Force and Laws of

Motion

( Fastracl Revision )

Forca: It Is a push or hit or pull on a body. Force cannot be

seen, tasted or felt but we can see or Feel the effect of a

force. It is a vector quantity.

Effects of Force

> A force can change the magnitude of velocity of an
object.

> A force can change the direction of motion of an
object.

» Aforce can change the shape or size of objects.

Typas of Forca: Forces are of two types:

> Balanced Forces: These are the forces which do not
change the state of rest or motion of an object. Also,
the Farces are balanced if the resultant of applied
forces I8 equal to zero.

> Unbalanced Forces: If the resultant of applled Farces
Is non-zero, the forces are unbalanced. In this case,
the object would move in the direction of the greates
force. An object in rest can be moved bgeause of
applylng unbelanced forces.

Newton's Laws of Motlon: Newton has glven three laws

to deflne the motlon of bodles. These laws are called

Newton’s laws of motlon.

Newton's First Law of Motlon: Anobjeck/Continues to be

In a state of rest or of unifopm metian along a stralght line

unless acted upon by andinbatanced force.

Inartlo: The natural tendeney of objects to resist a change

in thelr state of rest agofupiform motion Is called Inertla.

nowledge-B&OSTER

Inertla s the Winherent property of all bodles an
Newian's first’law of maotion Is also known as the la
™ of Inegifa.

-~

Types ofinertla

> Inartlo of Rest: It |s the tendency of a body to oppose
any change In Its state of rest,

> Inartla of Motlon: It Is the tendency of a body to
oppose any change in its state of uniform motlon.

> Inertla of Directlon: It Is the tendency of a body to
oppose any change in its direction of motlon,

Mass: It Is a measure of Inertia of an object. 1ts SI unlt Is

kilogram (kg). Inertia increases with Increase In mass and

decreases with decrease In mass.

>

>

Frictlon: Force of Friction always oppéses motlon of
objects. It arlses between two surfacessn,contact. It acts
opposite to the direction of motigr:

Momentum: It measures .the quaptity of motlon
possessed by a body and Isdeflned 88the product of mass
and velodty of the body. Its a vectar quantity and Its SI
unit is Newton-second {Nss) or kg-m s™',

Momentupm(p) =Mmass (m) x velocity (v)
or p=my
Its directlon'is,the same as that of velocity v.

nowledge BGOSTER ]

if the bady is at rest, its velocity,v~ 0 and so mamentum,
4 ) p N 0'

New/ton's Sacond Law of Motion: The rate of change of
momentum of an object Is directly proportional to the
applied unbalanced force in the direction of the force.

Change In momentum _mv —mu
Force = - =
Time taken t

(1052
0 0 —
t

Thus, force is also defined as the product of mass and
acceleration. Its SI unit Is Newton or kg-ms= and Is

or Fomxa

reprasented by the symbal N.
nowledge BOOSTER

The force necessary to change the momentum of
an object depends on the time rate at which the
i~ momentum s changed.

A force of one Nev/ton produces an acceleration of 1 m s~
on an object of mass 1 kg.

Newton's Third Law of Motlon: When one object
exerts a force on another object, then the second object
Instantaneously exerts an equal and opposite Force on
the first object. These forces are known as actlon and
reaction forces which are always equal in magnltude but
opposlte in directlon.

This law can also be stated as to every action, there Is an
equal and opposlte reactlon and they act on two different
bodles.

K
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& Practice Exercise

@ Multiple choice Questions N
QL There will be a change in the speed or in the

Q2

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

direction of motion of a body when it is acted
upon by:
a. zero force
¢. unbalanced farce
Identify the correct statement(s).
(i) To accelerate the motion of an object, a
balanced force is required.
(if) Balanced forces do not change the state of rest
or of motion of an object.
(iii) Balanced forces donot produce anyacceleration,
they can change the shape or size or the body.
a. (i) and (ii) b. (i) and (iii)
c. (i) and (iii) d. None of these
Anumber of forces acting on a body changes velocity
of the body. The forces cannot be:

a. paralleled b. unbalanced
c. balanced d. Inclined

A body is accelerating in a stralght line. The

unbalanced force acts:

a. in the direction of mation of the body.

b. In a directlon opposite to the directlon of mationt

c. in a direction perpendicular to the direction of
motlon of the body.

d. None of the above

b. balanced force
d. uniform force

A hockey player pushes the ball op/the grotnd.

It comes to rest after travellingeertaln distance

because:

a. the player stops pushing the'bally

b. balanced force acts on the balk

c. the opposing force agfs an theball

d. Nane of the abave

Which of the following ‘statement Is not correct

for an object,moying along a straight path in an

accelerated-motion? (NCERT EXCMPLAN)

a. Its speed keeps chonging

b. Its velotity alWways chaonges

c. It al\Ways goes away from the earth

d. A farCe Is always acting on It

A passenger In a moving bus tosses a coin which

falls behind him. It means that, motion of the bus is:
(NCERT EXEMPLAR)

b. accelerated

d. along clrcular motion

a. uniform
c. retarded

A rider on horse falls back when horse starts

running, all of a sudden because:

a. rider Is taken back

b. rider Is suddenly afrald of falling

¢. Inertla of rest keeps the upper part of body at
rest while lower part of the body mowves fonward
with the horse

d. None of the above

Qo.

Q1l0.

Q1L

Q2.

Q1.

Q4.

Q5.

Q16.

Q.

q1l8.

Q19.

A man getting down a running bus, falls forward

because:

a. due to inertla of rest. road Is left behind and man
reaches forward

b. due to Inertla of motlon. upper part of body
contlnues to be In motlon In forward direction
while feet come to rest as soon as they touch the
road

c. he leans forward as a matter of hablk

d. of the combined effect of all ghe three factors
stated in a. b. and c..

2
Awater tanker filled up to, 3 of its height is moving

with a uniform speed4On sudden application of the

brake, the water In_the tankwould: (NCERY EXEMPLAR)

a. move backward b, move forward

¢. be unaffected d. rise upwards

The inertia‘ef an @bject tends to cause the object:
(NCERY EXEMPLAN)

a. to IREreaslits speed

b. toidecrease Its speed

& to resist any change in its state of motion

d.to deécelerate due to friction

What is the Sl unit of momentum?

é g-mg! b. g-mes-!

¢ kg-m g™ d. kg-m g2

Inertia of a body Is quantitative measure of Its:

a. veloclty b. acceleration
€. Mass d. force

If A and B are two objects with masses 13 kg and
25 kg respectively, then

a. A has mare inertia than 8

b. B has more Inertla than A

c. A and B have same Inertla

d. None of the two has Inertla

Which of the following has the largest inertia?

a. Needle b. A water bottle
¢. Pen d. Qur body

Newton's second law of motion gives us a measure
of:

a. force
€. Mass

b. Inertla

d. acceleration

Which of the expression to find the force is correct?
a. Fum/a b. Fu ma

CFuw a/m d. Fa ma/m

An object will continue to accelerate until the:

a. velocity changes direction

b. resultant force on It is Increased continuously

¢. resultant force begins to decrease

d. resultant force on It Is zero

How much force acts on a body whose momentum
(P) is constant with time (t)?

a. Zero b. p/2t

. 2plt d. None of these

L L o s s o



Q 20.
Q2L

Qaz.

Q23.

Q 24.

Q 26.

Q 26.
Q7.

Q 28.
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A body, whose momentum is constant, must have
constant:

a. force

c. acceleration

b. velocity

d. All of these

The momentum of an object at a given Instant Is
independent of its:
a. Inertia

c. veloclty

b. mass
d. acceleration

A goalkeeper in a game of football pulls his hands
backwards after holding the ball shot at the goal
This enables the goalkeeper ta:  (NCERT EXEMPLAR)
a. exert larger force on the ball

b. reduce the farce exerted by the ball on hands

c. increase the rate of change of momentum

d. decrease the rate of change of momentum

An object of mass 6 kg is sliding on horizontal
surface, with a uniform velocity of 8 m/s. Assuming
force of friction offered by the surface to be zero,
the force required to maintain the motion of object
with the same uniform veloclty is:

a. Zero b. 2N

¢. BN d 32N

Force required in accelerating a 3 kg mass at 5 m/s?
and a 4 kg mass at 4 m/s?, will be:

a. zero In both the cases

b. came In bath the cases

¢. greater for 3 kg mass at 5 m/s?

d. greater for 4 kg mass at 4 m/s¢

According to the third law of motior, “action and

reaction: (NCERT EXENMPLAR)

a. always act on the schmae badie

b. always act on differeat bodies In opposite
directions

¢. have same magniwude apd directions

d. act on eithefbody.at™ormal to each other

The net fofte a€ting on a book placed on a table Is:
a. forc® of graVity

b. force exerted by table on the book

ciffetional farce

d. Z8ro

A cannon after firing rocolls due to:

a. conservation of energy

b. backward thrust of gases produced

¢. Newston's third law of motion

d. Newton's fArst law of matlon

A man Is standing on a boat in still water. If he walks
towards the shore, the boat will:

o, move away from the shore

b. remaln stationary

¢. move towards the shore

d. sink

'/ Assertion & Reason Type Questions \)

Directions (Q. Nos. 29-37): Each of the following questions
consists of two statements, one (s Assertion (A) and the other is
Reason (R). Select the correct answer to these questions from the
codes (a), (b), (c) and (d) as given below:

Q 29.

Q 30.

Q 3,

Q32

Q3a.

Q34.

Q 35.

Q 36.

Q37

a. Both Assertlon (A) and Reason (R) are true and
Reason (R) is the carrect explanation of Assertion (A).

b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A).

¢. Assertlon (A) Is true but Reas@m (RIS false.

d. Aggertlon (A) ls false butyRESepn¥R) Is true.

Assertion (A): Balanced farces de not change the

state of rest or of mogtonief amw6bject.

Reason (R): If a nember of ferces acting on a body

produce an acceteratlonin the body, then the forces

acting are called\upbatanced forces.

Assertiop”(A): When we stop pedalling, the bicycle
beginsito slow down.

Reason (R): Force of friction always opposes motion
of,objects.

Assertion (A): An object maintalns its motion under
the«ontinuous application of an unbalanced force.
Reason (R): The change in the direction of motion
would continue as long as this unbalanced force is
applied.

Assertion (A): When a motorcar makes a sharp turn
at a high speed, we tend to get thrown to one side.
Reason (R): Inertia is the tendency of undlsturbed
objects to stay at rest ar to keep moving with the
same velocity.

Assertion (A): A five-rupee coln has more Inertia
than one-rupee coin.

Reason (R): The mass of an object is a measure of
its inertia.

Assertion (A): Newton's second law of motlon glves
the measurement of farce.

Reason (R): According to Newton's second law of
motion, force I$ directly proportional to the rate of
change of momentum.

Assertion (A): The farce necessary to change the
momentum of an object depends on the time rate
at which the momentum is changed.

Reason (R): Rate of change of mamentum of a body
is directly proportional to the applied unbalanced
force.

Assertion (A): If the net external force on the body
Is zero, then Its acceleration is zero.

Reason (R): Acceleration does not depend on force.
Assertion (A): When a bullet Is fired from a gun,

the force sending the bullet forward Is equal to the
force sending the gun backward.

Reason (R): Every action has an equal and opposite
reactlon.
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10.

1.
12,
13.
14,

15.

16.
17.
18.

.

20.

21,
22,
23.

Answers

(c) unbalanced force

If an unbalanced force is applied on the object.
there will be a change either In its speed or in the
direction of Its mation.

(b) (1) and (ii)
To accelerate the motion of an object. an
unbalanced force Is required.

() balanced
(a) In the directlon of mation of the bady.
(c) the opposing farce acts on the ball

The ball comes to rest because frictional force
(opposling force) acts on the ball.

() It always goes away from the earth
(b) accelerated

(c) Inertla of rest keeps the upper part of body at rest
while lower part of the body moves farward with
the horse

(b) due to Inertla of motion. upper part of body
continues to be in motlion in forward direction
while feet come to rest as soon as they touch the
road

(b) move forward

Due to Newton's first law of motion or law of
inertia, tanker will stop but water will continue
moving forward on sudden application of the
brake.

c) to reslst any change In its state of motion
¢) kg-m g™
) mass
b) 8 has mare Inertla than A
Heavier objects offer larger Inertlod
(d) Our bady
Our body out of the four choléesfourbady Is the
heavlest. Hence, It has the lakgesStlpgrtia.
(a) force
(b) F» ma
(d) resultant force oyt 1§.2zecd’
We know that, P ma

= ) O e
m

As _mads,ls constant and cannot be zero. So. we
cah Sawan oblect will continue accelerating until
thefesultant farce on It Is zero.

(a) Zero”

Force Is the rate of change of momentum.

S0, momentum ls canstant when force Is zero.
(b) velocity

For a given mags. p « v, If momaentum |8 constant,
then Its veloclty must be constant.

(d) acceleration
(d) decrease the rate of change of momentum
(a) Zero
Given, a=0
(SInce. ob|ect Is moving with uniform veloclty)
We know that, Feomowbx0wlN

A 4

24,

25.
26.

27.
28.
29.

30.

3
32.

33,

3t

35,

36.

a7

(c) greater for 3 kg mass at 5 m/s?
F=mo=3x5=15N
Foom,0,04%x4=16N

=5 £,z F

(b) always act on different bodies in opposite directions.

(d) zero
According to Newton's third law. the table exerts
the same farce an the book as the force that the
book applies on the table. Thus. net force acting
on the book Is zero and hence thesbook remains
at rest on the table.

(c) Newton's third law of motlon,

(a) move away from the shorg

(b) Both Assertlon (A) and,R@ason/(R) are true but
Reason (R) Is notgthe “eorrect explanation of
Assertion (A).

(a) Both Assertiofi*™(A) and Reason (R) are true
and Reason (R)4€ the correct explanation of
Assertiop”(A):

(d) Assertlomy(A) isfalse but Reason (R) s true.

(a) Bath_ASsertibn (A) and Reason (R) are true
and\Redson (R) is the correct explanation of
Assertion (A).

(@), Bothy Assertion (A) and Reason (R) are true
afd Reason (R) is the correct explanation of
Assertion (A).

(a) Both Assertlon (A) and Reason (R) are true
and Reagon (R) I8 the correct explanation of
Assertion (A).

(b) Bath Assertion (A) and R are true but R Is not the
correct explanatlion of Agsertion (A).

(c) Assertlon (A) is true but Reason (R) Is false.
According to Newton's secand law of motlan,
F =ma

Clearly. acceleration depends on force acting on
the body.

Also, If net extaernal force Is zero. Le.
O w 119
= o0 =0, e, no acceleration In the body.

(a) Both Assertlon (A) and Reason (R) are true
and Reason (R) Is the correct explanation of
Asgertion (A).

_’ Case Study Based questions §
Case Study 1

If the resultant of all the forces acting on o body
18 zero, the forces are called balanced forces. A
body under the uction of balanced forces does not
change its position of rest (or of uniform motion)
and it appears as if no force is acting on it. They
can, however, change the shape of the body.

On the other hand, if the resultant of all the forces
acting on a body is not zero, the forces are called
unbulunced forces. When unbulanced forces act

on a body, they produce a change in its state of

rest or of uniform motion.
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Q2.

Q3.

Q4.

Qs.

Read the given passage carefully and give the
answer of the following questions:
QL Mark the incorrect option:

a. Balanced forces cannot set any stationary
bady Into mation.

b. Balanced forces cannot change the speed of a
moving body.

c. Balanced forces can change the shape and
slze of a body.

d. None of the above

Which is correct for unbalanced forces?

a. When unbalanced farces act on an abject at
rest. the object will move.

b. Unbalanced forces are necessary to cause a
non-moving object to start moving.

¢. Unbalanced forces produces change in
motion (acceleration).

d. All of the above

If the force acting on an object are balanced,

then the object:

a. must be at rest

b. must be moving

¢. must not be accelerating

d. must lose energy

A batsman hits a sweep short in the game of

cricket. What Is the nature of force experienced

by the ball during the impact?

a. Balanced force

b. Unbalanced force

¢. Both balanced and unbalanced forces

d. Neither balanced nor unbalanced forces

Find net force on the object showp=in the

figure and answer if the forces are balanced or

unbalanced.
6 units

20 units G =00 Ul

13%flits

F - 0 Balanced forces

rnn)
F. . )a0OyBalapced forces

nol

a. (
b. (
c. (#],)= ONUnbalanced forces
d. (E,) =D Unbalanced forces

not

®
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S EN

[ & camsarasia |
| Answers |
None of the above

(d)
(d) All of the above
E )

€) must not be accelerating
b) Unbalanced force
During Impact, the direction of the ball and
speed changes. Thus, an unbalanced force Is
appled on the ball
(d) (F..) » O: Unbalanced forces
According to given fgure,
Net horlzontal force » 20 - 20 « 0 unit
Net vertical force = 13 =6 « 7 unlts
So, net force = 7 units (downward)

Hence, F,, » 0. le. forces are unbalanced.

Case Study 2
Varshney Sir was demonstrating an experiment in
his class with the setup as shown in the figure below.

Glass

tumbap e

Card
MOWG vy

[ /=¢

Coin fabs
into glass

\

Force acts
on cord
only

D

(a) )

A five-rupee coin is set on a stiff card covering an
empty glass tumbler standing on a‘table. He then
flicks the card hard with his fingers:
Read the given passage carefully,and give the
answer of the following questians:

QL

Q2.

Q3.

Q4.

QS.

Glve reason for tiie above Gbservation.

a. The coin pdSsedges irertla of rest. it resists
the changesapd hemce falls in the glass.

b. The coln passesses inertia of motlon, it resists
the/Change and hence falls in the glass.

. 4hedcain possesses Inertla of rest, it accepts
theychafge and hence falls In the glass.

o, The'eoln possesses Inertla of motlon, It accepts
the change and hence falls In the glass.

Name the law involved in this case.

a. Newton's second law of motion

b. Newton's first law of motion

c. Newton's third law of matlon

d. Law of conservation of energy

If the above coin is replaced by a heavy ten

rupee coin, what will be your observation? Give

reason.

a. Heavy coln will possess more Inertla and
lasser force Is required to perform the activity.

b. Heavy coln will possess less inertla and more
force Is required to perform the actlvity.

¢. Heavy coln will possess more inertia and
more force Is required to perform the activity.

d. Heavy caln will possess less Inertla and lesser
farce Is required to perform the actlvity.

Complete the statement of the first law of

motion:

A body at rest stays at ............. and a
body in motion stays In ......cceeneens unless an
.................. is applied.

a. matlon; rest; external force

rest; motion: external force

rest; motlon; internal force

. None of the above

Observe the diagram carefully, A car braked
suddenly near a cliff. Explain the matlon of the
driver.

ano

L
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a. The driver Is pushed backwards.

b. Due to Inertla of motion. driver was thrown
forward as he continues to be in motion In the
fonward direction.

¢. Due to inertla of rest, the road Is left behind
and the driver reaches forward.

d. Due to Inertla of motlon, the driver moved In
the backward direction.

L |

| Answers | s
1. (3a) The coln possesses Inertia of rest, It reslsts
the change and hence falls in the glass.

2. (b) Newton's first law of motion

3. (c) Heavy coln will possess more inertla and
more force Is required to perform the actlvity.

4, (b) rest motion: external force

5. (b) Due to inertia of motion. driver was thrown
forward as he continues to be In motion In
the fonward direction.

Case Study 3

Newton's second law of motion gives us a
relationship between ‘force’ and ‘acceleration’.
The acceleration produced in a body is directly
proportional to the force acting on it and inversely
proportional 1o the mass of the body. Therefore,
if the mass of a body is doubled, its acceleration
will be halved. And if the mass is halved, then
acceleration will get doubled (provided the force
remaing the same).

Read the given passage carefully and glve the
answer of the following questions:

Q1. Newton's second law of motion télls ys.that:

a. all forces in the universe gtcur M, equal but
oppositely directed pairs,

b. an object will remaln a% restdr In uniform
motlon In a stralghttimg uRless acted upon by
an extarnal forcd.

¢ the rate of ghofge ofplinear momentum Is
equal to fofge dgtingfon the body.

d. None of thegbove

Q 2. The ingerrectstatemant about Newton's second
law of motian Is that:

&t pravideés a measure of inertia

by ILpravides a measure of force

¢. It relates force and acceleration

d. It relates momentum and force

Q 3. Which of the following situations involves the

Newton's second law of motion?

a. A force can stop a Ughter vehicle as well as a
heavler vehicle which are moving

b. A force can accelerate a Ughter vehicle more
easlly than a heavler vehlcle which are moving

c. A force exerted by a lghter vehicle on
collislan with a heavler vehicle results In both
the vehicles coming to a standstill

d. A force exerted by the escaping alr from a
balloon In the downward directlon makes the
balloon to go upwards

Q 4. During athletics meet, a high jumping athlete
is provided either a cushion or a heap of sand
on the group to fall upon. Which law Is used to
explain it?

a. Law af Inertia

b. Newton's first law of motion

c. Newton's second law of mation
d. Newton's third law of motion

Q5. Two bodies have masses in the ratio 3 : 4.When
a force is applied on the first body, it moves
with an acceleration of 6m s-2. How much
acceleration will the same force produce in the
other body?

a. 15ms2 b. 3m's?
¢ 45mg d’4.5%m 9
[ A -

W N

w &

| Answers .
(c) the rate of changé oflinea®momentum Is equal
to force acting @q the bagy.
(a) it provides a measyrévef inertia
. (b) A force 4€anaccelerate a lighter vehicle more
easlly thag a heavier vehicle which are moving
(c) Newton's,seeghd law of mation
. (d) 4.5 T
Let the masses of the bodles be 3x and
4xrespectively.
Glven acceleration = 6 m 2
We know that. F=mxa
FeoldxxbwlBx

As we are applylng some force for the second
body,

i, 1Bx=4xxa
= 0=18/4 = 6,5 m/s?,
Hence, acceleration Is 4.5 m/s2or 4.5 ma=2.

Case Study 4

According to Newton's third law of motion,
whenever one body exerts a force on another body,
the second body exerts an equal and opposite
force on the first body, The force exerled by the
first body on the second body is known as ‘action’
and the force exerted by the second body on the
first body is known as ‘reaction’.

Read the given passage carefully and give the
answer of the following questions:

Q1. 'Theaction and reaction are equal in magnitude’
Is this statement true and which law Is related
with It?

a. Yes, Newtan's second law
b. Yes, Newton's third law
¢. No, Newton's third law
d. Yes, Newton's first law

Q2. Newton's third law of motlon can be used to
explain:

a. why the passengers In a bus tend to fall
backward when Its starts suddenly

b. swimming of a man

c. vialking

d. Both b.and c.
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Q3. Student A and student B sit In Identical office
chairs facing each other, as shown In figure.
Student A is heavier than student B. Student
A suddenly pushes with his feet. Which of the
following occurs?

A B

a. Nelther student applies a force on each ather

b. A exerts a farce that Is applUed to B, but A
experiences no force

¢. Each student applies a farce to the other. but
A exerts the larger force

d. The students exerts the same amaount of
farce on each other

Q4. According to Newton's third law, action is
always equal and opposite to the reaction. A
horse can pull a cart because it applies a:

a. force on cart

b. force on ground
¢. Both a. and b.

d. None of the above

Q5. When a fireman directs a powerful strearf, of
water on a fire from a hose plpe, the hose pipe
tends to go backward. This is an example of
Newton's:

a. law of gravitatian
b. first Law of motlon
¢. second law of mation
d. third law of mation
- Answers *
1. (b) Yes, Newten'Syhlrd law
2. (d) Bath b.apd's
3. (d) Theastudefts exerts the same amount of
force Bp each other
4. (c)\Both & and b.
Sgw(d) thirdlaw of motion
Case Study 5

Momentum is o vector quantity that is the product
of the mass und velocity of an object or particle.
Momentum is measured in the standard unit of
kilogram-metre per second. The direction of
momentum i$ same as the direction of velocity.
Every moving body possesses momentum. Since
momentum depends on the mass and velocity of
a body, so a body will have a large momentum
(a) if its mass is large, or (b) if its velocity (speed)
is large, or (c) if both mass and velocity (speed)
are large.

Read the given passage carefully and give the
answer of the following questions:

QL
Q2.
Q3.

Q4.

Q5

9

Define momentum. State its S| unit.

Is momentum a scalar or a vector quantity?
Aballis moving in the direction as shown.What
will be the direction of momentum?

A hockey ball of ‘mass 200 g travelling at

10 m s"1 is\striek by a hockey stick so as to

returpsit-along its original path with a velocity

of 5'm s~1. Calculate the change of momentum

whieh oecurred in the motion of the hockey ball

by'the force applied by the hockey stick.

Represent the following graphically:

(i) Momentum versus velocity when mass is
- fixed.

(i) l%dmgentum versus mass when velocity is

xed.

| s
A °

5 ()

d

L ANSWers |

Momentum Is defined as the product of mass
and veloclty of an abject. Its 5l unlt Is kg-m/s.

Momentum Is a vector quantity.

Direction of momentum Is same as the directian
of veloclty. Hence, the directlon of mamaontum of
ball In the glven case Is East.

Glven, mass of the hackey ball.
m=200g=02kg

Initlal velocity of ball. U« 10 m g-!

Final velocity of ball, v e -8 m ¢!

Initlal momentum of the ball = mu
=«02kgx10mg!
w 2 kg-m g~

Final momentum of the ball = mv
w02 kg x (<5 m o)
@ =1 kg-m g~!

Therefore. the change In momentum « mv - mu
w=1kg-m s~ =2 kg-m g-!
w =3 kg-m s~

A (“) A

Y

 — m —p
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'@/ Very Short Answer Type Questions N

QL Apart from changing the magnitude of velocity of
an object or changing the direction of motion of an
object, what other changes can force bring on an
object?

Ans. Force can change the shape of an oblect.

Q2. Using a horizontal force of 200 N, we intend to
move a wooden cabinet across a floor at a constant
velocity. What is the frictlon force that will be
exerted on the cabinet? (NCERT EXERCISE)

Ans. The magnitude of frictional force is equal to the force
exerted on the cabinet, which Is 200 N. Therefore, the
farce of friction on the cablnet = 200 N, in a direction
opposlte to the direction of motion of the cablnet.

Q 3. Name the force which is responsible for change in

position or state of an object.

Ans. Unbalanced farce Is responslble faor change In
position or state of an object.

Q4. An object experiences a net zero external
unbalanced force. s 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.

(NCERY EXERCISE)

Ans. Yes, an abject may travel with a non-zero velocity
even when the net external force on It 1s zera. When
external farce Is zero, then velocity of oblect remalns
same both in magnitude and direction.

Q5. While riding a bicycle, if we stop pedallinggWhy

does the bicycle begin to slow down?

Ans. If we stop pedalling. the appliedgforeé bectmes
lesser than the frictional force between blcycle
wheels and the road. The frictidn fafte a¢ts opposite
to the directlon of matlon of Blcycle! thus slaving
down the bicycle.

Q 6. How s the frictlonal fofce in Galileo's experiment on

an inclined plane be'minimiséd?

Ans. The frictional forc@ycam,be minimlsed by using a
smooth marbleand a»smooth plane as well as by
providingg lubricagt on top of the inclined planes.

nowledge BGOSTER

% Frictionalfforte arises when two rough surfaces In
=~ contact tend to be In relative motion.

N

Q7. Why are seat belts provided In vehicles?

Ans. Seat belts are provided In vehicles to save the
passengers from Impact or collislon with the panels
In front by making the forward motlon slower when
brakes are applied suddenly.

Q 8. When a carpet is beaten with a stick, dust comes out
of it. Explain. (NCERT EXERCISE)

Ans. Initially. the dust particles are at rest along with the
carpet. Beating the carpet with the stick makes the
carpet move but the dust particles remain at rest
due to Inertla af rest and hence dust comes out of
the carpet when beaten.

Q9. Explain why some of the leaves may get detached
fram a tree If we vigorously shake its branch.

(NCERT INTEXT)

Ans. Initlally, leaves and tree both are in rest. But
when the tree Is shaken vigorously. tree comes In
motlon while leaves tend to remain In rest due to
inertia of rest. This results In detaching of leaves
from the tree.

Q10. You are given a heavy object and a light object.
Which object will have more inertia?

Ans. A heavy object will have more inertia than the lighter
one because inertla depends uponymass"

Q1L There are three solids made up-af aluminium, steel
and wood, of the same shape and same volume.
Which of them would hay&highest/nertia?

(NCERT EXEMPLAR)

Ans. Steel has greateskdensityand greatest mass among
the three solids. thergfeme. it has highest Inertla.

Q 12. Define one Newtan force.

Ans. One Newtomyforce Is defined as the amount that
produces n aefeleration of 1 m ¢¢ In an object of
1 kg mass.

Q13. 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
atceleration of 1.7 m s~2? (NCERT EXERCISE)

Ans. Glven, mass of the automablle vehicle (m) = 1500 kg

acceleration of the automoblle (@) = =17 m s~2

Using Newton's second law of motian,

Femo=1500 x =17 ==2550 N

Why does a person gets injurad severely when hit

by a moving vehicle?

Ans. A person gets injured severely when hit by a moving
vehicle because of momentum of the vehicle which
Is due to Its mass and veloclty.

Q 15. Two similar trucks are moving with the same velocity
on a road. One of them |s loaded while the other one
is empty. Which of the two will require a larger force

to stop it?

Ans. The loaded truck will require a larger force to stop It

as Its mass Is more as compared to the truck which

is empty.

Athletes in pole jump event fall on cushlioned

surface and not on floor. Why?

Ang. When athletes fall on cushloned surface, the rate of
change of momentum Is less. This reduces the force
acting on the body of athletes and they do not get
hurt.

Q17. A goalkeeper in a game of football pulls his hands
backwards after holding the ball shot at the goal.
Explain.

Ans. The goalkeeper pulls hls honds baclwards after
holding the ball so as to decrease the rate of change
of momentum by Increasing the time. Thus, less
force Is exerted on his hands.

Q4.

Q 16.
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Q18. A truck of mass M is moved under a force F. If the
truck is then loaded with an object equal to the
mass of the truck and the driving force is halved,
then how does the acceleration change?

(NCERT EXEMPLAR)

Ans. We know that.  farce = mass x acceleration
= Ul w FfM
According to the question, body of same mass Is
loaded.

.. Total mass = M+ M= 2 Mand force = F/2
s a, = F/b Me 0,/4
Hence, acceleration becomes 1/4 times.

Q19. Arunner presses the ground with his feet before he
starts his run. Identify action and reaction in this
sttuation.

Ans. The force exerted by runner on the ground Is the
actlon force which produces a reaction force from
the ground that acts back on the runner and pushes
him forward.

Q20. Do all action and reaction forces produce
acceleration of equal magnitudes in both objects?
Why/Why not?

Ans. No, though action and reaction are equal In
magnltude. they may not produce acceleration
of equal magnitudes because each force acts on
different objects having different massas.

Q21. Why a person should hold the rifle tightly onthis
shoulder before firing a bullet from the rifle?

Ans. When bullet Is fired from a gun (action){’it pushes
the gun In opposlte directlon (reactign) VWith equal
magnitude of force. Therefore, the” pefsorf™ho Is
firing the bullet must hold thegriflegightly on his
shoulder to avald Injury to thefshoglder

Q22. Explain why is it difficult for a fireman to hold a
hose, which ejects largévamount of water at a high
velocity? (NCEMTINTEXT)

Ans. Water Is e|ected fgorm@ hogk with a large amount of
force. So. as pénNewtons third law of motion, there
will be an equal/and opposite force on the hose plpe
makinggediffigult to hold.

'@P Short'‘Answer Type-| Questions \)

Q1 Why'do you fall in the forward direction when a
moving bus brakes to a stop and fall backwards
when it accelerates from rest? (NCERT INTEXT)

Ans. When the moving bus brakes to a stop. then the
passengers who had Inertla of motlon oppose a
change In thelr state. However, the lower portion of

thelr body In contact v/Ith bus comes to rest. So. they
fall forward.

When the bus accelerates from rest. then the
passengers who had Inertla of rest. oppose a change
In thelr state. However, the lower portlon of thelr
body starts moving with the bus. Hence, they fall
baclewards,

Q 2. Why s it advised to tie any luggage kept on the roof
of a bus with a rope? (NCERT EXENCISE)

Ans. When the bus stops suddenly. then bus comes in
the state of rest but the luggage remain In the state
of motion. So. due to inertia of motion. the luggage
move forward and may fall down from the roof of
the bus. Similarly, when the bus starts suddenly,
then bus comes in the state of motion but luggage
remain in the state of rest. Due to Inertla of rest. the
luggage daes not moves In the forward direction
and may fall down. Thus. to avoid falling of luggage.
it is tied with a rope.

Q 3. Apile of carrom coins is hit with'a fast sliding striker.
What happens to the carrom coins and why?

Ans. The lowest carrom g6ln leavee the plle and moves
forward by the ifmpaet of Striker. The rest of the
coins do not move,forward due to thelr inertla of
rest. They reslst afy change In thelr state of rest and
fall vertigally of the carrom board.

Q4. An object ofimiass 100 kg is accelerated uniformly
from,a veloeity of 5 m/s to 8 m/s In 6 s. Calculate the
initial and final momentum of the object. Also, find
the magnitude of the force exerted on the object.

(NCERT EXERCISE)

Solk’ Glven, mass of the object, m =100 kg

Initial velocity. uw 5 m/s

Final velocity, ve B8 m/s
Time. t=6g
o Inltlal momentum = mu
= 100 x 5 = 500 kg-m/s
and final momentum « mv
« 100 x 8 = BOO kg-m/s

From Newton's second low, force exerted on the
object « rate of change of momentum

_ Change In momentum
Time

_FInal momentum —Initlal momaentum
Time

800-500 300
= =1 L] SDN
6 6

Q5. Two balls A and B of masses'm'and'2m'are in motion
with velocities '2v' and 'v' respectively. Compare:
(1) thelr inartia,
(i) thelr momentum, and
(ill) the force needed to stop them In the same timo.
Ans. () Inertla of ball A: Inertla of ball B
wm:2mual; 2
(I) = pyo m(2v)w 2mv
py e (2m)vw 2mv
Pam Py
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Or
Momentum of ball A : Momentum of ball 8 =
2Zmvi2Zmve1:]

(i) Fy =_rn(2:'—0)
F, ZZm(v—D)

t
Farce needed to stop A : Force needed to stop

2mv ,2mv
BZFA:FB:T/TZIZ]

Q 6. Define Sl unit of force. A force of 2 N acting on a

body changes its velocity uniformly from 2 m/s to
5 m/s in 10 s, Calculate the mass of the body.

Ans. Slunit of force Is newton (N). A force of one Newtan

produces an acceleration of 1 m s in an object of

mass 1 l_cg

Given. F=2N.t=10s.u=2ms v=5ms’.

We know that. F = ma or F‘:m(v““)
¢

Ft  2x10 20

=iy m:—:-—:—:s_ﬁ?kg

v—-u 5-2 3

Q7. A hammer of mass 500 g moving at 50 m/s strikes

a nall. The nail stops the hammer In a very short
time of 0.01 s. What Is the force of the nall on the
hammer? (NCERT EXERCISE]

SolL Given, mass of the hammer = 500 g = 0.5 kg

Initial veloclty of hammer. u = 50 m/s
Fimal veloclty of hammer, v=0
(because the, hagsheMstops)
Time. t=0.01s
According to Newton's secand law 6f mdtion.
Force of the nall on the haffmer
= Rate of change of ma@megtum of hammer
. m (V—U) " 0.5x _(G:- 5@) v 25 = —2500 N
t 08l 0.01
Negative giga, Indicates that the force of the nall on

the hamnpher |s acting In the direction opposite to
that of mation of hammer.

Q 8. Why does a,person hit harder when he falls on a

concrete floor than when he falls on a heap of sand
from the same helght?

Ans. When a person falls from a helght on to a concrete

floor. then he comes to rest In a short interval of time
and the rate of chanpe of momentum Is very large,
thus large opposing farce Is acted an the person.
While, when a person falls on a heap of sand. the
rate of change of momentum Is less due to which a
smaller stopplng force acts on the person.

Q9. Aswimmaer Is able to swim in a forward directlon In

a swimming pool only when he is pushing the water
in the backward dlrection. Give reason for the above
mentloned statement and justify the sama.

Ans. A swimmer pushes the water backwards (or applies

force on water backwards) with his hands and feet
to move In the forward direction In water. It Is the
equal and opposite reaction to this force which
pushes the swimmer forward. This Is In accordance
with Newton's third law of motian.

", Short Answer Type-il Questions N

QL (i) What do you understand by the terms ‘balanced

forces' and ‘unbalanced forces'?

(ii) What type of forces -~ balanced or unbalanced
- act on a rubber ball when wépress.itbetween
our hands? What effect isgroduced in the ball?

Ans. (i) If the resultant of all the forces acting on a body

Is zero, then forcegfardycalted balanced forces.
These forces dogiotchanpe the state of rest or
of uniform matlon offBody but can change the
shape of the bedy:
If the redultatt of all the forces acting on a body
is nat Zeco. the forces are called unbalanced
facces hese forces change the state of rest or
ofwniform motlon of a body.

(I) When*we press a rubber ball between our two
hands, balanced forces acts on It and hence the
shape changes from spherical to oblong,

Q2..(i) State Newton's first law of motion. If first law

holds good, why does a rolling football come to
rest on its own.

(i) Derive Newton's first law of motion from the
second law.

Ans. (i) Itstates that an object continues to be In a state

af rest or of uniform motlon along a stralght line
unless acted upon by an unbalanced force.
A roling football comes to rest on its own
because of the unbalanced external force of
ground or by force of frictlon which always
opposes mation of oblects.

(i) From Newton's secand law. F« mao
If F=0.then o= 0
This Imples that when force Is not applied on
a body. the acceleration will be zero. Hence, a
bady not acted upon by an external force does
not change its state of rest or motlon which s
the statement of Newton's first law of motlon.

Q 3. Define inertia. Give two examples exhibiting inertia

in our daily Life.

Ans. Inertia: The natural tendency of oblects to resist a

change In thelr state of rest or of uniform matlon Is

called inertla.

Following are the two examples exhibiting Inertla In

our daily life:

(I) When a running car or bus stops suddenly. the
passengers are |erked forward.

() When a hanglng carpet Is beaten with a stick. tho
dust particles start coming out of It
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Q 4. State reason why

()

(i)

Ans. (I)

(i)

Qs. ()

(ii)

Ans. (I)

()

Glasswares are wrapped In straw during their
transportation?

When a motorcar makes a sharp tum at a high
speed, passengers tend to get thrown to one side?
The glasswares are wrapped In straw, so that at
the time of any |erk during transport. the force of
jerk is transmitted to them from pieces of straw
in a longer period of time. Hence. the change in
momentum of glasswares takes place In a longer
period of time. So. they experience a smaller force
in the event of |erks and they do nat break

During sharp turn of motorcar at a high speed.
the lower portlon of passengers turns suddenly
along the motorcar but the upper portion inertla
is changed by the new direction. So. this portion
moves forward and passengers are thrown to
one side.

Why Is it dangerous to jump out of a moving
vehicle? How can the danger be minimised?
Why does a boatman push the water backward
with the oars while rowing a boat?

If a person [umps out of a moving vehicle, the
feet will suddenly come to rest while the rest
of the body remains in motion. Hence, he AKill

fall down and may get hurt. This danger cafybé

minimised by running along with moving vehicle
In the same diraction In which the vahiele s
moving for sometime while jumpifg out ofdt.
When the beatman pushes tHewatembackward
with an oar while rowing thie baat then according
to Newton's third law ofgnokén, the water applies
reactlon force and_pushes thé boat in forward
directlon.

Q 6. Which of the following hag more inertia?

()
(i)

A rubber ball and a’stono of same size
A bic_yc’le_ and avtrain

(iii) Afive-rupee coin and a one-rupee coln

Glyve reasons for your answer. (NCERT INTEXT)

Ans. Inegtla Of an oblect Is proportlonal to Its mass,

(1)
()
(i)

A stane of same slze ac that of rubber ball will hove
greater mass, 9o the stone vill havwe more Inertio.

A train has much greater mass than that of a
blcycle, so the traln will have more Inertla.

A five-rupee coln has more mass than a one-
rupee caln, so five-rupee coln will have greater
inertla.

Q7. (i) Velocity versus time graph of a ball of mass

50 g rolling on a concrete floor is shown in
figure. Calculate the acceleration and frictional
force of the floor on the ball. (NCERT EXEMPLAR)

(ilf) A bullet of mass 10 g m6ving with a velocity of
400 m/s or a cricket ball of mass 400 g thrown
with the speed of, 90, km/h Which one will have
a higher valug/6f momentum?

SoL () Gliven,mugQg=005kg u=80mg"
v=0ms ' t#0%

Acc‘éteratidn. o= % = D%:m = -10ms™
Force. Fumowe 005 x(<10) «=05N

Hehce, acceleration Is =10m s~2 and frictional
force of the floor on the ball Is 0.5 N.
() Mass of bullet, m, =10 g = 0.01kg
Veloclty of bullet. v, = 400 m/s
Momentum of bullet. p, = m, v, = 0.01 x 400
= b kg-m g7
Mass of ball. m, = 400 g = 04 kg

Veloclty of ball. v« 90 km/h @ 30 x5 « 25 m/s
18
Momantum of ball p; = myv, = 0.4 x 25

e 10 kgem §°!
Thus. cricket ball has higher momentum.

Q8. (l) State the law that provides the formula for
measuring force and the Law which provides the
definition of force.

(i) A man throws a ball of mass 0.4 kg vertically
upwards with a velocity of 10 m s~'. What will
be its initial momentum? What would be its
momantum at the highest point of its reach?

Ans. (I) Newton's second law of motlon states that the
rate of chonge of momentum of an oblect Is
proportional to the applled unbalanced force In
the direction of the force.

(I) Glven. mass of ball. m = 0.4 kg,
Initial velocity. Uwl0m s
. Initdal momentum of the ball @ mu = 0.4 x 10
= 4 kgem 7!
At the highest point, velocity of ball Is zero.
.. Momentum af the ball » 0.4 x 0 = 0
Hence, momentum at the highest paint of reach
Is 0.

L L o s s o



Q9. Why do fielders pull their hand gradually backwards
while catching a fast cricket ball?

Ans. A fast moving cricket ball has a large momentum.
In stopping (or catching) this cricket ball its
momentum has to be reduced to zero. When a
fielder moves back his hands on catching the fast
ball. then the time taken to reduce the momentum
of ball to zero Is Increased. Due to more time taken
to stop the ball. the rate of change of momentum of
ball Is decreased and hence a small force Is exerted
on the hands of the fielder. Hence, he will not get
Injured by the ball

Q10. A motorcarofmass 1200 kg is moving along astraight
line with a uniform velocity of 90 km/h. Its velocity
is slowed down to 18 km/h in 4 s by an unbalanced
external force. Calculate the acceleration and change
in momentum. Also, calculate the magnitude of the
force required. (NCERT EXERCISE)

SolL Given. mass. m=1200 kg

Initlal veloclty, u = 90 km/h « 90 x % w 25 m/s

Final veloclty, v =18 km/h = 18 x % =5m/s

Time. t=ds
Acceleration, o= Y=Y _ 3-23
[ 4
@ -% =-5m/s?

(here. negative sign indicates
that the velocity decgeases)

- Change In momentum
= Flnal momentum = Initlal momeéntum
@ MV=mua m(vV-u)
w1200 (5 - 25)
= 1200 x (=20) 224000 kg-m/s
.. Magnitude of the fofCe gétulred
o Rate of cRange,ef momentum

Chongle Iny,momentum
Time

(=

m_;z_‘*sﬂ w— 6000 N

Q11 A 8000 kg engine pulls a train of 5 wagons, each of
2000 kg along a horizontal track. If the engine exerts
a force of 40000 N and the track offer a friction force
of 5000 N, then calculate

() the net accelerating force,

(ii) the acceleration of the train and
(ill) the force of wagon 1 onwagon 2. (NCERT EXERCISE)
Ans. () Net accelerating force » Force exerted by engine
- Frictlon force
[Hare. frictional force Is subtracted
because It opposes the mation)

» 40000 - 5000 = 35000 « 3.5 x 10% N

() From Newton's second law of motion,
accelerating force = mass of the train

x acceleration of traln
F

m

Mass of train = 5 x Mass of one wagon

+ Mass of engine
= 5% 2000 + 8000 = 18000 kg

-, Acceleration = 32999 _ 194 mys2

18000
(Ill) Force of wagon 10n wagon 2

= (35000 - 1.94 x 2000) N
= (35000 - 3880) N
=31120 N

Look at the diagranitabove and answer the following

questions:

(i) When aforceis applied through the free end of
the spring balance A, the reading on the spring
balance'A 19715 g wt. What will be the reading
of spring balance B?

(ii) Write reasons for your answer.

(liiName the force which balance A exerts
on balance B and the force of balance B on
balance A.

Ans. () 15gwt

(i) Force exerted by spring balance A on balance
B is equal but opposite In directlon to the force
exerted by balance B on balance A.

(Il) Force exerted by spring balance A on balance B
Is called action and force exerted by balance B
on balance A Is called reactlon.

-’ Long AnSWer type Questions N

QL Explain the following:
(i) Why do we jerk wet clothes before spreading
them on line?
(i) Why fruits fall off the branches in strong wind?
(i) Why a pillion rider falls forward, when the driver
of a two wheeler suddenly applies brakes?

(lv) How a karate player can break a pile of tiles
with a single blow of his hand?

(v) A greater force is required to impart a greater
velocity to an object.

Ans. () Initlally, water and clothes both are In the state
of rest. When the wet clothes are |erked. the
particles of water tend to continue In thelr state
of rest bocause of Inertia of rest Therefore, the
removal of water helps wet clothes to dry up
quickly because the droplets of water fall off
from the clothes.

(I} Initlally, the fruits on the branches aro In the
state of rest. Because of Inertla of rest, the fruits
tend to continue In thelr state of rest. but due to
strong wind. they fall off the branches.
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(i) The plWion rider and driver are In a state of
motion during the ride. But when the driver

apples brakes. the body of plllion rider continues

to move forward due to Inertla of motion. So. a

pillion rider falls forward.

(iv) The karate player strikes the pile of tiles with his
hand very fast. Hence. the large momentum of

fast moving hand Is reduced to zero In a very

short time. This exerts a very large force on the

pile of tiles which is sufficient to break them.

(v) Force produces an acceleration in an oblect on

which it acts. If a larger change In veloclty Is
required. then mare force needs to be applied.

Q 2. Describe Galiled's experiment to demonstrate motion

of objects on an inclined plane.

Ans. Galleo deduced that oblects move with constant

speed when no farce acts on them by studying the
motlon of objects on an inclined plane.

Galileo took a marble, a frictionless inclined plane
and started the experiment by rolling it down the
Inclined plane. He observed that when a marble
rolls down an Inclined plane. its velocity Increases.
Here. the marble falls under the unbalanced force of
gravity a¢ It rolls down and attaing a definite velocity
by the time it reaches the bottom and Its veloclty
decreases when It climbs up.

Volocity Velacity
Increases Deacreases

From these observations. G,aiilen--argue‘d that when
the marble Is released fronWleftyitfvould roll down

Q 3. Derive the unit of force using the second law of

motion. A force of 5 N produces an acceleration of
8 m s~ on a mass m, and an acceleration of 24 m s~
on a mass m,. What acceleration would the same
force provide if both the masses are tied together?
(NCERT EXEMPLAN)

SoL The Sl unit of force Is Newton (N).

Since. Force = Mass x Acceleration
Therefore. 1 Newtan (N) = 1kg x 1 m §™2

w 1 kg-m g2
Glven. F=5N. 0,=8 ms™ and 8y = 24'fn 52

F B ;
! Oy 8

FN 5
and m2= E;SEEDZDBKg

Total pfass. W'e m, + m, = (0.625 + 0.208) kg

= 0833 kg
Aegeleration produced In the combined mass M.
F_ 5 -
=—=—x—=6ms
M 0.833

Hence, if both the masses are tied together. the
acceleration provided Is 6 m ¢72,

Q 4. Explain the following:

(I) Why are the wheels of vehicle provided with
mud guards?

(li) Why does a boat tend to leave the shore, when
passengers are alighting from it? How does
boatman overcome the above difficulty?

the slope and po up op thegpposite side to the same (i) Why does a gun recoil, when fixed?

helght from whichdt'veas released. If the Inclinations (iv) How do the rockets operate in space?
of the planes dp b@th gldes are equal. then the Ans. (I) Due to Inertia of matlon. wheels rotate at high

marble will cimb the same distance that It covered
while rolling,déwnt

If thefanple, 06 inclination of the right-side plane
vaare Braduglly decreasad, then the marble would
thaVelyfurther distances till It reaches the original
helght. If the right-side plane were ultimately made
harlzontal (that Is, the slape Is reduced to zero), the
marble would continue to travel forever trying to
reach the same height that It was released from.

/

0—»

Thus, It suggests that an unbalanced (external) force
s required to change the motion of the marble but
no net force Is needed to sustaln the unlform motion
of the marble.

........

gpeed and mud sticking to the wheel fles off

tangentially. To prevent this, wheels are provided

with mud guards.

(I) The passengers push the boat In backward
directlon while allghting from It. As a result, the
boat has a tendency to slip back inta water. This
difficulty Is overcome by the boatman by binding,
the boat to some rigld support on the banic

(i) When a bullet is fired. a gun recolls in accordance
with Newton's third law because the force
sending the bullet forward Is equal to the farce
sending the gun backward (or recolled).

(iv) When the rocket Is fired. the burnt gases come
out from the bottom of the rocket with a
tremendous farce which, in turn, applies a force
on the rocket In the opposilte direction.
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