/l/_t8BHioAdyxj6

D. 10N

Answer: A

° Watch Video Solution

16. the 35 kilogram girl is standing on a 20
kilogram wagon and jumps off. Giving the
wagon a kicks that sends it off at 3.8 metres
per second. How fast is the girl moving just

after the jump off

A.1.2ms !


https://dl.doubtnut.com/l/_t8BHioAdyxj6
https://dl.doubtnut.com/l/_2MnXhg4XYQNw

B.3ms ™

C.4ms !

D. 2.2ms !

Answer: D

o Watch Video Solution

17.9.8N is equal to

A. kg f

B.1kg wt


https://dl.doubtnut.com/l/_2MnXhg4XYQNw
https://dl.doubtnut.com/l/_EqSPqKCToTwB

C.bothaandb

D. neitheranorb

Answer: C

O Watch Video Solution

18. Displacement time graph of an object of

mass 2kg is shown in figure. The force required


https://dl.doubtnut.com/l/_EqSPqKCToTwB
https://dl.doubtnut.com/l/_nX1iOXcBhwgs

to move the object for first four seconds is

*+

- )

[hspace v
L m
.

[vme | &

A.O

B.4N

C.2N

D. 8N


https://dl.doubtnut.com/l/_nX1iOXcBhwgs

Answer: A

o Watch Video Solution

19. Velocity time graph of an object of mass
2kg is shown in figure. The force required to

move the object for first four seconds is

e

Yebhwily jinmw I i

=
by
-

T o iy i


https://dl.doubtnut.com/l/_nX1iOXcBhwgs
https://dl.doubtnut.com/l/_lu6zYzNVIH4G

A.ON

B.4N

C.2N

D. 8N

Answer: B

o Watch Video Solution

20. A car and a motorcycle are moving with the
same momentum. When equal retarding

forces are applied, the car comes to halt in ¢;


https://dl.doubtnut.com/l/_lu6zYzNVIH4G
https://dl.doubtnut.com/l/_71IX7abFmaMU

seconds and the motorcycle in ¢, seconds. If
the mass of the car is five times more than the

mass of the motorcycle then

At; =ty
B.t; = 5t
C.t1 = 1t

+ U1 — 5 2
D. tl — 25t2
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_71IX7abFmaMU
https://dl.doubtnut.com/l/_0YAmUgcrIhsR

21.If a constant force acts on a body initially at
rest, the distance moved by the body in time t

is proportional to

At

D. ¢4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0YAmUgcrIhsR
https://dl.doubtnut.com/l/_k0Ytj7vbIFNY

22. The unit of force in Sl system is newton (N)
and in CGS system is dyne. One newton is
equal to 1kg m s 2 and 1dyne is equal to 1 g
cm s~ 2. How many dynes make one newton?

A.10° dyne

B. 10kgms 2

C. 10° dyne

D. 100kgms 2

Answer: A

’ o Watch Video Solution


https://dl.doubtnut.com/l/_k0Ytj7vbIFNY

23. Which is velocity time graph of a moving

particle on which net external force is zero


https://dl.doubtnut.com/l/_k0Ytj7vbIFNY
https://dl.doubtnut.com/l/_RGLPXSWkmYzF

Answer: A

o Watch Video Solution

24. A force of 100N acts on a ball moving on a
surface. The force of friction that must act
between the surface of the ball and the
surface so that the ball keeps on moving with

constant velocity over the surface must be


https://dl.doubtnut.com/l/_RGLPXSWkmYzF
https://dl.doubtnut.com/l/_F8RiVlFrAspV

A.O

B. 100N

C. 200N

D. 300N

Answer: B

o Watch Video Solution

25. A particle of mass 0.3kg is subjected to a
force F=kx with k& = 15N /m and x being its

distance from the origin. What will be its


https://dl.doubtnut.com/l/_F8RiVlFrAspV
https://dl.doubtnut.com/l/_A8DE2vNgMgVA

initial acceleration if it is released from a point

20cm away from the origin.

A 5ms 2

B.10ms 2

C.3ms 2

D. 15ms 2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_A8DE2vNgMgVA

26. A ship of mass 3 x 10"kg initially at rest is
pulled by a force of 5 X 10*N through a
distance of 3m. Assume that the resistance
due to water is negligible, the speed of the
ship is

A 1.5ms 1

B.60ms ~*

C.0.1ms !

D.5ms 1

Answer: C


https://dl.doubtnut.com/l/_6S5ClJvQqUL3

° Watch Video Solution

27. A body of mass m is at rest. Another body
of same mass moving with velocity V makes
head on elastic collision with the first body.
After collision the first body starts to move

with velocity

A v
B. 2v

C.remain at rest


https://dl.doubtnut.com/l/_6S5ClJvQqUL3
https://dl.doubtnut.com/l/_Tt86QaX67sll

D. not predictable

Answer: A

° Watch Video Solution

28. In a rocket, fuel bums at the rate of 1 kg/s.
This fuel is ejected from the rocket with a
velocity of 60 km/s. This exerts a force on the

rocket equal to

A. 6000N


https://dl.doubtnut.com/l/_Tt86QaX67sll
https://dl.doubtnut.com/l/_jLxGJv4VmiLN

B. 60000N

C. 60N

D. 600N

Answer: B

o Watch Video Solution

29. During a football match, the ball shot
towards the goal struck the defender foot at
the speed of 10ms ! and it bounces back at

20ms ! IF the time of impact was 0.2s and


https://dl.doubtnut.com/l/_jLxGJv4VmiLN
https://dl.doubtnut.com/l/_db2NOvxeRT6d

mass of the ball is 1/2kg then average force
exerted by defender on the ball is

A. 75N

B. 35N

C. 50N

D. 40N

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_db2NOvxeRT6d

30. the breaking strength of a steel cable is
20kN. If one pulls horizontally with this cable,
what is the maximum horizontal acceleration
which can be given to an 8 ton body resting
on a rough horizontal surface if the coefficient

of kinetic friction is 0.15

A.1.03ms 2

B. 4.02ms 2

C.2.98ms 2

D.3.90ms 2


https://dl.doubtnut.com/l/_1WgRldEywXbK

Answer: A

° Watch Video Solution

31. A moving truck crashes into a stationary
car. The truck's mass is ten times that of the
car. How does the magnitude of the force
exerted by the truck on the car compared with

the exerted by the car on the truck

A. The force the truck exerts on the car is

ten times bigger.


https://dl.doubtnut.com/l/_1WgRldEywXbK
https://dl.doubtnut.com/l/_joSAmhgXr32t

B. the force that the truck exerts on the car

is ten times smaller

C.The ratio depends on the speed of the

truck

D. They are the same

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_joSAmhgXr32t

32. A football of mass 0.42kg is passed with a
velocity of 25ms ' due south. A defending
player lunges at the ball and deflects it so that
the new velocity is 20ms ' 36.9° west of
south . If the player is in contact with the ball

for 0.05s , what is the magnitude of the


https://dl.doubtnut.com/l/_3SehoUFnPFMp

average force he exerts

A. 63N


https://dl.doubtnut.com/l/_3SehoUFnPFMp

B. 126N

C. 75N

D. 105N

Answer: B

o Watch Video Solution

33. Two billiard balls A and B, each of mass 50

kg and moving in oppsite direction with speed

1

of bms ™~ ~ each, collide and rebound with the


https://dl.doubtnut.com/l/_3SehoUFnPFMp
https://dl.doubtnut.com/l/_lTUOMQylZN0z

same speed. If the collision lasts for 10 s,
which of the follwing statements are true?
A.The impulse imparted to each ball is
0.25kgs ~! and the force on each ball is
250N
B.the impulse imparted to each ball is
0.25kgs ~' and the force exerted on
each ball is 25 x 10 °N
C. The impulse imparted to each ball is 0.5

Ns


https://dl.doubtnut.com/l/_lTUOMQylZN0z

D. The impulse and the force on each ball

are different in magnitude and acts in

same direction.

Answer: C

o Watch Video Solution

34. A girl riding a bicycle along a straight road
with a speed of 5 ms ™' throws a stone of
1

mass 0.5 kg which has a speed of 15 ms ™

with respect to the ground along her direction


https://dl.doubtnut.com/l/_lTUOMQylZN0z
https://dl.doubtnut.com/l/_BoRsptnOycyK

of motion. The mass of the girl and bicycle is

50 kg. Does the speed of the bicycle change

after the stone is thrown ? What is the change

in speed, if so

A 2.0ms 1

B.0.1ms !

C.0.5ms !

D.5.2ms !

Answer: B

o Watch Video Solution



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

35. A block of mass 1 kg starts from rest at x =
O and moves along the X - axis under the
action of a force F = kt, where t is time and
k=1 Ns ! The distance, the block will

travel in 6 seconds is

A.36m

B.72m

C.108m

D. 18m


https://dl.doubtnut.com/l/_BoRsptnOycyK
https://dl.doubtnut.com/l/_BGjVwRbdIyBK

Answer: A

o Watch Video Solution

36. A block of mass M is pulled along a
horizontal frictionless surface by a rope of
mass m. If a force P is applied at the free end
of the rope, the force exerted by the rope on

the block is

(M + m)
Pm
(M —m)

B.



https://dl.doubtnut.com/l/_BGjVwRbdIyBK
https://dl.doubtnut.com/l/_ucnaH3A3t81d

Answer: D

o Watch Video Solution

37. A constant retarding force of 80 N is
applied to a body of mass 50 kg which is
moving initially with a speed of 20 m/s. What
would be the time required by the body to

come to rest ?


https://dl.doubtnut.com/l/_ucnaH3A3t81d
https://dl.doubtnut.com/l/_UWYEqAq1zdE1

A. 15s

B. 14s

C.12.5s

D. 18s

Answer: C

o Watch Video Solution

38. The velocity of a body of mass 20 kg
decreases from 20m /s to 5m /s in a distance

of 100 m. Force on the body is:


https://dl.doubtnut.com/l/_UWYEqAq1zdE1
https://dl.doubtnut.com/l/_n6xTcbttMu8W

A. —27.5N

B. —47.5N

C.—37.5N

D. —67.5N
Answer: C

° Watch Video Solution

39. Which of the following is not an

illustration of Newton's third law?


https://dl.doubtnut.com/l/_n6xTcbttMu8W
https://dl.doubtnut.com/l/_dH7fkI69zEPh

A. Flight of a jet

B. A cricket player lowering his hand while

catching a cricket ball

C. Walking on a floor

D. Rebounding of a rubber ball

Answer: B

O Watch Video Solution



https://dl.doubtnut.com/l/_dH7fkI69zEPh

40. In the arrangement shown below, pulleys
are mass-less and friction-less and threads are

in-extensible. Block of mass m; will remain at


https://dl.doubtnut.com/l/_8IckpOCkTBPI

rest if :


https://dl.doubtnut.com/l/_8IckpOCkTBPI



https://dl.doubtnut.com/l/_8IckpOCkTBPI

1 1 1
C = -
mi mo ms3
1 2 3
D = +
mo mo mi
Answer: A

o Watch Video Solution

41. A spherical ball is dropped in a long
column of viscous liquid. Which of the

following graphs represent the variation of


https://dl.doubtnut.com/l/_8IckpOCkTBPI
https://dl.doubtnut.com/l/_u0guttsfHuHw

() gravitational force with time

(ii) viscous force with time

(iii) net force acting on the ball with time

A.QRP

B.R,Q,P

C.PQ,R

D.PR,Q


https://dl.doubtnut.com/l/_u0guttsfHuHw

Answer: C

o Watch Video Solution

42. Two blocks of masses of 40 kg and 30 kg
are connected by a weightless string passing
over a frictionless pulley as shown in the

figure.

40 kg 30 ke

30° 30°



https://dl.doubtnut.com/l/_u0guttsfHuHw
https://dl.doubtnut.com/l/_c7znILfByejA

A.0.7ms 2

B.0.8ms 2

C.0.6ms 2

D.0.5ms 2

Answer: A

o Watch Video Solution

43. A block of mass 2 kg is at rest on a floor .
The coefficient of static friction between block

and the floor is 0.54. A horizonatl force of 2.8


https://dl.doubtnut.com/l/_c7znILfByejA
https://dl.doubtnut.com/l/_j1EGBI8xfjTp

N is applied to the block . What should be the
frictional force between the block and the
floor ? (take, g = 10m/32)

A. 8.8N

B. 5.8N

C. 2.8N

D. 10.8N

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_j1EGBI8xfjTp
https://dl.doubtnut.com/l/_Vf3MsAou8kJG

44. A machine gun is mounted on a 2000kg
car on a horizontal frictionless surface. At
some instant, the gun fires 10 bullets/second
and each of mass 10g with a velocity of
500ms ! the acceleration of the car is

A. 0.025ms 2

B.0.25ms 2

C.0.50ms 2

D. 500ms 2

Answer: A



https://dl.doubtnut.com/l/_Vf3MsAou8kJG

I D Watch Video Solution

45. In the system shown in the figure the

acceleration of 1kg mass is

| kit
i by

A. % downwards


https://dl.doubtnut.com/l/_Vf3MsAou8kJG
https://dl.doubtnut.com/l/_XObhzHqgcMGH

downwards

@

upwards

o N
e N e

upwards

Answer: C

o Watch Video Solution

46. Two blocks A and B of masses 2m and
respectively, are connected by a massless and
inextensible string. The whole system is

suspended by a masslessspring as shown in


https://dl.doubtnut.com/l/_XObhzHqgcMGH
https://dl.doubtnut.com/l/_l8j4Kas7bGPO

the figure. The magnitude of acceleration of A

and B, immediately after the string is cut, are


https://dl.doubtnut.com/l/_l8j4Kas7bGPO

respectively


https://dl.doubtnut.com/l/_l8j4Kas7bGPO



https://dl.doubtnut.com/l/_l8j4Kas7bGPO

C.g9

Answer: B

o Watch Video Solution

47. A particle undergoes uniform circular

motion. About which point on the plane of the


https://dl.doubtnut.com/l/_l8j4Kas7bGPO
https://dl.doubtnut.com/l/_z0XZnlg1KvSf

circle, will the angular momentum of the

particle remain conserved?

A. centre of the circle

B. on the circumference of the circle

C. Inside the circle

D. Outside the circle

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_z0XZnlg1KvSf

48. A thin uniform rod of mass m moves
translationally with acceleration a due to two
antiparallel forces of level arm I. One force is
of magnitude F and acts at one extreme end.

The length of the rod is

mal
ma + F
2(F + ma)l

ma

c.z(z+ i)
ma

(F + ma)l

2ma

A.

B.

D.

Answer: B


https://dl.doubtnut.com/l/_JJ9iMmzHkAYj

° Watch Video Solution

49. An object initially at rest explodes into
three fragments A, B and C.The momentum
of A is pi and that of B is \/§p3

where p is a + ve number. The momentum of

C will be

A.(1+ 4/3)P in a direction making 120°
with A

B. 2P in a direction making 150° with A


https://dl.doubtnut.com/l/_JJ9iMmzHkAYj
https://dl.doubtnut.com/l/_F0jBWU4cOUCU

C. 2P in a direction making 150° with B
D. (14 4/3)P in a direction making 150°

with B

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_F0jBWU4cOUCU

List-1 List-11

(P} Newton's 1. Quantitative
first law definition of
torce
Q) MNewton's 2. Qualitative
second law defimition of
toroe
(R) Newton's 3. Oppose relative
third law linear mobion
(5) Friction force 4. Define nature of
50. foroe

AP3Q-2R-4S-

B.P3Q-4R-25-1

C.P2Q-1R-4 53

D.P-4 Q-3 R-15-2

Answer: C


https://dl.doubtnut.com/l/_bNFwNME44BmN

° View Text Solution

Exercise Match The Following

List-I List-11
{P} Momentum . ms™~
Q) Veloaty 2. mst
(R) Acceleration 3 kgms!
1 (5) Force 4 mewton

AP-3Q-2R-4S5-2

B.P3Q-4R-2S-2

C.P2Q-1R -4 S-4

D. P-4 Q-3 R-15-3


https://dl.doubtnut.com/l/_bNFwNME44BmN
https://dl.doubtnut.com/l/_5IAXVcFKhD3w

Answer: A

o View Text Solution

(P Momentum

{Q) Impulse
(R) Force

5} Acceleratvon

AP3Q2R-4S5-3

B.P-3Q-4R-253



https://dl.doubtnut.com/l/_5IAXVcFKhD3w
https://dl.doubtnut.com/l/_hjtweBPuJRxs

C.P-1Q-3 R-4 S-2

D.P-2 Q-3 R-15-4

Answer: D

° View Text Solution

Exercise Assertion And Reason

1. Assertion: When a car crashed head on into

a heavy truck, the car experiences


https://dl.doubtnut.com/l/_hjtweBPuJRxs
https://dl.doubtnut.com/l/_CPrzCKQyEnaX

Reason: Newton second law states that the

change in momentum is equal to impulse

A.IF both assertion and reason are true

and reason is the correct explanation of

assertion

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C.If assertion is true but reason is false

D. If assertion is false but reason is true


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

Answer: D

o View Text Solution

2. Assertion: A boy facing forward in a bus
throws a ball straight up. At the same instant
the bus begins to accelerate. The ball goes up
and falls in front of the boy.

Reason: As the ball rises, it does not continue

at a constant velocity


https://dl.doubtnut.com/l/_CPrzCKQyEnaX
https://dl.doubtnut.com/l/_ShwNFXGAqkoM

A.IF both assertion and reason are true

and reason is the correct explanation of

assertion

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C.If assertion is true but reason is false

D. If assertion is false but reason is true

Answer: D

o Watch Video Solution



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

3. Assertion: A body at rest or a body in
uniform motion is always in equilibrium
Reason: No net forces act on a body in
equilibrium.
A.IF both assertion and reason are true
and reason is the correct explanation of
assertion

B. If both assertion and reason are true but

reason is not the correct explanation of


https://dl.doubtnut.com/l/_ShwNFXGAqkoM
https://dl.doubtnut.com/l/_3Q5TSnUS7hai

assertion

C.If assertion is true but reason is false

D. If assertion is false but reason is true

Answer: D

o View Text Solution

4. Assertion: The rate of change of momentum
Reason: Speed is a constant in uniform

circular motion


https://dl.doubtnut.com/l/_3Q5TSnUS7hai
https://dl.doubtnut.com/l/_0swmImsCXor7

A.IF both assertion and reason are true

and reason is the correct explanation of

assertion

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C.If assertion is true but reason is false

D. If assertion is false but reason is true

Answer: D

° View Text Solution



https://dl.doubtnut.com/l/_0swmImsCXor7

5. Assertion: Friction can occur only between
two surfaces that are moving relative to each
other.

reason: Friction opposes relative motion

between two surfaces in contact.

A.IF both assertion and reason are true

and reason is the correct explanation of

assertion


https://dl.doubtnut.com/l/_0swmImsCXor7
https://dl.doubtnut.com/l/_jvMu4gUWDxOC

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false

D. If assertion is false but reason is true

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_jvMu4gUWDxOC

6. Assertion: Action and reaction forces act on

two different objects

Reason: Action and reaction have zero

resultant.

A.IF both assertion and reason are true

and reason is the correct explanation of

assertion

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion


https://dl.doubtnut.com/l/_FrvPUulKYkE2

C. If assertion is true but reason is false

D. If assertion is false but reason is true

Answer: C

o Watch Video Solution

7. Assertion: Linear momentum is conserved in
both elastic and inelastic collisions.
Reason: Total energy is conserved in all

collisions.


https://dl.doubtnut.com/l/_FrvPUulKYkE2
https://dl.doubtnut.com/l/_m1OapQ5iLlrj

A.IF both assertion and reason are true

and reason is the correct explanation of

assertion

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C.If assertion is true but reason is false

D. If assertion is false but reason is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_m1OapQ5iLlrj

8. Assertion: A quick collisions between two
bodies is more violent than a slow collisions
even when the initial and the final velocities
are identical

Reason: Because the rate of change of
momentum which determines the force is

greater in the first case.

A.IF both assertion and reason are true

and reason is the correct explanation of

assertion


https://dl.doubtnut.com/l/_m1OapQ5iLlrj
https://dl.doubtnut.com/l/_BX1pmR9d2WjE

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C. If assertion is true but reason is false

D. If assertion is false but reason is true

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_BX1pmR9d2WjE

9. Assertion : Impulse and momentum have

different dimensions.

Reason : From Newton’s second law of motion,

impulse is equal to change in momentum.

A.IF both assertion and reason are true

and reason is the correct explanation of

assertion

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion


https://dl.doubtnut.com/l/_TdIM2yssBqlH

C. If assertion is true but reason is false

D. If assertion is false but reason is true

Answer: D

o Watch Video Solution

10. Assertion : Linear momentum of a body
changes even when it is moving uniformly in a
circle.

Reason : Force required to move a body

uniformly along a straight line is zero.


https://dl.doubtnut.com/l/_TdIM2yssBqlH
https://dl.doubtnut.com/l/_WjzC1v0gcGou

A.IF both assertion and reason are true

and reason is the correct explanation of

assertion

B. If both assertion and reason are true but

reason is not the correct explanation of

assertion

C.If assertion is true but reason is false

D. If assertion is false but reason is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_WjzC1v0gcGou

Exercise Comprehension Type

1. A helicopter of mass 1000kg rises with a

vertical acceleration of 15ms ™2 The crew and

the passengers weigh 300kg.

Force on the floor by the crew and passengers
A. 7500N

B. 1500N

C. 2500N


https://dl.doubtnut.com/l/_WjzC1v0gcGou
https://dl.doubtnut.com/l/_BhSlzBfqedk6

D. 5000N

Answer: A

° Watch Video Solution

2. A helicopter of mass 1000kg rises with a
vertical acceleration of 15ms ™2 The crew and
the passengers weigh 300kg.

Action of the rotor of the helicoper on the

surrounding air

A.32500N


https://dl.doubtnut.com/l/_BhSlzBfqedk6
https://dl.doubtnut.com/l/_FaJrw6Efb3cS

B.75200N

C.22200N

D. 23200N

Answer: A

o Watch Video Solution

3. A helicopter of mass 1000kg rises with a
vertical acceleration of 15ms 2 The crew and

the passengers weigh 300kg.


https://dl.doubtnut.com/l/_FaJrw6Efb3cS
https://dl.doubtnut.com/l/_l8neFU1Hj0lV

Action of the rotor of the helicoper on the

surrounding air

A. 25000N

B.36000N

C. 32500N

D. 2000N

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_l8neFU1Hj0lV

4.Figure shows a rod of length |= Tm and mass
m=8kg. It is hinged at the end P . At the end Q
a block of mass M=50kg is suspended at the
point R which is at a distance equal to 25cm
from end Q, a string is connected whose other

end is connected to the wall.

Wall

|- r

The tension in the string is


https://dl.doubtnut.com/l/_N5JQNehmJdPD

A. 600N

B. SON

C. 1200N

D. 800N

Answer: C

o View Text Solution

5. Figure shows a rod of length I= 1m and mass
m=8kg. It is hinged at the end P . At the end Q

a block of mass M=50kg is suspended at the


https://dl.doubtnut.com/l/_N5JQNehmJdPD
https://dl.doubtnut.com/l/_OyHloRJQD188

point R which is at a distance equal to 25cm
from end Q, a string is connected whose other

end is connected to the wall.

o

o

pts
Wail
£ 7l

g

M |

The horizontal component NN, and vertical

component [V, of the reaction at the end P are

given by

A. N, = 1300N, N, = 960N


https://dl.doubtnut.com/l/_OyHloRJQD188

B. N, = 960N, N, = 140N
C. N, = 960N, N, = 960N

D. N, = 1300N, N, = 1300N

Answer: B

o View Text Solution

Exercise Very Short Answer Question

1. What do you mean by inertia

l ° Watch Video Solution


https://dl.doubtnut.com/l/_OyHloRJQD188
https://dl.doubtnut.com/l/_qwWOfQZe9Ze5

2. What force accelerates a 20kg mass at

-2

2ms~ “ on a frictionless surface

o Watch Video Solution

3. When a ball is dropped from a height , its
speed increase gradually. Name the force

which causes this change in speed.

o Watch Video Solution



https://dl.doubtnut.com/l/_qwWOfQZe9Ze5
https://dl.doubtnut.com/l/_T8zxsjTj69Zb
https://dl.doubtnut.com/l/_NTPcHY5RTF53

4. A plastic ball and a clay ball of equal masses,
travelling in the same direction with equal
speeds, strike against a vertical wall. From
which ball does the wall receive a greater

amount of momentum?

o Watch Video Solution

5. Define 1 newton force.

o View Text Solution



https://dl.doubtnut.com/l/_KKUe8D12dr8G
https://dl.doubtnut.com/l/_EPfREW8Ij25C
https://dl.doubtnut.com/l/_6MYSLlvOnD2Y

6. A motocycle of mass 2000kg is moving over
a horizontal road with uniform velocity. If this
motorcycle has to be stopped with a negative
acceleration of 1.5ms 2 then what is the
force of friction between the tyres of the

motorcycles and the road?

o Watch Video Solution

7. A man pushes a box of mass 50kg with a

force of 80N. What will be the acceleration of


https://dl.doubtnut.com/l/_6MYSLlvOnD2Y
https://dl.doubtnut.com/l/_oFjcCir1sfxC

the box? What would be the acceleration if the

mass were halved?

° Watch Video Solution

8. Which would requires a greater force:
accelerating a 2kg mass at 5m/s2 or a 4kg

mass at 2m / s*?

° Watch Video Solution



https://dl.doubtnut.com/l/_oFjcCir1sfxC
https://dl.doubtnut.com/l/_j189W1kcQ2j8

9. A certain force exerted for 1.2s raises the
speed of an object from 1.8m /s to 4.2m /s.
Later, the same force is applied for 2seconds.

How much does the speed change in 2s?

o Watch Video Solution

10. Two forces 3N and 4N are acting on a point
O. if angle between these two forces is 90°

find the resultant of these two forces.

o View Text Solution



https://dl.doubtnut.com/l/_cEXfdB3DIK01
https://dl.doubtnut.com/l/_c5Whg6hzQz3O

11. A motor car is moving with a velocity of
108km /h and it takes 4second to stop after
the brakes are applied. Calculate the force
exerted by the brakes on the motorcar if its

mass along with the passenger is 1000kg.

o Watch Video Solution

12. A feather of mass 10g is dropped from a
height. It is found to fall down with a constant

velocity. What is the net force acting on it


https://dl.doubtnut.com/l/_c5Whg6hzQz3O
https://dl.doubtnut.com/l/_PfAxzEsCB95K
https://dl.doubtnut.com/l/_dSmE2fLL4Xst

° View Text Solution

13. A lift is moving down with acceleration a. A
man in the lift drops a ball inside the lift. Find
the acceleration of the ball as observed bt the
man in the lift and a man standing stationary

on the ground

° View Text Solution



https://dl.doubtnut.com/l/_dSmE2fLL4Xst
https://dl.doubtnut.com/l/_M38ozVGyGw5T

14. A block of mass M is pulled along a
horizontal frictionless surface by a rope of
mass m. If a force P is applied at the free end
of the rope , the force exerted by the rope on

the block.

o View Text Solution

15. A spring balance carries a load, when the

load is pulled aside so that the balance makes


https://dl.doubtnut.com/l/_ZCm6YRWSK8Vo
https://dl.doubtnut.com/l/_Z05oxKYuGTWl

an angle of 30° with the vertical , the balance

reads 4kg wt. What is the mass of the load.

° View Text Solution

Exercise Short Answer Question

1. A ship has two engines, one producing a
thrust of 300 newtons and the other 750
newtons . Firing the smaller engine for 10s
speeds the ship up from 80 metres per second

to 95 meters per second, and the large engine


https://dl.doubtnut.com/l/_Z05oxKYuGTWl
https://dl.doubtnut.com/l/_rY2Pr3JQY0FK

is then fired for 12 seconds. How fast is the

ship then going.

o View Text Solution

2. A car of mass 1000g is brought to rest from

1in a distance of 80m. Find

a speed of 40ms
the braking force of the car assuming that it is

constant and that there is a constant

resistance of motion of 100N

° Watch Video Solution



https://dl.doubtnut.com/l/_rY2Pr3JQY0FK
https://dl.doubtnut.com/l/_QJ7sy8uhQB9R
https://dl.doubtnut.com/l/_u5GVT1E41RHz

3. Two persons manage to push a motorcar of
mass1200kg at a uniform velocity along a level
road. The same motorcar can be pushed by
three persons to produce an acceleration of
0.2m /s*. With what force does each person
push the motorcar? (Assume that all persons
push the motorcar with the same muscular

effort).

o Watch Video Solution



https://dl.doubtnut.com/l/_u5GVT1E41RHz

4. Two objects m; and my are moving in the
straight line approaching each other as
shown. After collisions these objects together.
What will be the velocity of the combined

object after collisions?
w, =2 kg o= N g
—
S Ima!

° Watch Video Solution



https://dl.doubtnut.com/l/_awbhsAi5rRSG

5. A machine gun fires 25g bullet at the rate of
600 bullets per minutes with a speed of
200m / s. Calculate the force required to keep

the gun in position.

o Watch Video Solution

6. Three blocks A , B and C of masses 4kg ,
2kg and 1kg respectively are in contact on a
frictionless surface, as shown. If a force of

14 Nisappliedonthedkg


https://dl.doubtnut.com/l/_3bqZ3hpiV76G
https://dl.doubtnut.com/l/_cfzxEwrJDmqI

block, thenthecontactf or cebetweenA and

B is.

o Watch Video Solution

7. Block B lying on a table weighs w. The
coefficient of static friction between the block
and the table is mu. Assume that the cord

between B and the knot is horizontal. The


https://dl.doubtnut.com/l/_cfzxEwrJDmqI
https://dl.doubtnut.com/l/_NtIGm0VEYKaa

maximum weight of the block A for which the

system will be stationary is

Knot

o Watch Video Solution

8. A uniform chain of length L is lying partly on
a table, the remaining part hanging down

from the edge of the table. If the coefficient of


https://dl.doubtnut.com/l/_NtIGm0VEYKaa
https://dl.doubtnut.com/l/_MrjsmBsC36Ic

friction between the chain and the table is 0.5
what is the minimum length of the chain that
should lie on the table, to prevent the chain

from slipping down to the ground.

O Watch Video Solution

9. A block of mas M is resting on an inclined
plane as shown in the figure. The inclination of
the plane to the horizontal is gradually
increased. It is found that when the angle of

inclination is 8 the block just begins to slide


https://dl.doubtnut.com/l/_MrjsmBsC36Ic
https://dl.doubtnut.com/l/_yoRvVds2ITLJ

down the plane. What is the minimum force F
applied parallel to the plane that would just

make the block move up the plane ?

v\ block

° Watch Video Solution

10. A pendulum is hanging from the ceiling of

a car having an acceleration a( with respect to


https://dl.doubtnut.com/l/_yoRvVds2ITLJ
https://dl.doubtnut.com/l/_6OBg59YFhuDa

the road. Findthe angle made by the string

with the vertical.

° Watch Video Solution

Exercise Long Answer Type

1. A horse develops a momentum of 3000Ns,
while running at 15ms ! Calculate the mass

of the horse.

O View Text Solution



https://dl.doubtnut.com/l/_6OBg59YFhuDa
https://dl.doubtnut.com/l/_cqlBHk3B6ReA
https://dl.doubtnut.com/l/_0kvNVKxng6WR

2. A bullet of mass 10g is fired with a rifle. The
bullet takes 0.003s to move through the barrel
and leaves with a velocity of 300ms ~ ' What is

the force exerted on the bullet by the rifle.

o View Text Solution

3. Calculate the momentum of an electron of
mass 9 x 10 3'kg moving with a velocity of

6 x 10"ms !

o View Text Solution



https://dl.doubtnut.com/l/_0kvNVKxng6WR
https://dl.doubtnut.com/l/_v1TU55iYVFTX

4. what will be the acceleration of a body of

mass 5kg, if a force of 200N is applied on it.

o Watch Video Solution

5. A boy of mass 30kg while running, develops
a mometum of 180Ns Calculate the velocity of

the boy

o View Text Solution



https://dl.doubtnut.com/l/_v1TU55iYVFTX
https://dl.doubtnut.com/l/_t2PXMInQmQVa
https://dl.doubtnut.com/l/_9bOHg04yV7yc

6. The speed- time graph of a car is given in
(figure) The car weights 1000kg

(a) What is the distance travelled by the car in
first two seconds?

(b) What is the braking force applied at the
end of bseconds to bring the car to a stop

within one second?

Y
4

20.

-
(9]

B
!
1
\
'
'
1

— Speed (mis)
o

[$)]

N e o v i e e o >

¥
\
1
]
E — O Cax
3 4 5

—p time (s)

(@]

>


https://dl.doubtnut.com/l/_6WdAB2yaTQJI

l @ VYWatch vVideo Solution ]

7. A 3kg block is placed over a 10kg block and
both are placed on a smooth horizontal
surface. The coefficient of friction between the
blocks is 0.2. IF a horizontal force of 20N is
applied to 3kg block. Find the acceleration of

the two blocks.

l ° View Text Solution


https://dl.doubtnut.com/l/_6WdAB2yaTQJI
https://dl.doubtnut.com/l/_ZQRFvzumcHFg

8. A 5kg shell kept at rest suddenly splits up
into three parts. If two parts of mas 2kg each
are found flying due north and east with a
velocity of 5m / seach, what is the velocity of

the third part after explosion.

o View Text Solution

9. For what value of F will the block of mass m

remains at rest with respect to the wedge. All


https://dl.doubtnut.com/l/_ZQRFvzumcHFg
https://dl.doubtnut.com/l/_O9nJerv5HiZq
https://dl.doubtnut.com/l/_iQQDh035Hkuu

surfaces are frictionless.

° View Text Solution

Exercise Integer Value Type

1. A block of mass mj rests on a horizontal

table. A string tied to the block is passed on a


https://dl.doubtnut.com/l/_iQQDh035Hkuu
https://dl.doubtnut.com/l/_QtcOA7bc3Xoj

frictionless pulley fixed at the end of the table
and to the other end of string is hung another
block of mass m,. The acceleration of the

system is

o Watch Video Solution

2. A ball of mass (m) 0.5g is attached to the
end of a string having length (L) 0.5m. The ball
is rotated on a horizontal circular path about
vertical axis. The maximum tension that the

string can bear is 324N. The maximum possible


https://dl.doubtnut.com/l/_QtcOA7bc3Xoj
https://dl.doubtnut.com/l/_zQRGJkuRbXdO

value of anguar velocity of ball(in radian/s) is

mn

° Watch Video Solution



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

3. Figure shows a man standing stationary
with respect to a horizontal conveyer belt that
is accelerating with 1 ms 2 What is the net

force on the man? (Mass of the man =65 kg)

[omac]

° Watch Video Solution



https://dl.doubtnut.com/l/_Y6tVy6H9ow4Y

4. A player caught a cricket ball of mass 15g
moving at a rate of 20m /s. IF the catching
process is completed in O.1s, find the force of
the blow exerted by the ball on the hand of

the player.

o View Text Solution

5. A wheel is subjected to uniform angular
acceleration about its axis, Initially , its angular

velocity is zero. In the first 2s, it rotates


https://dl.doubtnut.com/l/_Is2gLJheLmef
https://dl.doubtnut.com/l/_MNbp7uP8ktKP

through an angle 0 in the next 2s it rotates

60
through an angle 6> Find the ratio of 9—2
1

o View Text Solution

Olympiad Hots Corner

1. A block accelerates down a slope, as shown
in the figure. The upper portion of the slope is
smooth and lower portion is rough. On the

lower portion


https://dl.doubtnut.com/l/_MNbp7uP8ktKP
https://dl.doubtnut.com/l/_Oo95h2N2wDti

(i) the speed of the block may increase,
decrease or remain same

(ii) the acceleration of block reduces.

(iii) the mass of block reduces

What of the following is/are correct

A.lonly

B. Lii only

ooooo


https://dl.doubtnut.com/l/_Oo95h2N2wDti

Answer: B

° Watch Video Solution

2. Figure shows the position time graph of a
particle of mass 5kg. The force acting on the

particle for 0 <t <4s and 8s <t < 12s


https://dl.doubtnut.com/l/_Oo95h2N2wDti
https://dl.doubtnut.com/l/_wdHjcQ9w1VQX

respectively are,

A. 5N,5N

B. 5N.7.5N

C. 5N,TION

D. ON,ON

Answer: D



https://dl.doubtnut.com/l/_wdHjcQ9w1VQX

| ' Watch Video Solution |

3. Statement 1: Force of friction between two
surfaces depends on the area of contact
common to the two surfaces.

Statement 2: More than area of contact
common to the two surfaces, more is the

opposition to the motion.

o Watch Video Solution



https://dl.doubtnut.com/l/_wdHjcQ9w1VQX
https://dl.doubtnut.com/l/_bO2gftXAHyhC

4. Match the following

Column |

(p) A child running (i)

to catch the school
bus

(q) A man blowing a (i)

{r}

(=)

balloon

A woman pushing (i)
a table

A cricketer {iw)
calching a ball

A.p -iv q -iii r-l s-ii

B. p-iii g-ii r-l s-iv

C. p-l g-ii r-iii s-iv

D. p-ii g-iv r-l s-iii

Column 11

Force can make a
stationary object
move

Force can stop a
mav ing object
Force can change
the shape of an

obpect

Force can make
an object move
faster


https://dl.doubtnut.com/l/_QaHIN1hKsNUm

Answer: A

o View Text Solution

5. Statement 1: The force of action and
reaction always appear due to actual physical
contact of two bodies.

Statement 2: A particle can move only under

the action of a force.

o Watch Video Solution



https://dl.doubtnut.com/l/_QaHIN1hKsNUm
https://dl.doubtnut.com/l/_nz2E096sqJLU

6. A bicycle moves on a horizontal road with
some acceleration. The forces of friction
between the road and the front and rear

wheels are F; and F, respectively.

A.Both Fj and F, act in the forward

direction

B.Both F} and F5 act in the backward

direction

C. F; acts in the forward direction F5 acts

in the backward direction


https://dl.doubtnut.com/l/_y9SrzJEpWbSe

D. F; acts in the backward direction F;

acts in the forward direction.

Answer: D

o Watch Video Solution

7. In the following figure , an object of mass
1.2kg is at rest at point P. IF R and F are the

reaction and the frictional force respectively


https://dl.doubtnut.com/l/_y9SrzJEpWbSe
https://dl.doubtnut.com/l/_vbRKxxh2tjpq

then

ﬂr Kl
g

A.R = 6NF = 6,/3N
B.R = 3N, F = 3,/3N
C.R = 6NF = 3N

D.R = 6,/3F = 6N

Answer: D

| oo


https://dl.doubtnut.com/l/_vbRKxxh2tjpq

| & Watch Video Solution

8. Figure shows the displacement of a particle
going along the X-axis as a function of time.
The force acting on the particle is zero in the

region

X

A. AB

B.BC


https://dl.doubtnut.com/l/_vbRKxxh2tjpq
https://dl.doubtnut.com/l/_OzlDG1v2sY4p

C.CD

D. DE

Answer: A

o Watch Video Solution

9. Two cars of unequal masses use similar
tyres. If they are moving at the same initial

speed, the minimum stopping distance

A. is smaller for the heavier car


https://dl.doubtnut.com/l/_OzlDG1v2sY4p
https://dl.doubtnut.com/l/_elMgbOStJ9Ik

B. is smaller for the lighter car

C.is same for both the cars

D. depends on the volume of the car

Answer: C

o Watch Video Solution

10. According to Newton second law of motion

AF=mxxnuv

B.f=m Xa


https://dl.doubtnut.com/l/_elMgbOStJ9Ik
https://dl.doubtnut.com/l/_U1jO8JBedYK6

m

C. f = —

a

m

D.f = —

f v
Answer: B

o Watch Video Solution

11. A body of mass 2kg is moving on a smooth
floor in straight line with a uniform velocity of

10m / s Resultant force on the body is

A. 20N


https://dl.doubtnut.com/l/_U1jO8JBedYK6
https://dl.doubtnut.com/l/_gmq3bKaWY46u

B. 10N

C.2N

D. Zero

Answer: D

o Watch Video Solution

12. A football has lesser inertia than a stone of

the same size because:


https://dl.doubtnut.com/l/_gmq3bKaWY46u
https://dl.doubtnut.com/l/_yZMMFNGVjfbb

A. football has more air inside than the

stone

B. football has less air inside than the

stone

C. football has less mass than the stone

D. football has more mass than the stone

Answer: C

o Watch Video Solution



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

13. the force experienced by a body in the

merry go-round is

A. centripetal

B. centrifugal

C. gravitational

D. magnetic

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_u0Ct3Q69DHA1
https://dl.doubtnut.com/l/_sbNWC7xK8PSg

14. Which law of Newton gives the value of

force

A. First law

B. Second law

C. Third law

D. all of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_sbNWC7xK8PSg

15. A light particle moving horizontally with a
speed of 12m /s strikes a very heavy block
moving in the same direction at 10m /s. The
collision is one-dimensional and elastic. After

the collision, the particle will

12 mys
e

A.move at 12m /s opposite to its original
direction

B. move at 8m / s in its original direction


https://dl.doubtnut.com/l/_FiU2bTAu2Z0f

C. move at 8m /s opposite to its original
direction

D. move at 2m /s in its original direction

Answer: B

o Watch Video Solution

16. Pick the fundamental law of motion

A. Newton first law of motion

B. Newton second law of motion


https://dl.doubtnut.com/l/_FiU2bTAu2Z0f
https://dl.doubtnut.com/l/_5HFFp0oY39h2

C. Newton third law of motion

D. All laws of motion

Answer: D

o Watch Video Solution

17. A particle starts its motion from rest under
the action of a constant force. If the distance
covered in first 10s is s; and the covered in

the first 20s is s5, then.


https://dl.doubtnut.com/l/_5HFFp0oY39h2
https://dl.doubtnut.com/l/_bX3mtxh5GunV

A.Sy =5

B.S; = 25;

C. S2 - 351

D. S, = 45;
Answer: D

° Watch Video Solution

18. The momentum of an object at a given

instant is independent of its


https://dl.doubtnut.com/l/_bX3mtxh5GunV
https://dl.doubtnut.com/l/_ocXfusoOuKfA

A. inertia

B. speed

C. velocity

D. acceleration

Answer: D

o Watch Video Solution

19. A car of mass one metric ton accelerates
from rest at the rate of 2m / s* from t=0 sec to

t=10sec. There after it travels with a uniform


https://dl.doubtnut.com/l/_ocXfusoOuKfA
https://dl.doubtnut.com/l/_SdKVoXStFRLG

velocity. The measure of net retarding force

acting on the car after 10 sec is

A. 4000N

B. 2000N

C.ON

D. — 2000V

Answer: C

° Watch Video Solution



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

20. A machine gun of mass 10 kg fires 20 g
bullets with speed of 500 m/s at the rate of 10
bullets per second. To hold the gun steady in
its position how much force is necessary?

A. 200N

B. 500N

C. TOON

D. 250N

Answer: C

‘ ° Wiadk~hh \AAA CAaliikianm



https://dl.doubtnut.com/l/_Hl07DXXnM5Hy



https://dl.doubtnut.com/l/_Hl07DXXnM5Hy

