Laws of Motion
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Inertia:-

Normal Reaction(N):-

The property of an object by virtue of which it N N
cannot change its state of rest or of uniform
motion along a straight line on its own, is i)
called inertia. Greater the mass of a body = ]

. o . . mg cos#
greater will be its inertia and vice-versa. mg g mg
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Force:-

Force is a push or pull which changes or
tries to change the state of rest, the state
of uniform motion, size or shape of a body.
Its Sl unit is Newton (N) and its dimensional
formula is [MLT=].

Forces can be categorised into two types:

(i) Contact Forces-Frictional force, tensional
force, spring force, normal force etc are the
contact forces.

(i) Distant Forces (Field Forces) - Electro-
static force, gravitational force, magnetic force
etc
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Common Forces in Mechanics:-
Weight (w):-

It is a field force. It is the force with which a
body is pulled towards the centre of the earth
due to gravity. It has the magnitude w = mg,
where m is the mass of the body and g is
the acceleration due to gravity.
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It is a contact force. It is the force between
two surfaces in contact, which is always per-
pendicular to the surfaces in contact.

Tension(T):-

— T=F

The force exerted by the end of a taut string,
rope or chain against pulling force is called
the tension. The direction of tension is so as
to pull the body.

Spring force:-
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Every spring resists any attempt to change
its length. This resistive force increases with
change in length. Spring force is given by

=—kr ; Where x is the change in length

and K is the spring constant (unit N/m).
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Linear Momentum :-

Linear momentum of a body is equal to the

product of its mass and velocity. It is denoted

by P. Linear momentum, P = mv. lts S.I.
unit is kg-m/s and the dimensional formula is
[MLT-. It is a vector quantity and its direction
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is in the direction of velocity of the body.
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Impulsive Force:-

A force which acts on a body for a short
interval of time and produces a large change
in momentum is called an impulsive force.
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Impulse:-

The product of impulsive force and time for
which it acts is called impulse.

Impulse = Force x Time = Change in momentum

Its S.I. unit is newton-second (N-s) or kg-m/s
and its dimensional formula is [MLT]. Im-
pulse is also equal to change in momentum
of the object. It is a vector quantity and its
direction is in the direction of force.
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Newton’s Laws of Motion:-

1. Newton’s First Law of Motion:- A body
continues to be in its state of rest or in uni-
form motion along a straight line unless an
external force is applied on it. This law is
also called the law of inertia.

2. Newton’s Second Law of Motion:- The rate
of change of linear momentum is proportional
to the applied force and change in momen-
tum takes place in the direction of applied
force

ie , Fm%:F:k%(mV)

where, k is a constant of proportionality and
its value is one in S.I. and C.G.S. system

_ mdv _
F= dt ma
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3. Newton’s Third Law of Motion: For every
action there is an equal and opposite reac-
tion.
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Equilibrium of a Particle :-

When the vector sum of the forces acting on
a body is zero, then the body is said to be
in equilibrium.
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Apparent Weight in a Lift:-

(i) When a lift is at rest or moving with a
constant speed, then N = mg The weighing
machine will read the actual weight.

N

v = )
ar
! | v = Constant

mg
N = mg
(i) When a lift is accelerating upward, the

apparent weight N1 = m(g + a) The weighing
machine will read the apparent weight, which
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is more than the actual weight.

N;
i

mg

(iii) When a lift is accelerating downward, then
apparent weight N2 = m (g - a) The weighing
machine will read the apparent weight, which
is less than the actual weight.

Nz
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mg

(iv) When lift is falling freely under gravity,
then N2 = m (g - g) = 0 The apparent weight
of the body becomes zero.

(v) If the lift is accelerating downward with an
acceleration greater than g, then the body will
be lifted from floor to ceiling of the lift.
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Law of Conservation of Linear Momentum:-
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If no external forces acts on a system, then
its total linear momentum remains conserved.

Application of Conservation of Linear Mo-
mentum:-

i) Recoil of gun - when bullet is fired in the
forward direction gun recoils in the backward
direction.

i) When a person jumps on the boat from
the shore of a river, the boat along with the
person on it moves in the forward direction.

iii) When a person on the boat jumps towards
the shore of the river, the boat starts moving
in the backward direction.

iv) In rocket propulsion gases ejected out due
to which the rocket is propelled up in upward
direction.
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Friction:-

A force acting on the point of contact of the
objects, which opposes the relative motion is
called friction. It acts parallel to the contact
surfaces. Frictional forces are produced due
to intermolecular interactions acting between
the molecules of the bodies in contact. Fric-
tion is of three types:

1. Static Friction 2. Limiting Friction

3. Kinetic Friction
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1. Static Friction:-

It is an opposing force which comes into
play when one body tends to move over the
surface of the other body but actual motion
is not taking place. Static friction is a self-ad-
justing force which increases as the applied
force is increased.

1. ¥ifa® =¥or-
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2. Limiting Friction:-

It is the maximum value of static friction when

the body is at the verge of starting motion.
Limiting friction- fs(max) = psN

where, ps= coefficient of limiting friction and

N = normal reaction.

Limiting friction do not depend on area of
contact surfaces but depends on their nature,
i.e. smoothness or roughness

FHEIRA. — e I6-Fg-37 Qe fnges R ¥ (2024)

=)



FHefT-11 (HIhn

2. Wawa avor (vifas a¥or w1 dAed A7) -

Ig TAfas avor &1 3f¥waq A § 59 O3 afa
YE A & HAN G I B

?ﬂﬂ'lo-_d'ﬂ'ﬁ'UT ) fs(max) = IJ.sN
S8l , ps = Tfds a¥ur & @A AT F:

She W AR E aar § afesw 3ahT e,
I RheAls I GIEITel W AR AT g

3. Kinetic Friction:-

It is an opposing force that comes into ex-
istence when one object is actually moving
over the surface of another object.

Kinetic friction (fy) = N

where, p, = coefficient of kinetic friction and
N = normal reaction.

Kinetic friction is of two types:-
(a) Sliding friction
(b) Rolling friction

As, rolling friction < sliding friction, there-
fore it is easier to roll a body than to slide
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Angle of Friction(0):-
Angle of friction may be defined as the angle
which the resultant (S) of limiting friction (F)

and normal reaction (N) makes with the nor-
mal reaction(N).

S N

F P

mg

The coefficient of static friction is equal to the
tangent of the angle of friction.

i.e. Hs = tan6

gYUT HI0T(0):-
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Angle of Repose(an):-

It is the minimum angle of inclination of a
plane with the horizontal, such that a body
placed on it, just begins to slide down. If an-

gle of repose is o and coefficient of limiting
friction is ps, then ps= tana

g Cixs o

The coefficient of limiting friction is equal to
the tangent of angle of repose.i.e, ps =tana

As well as:-
angle of repose(a) = angle of friction(0)

R Fior(a):-
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Graph between Applied Force and Force of
Friction:-

= A
3 /’ \ B C
E F ‘Ti
5
8 F Fy
: |
Y
o Applied force

(1) Part OA = static friction (Fs).

(2) At point A = limiting friction (F)).

(3) Beyond A, the force of friction is seen to
decrease slightly.

(4) The portion BC = kinetic friction (Fk).

(5) As the portion BC of the curve is parallel
to the x-axis therefore kinetic friction does
not change with the applied force.
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M
o Applied force

(1) #mer OA = Tifas =T (Fs)
2) g A W = AA=Td =¥oT (F)

(3) A & W, TS §of 2T A glaT §IHT a@r
ST g >

(4) #T BC = vifast a9or (F)

(5) GfF I T AT BC x-316T & FAWNR g,
WWWWW%WH@T
Seerdr gl

Advantages of friction:-

(i) Walking is possible due to friction.

(i) Two bodies stick together due to friction.
(iii) Brake works on the basis of friction.

(iv) Writing is not possible without friction.
YT & AT:-

(i) gYUT & FHROT Telell HHI gl

{57}

(i) a9oT & HROT ar Rz 3w F us 1T g
(iii) Seh TYUT & YR 9 A FIAT g

(iv) T¥0T & ST @ GG 78T
Disadvantages of friction:-

(i) Friction always opposes the relative mo-
tion between any two bodies in contact.
Therefore extra energy has to be spent
in overcoming friction. This reduces the
efficiency of the machine.

(ii) Friction causes wear and tear of the parts
of machinery in contact. Thus their lifetime
is reduced.

(i) Kinetic friction wastes energy in the form
of heat, light and sound.

(iv) A part of fuel energy is consumed in
overcoming the friction acting within the
various parts of machinery.

T & THATT:-

(i) T¥oT gHem Huh H R o ar st & i
areT a1fa ST faRTer AT &1 safaw ga¥or W
FIY T 7 FARFT Foil TT AT TS B
T HNT A I &THATT FH @ S B

(i) g¥0T & HROT TUS H 3’ drelr F7MAY
& HEIT # TC-He Bl gl 3§ YR Jefe!
SNaeTehTer HF & ST ¥

(iii) IfasT Tvor 7T, yeprer IR eafd F FT FH
ol §aig LT &l

(iv) ST FalT &l Ueh fRear A & i
I & M SR & dlel 807 W I
e & @9d gl ar & |

Methods to Reduce Friction :-

i) By polishing - Polishing makes the surface
smooth and reduces friction.

ii) By proper selection of material - Since fric-
tion depends upon the nature of material
used hence it can be largely reduced by
proper selection of materials.

iii) By lubricating - When oil or grease is
placed between the two surfaces in con-
tact, it prevents the surface from coming
in actual contact with each other. This
converts solid friction into liquid friction
which is very small.

iv) By using ball bearings.
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Reference Frame:-

A frame in which an observer is situated and
makes his observations is known as his ‘Ref-
erence Frame’.The reference frame is asso-
ciated with a coordinate system and a clock
to measure the position and time of events
happening in space. We can describe all the
physical quantities like position, velocity, ac-
celeration etc. of an object in this Reference
Frame.

order v -

ag e TorEd v wddete Rud g@er ¥
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Frame of reference are of two types:-

(i) Inertial frame of reference:- A frame of ref-
erence which is at rest or which is moving
with a uniform velocity along a straight line
is called an inertial frame of reference.ln
inertial frame of reference Newton’s laws
of motion holds good.

(i) Non inertial frame of reference :- Acceler-
ated frames of reference are called non-in-
ertial frames of reference.Newton’s laws
of motion are not applicable in non-inertial
frames of reference.

o&er % & YFR F B &

Pseudo Force:-

The pseudo force is an imaginary force that
is applied to objects in a non-inertial frame of
reference to satisfy Newton’s laws of motion.It
is not a real force caused by physical interac-
tions but is introduced to explain the object's
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motion as if it were in an inertial frame.

— —

Fpseudo = Mgys Anon inertial frame

Negative sign implies that the direction of
pseudo force is opposite to acceleration of
the non inertial frame.

&d dof (Pseudo Force):-
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Circular Motion:-

Circular motion is the movement of an object
in a circular path.

1. Uniform Circular Motion:- Any body that
moves in the circular path with a constant
speed is said to be in uniform circular mo-
tion.

2. Non-uniform Circular Motion:-Any body that
moves in the circular path with a variable
speed is said to be in non-uniform circular
motion.
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Centripetal Acceleration:-

In circular motion, an acceleration acts on
the body, whose direction is always towards
the centre of the path. This acceleration is
called centripetal acceleration. Centripetal ac-
celeration is also called radial acceleration as
it acts along the radius of a circle. Its unit is
m/s? and it is a vector quantity.

Centripetal acceleration-

ST RO - I afd 7, v T aFg
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Centripetal force:-

The force required to keep the object in a
circular path is known as centripetal force.
Centripetal force acts towards the centre of
the circular path. 5

Centripetal force - F = mrv

where, m = mass of the body, v = linear ve-
locity, o = angular velocity and r = radius.

— 2
- mre

Work done by the centripetal force is zero
because the centripetal force and displace-
ment are at right angles to each other.

HRAFET -
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Centrifugal Force:-

— 2
= mr®

It is defined as the radially directed outward
force acting on a body in circular motion
as observed by the person moving with the
body. It is equal in magnitude but opposite in
direction to centripetal force. Centrifugal force
does not act on the body in an inertial frame
but arises as pseudo forces in non-inertial
frames

Centrifugal
force on body

HIFeGIT Teol:-

30 gedig Ifd X @ U W IBTT 9 & I
3R ERT I F FT I RIS BT ST
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Motion of a vehicle on a level circular road:-

mg

Three forces act on the car:

(i) The weight of the car w= mg
(i) Normal reaction, N

(i) Frictional force, f

As there is no acceleration in the vertical
direction

N-mg=0=N=mg

The centripetal force required for circular mo-
tion is along the surface of the road, and
is provided by the frictional force between
road and the car tyres along the surface.

mv
> 2g=—= usRg
= Vmax = ung

This gives the maximum possible speed of
the car in circular motion which is indepen-
dent of the mass of the car.

AT JodHR TSH G aATeol HT IIfa:-

; Speed =v N
t

mg

FR W T I FT F E o-
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(i) &R AT daldd w= mg

(ii) 3T , N

(iii) =YuT ¥, f

qfr FEanr fer 7 H15 cavor 767 § 3
N-mg=0=N=mg

geah I & faT 3maege fFeegT ol
T=H T Tag T 3N A &, 3R Tag W a5
IR FR & TRRT & &g g9 g @RI UeleT
T ST B

mv?

UsRN
=> 2 - = usR
= Umax = \JHsRG

waﬂwvﬁﬁwﬁmmﬁaﬁ
eRfidl & S R & Gega= ¥ Taad gl

Motion of a car on a banked road:-
The raising of the outer edge of a curved

road above the inner edge is called banking
of road.

We can reduce the contribution of friction to
the circular motion of the car if the road is
banked.

N b N cos 0

=

v fsin®

Ncos O

N sin @
Jeos ) ¢——

mg
Ssin 0 f
o y Mg

Since there is no acceleration along the verti-
cal direction, the net force along this direction
must be zero.Hence,

Ncost = mg + fsino

The centripetal force is provided by the hori-
zontal components of N and f

So,
Nsind + fcosd =mv?4/R
Also, f < psN

Thus to obtain vmax we put f = psN in above
equation (i) and (i), Then above equation

...................... (i)

becomes
Ncosf = mg + ¢#£Nsinf ......... (iii)
Nsind + p£Ncosf = mTVZ ........... (iv)
On solving eq (iii)) we get
mg
= m ............ W)
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Substituting the value of N in equation (iv) we
get

2

mg(sin@ + ﬂscosﬁ)

— meaX
(cosﬁ + ﬂ;sinﬁ) R
5 U5 T tand
= Vima = Rg 1 — pstand
_ /L5 T tand
= Vmax &1 - /tstand

Special cases
(i) If there is no friction then ps =

Vmax = 4 Rg tand

then-

= v Regy;
3T (ATFeT) arell ¥5F W Th FR FT Afa-
AR H5h & FTEdl fhedl T ofierdy fahety ahr

gﬂmﬁwmﬁﬁmaﬁraﬁmmm
|

s HI T & GaRT &H SR & g a1fd

C

¥ °aduT & QTG H FH H Fh B

N

3

N sin 0
Jeos ) 4—— 1

0, then-

(i) If 0= 0,

Vmax

N cos ()

u:p"fR -

Ssin

aﬁ:nﬁmﬁenﬁaﬁéwaﬁr% 3d: 39
%er:ﬁrama?»ral—eramaﬁm
EXIER

NcosO = mg + fsin
AT Fa N AR f & difdsr geal ganr
veTel fahar St &
safer,

Nsind + fcos6 =mv?/R .. (i)
3-ﬁT, f < psN

S8 TR Vmax Wtd & & AT gA IudFd
FAEoT () AR () F f = psN @ FHS B
SEE IWIFT FHRIT

' # et w7 @ foar o
ghdl ¢ |
Ncosf = mg + psNsinf .......... (iii)
2
Nsinf + z£,Ncosf = my (iv)

HHIOT  (jii) T §T P I §H 9T & -
mg

N=m ............ V)

fﬁ?ﬂw (iv) # N &7 AT IW@ed W §H 9 ©

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)
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mg(sinf + pz,cosf) MV

(cosﬁ + 1 sinﬁ) R

o = 45+ tand
Vome = Rg 1 — ptanf

/. psTtand
= Vmax — gm
faow feufaar
(i) AR 1§ =for @ & A ps = 0 grem |
5. Vmax = ¢/ Rg tand
(i) afg o= 0" & ar-

Motion of a Cyclist on a curved Path:-

When a cyclist takes a turn at the road, he
inclines himself from the vertical, slows down
his speed and moves on a circular path of
larger radius. The angle by which a cyclist
bends while negotiating a curved path path is
given by -

Since there is no acceleration along the verti-
cal direction, the net force along this direction
must be zero.Hence,

NcosO -mg=0=>NCcoSH= MQg....ccccrrerrrrrrrrrenes ()]

Component of N in horizontal direction pro-
vides centripetal force so,

NSind =mv?r ... (ii)
Dividing eq (ii) by eq(i) we get-
tan6 = v¥rg
=  O=tan!(v¥/rg)
YATEER 99 X T AIsfhe dres HT afa:-

mwmwmwm% ar a8
e, HI FEAR F i g, 3O Aty el
&ar ¢ 3k 92 B & MATeR 9T W TodT ¥
ag @IvT 5o @sfhd g gAdeR 99
W%ﬂumﬁwﬁmwﬁawﬂm
HehdT

df FealeR fGer & A F$ cRor G §
%ﬁv%ﬁ%nﬁ%@aﬁ%ﬂmﬂ'@tl

3d:,
Ncosd -mg=0=>Ncos0= Mg......ccccmrrreerrrrrne )

gifast fGem & N &1 gea HAAhgeh I UereT
T &, AT,
NSind =mv?r ... (i)
HATRIOT (i) F FHOT (i) & g e )
& 9Ted e &-
tand = v¥rg
= 0=tan!(v¥/rg)

MULTIPLE CHOICE QUESTIONS:

a'gﬁa»—«ch'zr TRT:

{61}

Newton's first law of motion is also known

a. Gravity

b. Vertical motion

c. The law of inertia

d. The law of conservation of momentum

d. HII & EIETUT FH IH

If a person sitting in an open car moving
with constant velocity throws a ball vertically
up in the air, then where will the ball fall ?
a. Outside the car

b. In the car ahead of the person

c. In the car to the side of the person

d. Exactly in the hand which threw it up
I A A Toch g Gell F A do1 v AR
T g F Feale T ¥ IR gar  FFar ¥ ar
g gt e 2

a. PR & T

b. &R & cafda & mT

c. &R H Ifadd & d9Tl H

FHEIRA. — e I6-Fg-37 Qe fnges R ¥ (2024)
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d. T8 38 3R bl o7 ool 38F gy A

When a bus turns suddenly,
passengers thrown outwards?
a. Inertia of motion

b. Acceleration of motion

c. Speed of motion

d. Both (b) and (c)

S FI$ I IHAAF F3 g, A I AR A AR
FT Bed I & ?

a. Ifd &1 Sar & HROT

b. 3fd & TaOT & HROT

c. Jfd & I F HROT

d. (b) 3R (c) a=r

It is common to give a sudden jerk to a wet
cloth to remove water from it. In doing so,
we take advantage of which rule ?

a. Newton's first law of motion

b. Newton's second law of motion

c. Newton's third law of motion

d. None of these

M 93 & g Ao F Qv 3@ 3mEs
SCHT ST A a9 ¢l 0T F& gq pw @[gs
HT BIIST 3610 § ?

wgeel & I H ggerr s

=gea dr aifd & @ fFus

wgeaT T I 1 A e

ST & FE A

When the train suddenly starts moving, the
passengers fall backward. It is due to -

a. Inertia of motion b. Inertia of rest

C. Inertia of direction d. None of these
9 & IS oA oIl § ar I iy A AR
iR 1 & A @ 1 FRor § -

a. JIfd T SIEar b. TR & ST

c. fgem & Fr=ar d. s § FIS AET

Abdul was sitting on the back of a horse.
The horse suddenly started running, Abdul -

a. Fell in forward direction

b Fell in backward direction

c. Remained in the sitting position
d None of these

a2 i fio W do1 1| AT AR TAAT

why are

a6 oo

qE AT & ar -

a. mﬁﬁﬁm

b. & $r fer § TR IReT

c. doot &I GHT Ufd & gar W|am
d. 398 ¥ FIg G

10.

11.

12.

What is that physical quantity called which
is equal to the change in momentum of a

body?

a. Force b. Acceleration
c. Impulse d. Reaction

g sifas ufr s P Rz F waor & aRada
F e @Y & FAT FgAar 82

a. dof b. Talor

c. 3Mad d. wfafsear
Which one of the following is not force?
a. Impulse b. Tension

c. Thrust d. Weight
frfaf@a & ¥ Fia a1 s 78 872

a. 3maer b. d«dma

c. ¥&c d #R

Newton's second law of motion is -

a. F= dp/dt b. F=mv

c. F=mv? d F =m¥%
e @ aifa &1 qEw fww -

a. F= dp/dt b. F=mv

c. F=mv? d F =m¥%

The relation F= ma is not valid if -
a. Force depends on time

b. Mass depends on time
c. Acceleration depends on time
d. Momentum depends on time

:
%
4
:
1

A constant retarding force of 50 N is applied
to a body of mass 10 kg moving initially with
a speed of 10 m/s. The body comes to rest

a. 2s b. 4s
c. 6s d 8s
YRS K 10 m/s ¥ a1fy FT @ 10 kg FAAT F
wF s W 50 N &1 Hge aa omar S gl

SR ?
a. 2s b. 4s
c. 6s d 8s

A body of mass 5 kg starts from the origin
with an initial velocityg\= (30i +40 ;) mi/s.
If a constant force (-6 i -5 j ) N acts on the
body, the time in which the y-component of

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)
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the velocity becomes zero is - a. 1.8 Ns b. 2.8 Ns
a. 5s b. 20 s c. 3.6 Ns d. 4.2 Ns
c. 40s d. 80s 16. Three forces start acting simultaneously on
5 fral e _ged AT #T U Rz yRfdE qor U= a particle moving with velocity V. These
(307 +40 ] ) mis & ¥g g @ fa e wTar forces are represented in magnitude and
¢l 9% TF I & (-6 -5 ) N Rz W & direction by the three sides of a triangle
A ¢, A ra §AT A AW F y-HEF LA @ ABC (as shown in figure ). The particle will
SR ? now move with velocity -
a. 5s b. 20 s C
c. 40 s d 80s
13. A body of mass 0.4 kg starting at origin at
t=0 with a speed of 10 m/s in the positive ¥
x-axis direction is subjected to a constant
force F=8 N towards negative x-axis. The
position of the body after 25 s is - A -+ B
a. -6000 m b. -8000 m
c. +4000 m d.  +7000 m a. v remaining unchanged
0.4 fFeaITH gegATT FT TF s, sﬁmﬁgw b. Less than v
t=0 & YT I UATlcHS x-3raT e A 10 mis c. Greater than v
ﬁ arfer aw Tﬁ;z‘; ﬁaﬂiq;ﬁw%m%a:’r Fzg d. in the direction of the largest force BC
aai,—ga;mﬁ‘gﬁ%’ﬁuam? V AT @ afAe v 0 W A 9o ww A
a. -6000 m b. -8000 m FI FIET IRHA A &l 3? ol F ﬁ's:ﬁf ABC
# dieT o3t qanr aREor s R # gt
c. +4000 m d. +7000 m e (ﬁzm & By & R I 1 FT 39
14. A ball of mass m strikes a rigid wall with o aor ¥ afd 9w ag o -
velocity U and rebounds with the same c
speed. The impulse imparted to the ball by
the wall is -
a. 2mu b. mu
c. zero 2mu A B
m EIAT Y TF A U AT ¥ TF FOK AR
¥ T ¥ 3R S afy @ gee o ¥ AR a. v HEA g
garT g F AT AT I Fhw - b. v & HHA gHm
a. 2mu b. mu c. Vv ¥ ST gem
c A=y d  -omu d. | 3 el &1 fgur BC v feur & gram
15. A ba:sman hits back a ball of mass 0.15 17. Two forces are such that the sum of their
. . ) . magnitudes is 18 N and their resultant
kg straight in the direction of the bowler is perpendicular to the smaller force and
without changing its initial speed of 12 m/s. magnitude of resultant is 12N. Then the
If the ball moves linearly, then the impulse magnitudes of the forces are -
imparted to the ball is- a. 12N,6N b. 13 N,5N
c. 36 Ns d. 42 Ns ar o ¥ § e aReor @ aer 18 N § 3l
] 3% IRUMA B ad & dadd & 3 gRomsh
T deadlsl 0.15 kg SegAT @ TH g F &1 gR&ATT 12N § aY ot & gR#Emr § -
WRAF afd 12 m/s F sgd e @Y g a. 12N, 6N b. 13N, 5N
#r fgam # $Far g1 A g I¥EF w7 F Fadr c. 10N, 8N d. 16N, 2 N
¢, o g @1 foam arar Jmaer g - 18. Which of the following is known as the law
Per-11 (FifTdn =3 FMEIRA. — 7o IF-Hg-3 [as fged Favor ¥F (2024)
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19.

20.

FHefT-11 (HIhn

of inertia ?

a. Newton's first law of motion

b. Newton's second law of motion

C. Newton's third law of motion

d. Law of conservation of mass
FRRT I T F AT F A
ST ST 872

wgeel & AT H ggerr fagH

=gea &1 I 1 g@Rr fAge

wges dr aifd &1 dre’r fAge

d. GcTAT & EIETOT H fHAgH

A mass M is suspended by a rope from a
rigid support at P as shown in the figure.
Another rope is tied at the end Q, and it is
pulled horizontally with a force F. If the rope

PQ makes angle 0 with the vertical then the
tension in the string PQ is-

o T o

Fsind b
Fcoso d

F/sino
F/cos6

ST &, 3R
3 9o F % 31y aifasr &0 @ @ier smar 81 afx
Tt PQ FeaTeR & |1y 0 0T qardt § ar e
PQ # @« q g -

F/sin6
F/cos6

a. Fsind b.
C. Fcoso d.

A man of mass m stands on a crate of
mass M. He pulls a light rope passing over
a smooth light pulley. The other end of the
rope is attached to the crate. For the system
to be in equilibrium, the force exerted by the
man on the rope will be-

21,

22.

a. (M+ m)g b. (M + m)g/2

Mg d mg
FSUATT m HT TH HEH geqATT M & TF et
9T @3T ¢l 9% TF godl & A @iwar § ar
N RFd go WA F IR A R § 3R
T fORT S @ ST g3 o1 oIl &
wqere # g & faw, Wl 9X sriget @R weman
AT S gHII-
a. (M + m)g b. (M + m)g/2
c. Mg d mg

A body of mass 6 kg is hung on a spring
balance mounted vertically in a lift.If the Ilift
moves down with a constant velocity of 2 m/s,
the reading on the spring balance will be -

a. 3 Kkg b. 6 kg

c. Zero d. 12 kg

6 P geaAT &1 ' RE d v #
sead o e US| W e g3 g1 Afg fare
2 HeyAHs F R 37 & T @A A &, ar
foyer dow 9T T DfEFer geh 2

a. 3 Kkg b. 6 kg

c. A d. 12 kg

A ball of mass 150 gm moving with an
acceleration 20 m/s? is hit by a force, which
acts on it for 0.1 sec. The impulsive force is -

a. 0.5 N-s b. 0.1 N-s
c. 0.3 N-s d. 1.2 N-s
150 ATH geTATT $T TF 3¢ 20 m/s? F ca 0T &

afa #T W ¥ O v 9 GaRT ART AT §, S
38 W 0.1 58 & T FF Far § ar 3maan

g FIT g9 ?
a. 0.5 N-s b. 0.1 N-s
c. 0.3 N-s d. 1.2 N-s

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)
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23. Recoil speed of a gun is- momentum will be-
a. Directly proportional to the mass of the a. mi/mz b. ma/mjy
gun c. mi/my d. vm2/my
b. Inversely proportional to the mass of 2 gAY Y ARAST FoAT my 3 m, W F
gun 3 A/F FIT FT IqUTT From-
c. Independent of mass of gun a. mi/me b. ma/mjy
None of these c. +4mi/ma d. vm2/my
Th ﬁ?" #r yfaga aify grar % 27. Change in momentum is given by-
a. dg& F AT & {-IHIo:I)qIIdGh a. Force x Mass
b W & GeIAT & °°‘l§am ol b. Force x Time
c. dq& & acd Al SIREOE] c. Force x Velocity
d. g & PI$ & d. Force x Displacement
24. The force-time (F - t) curve of a particle Ao & qRade @eT <arT ST SeT &
executing linear motion is as shown in N
the figure. The momentum acquired by a. el x gc bRAP *
the particle in time interval from zero to 8 c. & x aI d. ¥ x fawurds
second will be- 28. A man weighs 80kg. He stands on a weighing
. scale in a lift which is moving upwards with
= 0/\ . a uniform acceleration of 5m/s%. What would
‘;T o A be the reading on the scale?
& g Take g =10 m/s?
Lg_z Time (s) (Take g = m/s?)
a. 40 Kg b. 80 Kg
c. 120 Kg d. 0 Kg
a. 2Ns p- 4 Ns TF et F1 g 80 frel ¥ @F wH v
c. 6Ns d ONs # goeT FO 1 AT W E?,T%sr‘rSm/sza?
Waw afy PreafRa #3 arer F7 F1 q0-G97 THAAT @07 F WY FW A AT T¢ W 2
(F - t) o R & fr@man 7 31 59 & 8 das ot A AT #AMeT @ QT F7r gl
F gAY AU H FHUT gGRT YIed HIT FHI- (g =10 m/s?)
s a. 40 Kg b. 80 Kg
gT Qm&‘* c. 120 Kg d. 0Kg
% \ = 29. A body of mass 6 kg is hung on a spring
=, i Time (s) balance mounted vertically in a lift. If the lift
descends with an acceleration equal to the
acceleration due to gravity ‘g’, the reading
a. 2 Ns b. 4 Ns on the spring balance will be -
c. 6 Ns d. O Ns a. 6 kg b. 12 kg
25. We can derive Newton's c. 3kg d. 0 Kg
a. second and third laws from the first law. s FARH gUAT FT F U v Qv &
b. first and second laws from the third law. dead o9 ?:FT GRS RS- %HT g1 afy ﬁfq;
c. third and first laws from the second law. TECATHYTT & HROT cROT 'g! & WA @
) ey B 3avd 3, A i d9w W wn dfF
d. all the three laws are independent of gt 2
each other.
) a. 6 kg b. 12 kg
9 Sgedfed FT FHA § e F c. 3 kg d. 0 Kg
o Y £ N w M = il 30. A body of mass 6 kg is hung on a spring
b. # g 3R S Il balance mounted vertically in a lift.If the lift
c. W fgd ¥ I\ 3R gger fge i moves up with an acceleration equal to the
d. el 5EE T gy @ FadA gl acceleration due to gravity, the reading on
26. The kinetic energy of two masses m; and the spring balance will be-
m. are equal. The ratio of their linear a. 6 kg b. 12 kg
efT-11 (TN o5 FMEIRA. — N IF-7g-30R [as f:yed RAaRor ¥ (2024)
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a. 6 kg b. 12 kg
c. 3 kg d. 0 kg
31. A cricket ball of mass 150 gm is moving
with a velocity of 12 m/s and is hit by a
bat so that the ball is turned back with a
velocity of 20 m/s. The force acts for 0.01s
on the ball. The average force exerted by
the bat on the ball is -
a. 480 N b. 600 N
c. 500 N d. 400 N
150 IATH gegATT A Th fhde 3g 12 m/s & T
¥ gd W F AR 3W W aed § TR fHAT Smar
¢ o 9T 20 m/s & T & aw dledr B
g 9T g 0.01s dF HT AT §| 3§ W Toor
TART ST a7 3 a F4T g ?
a. 480 N b. 600 N
c. 500 N d. 400 N
32. An elevator weighing 1000 kg is pulled
upward by a cable with an acceleration of
5m/s? . Taking g =10 m/s?, then the tension
in the cable is -
a. 6000 N b. 9000 N
c. 60000 N d. 15000 N
1000 FeamdT aoell TH fave H 5mis? F
TROT & PIY TH dX gaRT W HT AR @i
Jrar 8] I g =10m/s? & @ dR & daET F4T
g 9
a. 6000 N b. 9000 N
c. 60000 N d. 15000 N
33. A force of 50 N is acted on a body of
mass 1 Kg which acts for an interval of 3
seconds, then impulse is-
a. 1500 Ns b. 50 Ns
c. 150 Ns d. None of these
1 FFaIeT gegdTe T T avg W 50 N &1 9
TR AT &S 3 AT F AW F A F
AT § Y mder Far g ?
a. 1500 Ns b. 50 Ns
c. 150 Ns d. X A HIS G0
34. In uniform circular motion-
a. Velocity changes
b. Acceleration changes
c. Speed changes
d. Both (a) and (b)
FefT-11 (oftfadhn

35.

36.

37.

THEA g aifa #-
a. I JeAdT § b. XU Scoldl &
c. AT Tl A g d. (a) 3R (b) gt

A wagon weighing 1000 kg is moving with a
velocity 50 km/h on smooth horizontal rails.
A mass of 250 kg is dropped into it. The
velocity with which it moves now is -

a. 12.5 km/hour b. 20 km/hour
C. 40 km/hour d. 50 km/hour

1000 fFaRIMA ToIT FT Th FT [T afasr
qefEl ¥ 50 fFHVEer & Jor ¥ O @1 &1 SHA
250 fFaIT &1 T gegATT R 14T §1 39 I8
P o I T ?

a. 12.5 km/hour b. 20 km/hour

(o 40 km/hour d. 50 km/hour

Which of the following statements is not true

regarding Newton's third law of motion?

a. To every action there is always an
equal and opposite reaction.

b. Action and reaction act on the same
body.

c. There is no cause-effect relation
between action and reaction.

d. Action and reaction forces are
simultaneous forces.

e & afa & i g & w9y F ffaf@a

* ¥ BT T FUT T A 7

a. Y& far fr gaem e @A 3R A
gfafsar gidr g1

b. frar 3k ufafrar te & R W &
FIAT gl

c. forar 3k ufafsar & &g FS FRU-gsE
TS Gl gl

d. frar 3k wfafskar s v a1y g9 g1

Which of the following has the maximum
momentum ?

a. A 100 kg vehicle moving at 0.02 m/s

b. A 4 g weight moving at 100 m/s

c. A 200 g weight moving with kinetic
energy 10° J

d. A 20 g weight after falling 1 kilometre

eafaf@a & @ fFaer @3 gaiftw & 2

a. 100 THolEIe T Teh ageT air 0.02 FHex/
Ths 1 afad & T T g

b. TH 4 I &1 Nz S 100 Hey/AHhs T
Tl TET

c. 200 ImH &1 [Nz S 10-6J 1fdsr FaT &
[T §¢ W ¢ |

d. 1 fFadi frzas & fRa & a¢ 20
JqH & Uz A |

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)
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38. Which frictional force is lowest - a. Polishing the surface
a. Sliding friction b. Rolling friction b. Lubrication
c. Static friction d. Both (a) and (b) c. Both (a) and (b)
FlT °T g 9 IR FH E - d. None of these
a. §df gyor b. wefasw Ty o¥or F7 FA H [AffeT AT F=ar 2
c. ¥fas ayor d. (a) 3R (b) g a. UAg & THASET b, Foigd
39. When train suddenly stops, the passengers c. (a) 3R (b) A d. FAH F F A
fall forward it is due to - 44. Lubrication is used to -
a. Inertia of motion a. Increase the friction
b. Inertia of direction b. Decrease the friction
c. Gravitational pull by earth c. Both (a) and (b)
d. None of these d. None of these
ST T HATAF THAT § ar I I Ay 3% A gl &1 39ANT AT AT | -
I & SHHT FIAT HROT § - a. oYU §oi & fow
a. fad & STsar b. =¥UT FH o F fT
b. f&am Fr sEar c. (a) 3R (b) a=r
C. YAl @RI F&cdrhyor ura d. SIH @ IS A
d. 3 ¥ #S AL 45. If a force acting on a body increases its
40. A large force is acting on a body for a short velocity, then the force is known as -
time. The impulse imparted is equal to the a.  Accelerating force b. Retarding force
change in - c. Force of fricion d. None of these
a. Acceleration b. Momentum e et A3 W &9 areT oo 39S AT HT 9T
c. Energy d. Velocity &ar 8, @ S T FET AT ¥ -
F 931 99 92 AT F fav A Rz w a. w@Rd I b. #HEH &l .
FT T@ & A SO AT AT RrES agend & c. =¥ ¥ d. S ¥ FS AT
T e ? ( 46. A cork of mass 10 g is floating on water.
a. cdlu b. @& The net force acting on the cork is -
c. Fof d. aT a. 10N b. 10°N
41. Friction force is - c. 10N d ON
a. Contact force 10 TTH FEIATT FT T Hid Y= I AT @ &l
b.  Non-contact force Fh G FF FIA 1T YE 9 © -
c. Muscular force a. 10N b.  10°N
d.  None of these c. 10°N d ON
aer g ¥ - 47. A force of 10 N acts on a body of mass
a. TIS o b. IR-T9F & 1 kg, then the acceleration produced in a
. . . body -
c. HIHIMT Fof d. g A FS AT a. 10m/s b. 10m/s?
42. Rolling friction is - c.  1m/s? d  1m/s
a. Less than sliding friction .
b. More th I‘d‘gf‘t' 1 ferama gegaATe arel s 9 10 N &7 9o F1
- Viore fhan sliding friction FXaT ¥, a Rz #F w1 @wor sede g ?
c. Equal to sliding friction a. 10m/s b.  10m/s?
d. None of these c.  1m/s? d. 1m/s
def® ador gt ¥ - 48. The component of the contact force parallel
a. WU aYUT A FHA b qqtﬁ.miw i) 3“% to the surface in contact is known as -
c. Tuf g¥or & SR d.  SAH & IS QT a. Limiting fricton  b. Normal force
43. What are various methods of reducing c. Friction d. None of these
friction?
efT-11 (TN 58 FMEIRA. — N IF-7g-30R [as f:yed RAaRor ¥ (2024)
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HIF Ade & AT 96 g & °Sh H F47 a. Erg b. Newton
HET ST § ? c. Dyne d. Joule
a. Q{' Hled aéUI b. 3 m(_ﬂ:a .
. g A — CGS 9urTell & oo Y 31S ¥ -
S S a. 30 b. g
49. A block of mass m is placed on a smooth c. s d. I
inclined plane of inclination 6 with the >
horizontal. The force exerted by the inclined 94- A force of 10 Newton acts on a body of
plane on a block has a magnitude - mass 20 kg for 10 seconds. Change in its
a. mg b. mgcosh momentum is -
c. mgsing d. mgtane a. 5 kg m/s b. 100 kg m/s
o c. 200 kg m/s d. 1000 kg m/s
m GSTATA T UH sclldh [Adhel FHE ald ad .
a0 X 7@ A ¥ S e & W 0 Por garar 10 #ea F7 ¥ 20 e gead & o fis
¥ | sdfd W a0 a0 EERT T AT q F W 10 ¥93 F AT & FYar § af gud Imdar
a. mg b. mgcosd a. 5 kg m/s b. 100 kg m/s
c.  mgsind d. mgtano c. 200 kg m/s d. 1000 kg m/s
50. At high speed friction - 55. What is the formula used for Newton's
a. Increases b.  Decreases seconlsl law of mftlon ? I
c. Become zero d. Become infinite ‘; Fomentum - mazs X IVO l:.me
. orce = mass x Acceleration
Zﬁra’? i 3 ) b, He 3 C Velocity = acceleration x time
c. aﬁ:r o 5 d' h & 5 d Speed = distance / time
-° ' e & A F gy e & v wged a7 F74
51. Momentum Conservation in a collision %9“ > s
between particles can be understood from - a. T = ZeTAET x A
a. Conservation of energy b. T = FEH x TR
. - C
b. Newton's first law only o 3T = « ¢
c. Newton's second law only d = = q:{’r/
d. Both Newton's second and third law
. .. . 56. Dimension of linear momentum is -
;wr‘r & a"l;r_rmla' gm "&ToT A R e a. [MLT? b. [MLT]
i A N . MLTY d. ML
b. Fad #gge & Tgel AaH Y@w W &1 AT w7 7 -
c. A TYCA B T AT a. [MLT?] b. [MLT7]
d. gco & gl AR AR w4 c. [ML*T?] d. [MLT]
52.  When an external force is not applied to the 97- A stone of mass 1 kg is lying on the floor
system, its total momentum - of a train which is accelerating with 1 m/s2.
a.  Becomes zero The net force acting on the stone is
b. Remains constant a: g E Z 1ONN
c. Increases gradually ¢ ' ;
d. Decreases graduall 1 frell geaale 1 UF G UF ¢ F B W
9 y ) 93T § Y 1 m/s? & calor @ a1fy T W &1 T2
I JuTelt W HE aEd T AL AATAT 1T 8, W FA a1 For IROTHA o FAT {2
df 3HF FA HIT - a. ON b. 1N
Z' A E”F”%; c. 5N d. 10 N
. 3T TEdr
c. eyely sear & 58. Impulse is the product of -
' ‘ a. Force and time
. - hH SITdl
d. MR g € b. Momentum and time
53. In CGS system, unit of force is -
Per-11 (FifTdn 8 FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)
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c. Force and acceleration
d. Momentum and force

M FFEHT USRS BT 87

WER 39T I¢ FHaT § ? (g=10 m/s?)
a. 10 m/s? b. 25 m/s?
c. 2.5 m/s? d. 5 m/s?

a. 9o IR gAY b. @A IR FEA 63. A motorcycle is travelling on a curved track
c. & 3R cawor d. TS 3R T of radius 500 m if the coefficient of friction
between road and tire is 0.5. The speed
59. A force of friction depends upon - avoiding skidding will be -
a. Nature of surface of contact a. 50 mis b 75 m/s
b. Material of object in contact ' 25 mf d. 35 m/
c. Both (a) and (b) C. mis | mis
d. None of the above Th m 500 Fﬁ?{' ﬁw & HHATICR 237
T AT FY @ AR wsw i e & v wdor
aﬁwar»ri?laka:ﬁqal% w #1 IonF 0.5 § @ FHfEw & sw A afy =
a. 7F|C|$ Hdg qq;ia 317& ?
b. “( q)* a’*‘_zf)a?fa;'mj R a. 50 mis b. 75 mis
c. (a W
c. 25 mis d. 35 m/s
d. 3WeEd # A i
ﬁé?—l‘é‘r . f 64. When a person jumps out of a boat, he
60. A constant retarding force of 50N is applied push the boat in the -
to a body of mass 10 kg moving initially with a. Forwardedhetloh
the speed of 10m/s. The body comes to rest ’ .,
after - b. Backward direction
a. 8 second b. 6 second c. Downward direction
c. 4 second d. 2 second d. Upward direction
10m/s & 7Y X ¥ 10 kg FHH & vw Rz S9 I AT A9 § Fadl § o € A9 B
T 50N &1 & HeH qo ooem & ar g fhae UFHT AR - .
AT & 91 [{Qe f RufY & 3m 59w 2 a. 3Mer & feer & b. 9 &r feer &7
a. 8 Ths b. 6 Jhs c. A HA R &H  d. FWR & far 7
c. 4 b3 d. 2 @ks 65. Whenever two bodies collide with each
61. A body of weight w, is suspended from the other, they exert -
ceiling of a room through a chain of weight a. Equal & opposite force
w.. The ceiling pulls the chain by a force - b. Unequal & opposite force
a. W b w: c. Equal force but same direction
C. Witw. d. (W, +ws) / 2 d. Al of these
W, HR & TH T&], W, AR & TF SeiR & 59 st ) T THFcEY ¥ e § Y ¥ -
HETH A T FAY H Od § dCHAT T4 ¥ @ W & - ™ ™
od fFe a9 qEr SieiR F e 2 a. @A 3R AT g
A b. W, b. @A IR RAeda g
C. WitW, d. (w, +twp) / 2 c. AT S TF a. fearm #F
62. A monkey of mass 20 kg is holding a d. 39d=qd g
vertical rope. The rope will not break when 2 .
a mass of 25 kg is suspended from it but 66. A constant force .actlng on a body of mass
will break if the mass exceeds 25 kg. What of 5 kg changes its speed from 5 m/s to 10
is the maximum acceleration with which the m/s in 10 s without changing the direction of
monkey can climb up along the rope (Take motion. The force acting on the body is -
g=10 m/s?) - a. 15N b. 2N
a. 10 m/s? b. 25 m/s? c. 25N d SN
c. 2.5 ms? d. 5 m/s? 5 Rrelaner gegae & v Ris W e aren v
20 fFARIHA GETATT FT T 967 U Feares AT I I Afd Hr 2w F sga e 10 das &
WW%IWWWZSWWW ﬁiﬁ'iﬁaﬂ'Sm/s@'10m/s?ﬁ7ma?ﬂ%l
FEHTAT ST A 9§ AT e, Ak AR gewA 3 W FF FA aren 7 ¢ -
25mm#mg’raﬂagawmag a. 15N b. 2N
HRFAA T FAT N A WA deT T F
Per-11 (FifTdn =3 FMEIRA. — 7o IF-Hg-3 [as fged Favor ¥F (2024)
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c. 25N d 5N c. 2mg d. 2muft
67. If external force on a body is zero, its - m ESTATT & TH HUT #r afT y= ut + % gt?
a. Displacement is zero gﬁm & STt § At FT W FIA arl q
b. Velocity is zero a. mg b, muit
c. Acceleration is zero c. 2mg d. 2muft
d. None of these 72. S.| unit of impulse is -
Ife Fdt AT 9T 9T O LA g, ar 39T - a. Newton b. Newton x metre
a. fTamas U gram c. Newton/second d. Newton x second
b. dar == g AT Y S.| FFE T -
C. ROl Y=g Bram a. g b. &g x HIX
d. sﬂﬁ -\q- Qﬁé\- F"ﬁ C. raEH/@ﬁTs' d. o—ZIEH X m
68. A force of 98 Newton is required to drag a /3- A body under the action of a force
body of mass 100 kg on ice. The coefficient F=6 -8 ] N acquires an acceleration
of friction will be - of 5 m/s2. The mass of the body is -
a. 0098 b. 0.89 a. 2kg b. 5 kg
c. 0.49 d. 0.1 c. 4kg d. 6 kg
100 RFelaITeT FeaaTel ) o F a6 W G s F=6i -8 N #I fram & aga vs Rz
a;mgsma:maﬁmmam%m 5 m/s? T caloT 9Icd HIaT g1 Rz
TYOT T A0 FAT B ? GSIHATT § -
a. 0.98 b. 0.89 a. 2Kkg b. 5 kg
c. 049 d. 0.1 c. 4 Kkg d. 6 kg
69. What is the maximum speed with which a 74. The static friction -
vehicle can safely negotiate a curved smooth a. Remain the same with increase in the
road banked at an angle 06 ? applied force
a. V=rg tano b. V=(rg tan6)? b. Decreases with increase in the applied force
c. V=(rg tane)* d. None of these c. Increases with the increase in the applied
force
g ftean Ay FA1 § SaE W v awe o d. Increases with decrease in the applied force
HI0T YT §elt aTer arell (banked) THTEER el
T W AT & & I Fhell 87 wifow wdor -
a. V=rg tan6 b. V=(rg tane)? a. 9gFd 9 H g & HIY FAWT G ¢
c. V=(rg tan@)* d. TH & FIS 7L b. wgFd Fel ﬁ aﬁ‘r % HrY T gl
) ) c. YUgFd §of H g & AT &l g
70. A bullet of mass 40 g moving with a speed q 2 °ﬁ = & 9% Al &
of 90 m/s enters a heavy wooden block and . IYFd Sl ST " g |
is stopped after a distance of 60 cm. The 75. All the surfaces shown in the figure are
average resistive force exerted by the block rough. The direction of friction on B due to
on the bullet is - A s -
a. 180 N b. 220 N
c. 270N d 320 N P
40 IH FeUAT Y TH AN 90 m/s N AF A4 | B |—
Toldl &€ TF A dFhs & selld A TAA AT &
A 60 cm A F g F a@ T o ¥ AN
an 180 N Wb 220 N - a. Zero b. To the left
e 270 N d 320 N ;_’r ;pwards o d. Dowu;\ward;7
Rars gde e &1 A F FROT
71. The motion of a particle of mass m is given B 9T T¥ur a‘;ré e T E’F’ﬁ 2 !
by y= ut + % gt2. The force acting on the
particle is -
a. mg b. mu/t
FefT-11 (oftfadhn o) FMEIRA. - e dF-we-3m [FaF fnged Bawor 87 (2024)
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c. Coefficient of static friction
d. Normal reaction

gYUT FIoT T TOHSAT FEACHAS T F ST
gt &-

a. dIfdst a¥oT &N IOTH
a. W b. g 3R b. AT T¥or
c. FIW & IR d. &= & 3R c. €¥fds avor & quns
76. What is the linear momentum of the gun d. 3o
and bullet before firing - 81. If F is the limiting friction and N is the
a. Large b.  Small normal reaction then angle of friction 0 is
c. Zero d. Maximum given by-
wrRET & ggdt dg@ AR Al F1 @ FIT A a. tanb=N/F b. tan6=F/N
g ? c. sine=N/ F d. sino=F/N
a. g b. BT I F diweq ador ¥ 3k N sfes & at
c. T d. 3fsan YT FHIoT 0 FAFT GERT gGRATAT ST § -
77. When a body is moving on a surface, the a. tano=N/F b.  tan6=F/N
force of friction is called - c. sinb=N/ F d. sind=F/N
a. S_tat_"_: fI’ICt.IOI‘.l b. Kme.tlc fI’I.CtI-OI'l 82. Let F be the applied force on the body and
c. Limiting friction  d. Rolling friction Fs be the limiting friction. If due to applied
9 FE 9Fq P Tdg W AT FT W & a force the body remains at rest then -
]
qYUT g HEATdT & - a. F<Fs b. F>Fs
a. Tdfas ayor b. aifasr avor c. Fx>Fs d. None of these
c. WA Eor d. e aor AT Y F 9€q WX 9T 9T aof § AR Fs
78. Which one of the following is not used to e wior § | AR T W IRNAT T &
reduce friction - FROT &g YT a1 ¢ ar -
a. Oil b. Ball bearings a. F<Fs b. F>Fs
c. Sand d. Graphite c. F>Fs d. 8 ¥ FIg A6
Arafaf@a & @ fFusr 399 a¥or Fr FA  83. Let F be the applied force on the body and
F & v 748 fvar sar @ Fs be the limiting friction. If due to applied
a. oo b. dfer SIRET force the body just starts moving then -
c. T d. AwEe a. F=<Fs b. F=Fs
79. Coefficient of kinetic friction is- c. F<Fs d. None of these
a. Always equal to coefficient of static AAT # F ¢ W AT AT a9 ¢ AR Fs
friction AT w¥or § @R TF] W IfRa 9 &
b. Less than coefficient of static friction PIOT a¥q & Rt SREST e & -
c. More than coefficient of static friction a. FsFs b. F=Fs
' c. F<Fs d. S8 ¥ FIS A0
d. None of these
. 84. A horizontal force of 10 N is necessary to
aTferst 4T IoTTh g %', just hold a block stationary against a wall.
a. #oa ¥fds T¥or & CIMIED & SR The coefficient of friction between the block
b. ®faew a¥or & ok & HA and the wall is 0.2. The weight of the block
c. Ffaw w¥or & une § HfAw IS -
d. S8 ¥ FS A8 N
80. The tangent of the angle of friction is
numerically equal to-
a. Coefficient of kinetic friction a. 2N b. 20N
b. Limiting friction c. 50N d. 100 N
Per-11 (FifTdn SZB' FMEIRA. — 7o IF-Hg-3 [as fged Favor ¥F (2024)




fFY sdlid #r AR & FHA ‘%ﬁiﬂ' @A F $ a. Normal reaction
10 N =1 é":'a T HEITF ¢l I s b. Kinetic friction
AR & a"ﬁr TYOT FT AOMF 0.2 g Y salleh HT A £ th f ¢
AR AT BN 2 c rea of the surface of contact
d. None of these
10N "o a¥or WA 8T ¥ -
a. e
a. 2N b. 20 N b, Tt e
c. HYUS T TAE FT TPl
c. 50N d. 100 N q ca P T
85. A body of mass 2 kg is kept by pressing ] ) )
to a vertical wall by a force of 100 N. The 90. In Non uniform circular motion -
coefficient of friction between wall and body a. Velocity changes
is 0.3. Then the frictional force is equal to - b. Acceleration changes
a. 6N b. 20 N c. Speed changes
c. 600 N d. 700 N d. Al of these
zﬁrma—qﬂmaﬁrwawa#mONa?w AT & -
FeatR A9R ¥ AT T@T ST R A =11; b 3
aﬁmsﬁta?-—cr dr ador FT aonE 0.3 § A & - T Sgeldl
I« a¥UT g AT @ ? c. M dgoT S 8] d. Uk |l |
a. 6N b. 20 N 91. Consider a car moving along a straight
c. 600 N d. 700 N horizontal road with a speed of 72 km/hr. If
86. N I ti d f £ fricti the coefficient of friction between the tyres
’ orma reac.lon gadlorce Qigiriction are - and the road is 0.5, the shortest distance in
a. Perpendicular to each other which the car can be stopped is (take g=
b. Parallel to each other 10m/s? ) -
c. Inclined at some angle a. 30m b. 40 m
d. None of these c. 72 m d 20 m
e AR ador T AT & - F R F 72 Refvder # afa @ @eh Ao
a. T gl & o¥ad ¥SF W I« W ¢ | I et 3R wsw & i
b. TH T ¥ WA YT FT IAOMF 0.5 § A FR A Aha ¥ faw
- wgeaA gff #1 @ft 2 (g = 10m/s? )
c. TR FIOT TR T g3 a. 30 m b. 40 m
d. 9 & HIS T c. 72 m d 20m
87. Force of friction is -
a. Non-conservative force ANSWER OF MCQ QUESTIONS
b. Conservative force I ?ﬁ
c. Both (a) and (b)
d. None of these 1c. 2d. 3a 4a 5b  6b 7c
a¥uT I &- 8a. 9a. 10b. 11a 12c. 13.a. 14.d.
a. &I ¥ b. 3H&TSRT ol 15.c. 16.a. 17.b. 18.a. 19.b. 20.b. 21.b.
c. (a) 3 (b) =T d. SoAH ¥ P AL 22.c. 23.b. 24d. 25.c. 26.c. 27.b. 28.c.
@ (b) 29.d. 30.b. 31.a. 32.d. 33.c. 34d. 35.c.
88.  Unit of coefficient of friction is- 36.b. 37.d. 38b. 39.a. 40.b. 41.a 42.a.
a. Newton b. Newton-metre 43.c. 44.b. 45.a. 46.d. 47.b. 48.c. 49.b.
c. Newton/ Metre d. No unit 50.b. 51.d. 52.b. 53.c. 54.b. 55.b. 56.b.
. 57.b. 58.a. 59.c. 60.d. 61.c. 62.c. 63.a.
TOT VI H TP &- 64.b. 65.a. 66.c. 67.c 68d 69c 70.c.
a. «qcd b. FgeA-HIX 71.a. 72.d. 73.a. 74.c. 75.c. 76.c. 77.b.
c. e /A d. HIS SHS 8T 78.c. 79.b. 80.c. 81.b. 82.a. 83.b. 84.a.
89. Limiting friction is directly proportional to - 85.b. 86.a. 87.a. 88.d. 89a. 90.d. 9lc
Hef-11 (Fifadn FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)
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VERY SHORT TYPE QUESTIONS:

qEd® W HS G907 o FE FI @ 87

Y 9Y ScallT we: Jeal: &
7. At which place on Earth, the centripetal
1.  What is the Sl unit of force? force is maximum?
Ans: The SI unit of force is the newton (N). Ans: The centripetal force is maximum at the equa-
I Y S| AEF  FAT 872 tor.
3cal: df @I S| A 7gee (N) gl mﬁ%wmmwmﬁuwmm
gl §7?
2. What is the net force acting on an object in
equilibrium? Seal: AR Fe1 HFCT Y@ T ATAHTH i &l
Ans: In equilibrium, the net force acting on an ob- 8. Is any resultant force required to move a
ject is zero. body with constant velocity?
qere & fFdll avg W O aren F a9 141 Ans: No.
grm 2 F1 Rt U3 & 3R 3o @ a1fg FF & Qo
3cc: Aol #, fohdl avd W 9T drell Fol §ol Yed fradt aRomelt g Y TaeTwar axdr 872
2| 3caT: 8T
3. What is the relationship between an object's 9. Will a person while firing a bullet from a gun
weight and its mass on Earth? experience a backward jerk? Why?
Ans: An object's weight on Earth is equal to its Ans: Yes, it is due to the law of conservation of
mass multiplied by the acceleration due to linear momentum.
ravit .
graviyy: 1 R SafFa Y dgF @ Aol Toa gHy A
At o R g & oR IR 3uF geIHe & $ AT FEH FT IHT FIT? FA?
FT HaY §? 3ca< &, 9% RS T3 F WET F FUH F HROT
3ot gl WX fohell a&g &1 #R 3HSh gedAE AR grar 2
W\S‘m & FROT Scqeel T & TUTARA & e
ER'I‘@R g B 10. A passenger sitting in a bus at rest pushes
it from within. Will it move? Why?
4.  Define the term 'momentum. Ans: No, internal forces are unable to produce
Ans: Momentum is the product of an object's mass motion in a system.
e (BT 112 et P o o i
. . ' HFHT a1 §1 F4T I§ Rom? F=4i?
HAIT FT IRATT F 3ea¥: A8, 3NaARE or FFelY Jome F AR IedeT
3ecRk: Q9T AT a¥g ¥ gogAT 3R T # IEAd g g
IUTARS BT &1 AT &9 9, 3@ AT
. . PN
(Gﬁ) cegHE (m) x 39T (v) = T 11. Why are the lubricants used in machines?
gefrar ST ¥l Ans: Lubricants are used in machines so as to
reduce friction.
5. Name the physical quantity which can be . .
found from the area under the force-time #fiAt # Tgw $T AT FH AT ST §?
graph. 3caR: YT F HH el & v AMAT H Tgh Hr
Ans: Impulse ELRIRERIRCICINS
39 #ifas U &1 O TaEe O T9-@Aw 12. Mention a factor on which the coefficient of
TG & adtd ATk ¥ GRIT AT FhaT B friction depends.
IcaT ST Ans: The coefficient of friction depends upon the
nature of the surfaces in contact.
6. A book is lying on an inclined plane. Is
some force of friction acting on the book? 39 HRH F1 Jea@ N 5@ W ador 1 qonH
Ans: Yes ey e R o 3 s
3cd<; gYUT T 0T H9h arell Eagl PEar
Th qFAH P §U Adad W Pud  §l oF@w > ¢
efT-11 (TN =3 FMEIRA. — N IF-7g-30R [as f:yed RAaRor ¥ (2024)
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13.

Ans:

R AR Far gl

Why does a swimmer
backward?

push the water
Swimmer push the water backward so as to
get forward push according to Newton’s third
law of motion.

T urElt F S Ay 3T T ederar §2

;TR Ul &1 Uiy T 3R eheldl § dlieh #gcel

éﬁ?r%éﬁ?ﬁﬂ%ﬁuﬂéﬁmmaﬁrm
tepT AT Tl

SHORT ANSWER TYPE QUESTIONS:

oY ST ye:

Ans:

2.

Is it correct to say that the banking of
curved roads reduces the wear and tear of
the tires of automobiles? If yes, explain.

Yes, if the road is not banked, then the
necessary centripetal force will be provided
by the force of friction between tires and the
road. On the other hand; when the road is
banked, a component of the normal reac-
tion provides the necessary centripetal force,
which reduces wear and tear.

FIT Ig Fgo1 T ¢ & a% 99 & Tl (banking)
B @ agal & TR Y ge-Fe FA g AT 87
Ify g1, af Tuse F

g, I deh U H o gl @, df 3aeds

IAFGEIT g8 TR 3R 56 F g ayor go
CaRT Vel fohar Sreerm| agl g l AR S ash
9y H T gl g, ar 3iffces  gfafear &1 s
U HaTSh HfAGeaT do Ueld Xl &, Sl
agel & TRRT & TT-HT FN FH FAT B

State Newton's second law of motion.

Ans:-Newton’s Second Law of Motion:- The rate of

change of linear momentum is proportional to
the applied force and change in momentum
takes place in the direction of applied force.

(mV)

where, K is a constant of proportionality and
its value is one in S.l. and C.G.S. system.

dp
i.e Focdt:F k

_ mdv
= F= dt
= F = ma

e & aifa &1 quwr e aasd
;g # A B gEd fagH- @d ddar H
qﬁaﬁa@rawmw%wﬁa‘cﬁ

FHefT-11 (HIhn

Ans:

Ans:

Ans:

¢ 3R FHaer
B & |

d
3Ad,  Fo dp

STel, k HAEAdS &1 U &S § 3R g8
AT S 3?\TCGS H TH g Bl

H 9RadeT TIeT AT g dr e F

=>F= kdt(mv)

_ mdv
> F= 74
= F =ma

Explain Newton’s first law of motion is the
law of Inertia.

According to Newton’s first law of motion, a
body can’t change its state of rest or of uni-
form motion along a straight line unless an
external force acts on it. It means that the
natural tendency of the material body is to
continue in the state of rest or that of uniform
motion which is termed as inertia. Thus New-
ton’s first law is the law of inertia.

e F AT FT Ggell AIH Fscd 1 9w
¥ A |

: 7gee & Afd & 9UA fA¥HE & IR, Th g

IO R 7 AR A U @ Y & wE
AT A A g9 dF A1 deeidl e I& & 38
W RS RN g F T F| oHH Aded § F
Hifeh a1 urpfde ggfea fawe & fFafa
a7 T T @l @1 H U @A Afad H Sy
T § TR 7T et ST &1 $HAT w3
ggell e S5ar &1 @a# gl

When a man jumps out of a boat, then it is
pushed away. Why?

This is due to Newton’s third law of motion.
When the man jumps out of the boat, he ap-
plies a force on it in the backward direction,
and in turn, the reaction of the boat on the
man pushes him out of the boat.

99 FE HEH AT @ FaaT §, A 3§ NS uFA
&ar &1 F4i?

: Ig #gcel & M & AR @FH & HROT g &

SIS e A1d F Fed &, dr g8 NS i fear 7
38 W T g0 9T g, 3R seor &, 3 W}
A1a Fr giaferar 38 A9 § 98T Y adr gl

A bullet of mass 0.08 kg moving with a
speed of 100 m/s enters a heavy wooden
block and is stopped after a distance of
10 cm. What is the average resistive force
exerted by the block on the bullet?

Given m= 0.08 kg

FMEIRA. — T IF-Hg-30 [Fas fgled RAavor g (2024)




u= 100 m/s
v=0
s=10 cm=0.01m

Put u= 1000 m/s, v=0 and s =
equation v?=u? + 2as

We get a=-u?2s= -500000 m/s?
second law of

0.01m in

The retarding force by the
motion is-

F= 0.08 kg x 500000 m/s? = 40,000 N

0.08 fFANIITH gegATT arell TF et 100 Hiew/
Hehs & AT { Tercll g5 TH R AR & el
# vy FA ¢ IR 10 aA Hr gf TT FEF &=
STt 81 gAC W sdld @RI ST A e
gfaRIts oo F4T g ?
fer a=r § m = 0.08 kg

u =100 m/s

v=20

s = 10 = = 0.01 HrxX

FHEIOT v2=u2 + 2as # u = 1000 m/s, v = 0
IR s =001 mITA WA I § -

a=-u?/2s= -500000 m/s?
afd & g AIH G@RT AcH I -
F = 0.08 Kg x 500000 m/s? = 40,000 N

LONG ANSWER TYPE QUESTIONS:

A 3cadT wee:

Two masses mi = 4 kg and m2 = 6 kg
are connected at the two ends of a light
inextensible string that goes over a frictionless

Free body diagram of block m1

at

m;g

Apply Newton’s 2™ law on my,

T-myg = mya
Free body diagram of block m,
Apply Newton’s 2" law on my,

*-

myg - T = mya
Add eq (i) and (ii) we get,
(Mg - my)g = (M, + my)a
= a = (my - my)g/(my + my)
=2 % 10/10 = 2 m/s?
Substituting value of a in eq (i) we get ,
T =mya + myg = my(a +g) = 4(2+10) =48N

&Y gTATT m1 = 4 kg 3R m2 = 6 kg T gk
IaRaddT Tl F A RA R FF g d o=
T IRT Il F FW { IERAT § T AT
F ORI AT § A GeFAT F1 cavor 3R el
# gaT AT ASAN (g = 10m/s? o)

pulley. Find the acceleration of the masses, 3Icqv
and the tension in the string when the masses
are released. (Take g= 10m/s?) m
Ans: S~
T r T
at
.
*a
™ AT
m,g
b
m20
HFT IAEAT A my T 9 AT IR,
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Ans:

FHefT-11 (HIhn

"
b 1
el & gaY fAgH & my W AR R W,

T-myg = mya
HFT GEAT 7 my, 1 I8 fAder 3ma,

1™

!

rni,ﬂ

e & g fAFH #r m
mog - T = mya

gﬂaﬂw(i)aﬂT(ii)aﬂtﬁﬂaﬂﬁWEﬁmﬁ%

W A el W,

(my - my)g = (M, + my)a
= a = (my - my)g/(my + my)
= 2+10/10 = 2 m/s?
a FT AT FHROT (i) F WA I §H I & T,
T =mqa + myg = my(a +g) = 4(2+10) = 48N

What is banking of road? Find an expression
for maximum velocity of a car on a banked
road.

The raising of the outer edge of a curved
road above the inner edge is called banking
of road.We can reduce the contribution of
friction to the circular motion of the car if the
road is banked.

N N Ncosh

Nsin0
Jeos B

mg
[sind f

Jsind

y mg

{76}

Since there is no acceleration along the verti-
cal direction, the net force along this direction
must be zero.Hence,

Ncosd = mg + fsino

The centripetal force is provided by the hori-
zontal components of N and f
So,

Nsing + fcos® = mv?/R
Also, f < psN
Thus to obtain vmax we put

f = usN in above equation (i) and (ii),

Then above equation becomes

Ncosf = mg + ¢£;Nsinf
2

Nsinf + ¢#,Ncosf = mTV

On solving eq (iii) we get

mg

N= o= psmg W)

Substituting the value of N in equation (iv) we get

mg(sin@ + uscosﬁ) _ MV s

(cosﬁ + ussinﬁ) R
) 45+ tand
Vimax = Rgl — pctanf
_ U T tand
Vimax = €1 — s tand

Special cases

(i) If there is no friction then ps = 0,So
Viax = v Rg tand

(i) If 0= 0’,then

= isRg

s $r dfFar (@) F1 §2 dF e wEE W
FR & IFaA 37 F v v IV==wFa 7
A

Vmax

: gATGER Hgeh & STEd fohedl 1 8y fohety hr

qorelT # FU 30T T Hsh I dfehar (areT) hgr
ST 8185 6T Tl & N §H HR T g
aifa & gvuT & ARSI A FH X Thd gl
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a=uv'/R «-- Jeos 0

mg
Jsin 0 f

Jsin 0

FHefT-11 (HIhn

mg

Hfeh FeaTer fGem & &S ca’or g1 §, 3N W
feem & For T T g =R

EXIERIE

Ncos® = mg + fsinf ... (i)

HAFAT g N AR f & &fds gesl ganr
ger fRar Srar &

sqfo,
Nsind + fcosd =mvZ/R e (i)
3R, f < psN

QFWVmaXWWQ?mWW
gaeor (i) 3R (i) F f = psN @ THd g
T 3WFT FHIRT & e &7 & for@r s
T & |

Ncosf = mg + psNsinf  .............. (iii)
2
Nsinf + ¢£,Ncosd = mTV ............. (iv)
FHIFIOT  (jii) FI g I W gH I & -
mg
N= g )

cosf — pssinf

FHEOT (iv) # N &7 AT W@ W §H 9 &
& -

mg(sin@ + ﬂscosﬁ) MV

(cos@ + ﬂssinﬁ) R
—— + tanf
V' max €1 — ptand
B s T tanf
Vimax Reg 1 — p tand

ey Reufar -

(i) afe IS ofor 7E & @ ps = 0 grm, safoe-
Vix = /Rg tand

(i) afg o= 0, & ar-

{77}

Define a reference frame. Mention its
different types. Is Newton's second law valid
in all frames? Also explain pseudo force.

Reference Frame:-

A frame in which an observer is situated
and makes his observations is known as his
‘Reference Frame’.The reference frame is
associated with a coordinate system and a
clock to measure the position and time of
events happening in space. We can describe
all the physical quantities like position,
velocity, acceleration etc. of an object in this
Reference Frame.

=

P(x.y, 2)

x

Frame of reference are of two types :

(i) Inertial frame of reference : A frame of
reference which is at rest or which is moving
with a uniform velocity along a straight line is
called an inertial frame of reference.In inertial
frame of reference Newton’s laws of motion
holds good.

(i) Non inertial frame of reference :Accelerat-
ed frames of reference are called non-inertial
frames of reference.Newton’s laws of motion
are not applicable in non-inertial frames of
reference.

Pseudo Force:

The pseudo force is an imaginary force that
is applied to objects in a non-inertial frame of
reference to satisfy Newton’s laws of motion.lIt
is not a real force caused by physical interac-
tions but is introduced to explain the object's
motion as if it were in an inertial frame.

=
F pseudo = IMsys Anon inertial frame

Negative sign implies that the direction of

pseudo force is opposite to acceleration of

the non inertial frame.

fager va F e F | 9 AT TRt
FT oo FAT FAT e 1 q@y fagw qaft
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Al A AT 87 SH aa fr it sgrEIT fifew
3cax; fader v -

gg »a Oud e wHaes fua gar § 3R
YT 37dellehel Xl g, 30 06T el ' F &
H S Srar g1 A& A 3iaieT # g arely
gear3lt Fr ufa 3k g # A9 & fow =
s vfead 3N vw 99 & SET g3 aar
&1 & 5w ke o o Frely awq 7 @eh siif
aft S Rufa, 391, cavor 3nfe &1 avia X
THhd gl

P(x,y,2)

x

fIder e g YR & 8Id &

(i) STScarT A dar  fAdy wA o oA fir
feafq & § a1 S v @l T A v @A
T & HIY ITHA FX T &, 39 AScAIT A Hgl
ST | SIscdT $A F wged & A9 F HEH
CESGE]

(i) ITScarT hacalRd fAger %A &I IFASAT

B do (Pseudo Force):

T 9o, O Fleufas a1 o gl S g, ar
gl gIaT § S fohell a8 W 3STscdid A (
fger %5a ) F ST g3 TN e & | g fonaly
AfAe gHTEl GaRT 3cTest Edided ol o6l aidr
g, dfch TE TE & I B O URER HaA

7

F pseudo - msys Aon inertial frame

HONcHS Hohd &1 3T § fF o1 o $r e
TS HHA F 0T & T g
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