]" - ~Laws.of motion was pre enied by:

10,
11.
12,

13.

14,

1S.

a) Einstein Newton |
- ¢) Galileo - d) Archimedes
Isaac Newton described the laws of motion in his famous book: -

a) Qanoon-ul-Masoodi  ruy .
o) Kitabeul-Asteala fpeincipia Mathenatid

‘% laws of motion establishcd the relationship between motion and ---=---- :

i = e _ b) Torque c) Acceleration d) Momentum
First law of motion is also know as law of —-—tcmcceemmem :
a) Torque b) Acceleration ‘\K;nertia d) None of these

"""""""" of a body is the direct measure of inertia: .

"d’{ Mass b) Energy " ¢) Momentum d) All of above

The characteristic of a body due to which it tends to retain its state of rest or of
uniform motion is known as: :

a) Weight b) Force \eﬁ]enia d) Momentum
--------------- is the agency which changes or tends to change the state of rest or of
uniform motion of a body:

a) Weight \b)/Force ¢) Inertia d) Momentum
Lay of inertia is actually the ----------- law of motion:
*arﬁ‘:iyrst b) Second ¢) Third d) Fourth
When a force is applied on the body, ------=------- is produced in the body:
a) Weight “’cﬁ Acceleration ¢) Energy d) None of the above
The acceleration produced in a moving body is always in the direction of applied ----
........... . /
a) Velocity ~b) Force ¢) Speed d) Momentum
If mass of the body is doubled while keeping the force constant, then acceleration
will-be:
One half b) doubled ¢) One fourth d) Four times
If force applied on the body is doubled while keeping the mass constant, ther
acceleration will be:
a) One half doubled ¢) One fourth d) Four times
SI unit of force is: . .
a) Kilogram . b) Dynes s)/l«:wton - d) Pound

When a force of 8§ Newton is applicd on a body of mass 2 Kg, then the acceleratic

produced will be: '

a) 16 ms™ \b{ 4 ms™ ¢) 0.4 ms™ d) 160 ms™
IN=- |

waf Kems? b) Kgms™' ¢) Kgm’s” d) Kg?ms?
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UNT-3 T
” . ite in direction is known a4 _
; . maonitude but oppos as .
16,  Action and reactiol are equal in magn |
——— Jaw of motion: ) %’5 o3 dj Fourth |
- b) S‘J’J}'ﬂd B AR .
zj st _. Jaw of motion:
Ay - an example of " - .
17, Walking on road is an €Xamp” S Third d) Fourth
-t b) Second i o
Z2)rivst . oy 1% by
L '”P'cnamanmﬁwHU“”w“’mhmmji L
1%, When 2 block 18 }YIng © ") Incstia -3 Normal Reaction
468 b) Momentum JAREER
2) 344‘93 : ” .
i . ) . 2 o on earth will be =" )
19, The weight of a body of mass 10 Kgom 87070/ 4) 1000 N
a) 10N D)} ) AN he earth:
3 of 2 body always acting towards the center of t Arty
20.  The : 2 Y ) Weight
a) Mass b) Force c) Velocity
21.  Quantity of matter in 2 body: o 7 Weight
) Mzss b) Force c) Velocity ) =
22 The Force with which earth attracts a body tgwards its center L;kx;o“r‘l as:
: 78T Weiohs erua
R Y T by Force ¢) Welgn 2 .
a) -vie=> S 5 ; eratiol
23,  The characteristic of 2 body which determines the magnitude of accel
) ) P -¢ acts upon it:
produced when 2 certain force ac ' -
%Mass b) Force c) Inertia d) Weight
24, Mass of the body is measured by: '
z) Free Fall Apparatus « #{Physical balance
¢) Spring balance d) All of above
25.  Weight of the body is measured by:
a) Free Fall Apparatus b) Physical balance
4?31'; balance d) All of above
26. Unit of weight is
z) Kg b) ms, c)Nm ~d)/\
27. of 2 body rémains same every where:
z) Weight byAcceleration ¢) Velocity j Mass
28, 7—-—— of 2 body does not remain same every where:
«f Weight b) Inenia c) Mass d) All of above
29.  The value of weight of 2 body of constant mass depends on:
2) Incr.txa b) Momentum c) Force -dﬂ
30.. Massisa --- quantity: :
saj Scalar b) Vector :
) ‘s-\-[(.); C I)cn\r > ¥ .
31.  Weightisa T ) . d) Negative
a) Scalar / .
) Vector - .
32. When a block is hanging wi ¢) Derive d) Negative
| K18 hanging with the help of a rop€ then weigh g by
a) Acceleration b) Inertia , cight of the body is balanced ¥
t :
33. There are —— cases of moti f th = e d) Tension
on of the , . ] |
the body hanging with the ]
,“]‘

a) ] b)2

c)3

0
L2)

El:(ljrof rope:
)4

PN

O
j8b)
3
w
Q
QD
>
>
@
=
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Dynamics

UNIT=3
ff
The tension produced when one body moves vertically and the other moves

4.
’ horizontally is el as compared to the tension produced when both bodies
move vertically:
‘97/ Half b) One fourth c) Double d) Four times
35. Quantity of motion in a body is known as: .
a) Mass byMomentum ¢) Velocity d) Acceleration
36,  Product of mass and velocity is known as:
a) Force b) Speed v)/Momentum d) Acceleration
37. Sl unit of Momentum is:
: a) Kng-z - b)Ns c) Kgms'l ‘d’)/Both b&c
18. Kgms'1 = e
a) N b)J wej/ Ns d) W
39. ye of change of momentum is equal to:
Force b) Velocity c) Acceleration d) Impulse
40. Direction of the rate of change of momentum is in the direction of;
a) Acceleration b) Momentum c) Velocity ) Force
41.  The force which resists the motion of one surface on another surface is known as:
a) Gravity b%lriction c) Weight d) Repulsion
42. When object is at rest, the force of friction is known as ==----------- friction:
Static b) Limiting ¢) Kinetic d) Dynamics
43. The maximum value of static friction is known as ------------- friction:
a) Static \b’ﬁ‘imiting ¢) Kinetic d) Dynamics
44, When an object is in motion then the force of friction is known as ----- friction:
a) Static b) Limiting \e)/Kinctic d) Dynamics
45.  Static friction is --------------- than kinetic friction:
a) Less b) Quartered *e)/Grcatcr ' d) Equal
46.  Rolling friction is ------=----===- than Sliding friction:
Less b) Quartered ¢) Greater d) Equal
47,  The coefficient of friction has -------------- unit;
a) Newton b) Dynes Yﬁ\lo d) Kilogram
48.  Friction of liquids is --------------- than friction of solids:
\/&{Less b) Quartered c) Greater d) Equal
49,  Coefficient of kinetic friction does not depend upon the ---—------- between two surfaces:
Area of contact  b) Normal Reaction ¢) Weight d) Roughness
0. " The rolling friction is about ------------- times smaller than sliding friction:
a) 10 b) 50 100 d) 1000
L. Friction in the human joints is much reducegd due to the presence of:
a) Bones b) Muscles ) Fluid d) Gas
S2. \:’)ﬂ.ua of coefficient of kinetic friction (uix) depends upon:
) Nature of the surfaces b) Area of contact
¢) Force | d) All of above
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law of motion:

53. The Rotation of water sprinkler is an examp
a) First b) Second Third . d) Fourth
4. A spider web remains intact due to:
a) Weight b) Momentum - \'d{ [ension d) None of these
a3 V{omentum of 2 moving body depends upon its:
2) Mass b) Velocity ¢) Weight 'd-)’goth a&b
36.  Motion of the rocket is an example of: o
4) First law of motion ¥y Law of conservation of Momentum
o) Law of conservation of Energy d) Weight
57.  Value of coefficient of static friction (jt) is usually =-====-=="""" than coefficient of
kinetic friction (j): /
- a)-Lcss b) Quartered ) Greater d) Equal
58. Whev air is released from an inflated balloon, it shoots off is an example of:
a) First law of motion
b) Law of conservation of Energy
c) Weight
) ¢y Law of conservation of Momentum
59. S'Iiding fric.tion is commonly converted into Rolling friction by the use of:
” ‘?hlzz}ll bcan.ng ' b) Oil ' c) Grease d) Polish
erucr::nt sides of high speed vehicles, aeroplanes and ships are shaped wedgc like to
a) Weight b) Pressure ¢) Spced ‘-df Friction

ANSWER KEY
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01

Ans:

0.2

Ans:

0.3

04
Ans.

0.5
Ans,

Q.6

Ans,

Define dynamics.
The branch of mec
15 motion is called dynzmics,

]
- P/ e
NeCAUL O

hanics that deals with the study of motion of 20 object 2nd ¢

What is the difference between kinematics and dynamics?
e betwieen kinematics and Dynamics

’

Differen

1

h of mechanics thzt deals with:! The branch of mechanics tha

. T ess
1 v’i‘:{ur; 7y

g ” )
A g% o
pject wInouL

[ The branc
| the stud of motion of an object and the | the study of motion of zn 0]
' cause of its motion. My il g discussing the cause of motion. e

~

LS

Define inertia and explain its relation with mass of a body.

Ans:'?\l nertia

Inertia of a body is its property due to which is resists any change in its state of rest or
motion. |

Relationship with mass: .

Inertia of a body is directly proportional to the mass of the body. Greater is the mass of 2
body greater is its inertia.

What happens when a bus takes a sharp turn?

When a bus takes a sharp turn passengers falliin the out word direction. It is due to inertia
that they want to continue their motionin astraight line and this fall out words.

Definition:
Net force is the resultant of all the forces acting on a body.

What is an Atwood machine?

Atwood Machine -
An Atwood machine is an arrangement of two objects of unequal masses. Both the

itached to the ends of a string. The string passes over a frictionless pulley.
d to find the acceleration due to gravity.

objects ar¢ a
This arrangement is sometime use
Why seatbelts are useful?
SEATBELTS:

r\_!r Scatbelts are useful in two ways:

0.7
Ans,

s They provide an external force to a person wearing seatbelts.

e The additional time is required for stretching seatbelts. This prologs the stopping time
for momentum to change and reduces the effect of collision. '

Rockets and jet engines work on the principle of momentum. How?

Rockets And Jet Engines
s, hot gases

ain an equal

Rockets and jets work on the principle of momentum. In these machine
h large momentum the machines g

produced by burning of fuel rush out wit
and opposite momentum. This enable them to move with high velocities. o
61
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UNIT-3

Q.8
Ans.

Q.9
Ans.

Q.10
Ans:

Q.11

Ans.

Q.12
Ans.

Q.13

Ans.

factor does it depend?

What is meant by force of limiting friction? On what

Force Of Limiting Friction
e force of limiting friction.

efinition: L )
m value of friction 18 known as t

Definition.
The maximu }

Factoron whichitdepends: . |
It depends on the normal reaction (pressing force) between the two sur

Derive the formula of centripetal force:

Derivation Of Formula Of Centripetal TForee . . . .
oves with uniform speed v Ina circle of radius . the acceleratiop

Let a body of mass m m

produced by the centripetal force Fc is?%;vcnb)f
v

Centripetal acceleration ac =’ ' .
secondlaw ol motion, the centripetal force Fcis

faces in contact,

According to Netwton’s given by
Fc=mag
Fe=mv@r
If a body has no acceleration,
Acceleration Produced
If a body has no acceleration, 1
Mathematical proof:
According of Newtons second law of motion
F=ma
Sincea=0, S0
F=mx0
F=0
Conclusion:
This clearly demonstrates {hat if a body has no acceleration, no force is acting on it.
log floating on the surface of water, the

If you start walking forward on a wooden
log starts moving in the backward direction. What is its reason?

Reason

A person walking forwar

log in backward direction wi
law of motion to every action there is always an e€qua

reaction the log pushes the person the forward direction.
How will you find out that the mass of a body remains uniform everywhere?

Process
Mass is the quantity of matter in a body. It is measured with the help of a physicd

\l:/z;lance. If we measure the mass of a body say “ball” on the earth & if it is 250g. noW
\en we measure mass of a ball in space it will b e’ '
gmt the mass of a body remain same everywhere ¢ same (i.e.” 250g). So, we can concludt
uppo g : )
ppose you are running and want to stop at once. Surely you will have to prodllce

g l

Reason

does it mean that no force is acting on it?

{ means that no net force is acting on it.

d on a wooden log floating on the surface of water pushes the
th his feet. This is the action. According to Newton’s seco;ld
| but opposite reaction. So asd

The force of fricti
on between t .
enable you to stop. he earth and the feet will provide a necessary force whid!

g
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bl Dynamics

.14 When yo i
Q You are standing on the ground how much upward force is exerted on yau by

Ans.

Q.15

Ans.

Q.16

Ans.

Q.17
Ans,

the Earth? Why d :
® ocs n : ,
Reason ot this force jfy you the Earth upward?
A person on the Eq
: rth exe ,
According to Ncwton's]tli"\ﬁs A force cqual to its weight. This js the action force,
'Td-law of motion, (he Earth also exerts a force on the person

This Is a reactio

s n fOl" ;
. i . ce. As “lCSC two r()TCCS are qul']l in mageni d . .
d”-ccnon. 1hcrcf0rc, < 1('1&"”“ c bllt OppOSItC m

. .
Weight of a person = Reaction of the Eart}
prt ]
Or w=R
Conclusion
It means not net forc
§ ¢ acts on the person That is w i :

: . son. Th vhy the reaction for : :
not lift the PErson in upward direction., ’ ') it does
Suppo: attr i :

-llppolvc tlhc carth .'lttr.\c(s a brick with a force of 20 N and a ball with a force of 5 N.
when both the bodies are dropped freely from a height ‘h’ why do they fall with the
same acceleration? o P
Reason
Let the brick 7 the ball are dropped from the same height ‘h’. we know that Vi= Vit g
As the ball and the brick are initially at rest, therefore
VI+ 0+ gt
VI= gt
Let the velocity of the brick and the ball be ‘v’, then
V = gt
Conclusion
The equation is independent of mass ‘m’. so heav

height will fall with the same gravitational acceleration.

If a car moves forward with some acceleration, then in which direction the friction

will act on a box lying on the floor of the car?

y or light bodies dropped from the same

Reason )
A box lying on:the floor of the moving car will move in forward direction because its

lower part is touching with the floor. So, the force of friction between the surface of a

box and floor of the car will be in backward direction.
Conclusion o '
So, force of friction is always in the opposite direction of motion.

Define friction. Also explain what is the cause of friction.
. TRIC.TInW
Fraction oot
Definition - _ o
The force that opposes the motion of moving objects is called friction.

Cause of Friction: |
The surface of everybody is more or less rough, although apparently it may look very

smooth and polished. When a surface tends to move against another, the ups and downs
of the surfaces are interlocked with cach other. This resists the movement and friction is

produced.
CamScanner
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UNIT-3 IS . .

be reduced?

Q.18 How friction can b€ "

Ans. WaysTo Reduce Friction
Friction can be reduced by:
o Polishing the sliding pa \
o Using lubricants like oil or grease

« Using ball bearings y
. Streagrnlining high speed vehicles such as a€ro planes and ships

; . . ¢
Q.19 What is meant by tension In 2 string? What 1s jits unl

Ans. Tension
Definition:
The force acting along
Two Bodies Hanging Vertically:
If both the bodies are hanging vertically
T = 2m;ma,g / (m+my) .
One Body Hanging Vertically and Other moving Horizontally: |
Two bodies are attached with a string. One body moves vertically downward and the
other moves horizontally. Then tension in string is calculated as:
T = mimy/(m;+my) .
Unit: The unit of tension is Newton (N) i
Q.20 Give three differences between mass and weight: | ]
Ans., Difference Between mass and Weight |

rts of machines

’

a string is called tension in the string.

with’a string, then tension is calculated a:

Mass is the quantity of matter possessed | Weight is the force with which the Earth [
by a body. attracts a body towards its centre.

It is a scalar quantity. It is a vector quantity.
Its SI unit is kilogram (kg) Its SI unit is newton (N)

Q.21 What is meant by centrifugal force?
Ans. Centrifugal Force

Consider a stone tied to a string moving in a circle. The necessary centripetal force acts
on the stone through the string that keeps it to move in a circle. According to Newton's:
-\ third law of motion, there exists a reaction to the centripetal force. Centripetal reaction

that pulls the string outward is sometimes called the centrifugal force
.22 Define inertia |

Ans:  Inertia of a body is its :
§: é ody is its property duc to which it resi o 3
: ) 1 It resists any change i

uniform motion. g ge in s state of rest or of

[t depen v ~ s . ;
pends on the mass of the body. Greater the mass of the bo I il

B ol rmlin 3

\ns: “MoMentum of a body is the qu
The momentum ‘P’
’=mxv

LA .ant.lty of motion it possesses due to its mass and velocity:
Y Is given by the product of its mass m and velocity v. Thus

ROV o
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UNIT-3 '
Dynamics ‘

—
!

Quantity

Momentum is a vector quantity.
Unit - o
SI unit of momentum is kg ms™ or Ng
State Newton’s First law of motion
A body continues in it ] .
) : s state " uni ion i i i i
 Toree aets o it of rest or of uniform motion in a straight linc provided no
Vhy Newton’s Firs i -
;inc_\e Nc\::g;;: l;‘lrst 1law of motion is also called law of inertia?
, ! s firs ' ‘ :
A ;tf aw ‘01 motion deals with the inertial property of matter, therefore,
: ~ motion is also known as l¢ inerti
_ as law of inertia.
Q.26 State Newton’s Second law of motion
. “When a net force ac i ; i
Ans s orce ac..ls upon a body, it produces an acceleration in the body’direction of
oree it 1e m.dgmtudc of acceleration is directly proportional to the force and is
inversely proportional to the mass of the body™.
Q.27 Whatis the unit of force? Define it

Q.24
Ans:

Q.25
Ans:

Unit of Force
In the System International, the unit of force is Newton, which is represented by the

symbol ‘N’.

Newton
113 \ : o : 22 . .
Onc Newton is that force which produces an acceleration of 1 ms 2 in a body of mass

1 Kg”.
This unit of {6ree can also be written as,
IN=1kgx1ms>

I N=1Kgms™
If a moving body has no acceleration; does it mean that no force is acting on it?

Q.28
Ans: According to Newton’s second law of motion, we have -
F=ma .
When acceleration = a = 0, we get
F=mx0
So, F=0
ero then the net force acting on the body is zero but it does

he body. When body is in motion, some forces be

- Thus, when acceleration is z
n, net (resultant) force should be zero.

not mean that no force is acting on t
cting on the body but in case of zero acceleratio

- What do you know about Momentum?

Ans: Definition _
. The Momentum of the moving body is the product of its mass and velocity.
OR |
Quantity of motion of the body is determined by a quantity known as Momentum.
Mathematical Form |
If a body of mass ‘m’ is moving with velocity ‘v’ then mathematically it is written as,
P=mxv -
Quantity

Momentum is a vector quantity.
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Un¥

QN
ns

Q.13
Ans:

Q.14
Ans:

. -1 itten as (Ns).
soe 87 it of momentum is (Kgms™). It can also be wrl (Ns)

\'i = Y
M\_x‘!h‘&‘ lk}.’:“k‘ INs

LRS :
s = kg x Ims™ x 1s/1s

Sy )
= lkgms™ X Is
hat 1kgms? = IN
As we know that 1kgms ™ =.

:' ‘.ns‘g'l = R.H-S = 1 N S
e OR

I Ns :
N=kgms™

Ns=kgms?xs=kg ms”=L.H.S

kgms =Ns

Define force .

A force moves or tends to move, stops or tends to stop the motion of a body. The force
can also change the direction of motion of a body.

Example

We can open the door either by pushing or pulling the door.

A man pushes the cart. The push may move the cart or change the direction of its motion

or may stop the moving cart.
A batsman changes the direction of moving ball by pushing it with his bat.

Can a body move with uniform velocity in a circle? If not, why?

When a body is moving in circle it may have uniform speed but its velocity' is non-
uniform because direction of the body is changing at every instant. '
Can a body move along a circle without the centripetal force?

When a body moves in a circular path, it does so under the action of centripetal force.
This force is directed towards the center along the radius of the circle. As the radius is
perpendicular to the tangent of the circle, the centripetal force keeps the body in circular
path. Thus, in absence of centripetal force, the body cannot move in a circular path


https://v3.camscanner.com/user/download

. Dynamics

—
g— LONG QUESTIONS

MOTION

TON'S LAWS OF
s lfggr Law of Motion

and Explain Newton’s First law of motion

ies in its state of rest or of uniform motion in a straight line provided no

Newion

No.l State .
: A body contim

net force acts on it;

l<‘\'planmtion for rest | |
Newton’s first law of motion deals with bodics which are either at rest or moving with

uniform speed in straight line. According to first law of motion, a body at rest remains at
rest provided no net foree act on it. This part of the law is true as we observe that objects
“do not move by themselves unless someone moves them.

Example
A book lying on a table remains at rest as long as no net force acts on it.

Explanation for motion
Similarly, a moving object does not stop moving by itself. A ball rolled on a rough
ground stops carlier than that rolled on smooth ground. It is because rough surface
offer greater friction. If there would be no force 1O oppose the motion of the body
would never stop.

Example
When its envine of a car moving with uniform velocity is turned off it stops gradually

because a r t for “e of friction is acting in the opposite direction causes to stop it.

Law of inertia |
Since Newton ..rst law of motion deals with the inertial property of matter, therefore,
Newton’s first . w ¢ “motion is also known as law of inertia.
Example
Passengers standing in a bus fall forward when its driver applies brakes suddenly. It is
because the upper parts of the bodies tend to continue their motion, lower parts of their
bodies are in contact with the bus stop with it. Hence, they fall forward.

Net Force
Net force is the resultant of all the forces acting on a body.

Newton’s Second Law of Motion

QNo.2State and Explain Newton’s Second law of motion
Ans: “When anet force acts upon a body, it produces as acceleration in the body direction of

force and the magnitude of acceleration is directly proportional to the force and is

inversely proportional to the mass of the body”.
» Dependence of acceleration
Acceleration produced in the body depends upon two factors

1. Force
2. Mass

—
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y of mass ¢q’ then we can write this in the'?;.:

Mmhmlnfa:;l?lfg:c::m‘F » ;s acting on the bod
mathcmatical form as, : '1 3\ o ~
a G wensgorive it (1)
aa A (2)
m e
From relation (1) and (2), we have
aa il
' ”1 . . . . ,
Changing the sign of proportionality 1nto the sign of eguallt}
‘a = constant x —
m
F
a=kx — -
’ ’n ‘

In above equation, acc '
a= 1ms'2, F = IN then the value

written as,

a=1x—
m
F=ma
This is the mathematical form of N

Unit of Force
In the System I
symbol ‘N’.

Newton
“One Newton is that force which pro

This unit of Newton can also be written as,
IN=1kgx 1 ms?
aT IN=1 Kgms'2
0.No.3. Differentiate between Mass and Weight.

Ans:

Mass :
e Mass of a body is the quantity of
matter possessed by the body.
e Itisascalar quantity.

It is measured by physical balance.
It remains same everywhere and does
not change with change of place. '

Unit of mass is kilogram (Kg).
It is a base quantity.
It can be calculated by using the

i i ' “units 1
ording to international system of units 11 1 :
‘ of the constant k will be ‘1°. So the equation can be

ewton’s Second law of motion.

nternational, the unit of force is Newton, which is represented by the

duces an acceleration of 1 ms™ in a body of mass 1 Kg”.

- T

fm=1Kg,

r

: " Weight
The weight of the body is equal to the
force with which earth attracts it.

It is a vector quantity and is toward the
center of the earth.

It is measured by spring balance.

It does not remain same at all places and
varies with the value of ‘g’. o

Unit of weight is Newton (N);

It is a derived quantity.

It can be calculated by using the formula
W = mg. =

formula F = ma.
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Dynamics .

UNIT:3

i s¢ Third Law of Motion
o.4State and Explain Newton’s Third law of motion
o very Acti i s wh
To every Action there is always a reaction which is equal in magnitude but opposite in

ps: .
A direction”. 7

sction and Reaction
Newton’s third law of motion i Y
deals with the reaction of a body when a force acts on it.

t a body A exerts
S D onlods A erracncta e o s D SO
o ed by body A on B i ;
. the force exerted by B on A is called the reaction f);rce n B is the gctlon force whereas

Relation between Action and Reaction -
Newton has' expressed action and reaction in his third
Jaw of motion. Action is always accomplished by a
. reaction for.ce and the two forces must always be eqyual
and -opposite. It is to remember that “action” and
“reaction” do not act on the same body but they act on

two different bodies.

Example 1 ,
Consider a book lying on a table as shown in figure. The = Figure 3.8: Action of the book

weight of t.he l.)ook is acting on the table in the andreactiononit.
downward direction. This is the action. The reaction of
the table acts on the book in the upward direction.

Example 2 -
Take an air — filled balloon as shown in figure. When the balloon is set free, the air inside

it rushes out and the balloon moves forward. In this example, the action is by the balloon
that pushes-the air out of it when set free. The reaction of the air which escapes out from
the balloon acts on the balloon. It is due to this reaction of the escaping air that moves the

balloon forward.

Figure 3.9: Reaction of the air
pushed out of the balloon moves it.

Example 3
A rocket such as shown in figure moves on the same principle. When its fuel burns, hot
gases escape out from its tail with a very high speed. The reaction of these gases on the

rocket causes it to move opposite to the gases rushing out of its tail.
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UNIT-3

Tension and Acceleration in a String
-Q.No.5 Explain the tension in the string. I

Ans:

Figure 3.10: A‘Rocket taking off

from the two ends of a string whic

tension and acceleration in it.
y is called

The force which is exerted by the string on the bod
the tension in the string. It is a reaction foree of the weight and‘
it is usually denoted by T. The weight acts downwards while
tension T in the string is acting upwards at the block. If the

object is at rest, the magnitude of tension is equal to weight.

Motion of Bodies connected by a string

Case-1

There are two cases of motion of bodies connected by a string.
(i) When the bodies move vertically

(ii) When one body moves vertically and the other moves horizontally

When the Bodies Move Vertically

Suppos.e two bodies A and B having masses m; and m
respectwely are connected to two ends of an inextensible string
which passes over a frictionless pulley. If m, is greater than m,
then the body A will move downward and the body B will move;
u}?ward. The body A being heavier must be moving downwards
:;:: iﬁ?; z:jccele.ration. Let this acceleration be a. At the same
0 V;ith th(; ZaB 1s attached 'to the other end of the string moves
me acceleration a. as the pulley is frictionles
S,

hence tension will b
- e the same thr :
tension in the string be T. oughout the string. Let the

f two bodies of masses mi and m; are hanging
h is passing over a pulley, find the values of

Figure 3.11: Weignt of the bock
pults Me sing downwads

mg
Figure 3.12: Bodies attachet
10 the ends of a sting thd
passes over a {nctionlast
pulley,
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Dynamics

é

NI
on the body A

" acting : .
fol‘"“ As the body A is moving downward, the resultant
o acting on it is downward due to which
accclcl'ﬂ‘io“ a is produced in it.
Net force acting on body A=mg-T
Ace ording 10 Newton’s second law of motion;
mg-T=ma ... (1)
As the body B is moving upward, the resultant force acting on it is upward du
qeceleration @ is produced in it.
Net force acting on body B =T -m,g
According to Newton’s second law of motion;
mag — T= MDA i aete et (2)
(alcul""ion of Acceleration
7 By adding equation (1) and equation (2), we have
mlg— T+ T+myg=ma+ ma
mpg — Mag = mya + maa

forc

e to which

(my—ma)g=(m + mo)a
(mi-m2)g
mi+1m2

L (m-mz)g N
Ol{ a rme T Y (.‘)

—«

Calculation of Tension
By putting the value of "2” in equation (2 )W have
(m1-mu)g

T—mag = MeX——
m: + "

. mzg(mi - MMy
[ =mag = — b-————)
it 10
3y adding mzg on both sides, ave have
m.g(m - me)

T — magyet M 2 — t Mg
mi+ me
e mog(mi - me)+ meg(mi me)
mi+me
v mimzg - mag + mimzg + mog
mitIne
p
o 2TiImeg
pitiii - (4)
mi+1mz

I'he above arrangement is also known as Atwood machine. 1t can also used to find the

acceleration due 1o gravity by equation (3)
m, +m,

e -
m,; - m,

N—-AA,,, : .
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UNIT-3

Case-I1

When One B » .

Moves Horizo;:?:uyovu Vertically and the Other
Two bodies A ; e
respectively /z\]r:":ol;[::‘:':(’igtmﬂsscs: o and' e
strine whic 0 an inextensible
; Ing w{mh passes over the pulley as shown in
ilgurc. The body A moves vertically downward
with an acceleration a. The body B moves "

tl . |

1c horlZ.Ontal smooth surface towards the rqure 315 oton of ke

pulley with the same acceleration a. AS the -tacned 10 3 string that passes
I be over a frictionless pulley.

pulley is frictionless, hence tension T wi
the same throughout the string.

Forces acting on the body A
As the body A is movin
in the string.

g Jownward, there

Net force acting on body A =g ’T L
According to Newton’s second law oé]r)notlon,

.
--------------

mg-T=ma

Forces acting on the body B
f the bod

Now consider the motion O : 9§
(1) Its weight wz =m2g of the body B ac':tmg downward
(i)  The upward reaction R on the horizontal surface actin
direction. . . .
(iiiy  Tension T on the string pulling the body in the horl
surface.

As the body B is not moving vertically, t
their resultant is zero. The only remaining
the horizontal direction with acceleration ‘a’.
Hence according to Newton’s second law of motion,
T=nRa .N¥............ (2)
Calculation of Acceleration
By putting the value of T in equation (1), we have
mjg—ma=ma
mjg=ma+ ma
- myg=(m; +my)a
mig

B =4
mi+ma

...............

fore, weight M1

y B. Three forces are ac

herefore, vertical forces cancel each other and
force T due to which the body B is moving in

g is greater than the tension T

ting on it.
g on the body B in the upward

sontal direction over the smooth
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Dynamics

N3
=

C,lculaﬁon of Tension
In order to find the value of T put the val i
§ value of a in equation (2), we have

mg

T=m2x
mi+meo
T = muimag
i, e 4)

Force and the Momentum
No.6 How you can prove that r . .
8 applied force? ate of change in momentum of a body is equal to_the
When a force acts on a body:. i
Ans: Y, 1t produces an acceleration i .
the rate of change of momentum of the body eration in the body and will be equal to
Suppose a force ‘F’ :
ropfuces I acts on a body of mass *m* moving with initial velacity ‘vi’ Which
snd phis e init.r;mon a1n 1t. This changes the velocity of body to ‘v¢ after time t. If P,
f 1al momentum and final momentum of the body related to initial and

final velocities, Then,
Momentum of the body having velocity v; = P; = myv;
Momem.um of the body having velocity vi= Py= mvy
Change in momentum = final momentum - initial momentum
= P¢—P; = mvi— mv; = m (vs— Vj)
P -P _myv,-my,

t &
Rate of change in momentum = m —f 1

t

Rate of change in momentum =

- Vi) . . [ : .
( ) is the rate of change of velocity equal to acceleration produced by the force F.

) \
Since f
P.-P.
So  i=ma
t .
According to Newton’s second law ot motion,
F=ma ‘
So P, - P my, -my,
t t
So, equation (I) can be written as,
Rate of change in momentum = ma
According to second law of motion, F=ma
So LRl F
t 0
mentum of a body is equal to the applied force on 1t and the

Rate of change of mo
direction of change of in momentum is in the direction of the force.
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UNIT-3
——— ——

U,II‘I.lllQ ‘

Law of Conservation of Momentum
Q.No.7 State and explain Law of conservation of Momentum.
01

= Ans:

Mathematical Explanation

Applicativ

The momentum of an isolated system of two of more than tW

constant.

An isolated system is a group of interacting
If no unbalanced or net force acts on a system
Example

C“o'hsider the example of an air-filled balloo
form a system. Before releasing the balloon,
momentum of the system was zero. As s00n as the
with some velocity. The air coming out of it P
momentum, bullooﬁ moves in the direction opposite 10

hich no ¢

bodies on W
entum I

then its mom

emains constant,

1is €ases ‘ id
 th gs at rest and hence the initjg)
¢ free, air escapes outof jt
pomentum. To conservg

ing out of it.

n Ir
the system W¢
balloon 15 se
0SSESSES I
the air com

as shown figure. They are

Consider an isolated of two spheres © " pectively, such that vy is
moving in a straight linc with ‘nitial velocities U‘l * . es ma as they move.
greater than ua. Sphere of mass upprouchcs the s A

Initial momentum of mass my = Mt

[nitial momentum of mass m2 = mou2 )
Total momentum of the system before collisio!
After sometime mass m hits m2 W

ith some fo
. .t n - \n force on m
motion. m> exerts an equal and opposnc reaction for
ter collision.

vy and v2 respectively af

Final momentum of mass mi =mVi
Final momentum of mass n =maV2 '
Tota! momentum of the system atter collisio!
Total momentum OI sySt¢hl before collision = 101

mju; T mat2 = Vi N2N2

The above equation (hat the momentum of the 150
s sume which is the Lawy o conservation of momentuni.

ryation of Momentum
true not only !

{ masses and m2

+ o2
ree. According 10 Newton's third law of
1. Let their velocities become

p=m Vv, T mw2
4] momentum of system atter collision
lated system betore

remain
n of Law of Const
applicable universally Le.

or bigger bodies but also Lor atom

This law Is
and molecules.

Example

Consider a systenpol gun and
that of gun was zcro. Therefore. th
We can write It as,

Total momentum of gun and bullet before firing=10

When the gun is fired, bullet shoots out of the gun and acquire momentuni. To con
momentum the gun recoils backward. Now according 0 the law of conservation
?Orgelrjlum. I;IC total momentum of the gun and bullet will also be zero after the gun
Iréd, Ct m . A s e . - .

e e the mass of the bullet and v be its velocity on firing the gun: Mb

& Y < » » My is s . . s i
—_— © st “.“d V be the velocity with which it recoils. Thus the total momentu
the gun is fired will be: ‘
The momentu

n] 0 s ~ .
et fthe gun and bullet after the gun is fired = M V +
cording to the law of conservatic myv

Total ' ation of momentum

rotal momentum belore firing = Total ' S are Pt

S al momentum after firng

4 bullet. Before firing,
¢ total n

shteracting bodics reMain :

ternal force is acting 1

alloon and the air inside j

and after collision

the velocity of the bullet as well as
Jomentum of both the objects was also zero.

Serve
of

S

is

e the
m ol

B
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% Dynamics
MV+mv=0
OR MV=-mv
= = By

ucncc

\pplicnliun in Rocket or Jet engine
‘ Rocket or Jet engine also works on this same principle

(Q.No.8

Ans:

Causc of friction

Mathcmatical Derivation

ign indicates that
Ider pressed hard
fore. the recoil is

The qho\'c cquulion givcs the velocity V of the gun. Here negative s
velocity gun is opposite to the velocity of bullet. That is why the shou
during firing. Since mass of the gun is much larger than the h'ullcl therc
much smaller than the velocity of the bullet. .

In both of them, gascs arc
ases rush out with large

produced ata high temperature due to the burning of fuel. These g
d opposite momentum.

momentum. I'herefore the rockets or jet engines gain an cqual an
This enables them to move with very high velocities.

l)cﬁfzc l'rlctl_()n. Explain causce of friction and derive its mathematical formula.
I'he force which opposes the motion of moving ohjects is called friction.

A surface that appears smooth has pits and bumps that

No surface is perfeetly smooth.
a stirface in contact shows the gaps

can be seen under microscope. A magnificd view of
and contacts between them, The contact points between the two surfaces form a sort of
cold welds. These cold welds resist the surfaces from sliding over each other. Adding
weight over the upper block increases the force pressing the surfaces together which

ill be the friction

increases the resistance. Thus greater is the pressing force greater wi

between sliding surfaces.
at tends to move a body at rest. This friction at rest

is called the static friction. It increases with the applied force. Friction can also be
ain maximum vahie. It does not increase beyvond this. This maximum
value of friction is known as force of limiting friction (Is). It depends on the normal
reaction (pressing force) between the two surfaces in contact. The ratio between the force
of limiting [riction I's and the normal reaction R is constant. This constant is called the

cocllicient of friction and is represented by .

Friction is equal to the applied foree th

increased to a cert

= |3

Thus o=
Or Fs = uR
[Fm s theanass of the block. then for horizontal surface:
R =mg
Henee Fs = pmg
Friction is desirable
to run on wet floor with shoes that have

Friction is needed to walk on the
smooth soles. Athletes use special shoes
prevent them from slipping while running
pads pressed against the rims provide

ground. [t is risky
that have extraordinary ground grip. Such shoes

fast. To stop bicycle we apply brakes. The rubber
friction. It is the {riction that stops the bicycle.

\\’
7id
o )

)
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UNIT-3

Rolling Friction
Q.No.9 Explain the rolling friction.
Ans: Wheel as greatest invention . , . 3
The most important invention in the history of m.anklnd'was at“rhr‘:zil;lge ﬂfl';rsft -th{ng by |
a wheel is that it rolls as it moves rather than to slide. This greatc nction, N
Less friction in Rolling Friction . ‘
When axle of a wheel is pushed, the force of friction between thef\\;fclzeell (z:ltrid atthehgr(mml
the point of contact provides the reaction force. -Thc.feactlohn o b fk ‘tTe COntgn
points of the wheel in a direction opposite to the direction tot f; ?Ptl? . or’:e. he whe 1
rolls without rupturing the cold welds. That is wh}" this rolling .YI.C 10?“_15 £X r_emely .Smali_.‘
than sliding friction. The fact that rolling friction 1S Jess than sliding friction is applieg i
ball bearing to reduce losses due to friction. - :
Necessary Road Grip - .
The wheel would not roll on pushing it if there would be no friction between the wheg]
for wheels to roll over a surface. - |t is

and the ground. Thus. friction is desirable W
dangerous to drive on a wet road because the friction between the road and the tyreg jg
very small. This increases the chance of slipping the tyres from the road. The threadip

of tyres is designed to increase friction. Thus, threading improves road grip and make j

safer to drive even on wet road.

Sliding Friction in Brakes .
A cyclist applies brakes to stop his/her bicycle. As soon as brakes are applied, the wheels

stop rolling and begin to slide over the road. Since sliding friction is much greater thap
rolling friction. the cycle stops very quickly.
Braking and Skidding
Q.No.10 Explain the roll of friction in Braking and explain the Skidding.
The wheels of a moving vehicle have velocity components:
(i) Motion of wheel along the road

(ii) Rotation of wheels about their axis
To move a vehicle on the road as well as to stop a moving vehicle requires friction

Ans:

between its tyres and the road.

Example :
[f the road is slippery or the tyres are worn out then the tyres instead of rolling, slip over

the road. The vehicle will not move if the wheels start slipping at the same point on the
slippery road. Thus for the wheels to roll. the force of friction (gripping force) between

the tyres and the road must be enough that prevents them from slipping.
Similarly to stop a car quickly. a large force of friction between the tyres and the road is

needed. But there is a limit to this force of friction that tyres can provide.
Skidding ‘
If the brakes are applied too strongly. the wheels of the car will lock up (stop turning) and
the car will skid due to its large momentum. It will lose its directional control that may
result in an accident. In order to reduce the chance of skidding, it is advisable not to apply
brakes too hard that lock up their rolling motion especially at high speeds. Moreover, it is
unsafe to drive a vehicle with worn out tvres. ' - ’
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yNIT-3

W
1 el(l/l orce
hc ma ulcnlatical

Centr'P :
11 Define centripetal force and centripetal acceleration and derive t

INO.
relation for centripetal force and acceleration

A force that keeps a body to move in a circle is known as centripetal force.

Exp]anation‘ .
Consider a body tied at the end of a string moving with

uniform speed in a circular path. A body has the tendency to
“moveina straight linc due to inertia. The string to which bzl)dv '
is t'icd keeps it to move in a circle by pulling the body low’lrd;
the _ccnter Qf the circle. The string pulls the body pcrpcndiclj]a‘r

to its motion. The pulling force continuously changes the \
direction of motion and remains towards the center of the ‘ {
circle. This center seeking force is called the centripetal force. Toaeeces g
It keeps the body to move in a circle. Centripetal force always rgurs Mo cm!mwx
centrifugs)  19rc® acing o0 ™°

perpendicular to the mation of the body.

-—————
-l "
Seaea*"

acts

Examples ,
(i) A stonc is tied to one end of a string rotating in a circle.
provides the required centripetal force. It keeps the stone to Te
string is not strong cnough to provide the necessary tension, 1

_moves away along the tangent 10 the circle.
(ii) The moon revolves around the Earth. The gravitational force of the Earth pr
required centripetal force.

Mathematical Formula
If an object of mass m is moving with velocity v in
centripetal force Fe acting on it can be found by usin

mv?
r

The tension in the string
main in the circle. If the
t breaks and the stone

ovides

a circle of radius r. the magnitude of

g the following equation.

C
lways directed towards the
presented bY .

f this acceleration is along
he velocity and directed

otal force which is a
| acceleration. It isre
the direction 0
rpendicular to t

Centripetal acceleration
The acceleration produced by the centrip
center of the cirele i« known as centripcta
According to Newton's second Jaw of motion.
the direction of the centripetal force F., i.c.. pe

towards the centre of the circle.

F.=mac
2
S mv
0, mac= —
r
2
So, .= v
I

Dependence
The abov ntripetal force of the body moving in a circular path
depends upon:
e« Mass m of the body
¢ Square of its velocity
f the circle.

» Reciprocal to radius 0
77

e equation shows that ce
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UNIT-3

) f;::“::uoc‘:t :'()}lr palm and hold a book on it.

Ans. Force e Figree you need to prevent the book
qual to the weight of the book is needed to Pr

(2) Which is action?

gl)'s' ::’::gh.t of the book is action in this casc.

: s there any reaction? If yes, then wha

Ans.  Yes there is a reaction offered by hand. T

4) Which shoe offer less friction?

Ans.  Shoe with flat solc will offer less friction

() Which shoc is betfer for walking on dr¥ truck?.

Ans.  On dry track. shoc with flat sol¢ is batter for walking.

(6) Which shoc is better for jogging? .

Ans.  Shoe which has not flat sole is battcr for joggIing.

(7) Which sole will wear out carly?

Ans. Shoe with flat sole will wear out carly. o

aper sheet than to slide it?

lindrical eraser on a.p ¥, |
a paper sheet than to slide it because rolling friction

ling?

m fal
fro he book from falling,

event t

cction?

1 of reaction i opposite to the weight,

¢ is its dir
he directio

8) Why is it easy to roll a cy
Ans. It is casy to roll a cylinder eraser on

is less than sliding friction. -
e the pencil work from our notebook?

9) Do we roll or slide the eraser to remov
the pencil work from our notebook because we need more:

Ans. We slide the eraser to remove

friction to remove the work.
(10)  Inwhich case do you need smaller force and why?
(i) rolling (i) sliding
Rolling: Incasc of rolling friction we
earth on only a single point.
Sliding: Incasc of sliding friction we ne

Ans. need smaller force because there is contact with

ed greater force because all the body is in contacl

with the carth.
(11)  Inwhich case it is easy for the tyre to roll over?

(i) rough ground (if) smooth ground

Ans. Rough gr e Incase of v g iz
ghg f)und. Incase of rough ground it is difficult to role over the tyre bec: i

surface offer more friction. y ceause oLy
Smooth ground: Incase of smooth ground it is casicr
smooth surface offzr less friction § casier to role over the tyre because
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iii.

vi.

vii.

VIl

ix.

:.,a
9

Ans;
il
Any;
i,

Ans:

“mics 1

v
z\ .

TEXTBOOK EXERCISE

Encircle the correct answer from the given choices
7 9 r . (] . o
Newton’s first law of motion is valid only in the absence of:

d) momentum

a) F?rcc ’b’)_gg’fo,m_q ¢) friction
Inertia depends upon:
a) Force b) net force ¢) mass d) velocity

A boy jumps out of a moving bus. There is a danger for him to fall:
a) Towards the moving bus

b) Away from the bus

¢) In the dircction of motion

—/ . .
d) Opposite to the direction of motion
A string is stretched by two equal and opposite forces of 10 N cach. The tension in

d)20 N

the string is:

a) Zero

The mass of a body
a) Decreases when accelerated

b) Increases when accelerated

c¢) Decreases when moving with high velocity

d) None of the above
ends of an inextensible string

Two bodies of masses m and ma attached to the
tionless pulling such that both move vertically. The acceleration

b) 5N ¢) 10N

passing over a fric

of the bodies is:
m, —m, )& m. g m +m,)g m
a)a=£——'—f—‘lé b) a=—>= c)a=( '—le— da= 26
m, +m, m, tm, m, —, m, +m,
N ——
Which of the following is the unit of momentum?
2 , sl

a) Nm b) kgms c) N d) Ns

. . S
When horse pulls 2 cart, the action1s on the:
a) Cart b) carth ¢) horsc d) carth and cart
Which of the following material lowers friction when pushed hcil\»;m metal plates?
a) Water ) fine marble powder ¢) air ) oil .
Define the following terms:
i) Incrtia ii) Momentum iii) Foree
iv) Force of friction V) Centripetal force
Incrtia
Sce Q.no.3 short Question
Momentum
See Q.no.4 short Question
Foree
See Q.no.2 short Question

79
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iv. Force of friction

Ans: See Q. no.8 Long Question

V. Centripctal force

Ans: See Q. no. 22 short Question

33 Whatis the difference between?
i) Mass and weight

3.4  Differentiate between Mass and Weight.
is equal to
- - The weight of the body 1s €4 &
e Mass of a body is the quantity of ¢ th which ch earth attracts it.
matter possessed by the body. e or quantm and is toward
e Itis a scalar quantity e Itisa ‘e(;tfthe e
: : - center
o It is measured by physical balance. Lh‘? ured by spring balance.
e [t remains same evervwhere. e It j meisot remains same at all places
oe
It does not change with change of * gacau:e he value of ‘g’ does remain
place. 11 places.
. - , same ata P .
« };r'm o‘fmass 1S l-:flogram (Kg). . Unit oFueight is Newton (N).
. iS @ base guantity. d uanut\
1 ) ¥ <1 + I[ l} a den\ S q
e [t can be calculated by using the : [t ‘can be calculated by using the
F=
formula I = ma. sormulaw = M-
ii Action and reaction . .+ action force. Both forces
) Action is the applied force while the reaction is produce;’d'aucvI tgna itorent two different
are equal in magnitude but opposite in direction. They 2
bodies.
iii) Sliding friction and rolling friction Rolling Eriction
Sliding Friction
Frictional force experienced b¥ the body | Frictional force e\penencedhb\ kths body
| when a body slides over the.other body. | whenabody rolls over the other body.
It is greater than rolling friction It is less than sliding friction
g rtia?
3.5 What is the law of ine
Ans: Newton's first law of motion is also called the law of inertia because inertia is the
o characteristic of body which resists any change in its state of rest or uniform motion.
3.6 Why is it dangerous to travel on the roof of a bus? .
' of the body of a person standing

g force due to air acting on upper part

Ans: The friction or dra
hich is dangerous while the lower part of the

on roof of a running bus. tries to turn Over w
body is at rest with respect to the roof of the bus.

3.7 < Why does a passenger moves outward when a bus takes a turn?
4 Ans When the bus is taking tumn then it is moving in the circular path. So, passengers sitting
2 \4/7m51d8 the bus experience the centrifugal force as the reaction of centripetal force of the

. bus moving the circular path
< Qg- How can you relate a force with the change of momentum of a body?
Ans: See Q.no.6 Long Question )

9  Whatwillb
3 100 N e‘alch‘f the tension in a rope that is pulled from its ends by two opposite forces

: The : .
Ans tension in a rope that is pulled from its ends by two opposite forces 100 N each will be 100 N.
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~ Dynamics

UNIT-3
/t —
a body Jnove?

3.10 Action anc;i reaction are always equal and opposite then how does
Ans: Acuo? ant reat(l::lon are equal in magnitude but opposite in direction. Action and reaction

dz l:;it:creggtios isamct.bOdY- Action is applied on one body due to which an equal and
0 \ s acting on another body. Bot tralize each other
due to which the body will move. d Biofhese CoMANEE
A horse pushes the cart. If the action a i i

. nd g osite th

‘Iocs the cart move? reaction are equal and opp
Ans: The hodrse apply _ action on the road by his feet, the reaction is given by the road on the
horse, due to which horse moves. The cart which is tied with the horse will also moVe:

en how

3.11

3.12 What is the law of conservation of momentum? ;
ans: 1he momentum of an isolated system of two or more than two interacting bodies remains
constant. '
An isolated system is a group of interacting bodies on which no external force is acting:
If no unbalanced or net force acts on a system then its momentum remains constant.
313 Whyis the law of conservation of momentum impoftant?
ble to calculate force,

Ans: With the help of law of conservation of momentum, it is possi
velocity, acceleration of a body. Many -elementary particles are discove

of conservation of momentum.

When a gun is fired, it recoils. Why?

red by using law

n gun is fired,

3.14
Ans: Total momentum of the gun and the bullet is zero before the firing. Whe
bullet moves in forward direction and gun recoils so that total momentum after firing also
becomes zero according to law of conservation of momentum.
3.15 Describe two situations in which force of friction is nceded?
Ans:
would be no friction between paper and the pencil.

(i) We cannot write if there
(ii) Friction enables us to wa pery ground. A
slippery ground offers very lit
316 How does oiling the moving par
Ans: As the friction of liquids-is less than friction
machines lower the friction.
317 Describe ways to reduce friction.
Ans: The friction can be reduced by:
o Making the sliding friction smoot

o Making the fast moving a stream
this causes the smooth flow of air and thus minimizes air resi

« Lubricating the sliding surfaces,
o  Using ball bearings or roller bearings. Because the rolling friction is lesser than the
sliding friction. :

3.18  Why rolling friction is less tha
Ans: When a wheel moves on a Smoo

single point. As there is no relati

therefore, sliding friction is zero. Howev

the contact point of the two surfaces under stres

the rolling friction is produce and less than sliding friction.

Ik on the ground. We cannot run on slip

tle friction.
ts of a machine lower friction?
of solids. So oiling the moving parts of the.

h
line shape (fish shape) such as car, aeroplanes, etc.

stance at high speeds.

n sliding friction?

th surface, it has the contact with the surface only at a
ve motion between the two surfaces at this point,
er, practically, the wheel is compressed a little at
s. Because of that little sliding friction,
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31 20N force moves 2 body W!

Given Data 20N
Force acting on the body = F = o ms?
Acceleration of the body =2~

Required
Mass of the body =M= ?

Solution .
From Newton’s sccond Jaw of motion

F=ma
F
So m= —
a
By putting the values, we have
20
m-=—
2
m= 10 kg

Result
Mass of the body =m = 10 kg

3.2 The weight of a body is 147 N. What is its mass?

Given Data
Weight of the body = W = 147N

Gravitational acceleration=g =10 ms

Required
Mass of the body = m =7
Solution
As we know that
W = mg
w
So m= —
q
By putting the values, we have
147
m= —
L0
m=[4.7 kg
Result

Mass of the body = m = 14.7 kg
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ONIT -3 | Dynamics

, much force is needed t
1 How m 0 prevent a body of mass 10 kg from falling?
ol pata
Give Mass of the body = 10 kg
Gravitation acceleration = g =10 ms™

ed

Reqllir .
Force required to prevent the body from falling =R =

tion
~ As we know that in stable position,

R=w=mg

olv

By putting the values, we have
R=w=10x10
R=100N
Result
Force required to prevent the body from falling=R=100 N
34  Find the acceleration produced by a force of 100 N in a mass of 50 kg.
Given Data
Force acting on the body =F=20N
Mass of the body = m = 50 kg

Required
Acceleration of the body = a =7
Solution
From Newton's second law ol motion
I'= ma
So 4= P—-
ni

By putting the values, we have
S50
a=2ms”
Result
Acccleration of the body =a =2 ms’
35 A body has weight 20 N. How much foree is required to move it vertically upwards
with an acccleration of 2 ms™.
Given Data
Weight of the body =20 N
Acceleration of the body = a =2 ms™
Gravitational acceleration =g =10 ms™
Normal reaction =R = w =20 N

S
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UNIT-3 =

Required S
Force acting on the body moving vertical ypward = ‘
Solution
As we know that
w=mg
So m= L
g
By putting the values, we have
20
m= —
10
-
m=2kg
From Newton’s second law of motion
F=ma
By putting the values, we have
F=2x2
F=4N

Now net force required to move the body upward
— normal reaction + force producing acceleration

=20N+4N=24N

Result
al upward = I =24 N

Force acting on the body moving vertic |
a string that passes overa

nd 48 kg are aftached to the ends of

Qg Two masses 52 kg a
and acceleration in the bodies.

frictionless pulley. Find the tension in the string
Mass of first body =m; = 52 kg
Mass of second body = mz = 48 kg
Gravitational acceleration = g = 10 ms™
Required
Acceleration of the bodies =a =7
Tension in the string =T = 7?

S l .
o,

(m, -m,)g
m, +m,
By putting the values in above equation, we have :
_ (52-48)x10 7’

52+48
40 :
1

— —

100 »

a=04ms>
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/’“:; . Dynamics
hen the two bodies are moving vert ion i
" gy cally then tensiop In the string is as,
m, +m,
By putting the values in above equation, we have
T= 2x52x48x10 |
' S2+48
T= 49920
100

Result

T=4992N=500N

Acceleration of the bodijes = a=10.4 ms™
Tension in the string =T =500 N

37  Two masses 26 kg and 24 kg are attached to the ends of a string which passes over a
frictionless pulley. 26 kg is lying over a smooth horizontal table. 24 kg mass is
moving vertically downward. Find the tension in the string and the acceleration in
the bodies. |

Given Data -

Mass of the block moving vertically = m, = 24 kg
Mass of the block moving along table = m, = 26 kg
Gravitational acceleration = g = 10 ms?

Required
Acceleration of the bodies=2=?

Tension in the string=T = ?

Solution

When one body is moving vertically and other body is moving horizontally then

acceleration of the bodies is as,

= m,g
m,; +1m,
By putting the values in above equation, we have
_24x10
47 24+26
240
50
a=4.8 ms> '
When the two bodies are moving vertically then tension in the string is as,
P g lo 6
m, +m,
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24x26x10

- T 04+26
6240

L s

50
T=1248N=123 N
Result 5
s=a= 4.8 ms

Acceleration in bodie
Tension in the string
How much time is require

=T=125N
d to change¢

49 Ns momentum by a force of 20 N?

3.8
Given Data '
Change in momentum = p—P;=22N
Force applied =F = 20N
Required -
Time required =t = ?
Solution
As we know that
F= Pf - Pi
t
So t= P-h B
F
By putting the values, we have
1= —
20
t=1.1s
Result
Time required = 1= 1.1s !
force of friction between it W ood block of mass 5 ke and the

3.9 How much is the
horizontal marble floo
Given Data
Mass of the block =m = 5kg
Coefficient of friction = p, = 0.6
Required
Force of friction = Fs =7
Solution
As we know that
Fs = ps mg
By putting the values, we have
Fs=0.6x5x10
Fs= 30N

r? The cocfficient of friction between wood and marble is 0.6.

Result
Force of friction=F, =30 N
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3.10 How much centripetal force g needed to
radius 50 cm with a speed of 3 mg'2

Mass of the body =m = (.5 kg

Radius of the circle = r = 50 ¢ = 0.5 m

Speed of the body = v = 3 ¢!

Required
Centripetal force = F, = 9

Solution
As we know that

mv?
r

Fe =

By putting the values, we have
_ 0.5x%(3)

0.5
Fe=9N

Fe

Result
Centripetal force=F. =9 N
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