Laws of Motion

CHAPTER - 4 Oy

Inertia:-

The property of an object by virtue of which it
cannot change its state of rest or of uniform
motion along a straight line on its own, is
called inertia. Greater the mass of a body
greater will be its inertia and vice-versa.
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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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Normal Reaction(N):-

N

L)

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
mz:q;:ﬂ
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:-

Every spring resists any attempt to change

its length. This resistive force increases with

change in length. Spring force is given by
=—kx ; Where X is the change in length

and K is the spring constant (unit N/m).

i # aATT T -

T (W): -




HefT-11 (IR

&1 SgHT IRAVT w = mg &, &7 m RR Fr
m%ﬁgw&w%mw%‘l

e gfafsar (N): -

Ig UF T9h ol §| TE & T9Ih Adal & ard &l
I §, S HAT TIS Adel & oiddd aidar gl

myg

F=ma(T):-

R
faeg o1 aTell &l &l delld &gl STl & delrd
&1 feem aeq @ diwe & fov gier g

T'=F

SEESEEE
o9 aer-

e T 3TeiT od1s dolel o fohal off g
FT A T &1 oo F gRadeT & qrYT Tg
SfeRIEF oo q¢ e 1 R ae F=—kr
ARl AT Ser ¥ Siel x oiers & gRade ¥
AR K T&sier &R (3 N/m) 2l

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. Its S.I.
unit is kg-m/s and the dimensional formula is
[MLT. It is a vector quantity and its direction

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 , Fmi—fﬁF: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
E " 0
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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

is more than the actual weight.
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(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.

N2
e

(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:-

D N A ]

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.
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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) = HsN

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

i.e. Ms = tano
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Angle of Repose(a):-

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

myg sin a@

) Coes o

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

As well as:-
angle of repose(a) = angle of friction(0)
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Graph between Applied Force and Force of
Friction:-
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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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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.
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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.
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Methods to Reduce Friction :-

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

i) 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.

YT Y FA FA & ddd -

i) OIfoIer &¥eh - Tl el ¥ Tdg der &
ST & 3R 99T #t FA & ST Bl

ii) G & 3R T g@nT - i aor 3u
A AE FHA F yHfa W PR war §
=afaT el & 3T 99T ¥ F & aF




HefT-11 (IR

YT Y A AT ST FhaT Bl

iii)y fIeTs garT - S der AT I F & FUH
H?—l?‘ra:a’ﬁrﬁwm% ar gg ader @t
& gIEdfas 96 H 3 F UdhdT o
YT I Rl gyo1 & gRafdd sar
& St Sga FA g B
iv) SfeT STRT HT ITART I |
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.

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.
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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

motion as if it were in an inertial frame.
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Fpseudo =7 IMys Anon inertial frame

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

— 2
— mr®

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

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

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
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Centrifugal
farce on body

HIFegI T del:-

W goar Ifd A @ s W BT §7 F T8¢
3R AERT I F F7 F RN B ST
g, o for s & a1y g7 W@ afed ganT &ar
ST 1 g aRANT F AEHET g7 F a7
AfFeT feem & 3Py s & [T gar B
YFEIT I SI5caT A H Nz W T A8

FLAT § Sfed 3ToScdld el H SF gl b &7 H
3ol BT B

UHGT T

Motion of a vehicle on a level circular road:-

; Speed =V
t

mg

Three forces act on the car:

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

(iii) 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.
2

v
f= R < usN
usRN
=> 2 < = u.R
= HsKkg
= Umax = HUsRG

This gives the maximum possible speed of
the car in circular motion which is indepen-
dent of the mass of the car.
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b Speed =V
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mg
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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 N N cos 0

Ncos 0

Jeos 0

[sin 6

mg

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

NcosO = mg + fsino ... (i)

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

So,
Nsind + fcosd =mvZ/R ... (i)
Also, f < psN

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

Ncosf = mg + ¢sNsind .......... (iii)
2
Nsinf + p,Ncosf = mTv ........... (iv)
On solving eq (iii) we get
N = S
cosl — prosinf W)

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

mg(sinf + 1£.c080) M

(cosé’ + #ssinﬁ) R
L = /s T tand
Vim = Rg 1 — p tand
/s T tand

= Ve =4/ Rg 1 — p tand

Special cases
(i) If there is no friction then ps = 0, then-

Vmax = ¢ Rg tand

(i) If 0= O, then-
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verel fahar St &
safa,

Nsind + fcos® =mv¥/R ... (i)
3R, f < psN
%WVmaxWW*ﬁUWW

FelRoT () 3R (i) F f = psN @ THS B
SO 3Wied THE0T & e &7 § for@r o

qHT ¢ |

Ncosf = mg + ¢#Nsinf ......... (iii)

Nsind + pNcosf = TR e (iv)
FHEIOT (i) P §T T I A 9T & -

mg

~ cosf — pt,sind
gﬂww (iv) # N & AT W@l W A 91 @
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mg(sind + s,cosf) _ MViar

(cos@ + /Asiné’) R

IR + tand
V' max €1 — ytand

:>vmax:uRgllu_sj;%lﬁ9
faery feurfaar
Hﬁﬂéaﬁwaﬁﬁﬁuﬁoml
(i) afg o= 0" & ar-
vmax:@

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,

Ncosd -mg=0=>NcoSH= MQ....ccccrrreerrrrrie. ()]

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

NSin® =mv?r ... (ii)
Dividing eq (ii) by eq(i) we get-
tano = v¥rg
=  0=tan'(v¥/rg)
ATEER 9Y W TF Agfea arers Ay arfor-

WWWWWWW% ar ag
e HT FEATER & il g, e Aty el
3T & 3k 92 B & MATHR 97 W TordT &
gg v fSad aigfhe aree gAaeR 99
aaﬁa;vaw%wﬁmwﬁaaﬁmm
Hehel

4f% FeafeR faem & @y FE cR®or A Y,
sﬂﬁvwﬁenﬁamwal—qamml

Ad:,
Ncos -mg=0=>NcosO= MQg....ccccccrrrrererrrns ()]

AT Gr 7 N &7 gear 3APFgd I Ui
HAT g, ST,

NSind =mv?r ... (i)
FHIHIOT (ji) I FHEOT (i) F TFATIT H W
g Ied BT 8-
tan6 = v¥rg
=  0=tan' (v¥/rg)

MULTIPLE CHOICE QUESTIONS:
agﬁar«tfm ED R

Newton's first law of motion is also known
as -

Gravity

Vertical motion

The law of inertia

The law of conservation of momentum
e & afa F yyw ww #; zw A & ot
ST ST ¥ -

a. Iecarhyor

b. FtaTer It

c. SEdr & fagA

d. €3I & EIEUT F A

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

Wéﬂ#ﬂﬂ?ﬁﬁ@?ﬁmﬁﬁaw—qﬁ‘d
wﬂzﬁmﬁmw#mm#m%aﬂ

oo oo




d. fo@a 38 W her o1 fdohel 38 T A 7. What is that physical quantity called which
When a bus turns suddenly, why are is equal to the change in momentum of a
’ ?
passengers thrown outwards? body? .
a. Inertia of motion a. Force b. Acceleration
b. Acceleration of motion c. Impulse d" Rea.ctlon.
d. Both (b) and (c) TR B § T FEArd §7
a. dol b. calv
gmﬁ Wmaa';""'; st 8, A A ameT Hr AN c. 3maer d. gfafear
a. Jfa T ST F FROT 8. Which one of the following is not force?
b. MY & a0 F FOT a. Impulse b. Tension
c. A F AT F FROT c. Thrust d. Weight
d. (b) 3R (c) a=r fArafaf@a & ¥ Fia a1 qa gt &2
It is common to give a sudden jerk to a wet a 3 b. qera
cloth to remove water from it. In doing so, c. I¥ d. &R
we t;ke adva?tagtla of V]\clhich rule ? 9. Newton's second law of motion is -
a. ewton's first law of motion - -
a. F= dp/dt b. F=mv
b. Newton's second law of motion c. F=mv2 d F = m&
c. Newton's third law of motion
d. None of these et 1 fa F Y § -
NN & 5 e s a. F= dp/dt b. F=mv
h Ig iil I;IEIEI SIS = 2 = 2
FeHT &1 ATH a1 &1 XA S gH hw oaw c. F=mv d. F=m¥
FT BIIET 3319 & ? 10. The relation F= ma is not valid if -
a. gcod Fr afa &1 gger FIe a. Force depends on time
b. gt Fr aifa &1 qEar FIH b. Mass depends on time
c. geel HY A I AR e c. Acceleration depends on time
d. IH § FIg AL d. Momentum depends on time
When the train suddenly starts moving, the FEY F=ma #A=T g ¢ IR -
passengers fall backward. It is due to - a. ¥ AT W IR I
a. Inertia of motion b. Inertia of rest b . %
c. Inertia of direction d. None of these = B o
C cd{UT gHY HIdl
I & HAWF T a9reh § ar I fiF A IR d @9 EET R R e &
R s § @ #1 FRor ¥ -
a. 9fa $r J=ar b. fQuHE fr F=ar 11. A constant retarding force of 50 N is applied
S=ar goTat J to a body of mass 10 kg moving initially with
c. fexm T o7 d.  FS AT a speed of 10 m/s. The body comes to rest
Abdul was sitting on the back of a horse. after -
The horse suddenly started running, Abdul - a. 2s b. 4s
a. Fell in forward direction c. 6s d 8s
b. Fell |n. bacl.(ward d!r(?cnon - T ﬂ. 10 m/s & Y T @ 10 kg GETAT &
c. Remained in the sitting position T RE W 50 N FT HAEH el 9T ST ¢l
d. None of these Rz fFaa 99 & a1 v & RFufa & am
m l,
o3 #1 s g JaT 1| NI AR TeAAT . 2é b 4s
UE HIT ¢ A g - s A
a. 3 i fEem A A SR ¢ S : S
b. & # fgem & R SREm 12. A body of mass 5 kg starts from the origin
c. o Fr gAYy BUfy F gar @ \Il:ith an initialfveloc:t;(;1,1.\= (Q(; iN +40 j ) m/s.
d. = @ \ a constant force (-6 i -5 j acts on the
afré el body, the time in which the y-component of
FerT-11 (ifady (7o)




the velocity becomes zero is - a. 1.8 Ns b. 2.8 Ns
a. 5s b. 20s c. 3.6 Ns d. 4.2 Ns
c. 40s d. 80s 16. Three forces start acting simultaneously on
5 RFellaIeT_ g AT 1 Us i IREE a7 1= a particle moving with velocity v. These
(307 +40 /) m/s ¥ &g g & aifar amsr s forces are represented in magnitude and
¢l 3% wF I 9« (-6 -5) N Rz W #rF direction by the three sides of a triangle
& &, af o TA7T & 9 1 y-ueH L @ ABC (as shown in figure ). The particle will
S ? 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 fhellama geaATe &1 o U3, o 77 fig W b. Less than v
t=0 @' QR- m HellcHAD X-378T ?q"QlT ﬁ 10 m/s C. Greater than v
¥ Y F @ Y| 3 RT W UF HE T F=8 . -
d. in the direction of the largest force BC
N FHUcAF x-3H&T H 3T A a1 § a1 25 N 9
A%s & 91 N Fgl TUT g ? v AT § faAe o FOT W Al 99 TF /i
a. -6000 m b. -8000 m F FIAT IRHT S %l Sl Tl FY ﬁ'ﬁ ABC
# dier ot ganr oReEor 3 R # qurn
c. +4000 m d. +7000 m e ¥ SFar & R & Ramn ) For s
14. A ball of mass m strikes a rigid wall with forw aer & arfe e a7 A -
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 d. -2mu A - B
m EEIATT FY TF I 1 AT ¥ TF FOR &R
¥ et § 3T 3 Afy F gae Sl {1 fEar a. v & WAL grm
EaRT g F >T =T ISy Fhvw - b. v ¥ & grem
a. 2mu b. mu c. Vv ¥ ST gem ‘
c. ¥ d -om> d. §ed 99 ol &1 feom BC @ feom & gem
15. A batsman 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. 13N, 5N
a. 18Ns b. 28Ns c. 10N, 8N d- 16N, 2N
c. 3.6 Ns d. 4.2 Ns ar g ¥ § oo afeor & Aer 18 N # 3k
, 3T qROMA BIC aa & odad ¢ AR aRomd
TF deddrst 0.15 kg OART & TH 3 & T qR&ATr 12N & af Tat & qi#mor § -
IRfAF afd 12 m/s F sga [ @S dgaor a. 12N, 6N b. 13 N,5N
#r fgam F Fwar 71 AR g I_EF w@ F TAd c. 10N, 8N d. 16N, 2N
¢, o dig @1 feam aram Jmaar g - 18. Which of the following is known as the law
FerT-11 (ifady (A2




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

Pt & ¥ 9 o5ea & fad & w7 A
AT SATAT 872

a. Tgcel & A P ggorr fage
b. geot & afd & gEy 7w a. (M+ mg b. (M + m)g/2
c. oged & Afd & AEw fAgA c. Mg d. mg
d. GcTART & TIETOT F fHad GSTATT m FT TH IHEH! eTATT M & TH A
19. A mass M is suspended by a rope from a W TS P aF T ged Wl A diear @ oS
. . . A RAFa) godl RE F IW T R § 3R
rigid support at P as shown in the figure. X @ S A 31T°%I N %
Another rope is tied at the end Q, and it is . & ¥ BT N q% § A
pulled horizontally with a force F. If the rope WEIE_,IEIWI - ’ G efamr
PQ makes angle 0 with the vertical then the )
tension in the string PQis- L
a. Fsino b. F/sin6
c. Fcoso d. F/coso ‘ a. (M + m)g b. (M + m)g/2
UF GOAE M F UF Aoed WAE ¥ g P c. Mg d. mg
¥ T qarT T # REw IqaR desrn aar _ _
R IR ar_AY Q ‘TITQEI"IEIT smar B, 3 21. A body of mass 6 kg is hung on a spring
¥ 99 F & @7 &ifae & @ diar amar & 3y balance mounted vertically in a lift.If the Iift
= PQ FeaTeR & WY 0 FHIT FAT § ar Rear moves down with a constant velocity of 2 m/s,
PQ & aaTd gl - - the reading on the spring balance will be -
P a. 3 Kkg b. 6 kg
ST c. Zero d. 12 kg
UQ . 6 frale geaaer &1 wF Wz F RQwe &
siead o9 9T TS| X oehT g3 &1 Afg fave
(7 2 MRSz & O a7 F @ a2 ol &, ar
= Ryer deiw av @ Hfder geit 2
a. Fsino b. F/sin6 a. 3 kg b. 6 kg
c. Fcoso d. F/cos6 c. I d. 12 kg
20. A man of mass m stands on a crate of 22. A ball of mass 150 gm moving with an
mass M. He pulls a light rope passing over acceleration 20 m/s? is hit by a force, which
a smooth light pulley. The other end of the acts on it for 0.1 sec. The impulsive force is -
rope is attached to the crate. For the system a. 05 N-s b. 0.1 N-s
to be in equilibrium,_the force exerted by the c. 0.3 N-s d 12 N-s
man on the rope will be- .
150 A EIAT Y TF 3§ 20 m/s? & caor &
af F W@ § O} v a g@RT AR A @, A
3 W 0.1 ¥F3 & fAv &F Fyar § ar e
o &7 g ?
a. 0.5 N-s b. 0.1 N-s
c. 0.3 N-s d. 1.2 N-s
FerT-11 (ifady (A




23.

Recoil speed of a gun is-

momentum will be-

a. Directly proportional to the mass of the a. mi/mz b.  ma/my
gun c mj/mpz d v m2/my
b. Inversely proportional to the mass of D geaAET Y AT FoT my 3R me W& F
gun 3aa @F FT FT 3T gem-
c. Independent of mass of gun a. mi/mg b. ma/mjy
d. None of these c mp/mp2 d. vm2/m
TS d9q #r gfaaiw aifa ghar 8- 27. Change in momentum is given by-
a. Sgd & oA & FAGUICD a. Force x Mass
b.  IGF F FETHE F FcHHAH b. Force x Time
C. dqr & acsdlel ¥ Facda c. Force x Velocity
d. 3 ¥ FI5 d. Force x Displacement
24. The force-time (F - t) curve of a particle WA F qRadT AT @Rt ceiar ST §-
executing linear motion is as shown in N
the figure. The momentum acquired by a. §e X &e b. &l X
the particle in time interval from zero to 8 c. ¥ xaI d. ¥ x fawumd=
second will be- 28. A man weighs 80kg. He stands on a weighing
s scale in a lift which is moving upwards with
= "m . a uniform acceleration of 5m/s2. What would
‘;’]‘ A be the reading on the scale?
5 S Take g =10 m/s?
;2_2 ! Time (s) (Take g =10 m/s?)
a. 40 Kg b. 80 Kg
c. 120 Kg d. 0Kg
a. 2Ns b~ 4 Ns UF A F a9 80 fFer ¥ @@ vw fawe
c. 6Ns d. ONs # gore I @ 7ol W @, oY Smis? &
W afy suRa @ a e F7 F1 ToA-GHT THAA @O F WY FW A AT TG W 2
(F - 1) o Ry & @ aan @) w7 & 8 A%s qole HT A1 ALfler W AT T4 gefi?
& WA HAUA H FUT @RI GIod HAT §M- (g =10 m/s?)
Ll a. 40 Kg b. 80 Kg
Z ) 6 & c. 120 Kg d. 0 Kg
% T \ — 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. 2Ns 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. 6 FANA SSUATT FT U6 N T fave &
b. first and second laws from the third law. d¥ad @ ?ﬂ A, T FAEH gﬂr g1 afy ﬁfqz
c. third and first laws from the second law. Tocdish YoT 3 T EIIUI g’ ARG
) T B 3avet &, A e 6w W ownm dfF
d. all the three laws are independent of et 2
each other.
a. 6 kg b. 12 kg
¥ Sgedfed FY Fhd § e & c. 3 kg d. 0Kg
a NP @ g A & il 30. A body of mass 6 kg is hung on a spring
b.  uEel IR QI il balance mounted vertically in a lift.If the lift
C. ?{H'T fas & e 3R ggon FIA # moves up with an acceleration equal to the
d. el oEE T gEY @ AT 8l acceleration due to gravity, the reading on
26. The kinetic energy of two masses mi and the spring balance will be-
m. are equal. The ratio of their linear a. 6 kg b. 12 kg
FerT-11 (ifady (RE




0 kg

THFEAE g afa #-
a. J9 dAdT § b.
c. Ifd Sgar ST & d.

TaROT el §
(a) 3R (b) &t

0T ¥ 91 39T Fo % ;_ﬁ m gﬁﬂ' gr Far 35- A wagon weighing 1000 kg is moving with a
{fEar gelt 2 velocity 50 km/h on smooth horizontal rails.
a. 6 kg b. 12 kg A mass of 250 kg is dropped into it. The
c. 3kg d. 0 kg velocity with which it moves now is -
a1 A’ ot ball of ' 150 a. 125 km/hour b. 20 km/hour
. cricket ball of mass gm is moving
with a velocity of 12 m/s and is hit by a ¢. 40 km/hour d. 50 km/hour
bat so that the ball is turned back with a 1000 fFelame aota &1 % dora Rwah afas
velocity of 20 m/s. The force acts for 0.01s qefEt 9T 50 fFHEer & do @ I @ &1 A
on the ball. The average force exerted by 250 fRaT FT T goIATT PIRRAT SATAT 81 39 I8
the bat on the ball is - fFe o7 & =eem ?
a. 480 N b. 600 N a. 12,5 km/hour b. 20 km/hour
c. 500 N d. 400 N c. 40 km/hour d. 50 km/hour
150 ATH ETATT &I T fhahe 3 12 m/s & a1  36.  Which of the following statements is not true
¥ T @ ¢ 3 39 W Tod & wBR FAT Sar regarding Newton's third law of motion?
¢ o 9T 20 m/s & AT ¥ Ay dledr B a. To every action there is always an
g 9T 9o 0.01s d&F FF AT g1 I W oo equal and opposite reaction.
@RI ST AT AW Fo FAT g ? b. Action and reaction act on the same
a. 480 N b. 600 N bodly.
c. 500 N d. 400 N c. There is no cause-effect relation
32. An elevator weighing 1000 kg is pulled between action and reaction.
upward by a cable with an acceleration of d. Action and reaction forces are
5m/s? . Taking g =10 m/s?, then the tension simultaneous forces.
in the cable is - e & aifa & H o\ & @6y § el
a. 6000 N b. 9000 N X9 T T e W 7@ 7
c. 60000 N d. 15000 N a. YA BRI A g T T R el
1000 FFalame Toeh TF fAwe N Smis? F wfafsrar g &1
TROT & WY UF aR ERT W AT H#R iar b. frar 3R wfafkar vk & R W &
ST 8] e g =10m/s? & @ arR & dag F4T RGN
?
‘ c. far 3k ufafkar & &g FI5 FRO-FIT
a. 6000 N b. 9000 N TEe e B
c. 60000 N d. 15000 N T G S ————
33. A force of 50 N is acted on a body of 37 \which of the following has the maximum
mass 1 Kg whllch acts.for an interval of 3 momentum ?
seconds, then impulse is- a. A 100 kg vehicle moving at 0.02 m/s
a. 1500 Ns b. 50 Ns . .
b. A 4 g weight moving at 100 m/s
c. 150 Ns d. None of these c. A 200 g weight moving with kinetic
1 fFFaIT gegdTe T T &g W 50 N & I energy 10¢ J
CRIC ;ﬂg g 3 @ﬂgﬁ A & oA d. A 20 g weight after falling 1 kilometre
Fr AT FAT ? R o S o
a. 1500 Ns b. 50 Ns 7 & ?
' ' . a. 100 el &1 Teh arged S 0.02 #Hiel/
c. 150 Ns d. I ¥ FI$ TG Fhs A A F T T B ‘
34. In uniform circular motion- b. TH 4 rH F1 U S 100 Hev/AHs @
a. Velocity changes I TET ¢ . S
b. Acceleration changes C. %?g ;ngq_?rr%ﬁﬁ St 10-6J arfcts F
c. Speed changes d. 1 Pl 1 Fa8 ¥ R & a1e 20
d. Both (a) and (b) T & Wz 7 |
DET-11 (1 % a; ) lerva)




38. Which frictional force is lowest -
a. Sliding friction b. Rolling friction
c. Static friction d. Both (a) and (b)
i AT GYOT ST TIH FH § -
a. gdf gyor b. ohefas @vor
c. Tdfaw a¥or d. (a) 3R (b) gt
39. When train suddenly stops, the passengers
fall forward it is due to - 44,
a. Inertia of motion
b. Inertia of direction
c. Gravitational pull by earth
d. None of these
S & IAAH Tehel ¢ ar I 3 Ay AR AR
IS & SHHT FAT FROT § -
a. 31fa Fr STaar
b. f&em &r JTzar
C. Y GaRT I&carehyoT fEE
d. 3 ¥ #g AL 45,
40. A large force is acting on a body for a short
time. The impulse imparted is equal to the
change in -
a. Acceleration b. Momentum
c. Energy d. Velocity
TH 937 g 913 AT & fav fFdl Rz W s
FIQIE A T AT AT FAF dgod F
&Y g ? ‘ 46.
a. caor b. &dT
c. Foll d. der
41. Friction force is -
a. Contact force
b.  Non-contact force
C. Muscular force
d. None of these
a¥oT o ¥ - 47.
a. H9® ool b. IR-Tus Fa
c. AU Fof d. SdAH A IS AGI
42. Rolling friction is -
a. Less than sliding friction
b. More than sliding friction
c. Equal to sliding friction
d. None of these
Aefas ador gar % - 48.
a. guf gvor ¥ A b, [Ul gy F 3+
c. Ul g¥UT & WX d. FAH A I Aer
43. What are various methods of reducing
friction?
FefT-11 (A

a. Polishing the surface

b. Lubrication

c. Both (a) and (b)

d. None of these

o¥Ur F7 FA H AT AT s &2

a. Tdg H IHRET b, Tgd

c. (a) 3R (b) AT d. ZH & FIS g

Lubrication is used to -
a. Increase the friction

b. Decrease the friction

c. Both (a) and (b)

d. None of these

gl ST 39AT HAT FAT4T ¥ -

a. €YU gl & fow

b. €YU &A I & fow

(a) 3R (b) @t

d. 3o A S AL

If a force acting on a body increases its
velocity, then the force is known as -

a.  Accelerating force b. Retarding force
C. Force of friction d. None of these
e P N3 9T 9= reT o 3UF AT A Tl
T &, @Y I T FeT AT ¢ -

a. aRd o b. #HeH ol

c. =Y §af d. &8 & FS G
A cork of mass 10 g is floating on water.

The net force acting on the cork is -
a. 10N b. 10°N

c. 102N d ON

10 ATH ESTATA T T&H HiF Y W X @7 ¢l
Flh G FTF FIA 1T YG I ¢ -

a. 10N b. 10°N

c. 102N d ON

A force of 10 N acts on a body of mass
1 kg, then the acceleration produced in a

o

body -
a. 10m/s b. 10m/s?
c. 1m/s? d. 1m/s

1 e geAe ar 3 9 10 N #T 5 15
AT §, af Rz & Fa1 @OT 39T g ?

a. 10m/s b. 10m/s?

c. 1m/s? d 1m/s

The component of the contact force parallel
to the surface in contact is known as -

a. Limiting friction b. Normal force

c. Friction d. None of these




IS TAE & AW 9IS 9 & g H 747 a. Erg b. Newton
el 3m"3"%';éw P c. Dyne d. Joule
. - b. .
i ; g S CGS Yurrell & aof FY &1 ¢ -
' - ¥ a. 30 b. et
49. A block of mass m is placed on a smooth c. S d. oo
inclined plane of inclination 0 with the 2
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. mgsino d. mgtano a. 5 kg m/s b. 100 kg m/s
o c. 200 kg m/s d. 1000 kg m/s
m SSAAT FT U sdlh [AFa FohE ared ad .
e O @1 AT ¥ S A F A1 0 T FaArel 10 =ea F1 7 20 e g & o fis
¥ | sdfF W Ad o GEART ST AT o F W 10 ¥3 F AU R Fyar § ar gud Imdar
a. mg b. mgcosd a. 5 kg m/s b. 100 kg m/s
c.  mgsind d. mgtand 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 seconl\t/il law of mgtlon ? |
C. Become zero d. Become infinite z' Fomentum B maZS XIVO l:'me
. orce = mass x Acceleration
?;_fr i N } — N c. Velocity = acceleration x time
c. Q]'_J o 3 d- SN 3 d. Speed = distance / time
-° o . e & T & gE A & T ggET g7 F
51. Momentum Conservation in a collision %?“ 2 o
between particles can be understood from - 4. G = TeuHIA X 31U
a. Conservation of energy e «
b. Newton's first law only c- a7 = « ¢
c. Newton's second law only d. = = g
d. Both Newton's second and third law
. .. . 56. Dimension of linear momentum is -
;”m“*a;"ma‘“a ’; _"a" weror F fw fre a. [MLTZ b. [MLT]
2. St 1 TRET B c. IMLeTY d. [MLT]
b. %ae Fg & Ugell FTH YRF "o 1 el g7 ¥ -
C. had ~gco H Gl A a. [MLT?] b.  [MLT]
d. e & g@y R ey e et @ c. ML 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/s?
a. Becomes zero The net force acting on the stone is
b. Remains constant a. g E Z 10NN
c. Increases gradually c ' o &
d. Decreases graduall 1 el GeIAT T UF e T ¢ B 9T
v Y g3t § ST 1 m/s? & c@XoT § A FT W@ §1 92X
ST9 GUIell T STed q A ST S B, W & F drel For IROTHA T FAT {1 2
af 3EH FA FIT - a. ON b. 1N
z' Qﬁmz c. 5N d. 10N
c. MY Faar ¥ 58. Impulse is the product of -
’ i a. Force and time
d. - hH oIl
R g € b. Momentum and time
53. In CGS system, unit of force is -
FerT-11 (ifady —=




59.

60.

61.

62.

HefT-11 (IR

c. Force and acceleration
d. Momentum and force

M FEFT UGS AT §?
a. 9o 3R gAY b.
c. §o 3R ca’or d. ¥IIF AR FaF

A force of friction depends upon -
a. Nature of surface of contact

Material of object in contact
Both (a) and (b)
None of the above

o T Far @ -

AU HAG P Ihid T

U aE] HI el W

(a) 3R (b ( ) el W

IWIFd H ¥ HIg el

A constant retarding force of 50N is applied
to a body of mass 10 kg moving initially with

the speed of 10m/s. The body comes to rest
after -

a. 8 second b.
c. 4 second d.

10m/s ¥ a1fd X W 10 kg GeTHA & T Nz
9T 50N &T UH HAgh Il oIdl & ar Rz Faa
AT § 91 faue i ufa & 3r smaw 2

a. 8 ¥Fs b. 6 A%

c. 4 3Fs d.

A body of weight w, is suspended from the
ceiling of a room through a chain of weight
w.. The ceiling pulls the chain by a force -
a. Wi b. W,

C. Witw, d (w, +wy) / 2

W, AR & TF a&d, w, AR & T ST &
HETH ¥ OF FR H od § qeHET A
&d fFE 9 g@RT SR A EReEm ?

a. w b. w,

C. Wit+w d. (w, +twy) /2

.Q.O.crsv%.a.o_cr

64.

6 second
2 second

A monkey of mass 20 kg is holding a
vertical rope. The rope will not break when
a mass of 25 kg is suspended from it but
will break if the mass exceeds 25 kg. What
is the maximum acceleration with which the
monkey can climb up along the rope (Take
g=10 m/s?) -

a. 10 m/s? b. 25 m/s?

c. 2.5 m/s? d. 5 m/s?

20 fHRNITH ESTATT FT Uh 96 Tdh Fearey T
qa%g@%lmmﬁwzsﬁmﬁmmmmﬂ
ASHAT ST aYr 98 g1 e, afda I geaw=r
25ﬁmam#aﬁ$ﬁeﬁagazwﬁla€
HRAFAH caxoT FAT @9 OrEF YT deT & F

HAIT IR AT 63.

2 U3 65.

66.

WER FI °¢ Fhal & ? (g=10 m/s?)
a. 10 m/s? b. 25 m/s?
c. 2.5 m/s? d. 5 m/s?

A motorcycle is travelling on a curved track
of radius 500 m if the coefficient of friction
between road and tire is 0.5. The speed
avoiding skidding will be -

a. 50 m/s b. 75 m/s

c. 25 mis d. 35 m/s

T AR 500 HeX BT § gAEER ¢F

T AT F @ FIAR FIF 3R ey F g wdor
FT qONF 0.5 § o BFfEar & qaar f afy 7

gt 2
a. 50 m/s b. 75 m/s
c. 25 mis d. 35 m/s

When a person jumps out of a boat, he
push the boat in the -
a. Forward direction

b. Backward direction
c. Downward direction
d. Upward direction

Jq FE AT AT  Faar §, @ q§ AT F

[T T § -
a. 3er &y fear & b. W& Hr feem &
c. o &r fear & d. FW & feemr &

Whenever two bodies collide with each
other, they exert -

a. Equal & opposite force

b Unequal & opposite force

C. Equal force but same direction
d. All of these

a9 st & Rz - # THUA g, df T Th-
9T 9N § - w i ™
a. @A 3R AT T

b. 33AR IR fouda s

c. AT dof U &Y feom &

d.  3uged @l

A constant force acting on a body of mass
of 5 kg changes its speed from 5 m/s to 10
m/s in 10 s without changing the direction of
motion. The force acting on the body is -

a. 15N b. 2N

c. 25N d 5N

5 fFaRIA gegdA & U g G o9l 91T T
A q Afa A e Fr g /a1 10 d5s A
SHHT T FT 5 m/s ¥ 10 m/s dF SGo &aT 2l
AT W FF FI@ qrem ao & -

a. 15N b. 2N

69}



c. 25N d 5N c. 2mg d. 2mu/t
67. If external force on a body is zero, its - m GSTATT & UH T $T afd y= ut + % gt
a. Displacement is zero g CURE G L O B A qTell T
b. Velocity is zero a. mg b muit
c. Acceleration is zero c. 2mg d.  2muft
d. None of these 72. S.I unit of impulse is -
iy 5 NF W 9T 9 =T &, a 39T - a. Newton b. Newton x metre
a. foraus g= gem c. Newton/second d. Newton x second
b. dar == g T3 &Y S.| FFE ¥ -
C. AUl [ B a. g b. =gea x HlX
d. =9 & P a8 c. TgCARFS d. g x WS
68. A force of 98 Newton is required to drag a 7/3- A body under the action of a force
body of mass 100 kg on ice. The coefficient F=6i -8 ; N acquires an acceleration
of friction will be - of 5 m/s2. The mass of the body is -
a. 0.98 b. 0.89 a. 2kg b. 5 kg
c. 0.49 d. 0.1 c. 4kg d. 6 kg
100 FretameT oawma 6 avg i a6 | da s F=6 -8 N #I fFaT & dga v iz
*mssma;aaa?rmmg‘ﬁh%?ﬂ 5 m/s? HT calolT UIcd HIar g1 Nz &
T¥OT FT IOIF FAT EN 2 FeTHATT ¥ -
a. 0.98 b. 0.89 a. 2 kg b. 5 kg
c. 049 d. 0.1 c. 4 kg 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 0 ? applied force
a. V=rg tano b. V=(rg tanp)? b. Decreases with increase in the applied force
c. V=(rg tan0)* d. None of these c. Increases with the increase in the applied
force
% Hftdan afa #7341 § ud a1 v A o d. Increases with decrease in the applied force
HIUT G gl aTel arell (banked) THTEGR Al
TEH W GRRA TT & T Fohell 82 wifaw wdor -
a. V=rg tanf b. V=(rg tane)? a. 9gEd I A R & WY FA el
c. V=(rg tan6)* d. X ¥ FIS ET b. 9IFT Tl # ac.%- & W T
) . C. YIFd ¥ H g & AT dedr g
70. A bullet of mass 40 g moving with a speed q > "ﬁ =5 & o @ &
of 90 m/s enters a heavy wooden block and - IYFd del del | 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 r
40 A geAAT N TH AN 90 mis F ARy ¥ 4 | B—
T g5 TF A A F saliF A AU FA §
3R 60 cm ¥t F g & a@ T o §1 A
:T 180 N wb 220 N - a. Zero b. To the left
c. 270 N d 320 N ;ﬁr ;pwards - d. Dowr;ward;
Rars Fde I &1 A F FROT
71. The motion of a particle of mass m is given B gt Tdur ﬁ'«'l‘g‘; farm FT @"ﬁ 2 !
by y= ut + % gt2. The force acting on the
particle is -
a. mg b. mu/it
FerT-11 (ifady —




c. Coefficient of static friction

F d. Normal reaction
A B |le=— .
gYUT 0T T TIANSAT HEICAS T & SN
A - |
a. dIfdst a¥oT & IOTH
a. Y= b. M 3N b. AT T¥or
c. FIW H AR d. & & AR c. TAfa% a¥or & U
76. What is the linear momentum of the gun d. ey
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-
wrfar & ggat dg@ X Al w1 IR FIT = a. tanb=N/F b. tan6=F/N
g ? c. sine=N/ F d. sin6=F/N
a. &3 b. I I F diwea ador & 3k N sffesw ¥ at
c. YA d. 3ferehds YT FHIOT 0 FAFT G@RT GATAT AT 7 -
77. When a body is moving on a surface, the a. tano=N/F b. tan6=F/N
force of friction is called - c. sin6=N/ F d. sind=F/N
a: S_tat_'(_: fr'Ct_'Or_] b. ngtlc fr'_Ct'_On 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
Jd FE g FE Tag W afd & W & ar force the body remains at rest then -
9
YT S Hgeldl & - a. F<Fs b. F>Fs
a. Tdfaw ayor b. arfasr avor c. F>Fs d. None of these
c. ¥ EoT d. @t aaor AT A F a¥q 9 9T AT 9 § AN Fs
78. Which one of the following is not used to doea wdor § | IR avg W IRRG 9@ &
reduce friction - FROT T UL @ar ¢ ar -
a. Oil b. Ball bearings a. F=<Fs b. F>Fs
c. Sand d. Graphite c. F=>Fs d. S8 ¥ FS 80
farafaf@a & & fFusr s7ler ador &1 F# 83, Let F be the applied force on the body and
N F v 7 AT s @ Fs be the limiting friction. If due to applied
a. dd b. el ST force the body just starts moving then -
C. iﬂ' d. gj'cmsz' a. Fx<Fs b. F=Fs
79. Coefficient of kinetic friction is- c. F<Fs d. None of these
a. Always equal to coefficient of static AT A OF q¥d 9T ImAT IAT e ¢ 3T Fs
friction AT gYor % Izlﬁ a}_(:[ W IRNAT a8 &
b. Less than coefficient of static friction PIIOT %] &F ettt SRSt FTaT § -
c. More than coefficient of static friction a. F<Ps b. F=Fs
' c. F<Fs d sIa & i
d. None of these P
i . 84. A horizontal force of 10 N is necessary to
e T IO g %'. just hold a block stationary against a wall.
a. ¥ wfas a¥or & UM & SR The coefficient of friction between the block
b. T T¥or & UNH T FA and the wall is 0.2. The weight of the block
c. Tfaw a¥or & Ui A AHfAw IS -
d. 38 ¥ FIS A8 oN
80. The tangent of the angle of friction is
numerically equal to-
a. Coefficient of kinetic friction a. 2N b. 20 N
b. Limiting friction c. 50N d. 100 N
hET-11 ("ﬁﬁﬁ r7—\




Y sdied & R & FHT U @A F faw a. Normal reaction
QAR & @9 g FT IO 0.2 F A WE H Area of the surf f contact
SR AT B 2 c. ea of the surface of contac
d. None of these
10N WA Tador FARAfAF gar § -
a. 3T
a. 2N b. 20 N b. I‘iEIEI TS
c. HUF T TAE FT SThel
c. 50N d 100 N g ¥ P A
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
2 fFam gegdAT Y UF aF 100 N & 9 AT g -
@R TF FEATtR AR & qaEeT @1 A § N, :11; b s
&R 3R awg & & w¥or @1 qoiE 0.3 @ @ a SCCT el - T §eedT o
a« O¥OT S F4AT g ? c. fd dgor S g d. ﬂéﬁﬂ'ﬁﬁ|
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 f fricti the coefficient of friction between the tyres
’ orma reacllon and force ot friction 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
AT i ador ST A F - F FR P 72 FAveer i afy & @ afos
a. U W ¥ daad TSF W ad @ ¢ | I o=t 3R wss & fiw
b. TH A ¥ WAR YT FT IJOMF 0.5 § A FR A Asha & faw
' =geTad gt Fam gelt 2 (g = 10m/s? &)
c. oI FI0T 9T STehT g3 a. 30m b. 40 m
d. 1A & FIg A c. 72m d. 20m
87. Force of friction is -
a. Non-conservative force ANSWER OF MCQ QUESTIONS
b. Conservative force Iea¥ i,—on-
c. Both (a) and (b)
d. None of these 1c. 2d. 3a 4a 5b. 6b 7c
YT §f &- 8a. 9a. 10b. 11a 12c. 13.a 14.d.
a. &IPRI g b. 37&TIHRT g 15.c. 16.a. 17.b. 18.a. 19.b. 20.b. 21.b.
c. (a) 3 (b) = d. AH ¥ S A& 22.c. 23.b. 24d. 25.c. 26.c. 27.b. 28.c.
@ (b) 29.d. 30.b. 31.a. 32.d. 33.c. 34.d. 35.c.
88.  Unit of coefficient of friction is- 36.b. 37.d. 38.b. 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.
eoT AT T &- 64b. 65a. 66.c. 67.c. 68.d. 69.c 70.c.
a. ecd b.  Fggat-He 71.a. 72.d. 73.a. 74.c. 75.c. 76.c. 77.b.
c. #geod A d. @IS SHS Gr 78.c. 79.b. 80.c. 81.b. 82.a. 83.b. 84.a.
89. Limiting friction is directly proportional to - 85b. 86.a. 87a. 88d. 83.a 90d 9lc
HefT-11 (IR




VERY SHORT TYPE QUESTIONS:

qEaF W FI§ g9 a9 FA FT @I 87

I Y SealiF TR 3cav. &
7. At which place on Earth, the centripetal
1. What is the SI unit of force? force is maximum?
Ans: The Sl unit of force is the newton (N). Ans: The centripetal force is maximum at the equa-
o &Y S| AEE  FAT 872 tor.
3l g & S| A 7gee (N) 81 ?ﬁ%wmmwmﬁzrmmw
gl §7?
2. What is the net force acting on an object in
equilibrium? 3cat: ATABAT el LT YW R ATURAA e &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?
werer # PRl @ W e aren Ho ae g Anst No.
graT 2 F41 Rl A3 & 3w Jo1 & T @ & [/o
SRk Tl #, fREl a¥g W A9 aTel ol Ff LA et oot qor it smaIwar g 82
?'?T” 3cal; Sgrl
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 f5dll afFd 1 9gF F Ml Tad THT fIF
gedt W Rl g g & oR 3R 39F gewAw & A AR FTCH F FFHT grN? FA?
o w2 3ccR: &, T8 VRS TIT & TWE0T & [AIH & FROT
3o gl W el a&g &1 9 3Hh gedAE AR grar &
m—cnwﬁw & FROT 3c9eed R & IUTAR H e
ER'IEIT g & 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 NN o S et 0 e o o
. . ' tFHT T ¢ F41 I7 o F=4i?
AT FI IRATT Ica]: 18T, HARE g fpar gumel F 7y 3cueT F
3cck: HaeT TRl a&g & gegdA 3R er @ F 3gAd grar g
IOUTAh e EﬂFIT ¥ aOdT w9 kil sﬁ AT
. . aen
(P) = ZEgEE (m) x & (v) _ 11. Why are the lubricants used in machines?
ol aT Srar ¥l Ans: Lubricants are used in machines so as to
reduce friction.
5. Name the physical quantity which can be o .
found from the area under the force-time A F Ted H1 G FA BHAT SA@r F?
graph. 3ca: OYUT &I HH Il & folv AMAT H TAgh Hr
Ans: Impulse EERILEE GG
39 #ifas U &1 o Tase ¥ sa-@aw 12. Mention a factor on which the coefficient of
TG & Hahd ATbe ¥ URAT ST Fehell B friction depends.
Icay QT 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 FRE F Jea@ X 5@ W a¥or 1 qonH
Ans: Yes ¢l . ) !
3ccX: °YOT &M J[UTIeh HUeh H 30T aTell Helgl T Fehicl
Uh QAR Fd g Adad W Rud  §l ¥
hET-11 ("ﬁﬁﬁ rﬁ\
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13.

Ans:

R AR T B

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.

TF gl & BF Y 3R F=A aFear §2

: ORI el & 9IS 3R Uehelal & dlfeh #geet

%wﬁ%%ﬁm%mmaﬁraﬂt
FhT AT Tl

SHORT ANSWER TYPE QUESTIONS:

oY ScallT geeT:

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 g Fgo T ¢ % % 99 A a1l (banking)
g @ agall & TRl #Y ge-Fe FA g A 87
Ifg &, ar Tuse +{)

g, afg g% oy & T A& @, dr 3aTH
fAFGIT g eI 3R TEF & &g g9or F
CaRT Yere fohar Sreem| &gt g @l AR S ash
9 H T gl g, af AfFera  gfaferar &1
Uch 3aeTS AHfAheaT g UGl il g, ol
aEeAl & TR F TT-HT F FA BT g

State Newton's second law of motion.

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

3cdlt

HefT-11 (IR

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

d
i.e Focdp:F k (mv)

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

= F =ma

e #1 A F1 gEU AIH IAEA
gl @ ATd M - s gaer &

=

Ans:

Ans:

Wﬁamﬁuw%mﬁ@?ﬁ Ans:

(74}

g 3R Fa97 #F IRaded oeNT AT g H 2T A
gl & |

d . d
3-1'?-ﬁ?|', dt :F—kdt(mv)

ST8l, k FARIIS T Tk [FUh § 3R sqer
:m?-rSI 3 C.G.S. # wH gIar &

F o<

_ mdv
> F= 4
= 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.

g HT AT FT Ggol AIA S5cq F1 fww
dEHT |

: 7gea & Afd & gUA AEH & IR, T U3

T AT A UMY o U Ol Y@ &
TATA 1T FI dF doh 181 dgeldl oI deh o 3
W P TEY g A T F| T Aded & F
Hifaes avg &1 wpias vafea faww & fufa
R e WW'ﬂﬁf H IRY
T & ol STsar el ST &1 38 ST
gl e SIgar &1 e g

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 FI§ HGH A1 F Faar ¢, A 3§ T aFa
&ar g1 F]417?

D E 7S & A & R fAIH & FROT grar g

ST 3MEHAT AT § Fedl §, o g N A fewm &
3 W U g o9 g, 3R dear #, 3l W)
A1a Fr giaferar 3§ a9 § e Y aar 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

J



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?

The retarding force by the
motion is-

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

0.01m in

second law of

0.08 fFeRITA geTATT grell T&h ey 100 Hew/
Qs A 7T ¥ TN §§ TF A TFA F sl
# v et § 3R 10 W A g 7T WF T
STt Bl gAe W sAld FERT AT AT e
gfatr I FAT ghem ?

fear arr € m = 0.08 kg
u =100 m/s
v=20

s = 10 @4 = 0.01 #Hle&X

FHRIOT v2=u2 + 2as A u = 1000 m/s, v = 0
3IRs =001 mI@T WA II ¢ -

a=-u?/2s= -500000 m/s?
afa & @ AIH @R AgE I -
F = 0.08 Kg x 500000 m/s?2 = 40,000 N

LONG ANSWER TYPE QUESTIONS:
& Icali e

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
pulley. Find the acceleration of the masses,
and the tension in the string when the masses
are released. (Take g= 10m/s?)

Ans:

HefT-11 (IR

Free body diagram of block m1

at

m,

m,;9

Apply Newton’s 2™ law on my,

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

*l

T

mog - T = mya
Add eq (i) and (ii) we get,
(my - 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 =ma + mg = my(a +g) = 4(2+10) =48N

&Y GETATT m1 = 4 kg 31X m2 = 6 kg TF goF
FIRTET T FARIT R ge o
T IRA el F FW F ol ¢ I GedAT
F ORI AT § df gedATT T caior 3
# aea A g A (g = 10m/s? o)

mz0

T ITEAT H my & a6 NG,




"
m,g
e & gEY TIFH & my W o] A W,

T-myg =mya
HFA IATAT A my FT 9 AT 3ma,

5™

!

mig

e & gl fAFH & m
mog - T = mya

gﬂm(i)aﬂt(ii)mwmwwmﬁ%

W W] A W,

(my - mqy)g = (m, + my)a
= a = (my - my)g/(my + my)
= 2+x10/10 = 2 m/s?
a T AT FHRT (i) H Wl W §H IId & I,
T =mya + myg = my(a +g) = 4(2+10) = 48N

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

Ncosb = mg + fsino

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

So,
Nsind + fcosd = mv4/R

Also,

...................... (i)
f < psN

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

Then above equation becomes

Ncosf) = mg + ¢£;Nsind

2
Nsinf + z£,Ncosf = % ............. @iv)

On solving eq (iii) we get

mg

N:m .............. )

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

mg(sinﬁ + ,uscost9> _ MV

(cos@ + ﬂssinﬁ) R
5 4+ tand
Vim = Rg 1 — pstand
s+ tand
Vi = 4/ Rg 1 — pstanf

2. What is banking of road? Find an expression Special cases
for maximum velocity of a car on a banked (i) If there is no friction then ps = 0,So
road. ’
Ans: The raising of the outer edge of a curved Vmax =  Rg tang
road above the inner edge is called banking (i) If 6= 0",then
of road.We can reduce the contribution of Vo = v/ 72:Rg
friction to the circular motion of the car if the max =V MR8
road is banked. . )
asd 1 dfFr (a1 FAT §? dF T wEsE W
N N yncosod R F AfOFaA a1 F fav wF IffeaFa aa
Ncos O CIEE]
Nsino§l_~ 3cc: GATIER Hseh & aTedl fohelR ol iy foheiy ahr
Jeos Jolell # FUX 30T T T T kT (arern) et
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NcosO = mg + fsind

AT gof N 3R f & &ifds geal ganr
gl fohar Srar §
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Nsino + fcosd =mvZ/R e (i)
3R, f < psN

$H YHR Vmax I el & AU g 9G4
AT (i) 3R (i) F f = psN @ T g
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gehaTT § |

Ncosf = mg + ¢Nsinf  ................ (iii)
2
Nsinf + ££,Ncosd = % ............. (iv)
THHIOT  (jii) T gl Il W gH I & -
— mg
N = cosO — prosing (v)
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Ans:

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.It
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 — Msys Anon inertial frame
Negative sign implies that the direction of

pseudo force is opposite to acceleration of
the non inertial frame.
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&d ¥ (Pseudo Force):
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