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Physics

CHAPTER

echanics

tion

4 16 said 10 be n motion when its paosition changes
H ously with respect o a stanonary L'Jt}d‘:,' taken as a
AT
irente point

sistance and Displacement

, The distance covered Dy a body is the actual length of the
wth rravelled by the body berween the initial position and
fral posizion

, The dsplacement of a particle is the change in position of
ine particle in particular direction and 1s given by a vector
iegwn from 115 imitial posiven to its final position.,
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*InFig (2], AB 15 the displacement and {AC+CD +DE+EB) is
the distance rravelled

* Ao in Fig. (b), AC 1s displacement and distance covered is
AB+8C) .

Speed

1 the distance moved by a moving body in unit time, lts umit
#mis or kmph,

Speed =

Distance travelled

or u=E or s=ut
Time taken t
X -’-nE:; 4= speed, s = distance, t = time taken
tufer,leu 's said 1o be moving with a umf_orm speed. if it
Vi g _Eq"‘a' distances in equal intervals of time. _
mﬁr’frect s said to be moving with a variable speed, if it
Ueguy E’g:ﬂl distances in unequal intervals of time or
' -"‘”E’Iige stances in equal intervals qf tme. .
!ra-xeheusgem for a mouion is the ratio of the total distance
¥ the object 1o the total time taken.

=
Average speed u,, = - G o
byt
If the body covers equal distances with different speeds then
2y
U = m

Velocity

* It is the rate with which a body moves in a particular
direction, It is a vector quantity. 9
Displacement in particular direction

Velocity =
o Time taken

= A body is said to be moving with uniform velocity. if equal
displacements of the body take place in same direction’in
equal intervals of time.

+ |f a body moves in such a way that its speed or the direction

or both changes with time, the body is said to have variable
velocity.
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» Average velocity of a body is defined as the net
displacement divided by the time taken for displacement,

— =
: _X:-X
av —
t =t

— -
as net displacement = X3 —X; and time taken =t, —t,

Relative Velocity

The rate of change of position of a body with reference to
moving abserver is regarded as the relative velocity of bady
w.rt observer when the two are moving in same direction,
then relative velocity =v, —v,. When the two are moving in
opposite directions, then relative velocity =v, +v,

Acceleration

o It is}the rate of change of velocity with time. les S1 unit is
mfs®,
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e |f the velocy of an olyect INCreases without change In
direction, it 15 sad to be moving with posttive acceleraton
an olyject decreases withoutr change 10

ith negative

o If the velocity of
direction. the obje
acceleranion of deceler

object 15

ct is said o be moving W
aArion o retardation
zero, 1t 15 at rest or moving

« Acceleravion of an
with uniform velocity

o An object 1s sad 10 he moving Wit
its velocity changes by equal amounts
time

» Anobject
irs velocity changes
time.

scalar and Vect

e A physical guantity which 15
known as scalar gquantity eg,

magnitude only 1
distanice, mass, speec work, power, pressure.
charge and lengt h

» A physical quantit

i, 1l

Iy umiform accelerat
als ol

in equal intery

3 vanable acceleratian. 1]

is said to be moving with
s in equal intervals of

by unedqual amount

or Quantities

completely desc ibed by
rrne,

{ area, voluime,

y which 15 complecely described by 108
magnitude as well as direction 1s known as vector quanuty.
eg. displacement. velacity, acceleration. force, weight.

torgue, momentum and electric field

Circular Motion

« When an object moves along a circular pat
lled uniform circular motion

speed, its motian i ca
f the speed of the body

ular motion is accelerated even |
of a sarellite 15 accelerated monion.

h with uniform

« (urc
i¢ constant. The monion

Angular Velocity

« Angular velocity 15 the rate at w
radhus at the centre changes with tme Its

hich angle swept by the
unit 1 rad/fs.

Bi=1
A
ul
Atr=1
« Angul 0
ngular velocity, i =—
[
s=uxt
and {u:E 7] .
t r
S0, u=urxr
28 u = hinear speed |,

w = angular velocity,
. r = radius of the arcular pach
' L
speed = angular velocity X radius of circular path.

Centripetal Force
motian 15 acted upon by 3
e

« A body performing circular
which 15 always directed towards the centre of th
E Cifgle

This 1s called ‘centnipetal force’
. If 3 body of mass m IS maoving on a circular pary
radius R with uniform speed u then the required CEI'I[ﬂpe[’:T
r ]

mu’
farce, F=—
R
« Centripetal force can be mechanical, electrical or magney

force

centrifugal Force

« In applying the Newton's law of motion we have (o consider
not be assigned to any object in the

some forces which can
surrounding, These fources are called pseudo force.
« Centrifugal force 15 cuch a pseudo force. It is equal and

opposite to centripetal force.
o (Cream separaLor, centrifugal drier work on the principle of

centrifugal force.

Projectile Motion

. When a body moves under an acceleration whose direction
i< different from the direction of the initial velocity, then both

the magnitude and direction of its velocity changes with time.
in a plane. This type

Herce, the body moves on 3 curved path
le mation.

of motion is called projecti

O] vcosh

« Flight time of projectile, T=M
g
- BT S
» Height of projectile, h=u 2
28

¥
= Range of projectle, R:ﬂiﬂ
g

3 We drop down a ball from a roof and at the same time thiow another
ball in a horizontal direction, then both the balls would strike the
parth simultaneously at different places.

1 The horizontal range is the same when the body 15 projected R
8 and(90°-8] .

of

imum when ang®

|-'l The horizontal range of a projectile is max

|
1

projection is 45°



i o pulh which produces or 1ends o praduce
e L uriotn MOLaN of Body, saps or tends 1o sop
Jdﬂ,ﬂ fq‘!'!lfh 15 11 mODr. 105 une 1% ULy
Jbod}wcmf quaneiy andd the straght Yine afong which 3
152 Nnected s €alled the bine ol action of the Torce.

=3 b

m{3110n3| ehect of a [once on 3 bUd}' abogt an ass of
on 15 de.}c”hfd i TEenvs of sneone of force.

e
it
rtia
re prOGeTYY of budhes by virtue ot which they oppose only

pange (heir presem staee i cailed iner 3,
ey measure al the nerta of 4 Gosdy.
.

! Hnmgﬂt of Inertia

me pioperty of 2 body by wrtue of which it apposes any
' (ange 1 U6 STate of rotaton about an axis s called the
ot ol wertia of the body sbout thar ans,

., woment of inerlia of a arcular lamina passing through the
LG and perpendicular (o r.hze plane
| I'=MR

kewton’s Laws of Motion
First Law

i« pates that every body conginues in its stare of rest or in

wilean maran in a straight Iing, unless it is compelled by an
oiemzl faree to change thar scace.

v $ist b 35 also called law of Galileo or faw of inertiz,

ippications

' Athiete runs some distance, before taking 2 long jumgp.

vA Jall thrown upwards in a tram moving with uniform
wocity returns 1o the hand of thrower,

*The mud from the wheels of a moving vehicle Hies-off
angenially.

* When we shake the branch of a mango Iree, the mangoes
R down,

* Aman jumping from a moving tran may fall down.

*¥a coch placed under 2 book is given a sudden pull, it

£omes out withour disturbing the book.
'When 2 horse

|

I‘l batkoward

”'"'nen ) |

E w running  horse suddenly stops, the rider falls
|

suddenly srarts moving the nder falls

Wa i ]
*hita Carpet with a stick to remove the dust

' deeang Law

Propg g % it, (he force acting on an object is direcsly
B ccelorar the product of the mass of the object and
w - oration prodyuced on it

feamxa=sf=kma

Vie 060 .
ks 1in ) system = F =ma

&
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' 58w 15 newton.

+ Newion's second law gives the magnitude of force.
» Newtan's fiest Jaw 15 contamed m the second law.

Applications

China wares are wrapped in stiaw of paper befor-_t p;ckms.
A, person falling on pucca Aoor {or frozen ice} is lkely o
receve more injuries than one falling on kuccha floor (loase
earch).

while cacching a ball, a cricker player lowers hus hands to
save tumself from getting hurt

Bogres of the trains are provided with buffers to avoid severe
jerks dunng shunting of trains.,

Third Law

According to this law. to every action there is an equal and
OppOSIte reachion.

Applications

In order o walk, we press the ground in backward direction

wirh our feer. As z resulr, the earth on other hand pushes us
in foreard direction,

It is difficult 1o drive 2 nail Into a wooden block withaut
holding the black. A jet plane mowves on the principle of
Mewton's third law of motian, As axhaust gases came out

from the nozzle at a greater speed, the reaction of the same
rmoves the plana forwards.

Momentum

* The momentum of a body is defined as the product of its
miass and its velocity.

Momenium = Mass % Velocity
F=mXy
' li;; direction i5 the same as the direction of velocity of the
dy.

It is 2 vector quantity. Its S unic is kgmi/s.
= Concept. of momentum was introduced by Newton,

= In the zbsence of external forces, the woral momencum of
the system is comserved.

L2, oy =y, far a body.
and rmuly Fmb, =my ey, for two bodees.

Applications of Conservation of Momentum

» When a bullet is fired from a gun, the gun recoils or gives a
sharp pull in backward direction.

While firing a bullet the gun must be held tght 1o the
shoulder,

When a2 man jump from a boat to the shore, the boac
slightly moves away from the shore,

o Hocker works on
MOoMmentLm.

If sameone ekt on 2 Frictioniess Aoor desires to get out of it,
he can do so by blowing air out of his mouth.

the prireiple of conservation of
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Impulse

« An impulse 15 a large force acuing on a body for a short tme
to produce a fimte change n momentum

- Force x hime

= Change i momentum

T | =F %t

lts SI urit 15 M-s or kg-m/s

Examples of Momentum and Impulse

Il a player by drawing his hands backwards

e Impulse

s In catching a ba
increases the nme of contact

« An arhlete 1s advised to come 1o stop slowly after fimishing a
fast race
« The layer of bricks 15 broken by player

Friction

« It 15 the opposing force that is set-up between rhe surface of
contact. when one body slides or rolls or tends to do so, on
the surface of another body.

e The maximum value of the force of frcuon which comes
into play before a body just begins to shide over the surface
of another body 15 called limiting friction

« The force of friction that comes into play between the
surfaces of two bodies before the body actually starts
mowving 15 called static friction.

. The force of friction that opposes relative motion between
rwo surfaces in contact 1s called kinetic or sliding friction.

. The fricuonal force developed when a body rolls over a
surface. 1s known as the rolling friction.

Static fniction 15 @ sell adjusting force and it adjusts itself sa that it
hecame equal to the applied force

Laws of Friction

« Friction acts in a direction opposite to the direction of
motion of the objects. Fricion depends upon the nature of
the two surfaces in contact.

« Friction s independent of the area of contact of the two
surfaces, Rolling friction is less than sliding friction.

« Force of ficuon (F) 1s directly proportional to the normal
reaction (R).
e, F=R=F=uR
where, u = coefficient of friction.
Also I = tan o, where & is angle of friction.
Angle of repose = Angle of friction ie, 8 =

Advantages

* Due to ncuion, we are able ro move on the surface of earth,
* The fibres of thread are held together due to force of friction,
* The brakes applied in automobiles work only due to friction.

* Sledges are used in i
arctic regio fr
surface of i EgIon as mcuon 15 very low on EhE

Disadvantages
o A lot of energy 15 wasted in the form of hey h
wear and tear of the moving parts At Cag,
e Due to friction, speed of automobiles canngg b
beyond a certain himit l'lcrga%

Methods for Reducing Friction
« By using lubricants €8, grease, all etc

By using ball or roller bearings

By changing shding to rolling

By using soap solution

e By using nowder

L

L]

The tyres are threading which also increases the In'cnmi h'El';\l'E;.n
yres and the road

Work

« Work is said to be done, if a force acting on a body is able
actually move it through some distance in the direcrign i
the force

-+ =+

« Work = Force x Distance, e, W=F.s
s Its Sl umit 15 a joule (J).

Positive Work Done (Examples)

« When body falls freely under gravitational pull
« When a horse pulls a cart on a level road.

Negative Work Done (Examples)

« When a body 1s made to slide over a rough surface. Whena
positive charge 1s moved towards another positive charge

Zero Work Done (Examples)
» When a coolie travels on a platform with a load on his head

« When a body is moved along a circular path with the heip
of a string, When a person does not move from his posinon
but he may be holding any amount of heavy load

e

Energy

« The energy of an object is its capacity for doing work It is3
scalar quanuity and its umit 1s joule (J).

e Energy can exist in different forms such as mechanica
energy. heat energy, sound energy. light energy etc

= Mechanical energy is of two types 1e. kineric energy and
potential energy.

Kinetic Energy

= The energy possessed by a body by wvirtue of it
called its kinetic energy.
« A body of mass m and moving with velocity v has
;. P
kinetic energy = Emv‘ =—

m
| :Dmﬁfauf
s When momentum is doubled kinetic eneTgy

fimes.

¢ mouan i



e

¢ energy of a1 15 used to run wind rruills,
L ,;.nu;c gnergy Of FUNMME water is used 1o Fun the wagey
3 Falt

' :1“:_;”H fred fom 2 gUN Can pierce 2 targer due o s
A

} e ENEEY-

IW,ﬂial Energy

e €nETEY possessed by a body by virrye of s pasition,
‘ 3 body is rased € a height h abgye the surface of
900 . then potential energy of body = mgh

#:‘u nere parential energy = wark done =mgh

L I1%

W:‘ﬁ patenual energy of the wous

d Spring of a of ck |
wed 0 dnve the hands of the claek B ock ig

y poe to potential energy of the strerched

) forward with a large velotiey on rel

3 The potential energy of water in dam
wibnes m order 1o produce
B?nzl'itﬂﬁ

mmleofconsemﬂonofEna‘gy

« chargy cart neither be created nor daestrg
rarstarmed from one farm 1o anorher,

+ The (oral amiounc of energy in the universe remaing CONSTaNT,
» Tre bady falls its potencial energy decreases but, at the same
e el enerpy increases by an equal amoynt.

Iransformation of Energy

'ha heat engine, heat enerpy changes into mechanical
mergy. In the Sun, mass changes into radiant energy.,

'han elecincal heater, the elereric energy is converted into

hewr energy.

"Ian dlectne bulb, che electric energy
ey In burning ¢oal, oil etc,

Wheat energy.

*Haen we cub our b

ergy of muscles

*han deciromy

bow, the arraw
€ating the bow.
545 ueed ta run
electric énergy using the

yed but cam only be

is converted inta light
the chemical energy changes

ands, hear is generated Here mechanical
Is converted into heat energy.

Energ}-_

ES-Enargy Equivalence

g » Einsrain Proved the relation between mass and
193

+:;$ Where ¢ is che velocity of light
ani ‘0 verification of the two laws—law of

Mass and law of conservation of energy.

['“'E' fate

Téw, o doing work is called power,

: W
E“j'f’ﬂeu'n ume t then power P, i5P=—t-

gnet, the electric energy is converted into )

Mechanics 591

* Power s 3 scalar guannity with 51 unit Ware or 'oilefs.
1 wart hour = 3600 joule
1 kilowatr hour =3.6 x10% |

* 1 HP =748 warr

Gravitation
Gravitation

* Every body attraccs other body by a force called force of
gravitation.

Newton's Law of Gravitation

* The force of gravitational atrraction between two  poinr
badies is directly proportional to the product of their masses
and inversely proportonal to the square of the discance

_ L
between them je. F=( '22:

where G is unwersal

grovitational constant, it's value is 6.67 10" N-m? kg™?.

Gravity

* The gravitadional force of earth is called gravity ie. gravity is
farce by which earth pulls a body towards its centre.

* The acceleration produced in 2 bady due to force
is called acceleration due 1o gravity and

Variation in g

* Value of g decreases with height or depth from earth's surface.
* £ i3 maximum at poles,

2 is minimurn at equator.
% decreases due o rotation of earth,

2 decreases if angular speed of earth increases, and increases,
if angular speed of earth decreases,

Satellite

v Sarellite are macural or artificial bodies revolving around a
Planet under its gravitational arraction,

* Orbital speed of 3 satellite is independent of its mass and
depends upon the radius of oric.

* The orbical speed of 3 satellite vevolving near the surface of
earth is 79 kmys,

Time period of revolution of satellite revolving mear the
surface of earth is 1 br 24 min {B4 min),

* Period of revalution of 3%

tellice depends upon the heighe
of satellite from the surface of earth,

Every body inside che satellite is in a state of weightlessness.
Period of revolution of 2 satellite i independent of
If a sacellive revalves in

rarth's rotation ie, fro
revalution equal to um

of gravity
its value is 98 mjs®.

i[5 Mass.

#quatorial plane in the direction of
M West 10 east with a period of
e petiod of rotation of earth on s
Qwn axis re, 24 hours, then the satellite will appear
stationary relative to earth. Such a satefite is called
geo-stationary satellite. Such a sarellice revolves around the
earth at a height of 2600 km.
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polar orbit at 4

gs around the earth n
5 4 mur

senods of the sarellices
asung and mapping ete

« Polar sacellice 1ey olv
of 800 km Time |

height
ed 1ot weather farec

s These are us

Escape Velocity

lociry 15 that miin
should be projected from th
out of gr.wu.mmm! field of
at the earth surface 1s |

i
en by v, =428R

face 15 24 km/s. So. there Is

yum veloaity with which a body
o surface of earth, 50 as It goes
arth and never return Lo earth
1.2 km/s

s Lscape ve

« bscape velocity
« Escape velocity 1s BV

« The escape veloCity at Moon su

no armoesphere
» The value of gon the m

Mass and Weight

o The mass of a body 15 the quantity of matter contained n it
It is scalar quantty and its 3l umit IS kg. Mass does not
change from place to place and remains constant

« The weight of body 1s the force with which it is attracted
cowards the centre of the earth.

« Weight of the body w = mg

weight of a body 1s not constant

oon 1s 1/6th of that on the earth

it changes from place to
place

Weight of a Body in Lift

« |F Iift 15 stamionary Of MOVINg with u
* upward of downward), the apparent weight
equal to Its true weight.

o If lift 1s going up with acce
body 15 more than the true weight

awn with acceleranon. the apparent weight

weight

it fall freely. In this situacion,

life become zero. This is the

niform speed (either
of a body is

leration, the apparent weight of a

o If lifr 15 going d
of a body 1s less than the true

if the rod of the hft 15 broken.
the weight of a body in the
situation of weightlessnéss.

Simple Harmonic Motion

repeats its morion about a fixed pont after a
regular time interval in such a way that at any moment the
acceleracion of the particle 1s directly proportional to 1ts
displacement from the fixed point at that moment and 15
always directed rowards the fixed point than the motioa of
the particle is called smple harmonic motion.

When a particle executing SHM passes through the mean

position

{a) no force acts on the particle.

Eb} acceleration of the particle is zero.
¢} velocity 15 maximum,

{d) kinenic energy 15 maximum.

{e) potential energy is maximum.

* When a particle executing SHM is at the extreme end, then

{Hf acceleraton of the particle is maximum,

(b} restonng force acting on particle 15 maximum

(e} velocy of particle 1s zero .

If a particle

{cl) knetic encrgy of particle s zero

(e} potential energy is maximum

Periodic Motion

« A motion which repeats iself after equal intervale
called a periodic motion. S 0f g

Oscillatory Motion

« A mouon in which an object moves back and forth ¢
about a fixed position is called an oscillatory moticn “Peateg

Simple Pendulum

« A simple pendulum consists of a small metal ball sugpen
by a long thread from a rigid support, such that the g,
4

free to swing back and forth.
The distance of the pendulum from its mean positgr, ,

called its displacement.
. The maximum displacement of the pendulum on either 54,

of its mean postition 1s called the amplicude of ascillatgn
Time period is the ume taken by the pendulum to comple:

one full oscillation.
Frequency is the number of full oscillations completed b

the pendulum in one second.
Second pendulum 15 one whose time period is 2 seconds

Time period of smple pendulum T=2n —l, where | s
g

length of thread. The ume period of a smple pendulum of
infinite length 846 min. A pendulum clock goes slow in

summer and fast in winger.

Points to be Remember
When a particle returns to the starting points, its average velooy =

| zero but average speed is nat zero.
| 7 Distance is a scalar quantity and displacement is a vector guantity
| =1 Displacement of an object in a given time interval can be positve.
negative or zero. The dispiacement of an object between two gie
points is & measure of the shortest distance between them.
3 Speed is always equal 10 or greater than magnitude of the velocy.
< When a vehicle takes a turn on a circular path it requires centpety
force. If friction provides this centripetal force then vehicle can Mo
circular path sefely. if friction force > Required centripetal foté
‘ A Al bodies fall fregly with the same acceleration.
'3 The acceleration of the falling bodies does not depend on the ™S
of the body. The anguiar velocity of revolution of 3 plant around ¢
sun in an elliptical orbit increases when the planet came close ¥
sun and wce-versa.
7 A person carrying having weight in his hands and standing 07 2
rotating platform can changes the speed of platform
When the person suddenly folds his arms. its momet of ingrkd
decreases and in accordance the angular spead ingreases ot
7 A heavier body has a larger linear momentum than 3 lightet
moving with the same velocity. eamé
9 A heavier body has a smaller velocity than a lighter body havind
lingar momentum. e
3 The center of gravity of a body is that point through wihuch the &

weight of body acts. -




| frces acting on an object
{;'\ll‘lnﬂl hways balanced
b ) are *]n,mﬂ_., unbalinced
(] _11:\' ar may not be balanced
A m :
i‘ll' :.'-'J"'-‘ ol the above
il

entuim has the same unit a4 that n
Mot
3 V) couple 0
e ) moment of momentum
Ic :
goter ANVEN OVET an olly rog,
Eiusv on the oy road
hﬁ mertia of the scooter tyres Increases
[;1 inertia of the scooter tyres decreases
i) friction between tyres .arul_ 0ad increases
(§) friction between tyres and road

Lo

1 denerally ships

decreases
The lorce ol gravitation behween wo
i
Uil
depend ¢
:E:IIl then separation

bodies does not

bl the priduct of thew Masses
"_| the sum of their masses
dl the gravitational constant

+ The acceleration due to qravity
(s} has the same value everywhere in space
bl has the same value everywhere an the earth
c] vanes with the latitude on the earth
el s greater on the moon due to its smaller
h When the dislance, anp object lravels s directly
poportional to the length of time, il is said to travel
'.'.‘f
i3] zer0 velotity
o constant velogity

diameter

(b} uriform velogity

[d] constant acceleration
% When work 1s done on the body

(3} it gaing Energy

I} it loses energy

! its energy remains constany
I8 None of the above

b The escape velotity of a projectile from the surface of
the 2anth s dpproximately

8 113 ken |
ik} 115 km [

% When i bod

) 1.2 kms
(d) 1.4 km/s

! ¥ lalls freely

B its PE s converted into KE

o its KE i tonverted into PE

d s Mechanical tnergy is converted into heat energy
% None of the above

| dl;“:“’“llk s churned, the

cream is separated from it
| ;
5:' T Mtationa) foree [b) centrifugal force
1 Ty force (d) adhesive force
?amf zﬂ,_pf velocity of an object from the surface of the
oy 8 s, 1f the mass of the earth is increased
e nﬁ © Tesultant escape velocity would be
s (b (116 %2) kmfs

d) [1 16 % %) kmfs

Ity y 16x4) kmjs
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14,
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16.
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18.

19,

20,

21.

EXxercise

A line drawn Irom the Sun 1o a planet, moving arcund
It, sweeps over a fixed arca in a given interval of Lme,
This is according to

(a) Kepler's law

{b) Ohes law
lc) Lenz's law

[d) Newton's law

When a mass undergoes simple harmonic motion, there

is always a constant ratio between 1its dlsplu:rement_ and
[al perind (b) acceleration(c) mass (d) velocity

A parachute helps a parachuter, while jumping from
aeroplanes, o

(a) protect him from frictional forces of the air

(bl to protect him from the attack of birds

(¢} to reduce his speed of descent due to upward thrust of
the air on the open parachute

[d) to reduce his speed of descent controlling the air
currents

Which of the following changes when a particle is
moving with uniform velocity?

(a) Speed (b} Acceleration
[c) Velocity {d) Position
Rocket works o

{a} mass
(¢} momentum

p the principle of conservation of
(b) energy

(d) None of these
When horse sta

ns running all of a sudden, the rider on
the horse falls back because
(a) he is afraid
(b) he is taken a back
(¢} due to inertia of motian,
COmes in motion
(d) due to inertia of rest,
rémains at rest

Two balls of different masses have the same kinetic
energy. The ball having greater momentum will he
(a) lighter one

[b) heavier one
(c) Both having equal masses

(d) Cannot say
A boy suddenly comes ang sits on a circular
table. What will Temain conserved?
(a) ﬁlmguiar momentum {b) Potential energy
[¢) Linear momentym (d) Kinetic energy

With a velocity less than the
um of its kinetic angd potential

the lower part of his body

the upper part of his body

rotating

A missile is launched
escape velocity. The s
energy is
(a) positive
b) negative
le) zero
(d) May be

positive or negative depending
velocity

upon its initial
The: chance of a vehicle to overturn while negotiating
a crcular path depends on

(a) speed of the vehicle only

(b) radius of the circular path only

[¢) speed and height of the vehicle and radius of the
circular path

(d) height of the vehicle only
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Three pendulum clocks A, B and C are synchronised
on the surface of the earth at the sea-level. The cluck
A is taken to the top of a mountain and the clock B is
taken under a deep mine. The temperature at the three
locations are assumed to be the same. On the basis of
the above, which one of the following is correct?

(a) Both A and B run faster than C

(b) Both A and B run slower than C

fc) A runs slower than 8 but runs faster than C

[d) B runs slower than C but A runs faster than C

The time period of a pendulum on moon

(a) becomes zero (b) decreases
[c) increases (d) remains the same

When an object is thrown up, the force of gravity
(a) is opposite to the direction of motion
(b) is in the same direction as the direction of motion
[c) decreases as it rises up
(d) increases as it rises up

The period of the pendulum depends on ils
(b) length

(a) mass
(c] energy (d) amplitude
The time period of a simple pendulum is given by
{e:]l’=4$*.r1"JE (b) T =2m,|%
q L
[t:}'n"=.‘c’1":\lz [-:!]T:?n:i
g g

If the amplitude of a simple pendulum is made
one-fourth, its time period will become

{a) twice (b) half

(c) one-fourth (d) Will not change
Which of the following graphs represent the case of a
cricket ball thrown vertically upwards and returns to
the hands of the thrower?

\ / mi
(77]

Time

(a)

Speed

Time

(¢) E; @&

Time Time

The work done in liftin
; ! g 200 kg of water through
vertical height of 6m is [g=10 n?,s’} rougn &
oK (b) 12000 J
¢} 1200 ) (d) 120 K

30.

3.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

T —g

II dl’.‘[‘ﬂl&‘rl’ﬂlinn due to graww is ]ﬂ
my

potential energy of a bod '

height of 5 m, is ¥ of mass 1 4 ]‘ITpT
(a) 50 J (b) 100 1
(c) 500 J (d) 50 K

A train travels a distance with a s

returns with a speed of 50 km/h, '[Fl-.ﬂ:dm? £ 30 -

the train is CTaGe Spegg
(a) 36 kmfh (b 37.5 kmjh
(c) 38 kmfh (d) 40 kmfh

If acceleration due to gravity is 9.8 m/&, the
of the object whose weight is 49 N, ;4.'; n the
a) 14 kg [b) 10 kg
c) 9 kg (d) 5 kg
Friction belween any two objects is due 1o
(a) attraction between them
(b) repulsion between them

(¢) even surface of them
(d) bumps and cracks on them

The motion along a straight line is

{a) rectilinear [b) translatory
(c) rotating {d) oscillatory
The momentum of a heavy object at rest will be
(a) zero (b} small
(c) large {d) None of these

It is easier to roll a barrel along the road than to pul

because
{a) rolling invalves only one point of contact between

barrel and the earth
(b) rolling friction is considerably less than the sh
friction
(c) the full weight of the barrel does not become effect
while rolling
(d) None of the above
A cricket player moves his hands along the direction
the moving ball while catching it in order o
(a) kill the googly of the ball
[b) conserve energy
(¢) conserve mass
(d) reduce the force of impulse

A car has a speedometer to measure the

(a) average velocity (b) instantancous Vet

(¢) mean velocity (d) acceleration
Sound waves travel with a speed of about 33%’“:&-
wavelength of sound whose frequency 15 3

(3) 08 m (b) 84 m

(c) 06 m (d) 02 m
Light year is the unit of

{a) time (b) mass

c) speed of light (d) distance i
If acceleration due to gravity is 0.8 Pé'fﬂiﬂuﬂ
wheat weighs 200 kg. The height 0 whi be 0800 %

energy may
(b) 4 m

(d) 10 m

raised so that its potential
fa) 5 m
() 3m



e Lt TR R

logg are rann)

< and a tet g wilhi the same s

A Be o ratio of their kinehe energies iltrh:; t:}z:ilijt
jies, s1igh

b
e e norse is ten hmes that ol dog, is

e = b) 100 1 :
ﬁl“] 0! (b) 100 €11 -9 (d) 98 - 98

o0 mmunication relay satellite is able to telecast
'ﬂ" :luqrd““““Js rmm!l.!.mm&l'c,' from one part of the world
!‘1 anothet becaust _
© ) its period of revolution is greater than the penod of
qgtation of the earth on its axis o
o) its pfrlmi of revolution s equal to the period of
potation of the earth on its axis ¢
fc) 11 period of revolulion 15 less than the period of
cotation of the garth on its axs !

(d) 1 mass is less than the mass of the earth

f| the velocity of a particle is reduced to half of its

. ;nl“ﬂ] value, then the Kinete energy of the particle will
{a) get doubled

b) become four times
f¢) reduce 1O half of its original value
id) reduce to one-fourth of its original value

5. The earth revolves around the sun in an elliptical orbit

is SPEEd
(al s greatest when it 15 farthest from the sun

o s greatest when it is closest to the sun
(c] remains the same at all points on the orbit
(d} goes on decreasing continuoushy

. Alftis descending at a constant speed v. A passenger
\n the Lft drops a coin. The acceleration of the coin
rowards the floor will be

(a) zero o) +g

4. Aman pushes a wall but fails to displace it, he does
(a] negative work (b) positive work
ic) no work at all {d) maximum work

{c) -a [c) g°

48. A particle of mass m has momentum p. Its kinetic

enerqy will be
(o) p'm () ¢ Im

fal mp
49. Moment of momentum is called
fa} torque (b) weight
[c} moment of inertia (d) angular momentum

50. The square of time period of revolution of a planet
round the Sun is
(a) directly proportional to its average distance from tne
Sun
(b) directly proportional to the square of its average
distance from the Sun .
{¢) directly proportional to the cube of its average distance
from the Sun
(d) inversely proportional to its average distance from the
Sun

1. If the distance between two objects is doubled, the
force of attraction between them i )
[a] become 1/4 times (b) become 2 tmes
[} become 1/8 times (d) remain sam=

2. The weightlessness e_xpaﬂenced while orbiting the

earth in spaceships, is the result of
la) inertia (b) acceleration

e} centre of gravity (d) zero gravity

(d) g [2m

soid ] L e T
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53. Average velocity of an object is erual to lhe mean of
s initial and hnal velooties, if the acceleration 15
(a] uniform (6] varable
{c) Both of these (d} Mone of these

54. Assertion (A) Moon's gravity 15
one-eighth of earth’s gravity.
Reason (R) Due to less gravity, moon is unable o
retain its atmosphere.

la) Both A and R are indwidually true and B is the correct
explanation of A

(b) Both A and R are individually true, but R is not the
carrect explanation of A

fc) A s true, but B 5 false

(4] A s false, but R is trug

55. Assertion (A) A hght body and a heavy body have
equal kinetic energy but heavy body consists of greater
momentum.

Reason (R) Momentum 15 directly proportional to the
mass of hody.
(a) Both A and R are individually true and R is the correct
explanation of A
(b) Both A and R are individually true, but R is not the
correct explanation of A
(c) A is true, but R is false
{d) A is false, but R is true

equivalent 1o

5h. The motion of the wheel of a cycle is
{a) rectilinear (o) translatory and rotatory
[c} rotatory (d) translatory

57. An object whose speed is constant
(a) must be accelerated {b) might be sccelerated
{c) cannot be accelerated  [(d) has a constant velocity

5§. Force can be defined on the basis of
{a) Newton's second law of motion
(b} Newton's first law of motion
(¢} Mewton's third law of motion
(d} Newton's law of gravitation

59. Which one of the following is a vector quantity?
|a) Force {b) Area
(c) Volume [d) Density

§0. It is difficult to walk on ice than on road because
(a) ice is harder than road
(b) road is harder than ice
(c) ice does not offer any reaction when we push it with
pur foolt
(d) ice has a lesser friction than road

61. The rate of change of momentum gives .
[a) moment, (b) acceleration
{¢) force (d) impulse

62. A body at rest may pOSsSesses
{a) kinetic energy {b) momentum
(c) potential energy (c) None of these

63. Ball bearings are used in cycles and scooters 10
(a) reduce the area of contact between the two surfaces

(b) increase frictional force between wheel and axle
(c) reduce frictional force between wheel and axie
(d) reduce frictional force between ground and vehicle
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63,
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67.

68.

64,

70.

71

72,
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21.
3.
4.
51.
61.
7.

. A sohd sphere, a disc and a ring of the same mass and

radius are allowed 1o moll down a [rctionless, inclined
plane simultaneously from the same height. In this
context, which one of the following statements is correct?

[al The disc reaches down first

(b} The ring reaches down firsl

(c} The sphere reaches down first

{d) All of them reach down simultaneously

Power of the moving body is stored in the form of
{a) work and time {b] force and distance
fc) force and velocity [d) distance and acceleration

A boy sitting on the topmost berth in the compartment
of a train which is just going to stop on a railway
station, drops an apple aiming at the open hand of his
brother situated vertically below his hands at a
distance of about 2m, The apple will fall
{a) precisely in the hand of his brother
(b) shghtly away from the hand of his brother in the
direction of motion of the train
[c) shaghtly away from the hand of his brother in the
direction opposite to the direction of motion of the

frain
{d] None of the above

Newton's second law of motion connects
{a) momentum and acceleration
(b) change of momentum and velocity
[c) rate of change of momentum and external force
(d] rate of change of force and momentum

One horse power is equal to
la) 746 W (b) 738 W
fc) 726 W (d) 764 W

An object of mass 2 kg is lifted vertically through a
distance of 1.5 m. The work done in process is

(a) 294 ) [b) 194 )

(c) 174 ) (d) 204 J

Two bodies of equal mass are kept at a height of h and
3k, Then, the ratio of gravitational potential energies is

fa)1:9 (b 3:1 fc) 1:3 (d) 1:1
Two bodies of equal mass move with the velocity Iof 2v
and 3v respectively. Then, the ratio of their kinetic
energies is

(a) 4 :9 (b) 2:3 )3 :2 (d) 8 : 11
The length of a simple pendulum becomes four times
the orginal length. If the initial time _periud of
pendulum is T then the new time period is

73.

74,

75.

76.

77,

78.

(a) T (b) 27 c) 3T (d) 47
Answers
. (o) 2, {c) 3. (d) 4. (c) 5. (c) 6.
. (a) 12, (a) 13. (b) 14. (c) 15. (d) 16.
lc) 22, (a) 23. (c) 24. (a) 25. (b) 26.
(b) az. (d) 33, (a) a4. (a) as, (a) 3s.
{a) 42, (a) 43. (b) 44, (d) 45. (b) 46,
(a) 52. (d) 53. {a) 54, (d) 55. (a) 56.
e s2.(c) 63 (c) 64. (c) 65. (c) 66.
@ 72 () 73 (a) 74. (d) 75. (a) 76.

o T e

ot
A body falls from rest. The veloein .
a distance 2h is Ve welocily & ulred by faj;
(a] 2.,."53_: (b) \fgn
(el J]Egh [d) None of these
A body has a mass of 6 ky on the 4
measured on the moon, its mass woulq };:nh; hegy
(a) nearly 1 kg {b) less than 1 k[EDS 2
[c) less than 6 kg (d) 6 kg .

The cat can survive a fall from a height Much
than human or any other animal. It jc because mem
Cat

(a) can immediately adjust itself to land on ;ﬁﬂ;uarm! [
and bend the legs to absorb the impact of fallin

(b) has elastic bones 9

[c) has thick and elastic skin

(d) also gets injury equally with other animals but &
tremendous endurance, resistance and speedy ﬂ-‘tlml::

A passenger in & moving train tosses a five fupee con
If the coin falls behind him, then the train myg be
moving with a uniform (CDS 2010 y

{a) acceleration (b) deceleration

[c] speed (d) velocity
If an object having mass of 1 kg is subjected to a force
of 1 N, it moves with (CDS 2010 )

(a) a speed of 1 mfs

[b) a speed of 1 km/s

[c) an acceleration of 10 m/s’

(d} an acceleration of 1 mfs’
A boy throws four stones of same shape, size and
weight with equal speed at different initial angles with
the horizontal line. If the angles are 15° 30°, 45° and
60°, at which angle the stone will cover the maximum
horizontally? (CDS 2010 1)

a) 15° (b) 30°
c) 45° {a) 60°
Fat can be separated from milk in a cream separation
because of ' (CDS 2009 I}
(a) cohesive force [b) gravitational force
lc) centrifugal force (d) centripetal force

On which one of the following conservative laws, does

a rocket work? (cDS 2008 Il
fa) Mass (b] Energy
[c) Linear momentum {d) Angular momentum

(b) 7. (a) 8. (b) 9. (a) 10, (&)
(c) 17. Ed] 18. (b) 19. (a) 20. (@l
(c) 27. (d) 28. (c) 29. (b) d
(b) a7. (d)  a3s. (b) 39. (c) 40.
(b} 47. (c} 48, (d) 49, (d)
(b) 57. (b)  S8. E:bJ} ::- E:;
b 67. (c) 68. (a ;

ga:: 77. E:n'} 7 ) 71900 8.0




