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PHYSICS

BOOKS - KUMAR PRAKASHAN KENDRA
PHYSICS (GUJRATI ENGLISH)

FORCE AND LAWS OF MOTION

Activity 93

1. Place a water-filled tumbler on a tray

Hold the tray and turn around as fast as you


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_F5vrbCQZ4Hn3

can.

We ,observe that the water spills.why?

° Watch Video Solution

Activity 9 4

1. Ask two children to stand on two separate

carts as shown in the figure


https://dl.doubtnut.com/l/_F5vrbCQZ4Hn3
https://dl.doubtnut.com/l/_OKSE3gBA1wew

Give one o them a bag full of sand.Ask them to
play a game of catch with the bag
Does each of them receive an instantaneous

reaction as a result of the sand bag(action)?

° Watch Video Solution



https://dl.doubtnut.com/l/_OKSE3gBA1wew

Intext Questions And Answers

1. (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 rupees coin and a one rupee coin?

o Watch Video Solution

2. In the following example, try to identify the
number of times the velocity of the ball

changes :


https://dl.doubtnut.com/l/_jHiSniGXUAsH
https://dl.doubtnut.com/l/_74gr2FMcJwdz

"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.

o Watch Video Solution

3. Explain why some of the leaves may get

detached from a tree if we vigorously shake its


https://dl.doubtnut.com/l/_74gr2FMcJwdz
https://dl.doubtnut.com/l/_5yErv0mIrJJ9

branch

o Watch Video Solution

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

backwards when it accelerates from rest?

o Watch Video Solution

5. If action is always equal to the reaction,

explain how a horse can pull a cart.


https://dl.doubtnut.com/l/_5yErv0mIrJJ9
https://dl.doubtnut.com/l/_NuaA5o4psuzK
https://dl.doubtnut.com/l/_IDNMMrQHzw5z

° Watch Video Solution

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

water at a higla velocity

° Watch Video Solution

7.From a rifle of mass 4 k abullet of mass 50g

is fired with an initial velocity of 35 ms ™!

Calculate the initial recoil velocity of the rifle

| e |


https://dl.doubtnut.com/l/_IDNMMrQHzw5z
https://dl.doubtnut.com/l/_OdilUUB5dNpI
https://dl.doubtnut.com/l/_Ib4Exr0q2mTH

& Watch Video Solution I

8. Two objects of masses 100 and 200 g are

moving along the same line and direction with

1 1

velocities 2 ms ™~ and 1lms ~ respectively.
They collide and after collision, the first object
moves at a velocity of 1.67 ms . Determine

the velocity of the second object.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ib4Exr0q2mTH
https://dl.doubtnut.com/l/_U6kZ7sZLGhpD

Questions And Answers Answer The Following

Questions In Very Short

1. Define : Force

o Watch Video Solution

2. What are balanced forces ?

o Watch Video Solution



https://dl.doubtnut.com/l/_kWbAplW39nyc
https://dl.doubtnut.com/l/_TnK8yxRNHoDV

3. What is the resultant force of balanced

forces ?

o Watch Video Solution

4.What is friction ?

o Watch Video Solution

5. What is the force resisting the motion of an

object through the contact surface called ?



https://dl.doubtnut.com/l/_vIxToRiGHYIV
https://dl.doubtnut.com/l/_e7Z9v8ax4bQT
https://dl.doubtnut.com/l/_kEsEUiirZNyD

o Watch Video Solution

6. What are unbalanced forces ?

o Watch Video Solution

7. State Newton's first law of motion

o Watch Video Solution

8. What is inertia ?



https://dl.doubtnut.com/l/_kEsEUiirZNyD
https://dl.doubtnut.com/l/_i262fqMsqGvz
https://dl.doubtnut.com/l/_HvDUeXOTMYYp
https://dl.doubtnut.com/l/_cjzVz2nXv680

o Watch Video Solution

9. What is the measure of inertia?

o Watch Video Solution

10. Define : Momentum

o Watch Video Solution

11. State the Sl unit of momentum.



https://dl.doubtnut.com/l/_cjzVz2nXv680
https://dl.doubtnut.com/l/_Uf8pl91xjoJT
https://dl.doubtnut.com/l/_1ruu24Ucn3n0
https://dl.doubtnut.com/l/_gSHEzKkwTD9x

o Watch Video Solution

12. What is the momentum of an object of

mass m, moving with a velocity v ?

° Watch Video Solution

13. State Newton's second law of motion.

° Watch Video Solution



https://dl.doubtnut.com/l/_gSHEzKkwTD9x
https://dl.doubtnut.com/l/_0bSz7lQcTfC1
https://dl.doubtnut.com/l/_NclV23S3diWc

14. What is the Sl unit of force ?

o Watch Video Solution

15. Define one newton force.

o Watch Video Solution

16. No force is required to move an object with

a constant velocity. Why?

° Watch Video Solution



https://dl.doubtnut.com/l/_hfd7Hck1TKV4
https://dl.doubtnut.com/l/_yFCyW0VPzTet
https://dl.doubtnut.com/l/_YOKKox0qif23

17. State Newton's third law of motion and

explain giving an example .

o Watch Video Solution

18. "Action and reaction forces are equal in
magnitude and opposite in direction, yet they

do not cancel each other." Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_YOKKox0qif23
https://dl.doubtnut.com/l/_U0uxeu8OXZBO
https://dl.doubtnut.com/l/_QqThjcwuGfSD
https://dl.doubtnut.com/l/_2YaKeTfwMPzF

19. State the law of conservation of

momentum.

o Watch Video Solution

20. In which direction is the momentum of a

moving body?

o Watch Video Solution

Questions And Answers Choose The Correct

Option From Those Given Below Each Question



https://dl.doubtnut.com/l/_2YaKeTfwMPzF
https://dl.doubtnut.com/l/_WcviZyJzlbQW

1. Newton's Il law of motion connects:

A. First

B. Second

C. Third

D. none

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_JIJiL04IP3kh

2. What is the momentum of an object of mass

m, moving with a velocity v ?

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_gu6tcWkI9aHf
https://dl.doubtnut.com/l/_8bDfxEGysCio

3. State the Sl unit of momentum.

A kgms 1

B. kg,ms

C. kg 'ms”(-2)

D.ms_1

Answer:

° Watch Video Solution

4.1 newton ... dyne


https://dl.doubtnut.com/l/_8bDfxEGysCio
https://dl.doubtnut.com/l/_JfbgeigNSmJg

A. 10°

B. 104

C.10°

D. 10°

Answer:

° Watch Video Solution

5. What is the product of force and the time

period for which the force is acting called ?


https://dl.doubtnut.com/l/_JfbgeigNSmJg
https://dl.doubtnut.com/l/_6HopSiIp5H2d

A. Momentum

B. Acceleration

C. Inertia

D. Impluse of force

Answer:

o Watch Video Solution

6. A constant force of 5N is applied on a body
of 10 kg mass, with how much acceleration will

it move?


https://dl.doubtnut.com/l/_6HopSiIp5H2d
https://dl.doubtnut.com/l/_O4vPVNNKkWOG

A 2ms 2

B.0.5ms 2

C.50ms 2

D. 5ms 2

Answer:

o Watch Video Solution

7. Which of the following vehicles has the least

Inertia?


https://dl.doubtnut.com/l/_O4vPVNNKkWOG
https://dl.doubtnut.com/l/_V0wEji1Y1brh

A. Bicycle

B. Scooter

C. Car

D. Truck

Answer:

o Watch Video Solution

8. How much force is needed to produce accele

ration of 80 cm s? in a body of mass 500g?


https://dl.doubtnut.com/l/_V0wEji1Y1brh
https://dl.doubtnut.com/l/_rj3bqLX8dO8U

A.0.04 N

B.04 N

C.4N

D.4000N

Answer:

° Watch Video Solution

9. Unit of which physical quantity is same as

that of unit of impulse of force?


https://dl.doubtnut.com/l/_rj3bqLX8dO8U
https://dl.doubtnut.com/l/_BYZ7NqvXMPKC

A. Force

B. Acceleration

C. Momentum

D. Velocity

Answer:

° Watch Video Solution

10. Newton's second and third law lead to

which Important law of physics?


https://dl.doubtnut.com/l/_BYZ7NqvXMPKC
https://dl.doubtnut.com/l/_4t5dYh10KvgR

A. Law of pressure

B. Archimedes' principle

C. Law of conservation of momentum

D. Law of conservation of energy

Answer:

o Watch Video Solution

1. For which type of surface magnitude of

frietional force would be less?


https://dl.doubtnut.com/l/_4t5dYh10KvgR
https://dl.doubtnut.com/l/_gu2oYhE9qLUO

A. Glass surface

B. Wooden surface

C. Sandy surface

D. Rocky surface

Answer:

o Watch Video Solution

12. On which factor the frictional force does

not depend?


https://dl.doubtnut.com/l/_gu2oYhE9qLUO
https://dl.doubtnut.com/l/_1jwV4L17QQrl

A. Mass of the object

B. Type of material of the surface

C. Area of contact surface

D. None of these

Answer:

o Watch Video Solution

13. Which substance cannot be used to reduce

friction?


https://dl.doubtnut.com/l/_1jwV4L17QQrl
https://dl.doubtnut.com/l/_ZevrvmeRER2a

A. Oil

B. Grease

C.Gum

D. Graphite

Answer:

o Watch Video Solution

14. How much acceleration is produced
onapplying a force of 0.5 N on an object of

mass 250 g?


https://dl.doubtnut.com/l/_ZevrvmeRER2a
https://dl.doubtnut.com/l/_lLK08MGnnoDy

A. 0125 ms 2

B.0.05 ms 2

C.2ms_2

D.5ms_2

Answer:

o Watch Video Solution

15. What change would occur in acceleration. if

the external force acting on an object is

doubled?


https://dl.doubtnut.com/l/_lLK08MGnnoDy
https://dl.doubtnut.com/l/_gsQyKlvXYJWE

A. Would be halved

B. Would remain the same

C. Would be doubled

D. Would be four times

Answer:

o Watch Video Solution

16. Which of the following physical quantity is

scalar?


https://dl.doubtnut.com/l/_gsQyKlvXYJWE
https://dl.doubtnut.com/l/_jBNBLCByTlLW

A. Mass

B. Force

C. Impulse of force

D. Momentum

Answer:

o Watch Video Solution

17.1f a force of 5N acts on an object of mass 2
kg for 2 s. then = what would be the change

occurring in its momentum?


https://dl.doubtnut.com/l/_jBNBLCByTlLW
https://dl.doubtnut.com/l/_XG6bFXUEtRcH

A.20 kg ms 1

B.5kg ms !

1

C.10 mg ms

D.1.25 kg ms 1

Answer:

o Watch Video Solution

18. If a constant force is applied to an object of

mass 0.9 kg in stationary state for 10s, it


https://dl.doubtnut.com/l/_XG6bFXUEtRcH
https://dl.doubtnut.com/l/_EzCMeFZqTcKN

covers distance of 250m, what magnitude of

this force would be?

A.18 N

B.13.5N

C.9N

D.45N

Answer: D

° Watch Video Solution



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

19. What is the momentum of an object of

mass m, moving with a velocity v ?

A. velocity, time

B. mass, weight

C. mass, velocity

D. mass, distance

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_lK6JUMnkVQQb
https://dl.doubtnut.com/l/_608hcU8GFA0C

20. Momentum of an object is 28 kg ms ~'. If
its velocity is 14 ms ™!, what would be the
mass of the object?

A.20g

B.2 x 10%¢g

C.0.2 x 10%g

D.0.2 x 10%g

Answer:

° Watch Video Solution



https://dl.doubtnut.com/l/_608hcU8GFA0C
https://dl.doubtnut.com/l/_yeB6Y7dE91h7

21. A ball of mass m collides with the ground
with velocity and then comes up in the same
direction with the same velocity. The change

occurred in the momentum of this ball ........

A. 4mv

B.2mv

D.O

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_yeB6Y7dE91h7

22. When is the momentum of an object zero?

A. While in the state of motion

B. While in stationary position

C. While performing retarded motion

D. While performing motion with constant

velocity

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_yeB6Y7dE91h7
https://dl.doubtnut.com/l/_En5TPZiJRHN6

23.kg ms % is the unit of which physical quan

tity?

A. Force
B. Work
C. Momentum

D. Acceleration

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_En5TPZiJRHN6
https://dl.doubtnut.com/l/_LDAnrbtax9ee

24. On applying force in opposite direction of

motion of an object, what effect occurs on the

state of motion ?

A.Would perform motion with uniform

velocity

B. Would perform accelerated motion.

C. Would perform retarded motion,

D. Nothing can be said.

Answer:



https://dl.doubtnut.com/l/_HLa412jiKv6e

| ¥ Watch Video Solution |

25. On applying a force of 5N to an object, if
acceleration equal to 10 ms 2 ? is produced
in it. then mass of the object would be ..kg

A5

B.50

C.0.05

D.0.5

Answer: D



https://dl.doubtnut.com/l/_HLa412jiKv6e
https://dl.doubtnut.com/l/_vR85c4jCoCm7

Watch Video Solution

26. A goalkeeper in the game of the football
move his hands backwards in order to catch
the football coming towards him with force.

Due to this the goalkeeper ...........

A. can apply more force to the football.

B.can increase the force acting on the

hands by the football


https://dl.doubtnut.com/l/_vR85c4jCoCm7
https://dl.doubtnut.com/l/_bPHuzAZ0xkYm

C.can increase the rate of change of

momentum.

D.can decrease the rate of change of

momentum.

Answer:

o Watch Video Solution

27. Which of the following statements is not
true for an object performing constant

accelerated motion on a linear path?


https://dl.doubtnut.com/l/_bPHuzAZ0xkYm
https://dl.doubtnut.com/l/_00D97tQvwyrs

A. Its speed is changing constantly

B. Its velocity changes always.

C. It is going always away from the earth.

D. Force is always exerted on it.

Answer: C

o Watch Video Solution

28. According to the Newton's third law of

motion action free and reaction force ..


https://dl.doubtnut.com/l/_00D97tQvwyrs
https://dl.doubtnut.com/l/_JI2NyHDXW3ga

A. always act on an object

B.always act on different objects in

mutually opposite direction.

C.are of equal magnitude and in same

direction.

D. act on an object perpendicularly

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_JI2NyHDXW3ga

29. The object due to the property of Inertia

A. Increase its speed.

B. decreases its speed

C. oppose change in the state of motion.

D. start retarded motion due to friction

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Bijrv1waOsHg
https://dl.doubtnut.com/l/_IX7qXN9XsvV1

30. A traveller tosses a coin in upward
direction during his journey in a train in
motion. As a result coin falls backward. It

means that motion of a moving train would be

A. accelerated

B. uniform

C. uniform

D. on a circular path

Answer: A

| s ]


https://dl.doubtnut.com/l/_IX7qXN9XsvV1

| ¥ Watch Video Solution

31. An object of mass 2 kg is moving with

1

constant velocity of 4 ms ™~ on a frictionless

horizontal surface. If the object is to be kept
moving with the same velocity, the magnitude
of the external force required would be ....... N.
A. 32
B.O

C.2

D.8


https://dl.doubtnut.com/l/_IX7qXN9XsvV1
https://dl.doubtnut.com/l/_RUs9IVk78AQG

Answer:

o Watch Video Solution

32. On which principle of conservation does a

rocket work?

A. Mass

B. Energy

C. Momentum

D. Velocity


https://dl.doubtnut.com/l/_RUs9IVk78AQG
https://dl.doubtnut.com/l/_kAt37bqfaRfP

Answer: C

° Watch Video Solution

33. A tanker, moving with uniform speed on a
horizontal linear road is filled with water only
2
up 3 to height. If brakes are applied suddenly
to the tanker, water in the tanker.......... .
A. would be pushed backward

B. would be pushed forward

C. would have no effect


https://dl.doubtnut.com/l/_kAt37bqfaRfP
https://dl.doubtnut.com/l/_FMe2eST9AeVb

D. would be pushed upward

Answer:

° Watch Video Solution

34. 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...


https://dl.doubtnut.com/l/_FMe2eST9AeVb
https://dl.doubtnut.com/l/_KhSh4YxYKJdg

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.

D. there is no unbalanced force on the ball

so the ball would want to come to rest.

Answer:

o Watch Video Solution



https://dl.doubtnut.com/l/_KhSh4YxYKJdg

Questions And Answers Fill In The Blanks

1. If the velocity of an object is made thrice,

then its momentum would become.......... times.

o Watch Video Solution

2.10° dyne ...... newton.

o Watch Video Solution



https://dl.doubtnut.com/l/_KhSh4YxYKJdg
https://dl.doubtnut.com/l/_9YAW89ZI8uA5
https://dl.doubtnut.com/l/_hFy0BkPf2Wzj
https://dl.doubtnut.com/l/_83fWFnheJqtN

3. Newton's.. . law of motion shows the relation
between external force acting on the object

and change in its momentum.

o Watch Video Solution

4. if force of 150 N is applied on an object.
acceleration of 3 ms~ 2 ? is produced in it,

then its mass would be ...

o Watch Video Solution



https://dl.doubtnut.com/l/_83fWFnheJqtN
https://dl.doubtnut.com/l/_U2NKCuqOCveY
https://dl.doubtnut.com/l/_MvPGpzK1MZu3

5. A boy pushes the wall in North direction
with force 20 N. The magnitude of force acting
on the boy would be ....N and would be in ...

direction.

° Watch Video Solution

6. Velocity of a car of mass 1500 kg increases

regularly from 36 km A~ ' to 72 kmh ! then

change in its momentum would be kg m s

° Watch Video Solution



https://dl.doubtnut.com/l/_MvPGpzK1MZu3
https://dl.doubtnut.com/l/_YwYaMq5QTw8B

7. After firing bullet, the recoil velocity of gun

[ than that of the bullet.

° Watch Video Solution

8. The unit of Impulse of force is ...

° Watch Video Solution

9. A constant force of 100 N should be applied

to a stationary object of mass 20 kg for


https://dl.doubtnut.com/l/_29HJ5qs7eiMo
https://dl.doubtnut.com/l/_YOhdjq9AMPNO
https://dl.doubtnut.com/l/_uCU8UM4ji120

duration of ... so that its velocity would be

100 ms 1

° Watch Video Solution

10. The property of maintaining the state of an

object is called.......

o Watch Video Solution

Questions And Answers Fill In The Blanks By

Selecting The Correct Alternative From Those

Given In The Bracket



https://dl.doubtnut.com/l/_uCU8UM4ji120
https://dl.doubtnut.com/l/_IPbvSxT43uut

1. When force is applied to an object, there is

no effect on its ........ (mass, shape, velocity)

° Watch Video Solution

2. The magnitude of external force acting on
an object is equal to product of.....
(mass and velocity, mass and acceleration,

velocity and time)

o Watch Video Solution



https://dl.doubtnut.com/l/_AryLdhxf48Ly
https://dl.doubtnut.com/l/_IfbCqaGgHB9R
https://dl.doubtnut.com/l/_NGcg2CQfXd6E

3. The external force necessary to produce

2

acceleration 5 ms ™ “ in an object of mass 2 kg

Is F}, and that to produce acceleration 2 m

s ? in an object of mass 4 kg is Fb,

then...hold.

(Fl — F2. Fl > F2. Fl < Fg)

o Watch Video Solution

4. The change in momentum of an object

acted upon the force for 10 s is 10 kg ms !


https://dl.doubtnut.com/l/_NGcg2CQfXd6E
https://dl.doubtnut.com/l/_9ILrZD0xoMIG

then the magnitude of this force would be.........

(1dyne ,10° dyne ,10°>N)

° Watch Video Solution

5. A bullet of 10g is fired from a rifle of 5 kg
mass with velocity 250 ms ™! . then its recoil

velocity (reaction velocity) would be ....... ms

(5.0.2,0.5)

o Watch Video Solution



https://dl.doubtnut.com/l/_9ILrZD0xoMIG
https://dl.doubtnut.com/l/_dZUnUsjLjPQp

6. 30 N of force is needed to increase the

velocity of a body of mass 5 kg from 10 ms ~*

to 22 ms 2 for the time duration of....

(2s,6s,125)

o Watch Video Solution

7. A hammer of mass 500g strikes an iron nail
with speed of 50 m/s. If the nail stops , the
hammer in a short duration of 0.01s , then find

the force acting on the nail by the hammer .

| & I


https://dl.doubtnut.com/l/_1Zwf0FZ46m3N
https://dl.doubtnut.com/l/_ZbacJC2KZlb4

| ¥ Watch Video Solution |

8. When a bus at rest starts motion suddenly.
passengers standing in it are pushed
backward. It is an illustration of Newton's ...
law of motion.

(first,second,third)

o Watch Video Solution

9. Inertia of an object depends on .......

(mass, volume, shape)


https://dl.doubtnut.com/l/_ZbacJC2KZlb4
https://dl.doubtnut.com/l/_7QSueXkjxWbe
https://dl.doubtnut.com/l/_WhZJjePSDW7T

° Watch Video Solution

10. State Newton's first law of motion

° Watch Video Solution

Questions And Answers State Whether The

Following Statements Are True Or False

1. State Newton's first law of motion

o Watch Video Solution



https://dl.doubtnut.com/l/_WhZJjePSDW7T
https://dl.doubtnut.com/l/_0jmU807Rfb9R
https://dl.doubtnut.com/l/_fkUXL5FyiiGK

2. Inertia is a scalar quantity

o Watch Video Solution

3. Momentum is a vector quantity

o Watch Video Solution

4. The resultant force of unbalanced forces

Zero.

| N


https://dl.doubtnut.com/l/_fkUXL5FyiiGK
https://dl.doubtnut.com/l/_P1MiQL1CbLRh
https://dl.doubtnut.com/l/_RsjeDaOeuIHf
https://dl.doubtnut.com/l/_IGyIq4Qd5umx

| ¥ Watch Video Solution |

5. The magnitude of action and reaction are

same.

o Watch Video Solution

6. "Action and reaction forces are equal in
magnitude and opposite in direction, yet they

do not cancel each other." Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_IGyIq4Qd5umx
https://dl.doubtnut.com/l/_Du7uaenJrkm4
https://dl.doubtnut.com/l/_vSuGA3EVPuaM

7. The property of maintaining the state of an

object is called.......

° Watch Video Solution

8. If the momentum of a moving body is
changed four times, then Impulse of force

becomes one-fourth

° Watch Video Solution



https://dl.doubtnut.com/l/_3bEDbTRPGtYx
https://dl.doubtnut.com/l/_wb3QdTfJqcpn

9. The force, acting on a body performing

uniform motion on a linear path, is constant.

° Watch Video Solution

10. The magnitude of external force acting on
an object is equal to product of.....
(mass and velocity, mass and acceleration,

velocity and time)

o Watch Video Solution



https://dl.doubtnut.com/l/_mt3QeNLuFlnO
https://dl.doubtnut.com/l/_MLrsuvbi5o9m

Questions And Answers Answer The Following

Questions In Short

1. Using a horizontal force of 200 N. we Intend
to move a wooden cabinet across a floor at a
constant velocity. What is the friction force

that will be exerted on the cabinet?

° Watch Video Solution

2. An object experiences a net zero external

unbalanced force. Is it possible for the object


https://dl.doubtnut.com/l/_b8RcxdXwRsCB
https://dl.doubtnut.com/l/_TA7ZUKoYLUHl

to be travelling with a nonizer 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

3. When a carpet is beaten with a stick, dust

comes out of it. Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_TA7ZUKoYLUHl
https://dl.doubtnut.com/l/_cXWoDea070TR

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

the roof of the bus with a rope ?

o Watch Video Solution

5. 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


https://dl.doubtnut.com/l/_Fb9HILZKiviU
https://dl.doubtnut.com/l/_x87oPzZzQJjS

opposite and equal forces cancel each other.
Comment on this logic and explain why the

truck does not move.

o Watch Video Solution

6. Akhtar. Kiran and Rahul were riding in a
motorcar that was moving with a high velocity
on an expressway when an insect hit the
windshield and got stuck on the windscreen.
Akhtar and Kiran started pondering over the

situation. Kiran suggested that the insect


https://dl.doubtnut.com/l/_x87oPzZzQJjS
https://dl.doubtnut.com/l/_MHhcHUhlnbGY

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
motor-car).Akhtar said that since the motocar
was moving a larger velocity.lt 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 a
change in their momentum. Comment on

these suggestions.

I ° Watch Video Solution


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

7. Two similar trucks, one loaded and the other
empty, are moving on a straight road with the
same velocity. Which of the two will require a

larger force to stop it? Why?

° Watch Video Solution

8. An automobile vehicle has a mass of 1500

kg. What must be the force between the


https://dl.doubtnut.com/l/_MHhcHUhlnbGY
https://dl.doubtnut.com/l/_sSAN1BXZZEyn
https://dl.doubtnut.com/l/_SsbzEEmicuZ9

vehicle and road if the vehicle is to be stopped

with a negative acceleration of 1.7 ms ~1??

° Watch Video Solution

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

acceleration to be 10 ms ~12?

o Watch Video Solution



https://dl.doubtnut.com/l/_SsbzEEmicuZ9
https://dl.doubtnut.com/l/_ldn4bU9Dvi1q

Questions And Answers Give Scientific Reasons

For The Following Statements

1. We jerk wet clothes before spreading them

as string.

o Watch Video Solution

2. When a bus performing linear motion takes
a sharp turn suddenly, the passengers tend to

get thrown to one side. Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_cJsnTmM1tWs4
https://dl.doubtnut.com/l/_q2xkwxp8SwJW

3.1t is dangerous to alight from a moving bus.

o Watch Video Solution

4. A fielder pulls his hands gradually with the

moving ball while holding a catch

o Watch Video Solution



https://dl.doubtnut.com/l/_q2xkwxp8SwJW
https://dl.doubtnut.com/l/_mcgnrkuDeOv2
https://dl.doubtnut.com/l/_kBwDBCQES2UZ

5. If a balloon filled with air and its mouth
untied, is released with its mouth in the

downward direction, it moves upwards.

o Watch Video Solution

6. In a long jump, an athlete runs a good

distance before taking a long jump.

° Watch Video Solution



https://dl.doubtnut.com/l/_ZVRGyf29jkZH
https://dl.doubtnut.com/l/_EZdM2ARAzGhu

7. A karate player can break a pile of tiles with

a single blow of his hand.

o Watch Video Solution

8. Safety (seat) belts are used to prevent

accident while driving . Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_hcyiiwwhv6ae
https://dl.doubtnut.com/l/_JGS1wBeeGu2b

9. One cannot walk or run with skates in feet

(or by wearing skating shoes)

o Watch Video Solution

10. A person slip,if he step on a banana skin.

o Watch Video Solution

11. The tyres of vehicles are made rough.

o Watch Video Solution



https://dl.doubtnut.com/l/_1I7Xh77Ew7bI
https://dl.doubtnut.com/l/_RUQoMoG3BIkl
https://dl.doubtnut.com/l/_jU8pHlqBV8mS

12. The spray nozzle of the water sprinkler
starts rotating as soon water reaches to the

lawn grass.

o Watch Video Solution

Questions And Answers Match The Following



https://dl.doubtnut.com/l/_jU8pHlqBV8mS
https://dl.doubtnut.com/l/_ng2PBB0dgPYd

1. Match the following

o Columa 1 l_ ~ Column 1 B
) | a Newton's second law of motion

| b Newton's first law ol motlon

¢ Newvon's third law of motion
d. Law of conservation ol energy

I. Law of Inertia

2. Principle ol rockel
3. Magntiude of foree = Time rated change of momentum

o Watch Video Solution

2. Match the following

—
1. Unit of scccleration

2, Unit of momentum

3. Unit of force

| l.k‘llll'l
h.k‘mn"

o Watch Video Solution



https://dl.doubtnut.com/l/_BQsGtCQ1hhBo
https://dl.doubtnut.com/l/_r1CcsXJurlny
https://dl.doubtnut.com/l/_FXJB3N8Zvllh

3. Match the following

Column 1 Columna 11
I. Definition of force a Newton's third law ol motion
2 Action wpd reaction forces b. Newion's sccond law of motion
3 Magnitude of forore ¢ Newton's first law of motson

o Watch Video Solution

Questions And Answers Distnguish Between The

Following

1. velocity and Momentum

o Watch Video Solution



https://dl.doubtnut.com/l/_FXJB3N8Zvllh
https://dl.doubtnut.com/l/_oD5PPoZ8CuvN
https://dl.doubtnut.com/l/_zXT0gsRra9W6

2. Force and momentum

o Watch Video Solution

3. Balanced force and unbalanced force

o Watch Video Solution

4. Newton's first law of motion and Newton's

second law of motion

° Watch Video Solution



https://dl.doubtnut.com/l/_zXT0gsRra9W6
https://dl.doubtnut.com/l/_51V58J0JB0ZO
https://dl.doubtnut.com/l/_0WNsz9H7bPaV

Questions And Answers Answer The Following

Questions In Brief

1. State the effects produced by a force on a

body

° Watch Video Solution

2. State Newton's first law of motion,
Passengers are jerked forward when a moving

bus stops suddenly. Explain why.



https://dl.doubtnut.com/l/_0WNsz9H7bPaV
https://dl.doubtnut.com/l/_xsEPv2mVTq9O
https://dl.doubtnut.com/l/_HsPZfrMbG9Cy

\ ° Watch Video Solution

3. State Newton's second law of motion. Write
its mathematical expression. Explain how can

we obtain first law from it.

° Watch Video Solution

4. Define Sl unit of force. A force of 2N acting

on a body changes its velocity uniformly from


https://dl.doubtnut.com/l/_HsPZfrMbG9Cy
https://dl.doubtnut.com/l/_llgAwZallicE
https://dl.doubtnut.com/l/_SQzkub40lYoV

1

2ms ' to5ms !in 10 s. Calculate the mass

of the body.

° Watch Video Solution

5. State the Ilaw of conservation of
momentu.Explain  the  conservation of
momentum in each of the following cases:

()A bullet is fired from the gun

(i))A rocket taking off from the ground'

° Watch Video Solution



https://dl.doubtnut.com/l/_SQzkub40lYoV
https://dl.doubtnut.com/l/_QssHDot3Otj1
https://dl.doubtnut.com/l/_XFZpsLOiZjxn

6. Derive the mathematical formulation of

Newton's second law of motion F = ma.

o Watch Video Solution

7. Two balls A and B of masses 3m and 2m are
in motion with velocities 2 and 30 respectively.
Compare (i) their inertia (ll) their momentum
(i) the force needed to stop them in the same

time.

o Watch Video Solution



https://dl.doubtnut.com/l/_XFZpsLOiZjxn
https://dl.doubtnut.com/l/_oCHyfFM7LCVC

Questions And Answers Answer The Following

Questions In Detail

1. (a)Define :Force

(b)The velocity -time graph of a car of mass

1000 kg is given below:

. —,
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(DWhen is the maximum force acting on the


https://dl.doubtnut.com/l/_52S9g43woyuL

car>Why?

(i)What is the retarding force?

° Watch Video Solution

2. (a) State the law of conservation of
momentum. Write the expression for it. (b)
Explain giving reason why does cricketer
moves his hands backwards after catching a
ball? (c) A body of mass 30 kg has a

momentum 150 km ms ~ ! What is its velocity?

° Watch Video Solution



https://dl.doubtnut.com/l/_52S9g43woyuL
https://dl.doubtnut.com/l/_r96X0DwhE1k4

3. State the law of conservation of momentum.

o Watch Video Solution

4. (a) Define SI unit of force. (b) Mention any
two effects of force. (C) A body of mass 60 kg
has a momentum of 300 kg ms®. Calculate its
velocity. (d) Why does a carpet beaten with a

stick release dust?

o Watch Video Solution



https://dl.doubtnut.com/l/_r96X0DwhE1k4
https://dl.doubtnut.com/l/_VxoD7SPWF5aj
https://dl.doubtnut.com/l/_maD5n1JLkaZd

Questions And Answers Solve The Following

Examples Numericals

1. A constant force acts on an object of mass
5kg for a duration of 2s.t increases the
object's velocity from 3 ms ! to 7 ms ™ !.Find
the magnitude of the applied force .Now if the
force was applied for a duration of 5s,What

would be the final velocity of the object ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bbLVLkZ6rhw0

2. Which would require a greater force-

2

accelerating a 2kg mass at 5 m s~ “ or a 4kg

mass at 2 ms ~ 2?

o Watch Video Solution

3. A motorcar is moving with a velocity of 108
km h~! and it takes 4s to stop after the
brakes are applied .Calculate the force exerted
by the breakes on the motorcar if its mass

along with the passengers is 1000 kg.

| & I


https://dl.doubtnut.com/l/_mpydd6dBuE5l
https://dl.doubtnut.com/l/_h5mpQDITGrL2

| ¥ Watch Video Solution |

4. A force of 5 N gives a mass m; , an
acceleration of 10 ms ™ 2? and a mass ms, an
acceleration of 20 ms ™ 2? What acceleration
would it give if both the masses were tied

together?

o Watch Video Solution

5. The velocity -time graph of a ball of mass 20

g moving along a straight line on a long table


https://dl.doubtnut.com/l/_h5mpQDITGrL2
https://dl.doubtnut.com/l/_g70TP9vsJExj
https://dl.doubtnut.com/l/_tu7byALqH6Xv

is given in

-
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How much force does the table exert on the

ball to bring it to rest?

o Watch Video Solution

6. A bullet of mass 20 g is horizontally fired
with a velocity 150 ms ~! from a pistol of mass

2 kg. What is the recoil velocity of the pistol?


https://dl.doubtnut.com/l/_tu7byALqH6Xv
https://dl.doubtnut.com/l/_j7GOQveHzBll

° Watch Video Solution

7. A girl of mass 40 kg jumps with a horizontal
velocity of 5ms ! onto a stationary cart with
frictionless wheels.The mass of the cart is
3kg.What is her velocity as the cart starts
moving?Assume that there is no external
unbalanced force working in the horizontal

direction

° Watch Video Solution



https://dl.doubtnut.com/l/_j7GOQveHzBll
https://dl.doubtnut.com/l/_itjAw6StgT3w
https://dl.doubtnut.com/l/_Rs34RF8mpKgV

8. Two hockey players of opposite teams,while
trying to hit a hockey collide and immediately
become entangled .One has a mass of 60 kg
velocity 5.0 ms ' while the other has a mass
of 55 kg and was moving faster with a velocity
6.0 ms~* the first player .In which direction
and with what velocity will they move after
they become entangied?Assume that the
frictional force acting between the feet of the

two plyaers and ground is negligible.

o Watch Video Solution



https://dl.doubtnut.com/l/_Rs34RF8mpKgV

Additional Solved Numericals

1. A truck starts from rest and rolls down a hill
with a constant acceleration .t travels a
distance of 400 m in 20 ms.Find its

acceleration 6 tones (Hint:1 tonne =1000 kg)

o Watch Video Solution

2. A stone of 1 kg is thrown with a velocity of
20 ms ! across the frozen surface of a lake

and comes to rest after travelling a distance of


https://dl.doubtnut.com/l/_MMgPNnTHd3iA
https://dl.doubtnut.com/l/_ATBv2YLJPQ89

50 m.What is the force of friction between the

stone and the ice?

° Watch Video Solution

3. A 8000 kg engine pulls a train of 5 wagons.
Each of 2000 kg .along a horizontal track .If
the engine exerts a force a 40000 N.and the
track offers a friction force of 5000N.Then
calculate:

(a)the net accelerating force:


https://dl.doubtnut.com/l/_ATBv2YLJPQ89
https://dl.doubtnut.com/l/_4GwmpdatfMbh

(b)the acceleration of the train and

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

O Watch Video Solution

4. Two obhects.each of masss 1.5 kg are
moving in the same straight line but in
opposite directions.The velocity of each object
is 2.5 ms ! before the collision during which
they stick together.What will be the velocity of

the combined object after collision?

° Watch Video Solution



https://dl.doubtnut.com/l/_4GwmpdatfMbh
https://dl.doubtnut.com/l/_kD6B1qXSx72E

5. A hockey ball of mass 200 g travelling at 10

m s ! is struck by a hockey stick so as to
return it along its original path with a velocity

at 5 m 3_1

.Calculate the change of
momentum occurred in the motion of the

hockey ball by the force applied by the hockey

stick .

o Watch Video Solution



https://dl.doubtnut.com/l/_kD6B1qXSx72E
https://dl.doubtnut.com/l/_mks0jHFh8LYL

6. A bulllet of mass 10 g travelling horizontally

1 strickes a

with a velocity of 150 ms—
stationaty wooden block and comes to rest in
0.03 s.Calculate the distance of penertaton

magnitude of the force exerted by the wooden

block on the bullet.

o Watch Video Solution

7. An object of mass 1 kg travelling in a

straight line with a velocity of 10 ms™!


https://dl.doubtnut.com/l/_LqrQenoTTaZ7
https://dl.doubtnut.com/l/_qcUiqjeEuUmI

collides with and sticks to a stationary wooden
block mass 5 kg.Then they both move off
together in the same straight line.Calculate
the total momentum just befor the impact
and just after the impact.Also,calculate the

velocity of the combined object.

° Watch Video Solution

8. An object of mass 100 kg is accelerated

uniformly from a velocity of 5 ms ' to 8 m


https://dl.doubtnut.com/l/_qcUiqjeEuUmI
https://dl.doubtnut.com/l/_Uo9rXgsfow55

s 1in 6 s of the object.Find the magnitude of

the force exerted on the object.

° Watch Video Solution

9. The speed-time graph of a car is given the
car weights 1000 kg.

(a)What is the distance travelled by the cat in
first 2 seconds?

(b)What is the breaking applied at the end of 5

second to brong the car to stop within one


https://dl.doubtnut.com/l/_Uo9rXgsfow55
https://dl.doubtnut.com/l/_rQC08vSJOU7L
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o Watch Video Solution

Additional Exercise



https://dl.doubtnut.com/l/_rQC08vSJOU7L

1. The following is the distance-time table of

an object in motion:

Time In seconds [Mstance In metres
0 L
1
a
ar
64
126
216

= 8O O & @& B -

(a)What conclusion can you draw about the
acceleration ?Is it constant. Increasing
decreasing ir zero? (b)What do you infer about

the force acting on the object?

o Watch Video Solution



https://dl.doubtnut.com/l/_68znCNHEG6Bp

2. Two persons manage in push a motor car of
mass 1200 kg at a uniform velocity along a
level road.The same motorcar can be pushed
by three persons to produce an acceleration
of 0,2ms ~ 2.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/_hEQYYA9BEg4Y

3. A hammer of mass 500 g.moving at 500
ms . Strickes a nail .The nall stops the

hammer in a very short time of 0.01 s What is

the force of the nail on the hammer?

o Watch Video Solution

4. A motorcar of mass 1200 kg is moving along
a straight line with a uniform velocity 90
kmh ! is slowed down to 18 kmh ' in 4s by

an unbalanced external force. Calculate the


https://dl.doubtnut.com/l/_rmeMsJHtTg9f
https://dl.doubtnut.com/l/_wY6DGtFpu2q4

acceleration and change in momentum . Also

calculate the magnitude of the force required .

° Watch Video Solution

Additional Numericals For Practice

1. The velocity of an object of mass 50 kg

increases from 3 ms ! to 12 ms . What will

be the force required for this?

° Watch Video Solution



https://dl.doubtnut.com/l/_wY6DGtFpu2q4
https://dl.doubtnut.com/l/_Ook6s7X0IayF
https://dl.doubtnut.com/l/_MEomrIljZUyz

2. If an object of mass 10 kg is performing
linear motion with acceleration of 4ms ~2 find

out change occuring in its momentum is 5 s.

o Watch Video Solution

3. If a force of 120N is applied to a stationary
object of mass 20 kg, then (1) What would be
its velocity after 5s? (2) What distance would it

cover in 5s?

o Watch Video Solution



https://dl.doubtnut.com/l/_MEomrIljZUyz
https://dl.doubtnut.com/l/_6BOHmKlyj6bN

4. A sphere of mass 4 kg is fired from a canon
of mass 600 kg. If the canon is pushed back
with a velocity of 4 ms ! then find out the

velocity of the sphere.

o Watch Video Solution

5. A sphere of mass 4kg, moving with velocity 5

ms 1 collide with another sphere of mass 2

1

kg moving with velocity 2 ms™ " in the same

direction on linear path. After the collision the


https://dl.doubtnut.com/l/_6BOHmKlyj6bN
https://dl.doubtnut.com/l/_VKeD3Oo3SGSf
https://dl.doubtnut.com/l/_tySe6CKr3ybS

first sphere is moving in the same direction
with velocity 3 ms~!. What would be the

velocity of the second sphere after collision?

o Watch Video Solution

6. Two objects of mass 1 kg and 0.5 kg are

moving on linear path with velocity 4 ms 1

and 2 ms !

in the same direction respectively
collide with each other. After collision, velocity

of first object is 3ms ! in the same direction.

Find out the velocity of the second object.

| e |


https://dl.doubtnut.com/l/_tySe6CKr3ybS
https://dl.doubtnut.com/l/_kDjFJOIGUawW

& watch Video Solution I

7. On a stationary body of mass 10 kg, the
constant force of 50N is applied. How much

distance would the body travel in 2s?

° Watch Video Solution

8. An object of mass 5 kg is moving with
velocity 4 ms ! A constant force of 20 N acts
on the object. What would be its velocity after

3s?


https://dl.doubtnut.com/l/_kDjFJOIGUawW
https://dl.doubtnut.com/l/_BSCVJQ9xCDFX
https://dl.doubtnut.com/l/_yVzhfeg6bJlR

° Watch Video Solution

9. A ball of 150g is thrown with velocity of 20
ms”(-1) towards the batsman. He hits the ball
in the direction opposite to its initial direction
of motion with velocity 25 ms . If the ball is
hit in 0.01s, then find out the change in
momentum of the ball and force applied by

the batsman to the ball.

° Watch Video Solution



https://dl.doubtnut.com/l/_yVzhfeg6bJlR
https://dl.doubtnut.com/l/_yuspKhti8Qcg
https://dl.doubtnut.com/l/_19RiB3rdb30T

10. A bullet of 20g is fired horizontally from a
pistol of 2 kg mass with velocity 150ms ~ *How
much would be the velocity of pistol in

backward direction after firing the bullet?

o Watch Video Solution

11. When 15N force is applied to a body of mas
acceleration produced in it is 3ms ™ *Now it is
tied with a body of mass my, and the same

force is applied on a composite body and


https://dl.doubtnut.com/l/_19RiB3rdb30T
https://dl.doubtnut.com/l/_AsIuPdW4yaGU

acceleration produced is 2 ms ~ 2. Find mass of

both the bodies

o Watch Video Solution

12. A motor-cycle moving with 90 kmh !
speed stops after 10s on applying brakes. If
the total mass of motor-cycle including the
rider is 200 kg, then find force applied by

brakes to the motor cycle.

o Watch Video Solution



https://dl.doubtnut.com/l/_AsIuPdW4yaGU
https://dl.doubtnut.com/l/_OK1DEwJ8dHKM
https://dl.doubtnut.com/l/_wG36NJYqHrq6

13. A body of 10 kg mass is moving with 15
ms ! In 10 s its velocity increases to 25 ms

. Find change in momentum and hence find

external force required for this change.

o Watch Video Solution

14. Two balls of masses 100 g and 200g are

moving along the same line and direction with

1 1

velocities 1ms " and 2 ms ™ ~ respectively.

They collide and after the collision, the first


https://dl.doubtnut.com/l/_wG36NJYqHrq6
https://dl.doubtnut.com/l/_4HxI1jPGt3jx

ball moves at a velocity of 2ms ™' Determine

the velocity of the second ball.

o Watch Video Solution

15. A bullet of mass 10g Is fired from a rifle. The
bullet passes through a barrel in 0.003s and
moves with the velocity of 300 ms ~! Find out

the force applied to the bullet by the rifle

o Watch Video Solution



https://dl.doubtnut.com/l/_4HxI1jPGt3jx
https://dl.doubtnut.com/l/_SZYfV9Ull6VG

16. A ball of mass 50g rolls on a horizontal
concrete surface. Its velocity time graph is
shown below. Calculate the acceleration of the
ball and frictional force exerting on the ball by

the surface.
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° Watch Video Solution



https://dl.doubtnut.com/l/_vL4Ivribz5yx

17. A bullet of mass 10g travelling horizontally
with a velocity of 10 ms( — 1)? strikes a bag
filled with sand and penetrate 5 m insides and
comes to rest, then

( 1) Calculate the resistant force on the bullet
by the bag Alled with sand.

(2) Calculate the time for the bullet to come to

rest.

o Watch Video Solution



https://dl.doubtnut.com/l/_nogoalerXrM4

18. A force of 5N produces an acceleration of 8
ms in an object of mass m, and produces an

acceleration of 24 m s 2

in object of mass m,.
What acceleration would be produced if both

the masses were tied together and applied

force would be 5 N.

o Watch Video Solution

Question Based On Pracctical Skill With Answers
Select The Appropriate Option And Complete

The Sentence



https://dl.doubtnut.com/l/_B6OqsY0CoV1Q
https://dl.doubtnut.com/l/_YHawwg21SSDi

1. Newton's Il law of motion connects:

A. First

B. Second

C. Third

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_YHawwg21SSDi

2. What is the acceleration produced in a body
of mass 0.5 kg if a constant force of 2 N acts
on it?

A lms ™ ?

B.0.25ms

C.2.5ma 2

D. 4ms 2

Answer: D

o Watch Video Solution



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

3. How much force is needed to produce an
acceleration of 80 cms ~%? in a body of mass
50 g?

A.0.04 N

B.04 N

C.4N

D.4000N

Answer: A

o Watch Video Solution



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

4. What is not effected by the force acting on

a body? (shape, velocity, mass, acceleration)

A. Shape

B. velocity

C. Mass

D. Acceleration

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_ciosIPn1hl2X

