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Cc.U.Q

KEPLER'SLAWS

The time period of an earth’s satellite in
circular orbit isindependent of

1) themassof the satellite

2) radiusof itsorbit

3) both themassand radius of the orbit

4) neither themassof thesatdllite nor theradius of
itsorbit

If the earth is at one-fourth of its present
distancefrom thesun, theduration of theyear
would be

1) half the present year

2) one-eighth the present year

3) one-fourth the present year

4) one-sixteenth the present year

The radius vector drawn from thesun to a
planet sweepsout ___areasin equal time
1) equa 2)unequal 3) greater 4)less

If theareaswept by thelinejoiningthesun
and theearthfromFeb 1toFeb 7is'A’, then
theareaswept by theradiusvector from Feb
8toFeb 28is

DA 2) 2A 3) 3A 4) 4A
The motion of a planet around sun in an
eliptical orbit isshownin thefollowingfigure.
Sunisstuated at onefocus. Theshaded areas

areequal. If the planet takestime ‘t,’ and

‘t,” inmovingfrom A toBand fromCtoD
respectively, then

10.

11

12.

1) t>t, 2) t<t,
3) t,=t, 4)Incompleteinformation

Two satdllitesarerevolving around theearth
in circular orbitsof sameradii. Mass of one
satellite is 100 timesthat of the other. Then
their periodsof revolution arein theratio

1) 100:1 2)1:100 3)11 4) 10:1
AccordingtoKepler’ssecond law, linejoining
the planet to the sun sweeps out equal areas
in equal timeintervals. Thissuggeststhat for
theplanet

1) radid accelerationiszero

2) tangential accdlerationiszero

3) transverse acceleration iszero 4HAll
NEWTON’'SLAW OF GRAVITATION

If F and F aregravitational and electrostatic
for cesbetween two electronsat adistance0.1
mthenF /F isintheorder of
1) 10% 2)10*®  3)10%
F= G”:gmz isvalid

1) Between bodieswith any shape
2) Betweenparticles

3) Between any bodieswith uniform dendity

4) Between any bodieswith same shape

F. F. and F_represent the gravitational,
elgectro-magnetic and nuclear forces
respectively, then arrangetheincreasing order
of their strengths

DF.F.F, 2F,F,F JFF,F 4F
Find thetalse statement

1) Gravitationd forceactsaong thelinejoiningthe
twointeracting particles

2) Gravitational forceisindependent of medium
3)Gravitationa forceformsan action-reaction pair
4) Gravitationa force doesnot obey theprinciple
of superposition.

Law of gravitationisnot applicableif
A)Veocity of moving objectsarecompar able
tovelocity of light

B) Gravitational field between objectswhose
masses ar e gr eater than the mass of sun.
DA istrue Bisfalse 2)Aisfase Bistrue
3)Both A & B aretrue 4) BothA&B arefalse

4) 10

F,F,

gl n?
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Amongthefollowingthewrong statement is
1) Law of gravitationisframed using Newton's
thirdlaw of motion

2) Law of gravitation cannot explain why gravity
exigs

3) Law of gravitation doesnot explainthe presence
of forceevenwhentheparticlesarenot inphysica
contact

4) When the range is long, gravitationa force

becomesrepulsive.

Out of thefollowinginter actions, weakest is
1) gravitationd 2) electromagnetic

3) nuclear 4) eectrogtatic

Neutron changing into Proton by emitting
electron and anti neutrino. Thisisdueto

1) Gravitational Force 2) Electromagnetic Force
3) Weak Nuclear Force4) Strong Nuclear Force
Attractive For ce existsbetween two protons
insidethe Nucleus. Thisisdueto

1) Gravitationa Forces2) Electromagnetic Forces
3)Wesak Nuclear Forces4)Strong Nuclear Forces
Repulsivefor ceexist between two protonsout
sidethenucleus. Thisisdueto

1) Gravitationa Forces2) Electromagnetic Forces
3)Wesak Nuclear Forces4)Strong Nuclear Forces
Radioactive decay exist dueto
1)Gravitationa Forces2)Electromagnetic Forces
3)Weak-Nuclear Forces

4)Strong-Nuclear Forces

Two equal massessepar ated by adistance

d attract each other with aforce(F). If one
unit of massistransferred from oneof themto
theother, theforce

1) doesnot change 2) decreasesby (G/d?)

3) becomes d? times 4) increases by (2G/d?)
Which of thefollowingistheevidenceto show
that theremust beafor ceacting on earth and
directed towardsSun?

1) Apparent motion of sunaround theearth

2) Phenomenon of day and night

3) Revolution of earth round the Sun

4) Deviation of thefaling body towardsearth
Six particles each of mass‘m’ are placed at
the corners of a regular hexagon of edge

length *a’. If apoint mass‘m,’ isplaced at
the centre of the hexagon,then the net
gravitational for ceon thepoint massis

6GN’? 6Gm 6Gm
DT )Tt Yyzen 4
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If suddenly thegravitational for ceof attraction
between earth and satelliter evolving around
it becomeszer o, then thesatdlitewill (2002A)
1) Continueto moveinitsorbit with samevel ocity
2) Movetangential to theoriginal orbit with the
same veocity
3) Becomes stationary initsorbit
4) Movetowardsthe earth

RELATION BETWEENQg AND G,

VARIATION OFg
If thespeed of rotation of earth about itsaxis
increases, then the weight of the body at the
equator will
l)incresse  2) decrease 3) remainsunchanged
4) sometimes decrease and sometimesincrease
Theratio of acceleration dueto gravity at a
depth ‘h’ below thesurfaceof earth and at a
height ‘h’ abovethesurfacefor h<<R
1) congtant only when h<<R
2) increaseslinearly withh
3) increases parabolicaly withh 4) decreases
If the gravitational force of earth suddenly
disappears, then,
1) weight of thebody iszero
2) massof thebody iszero
3) both massand weight become zero
4) neither theweight nor themassiszero
Which of the following quantities remain
congtant in aplanetary maotion, when seen from
the surface of thesun.
2) angular speed

DK.E

3) speed 4) angular momentum
Average density of the earth (2005A)
1) doesnot dependon ‘g’

2) isacomplex functionof ‘g’

3) isdirectly proportional to* g’

4) isinversdly proportiona to*g’

A person will get morequantity of matter in
kg-wt at

1) poles2) alatitude of 60° 3) equator 4) satdlite
A pendulum clock which keepscorrect time
at thesurfaceof theearth istakenintoamine,
then

1) itkeepscorrecttime  2)itganstime
3)itlosestime 4) none of these
Twoidentical trainsA and B movewith equal
speedson parallel tracksalong the equator.
A movesfrom east towest and B movesfrom
west to east. Which train will exert greater
forceon thetrack?

DA 2)B 3)theywill exert equal force

4) Themass and the speed of each train must be
known to reach aconclusion.
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Assumingtheearth tobeasphereof uniform
density, theacceleration dueto gravity
1) at a point outside the earth is inversely
proportional to the square of its distance from
the centre
2) at a point outside the earth is inversely
proportiona toitsdistancefromthecentre
3) atapointinsdeiszero
4) at apointingdeisinversaly proportional toits
distancefromthe centre.
If earth weretorotatefaster than itspresent
speed, theweight of an object
1) increase at the equator but remain unchanged at
poles
2) decrease at the equator but remain unchanged
atthepoles
3) remain unchanged at the equator but decrease
atthepoles
4) remain unchanged at the equator but increase at
thepoles
Thetimeperiod of asimple pendulum at the
centreof theearthis
1) Zero 2) infinite 3) lessthan zero 4) two second
A body of mass5 kg istaken into space. Its
mass becomes
1) 5kg 2) 10kg 3) 2kg 4) 30kg
If the mean radius of earth isR, itsangular
velocity is w and the acceleration due to
gravity at thesurfaceof theearthis‘g then
thecubeof theradiusof theorbit of asatellite
will be

Rg R%g R?g ,. RWw
Dar 2% A9
If R=radiusof theearth and g =acceleration
duetogravity on thesurfaceof theearth,
the acceleration dueto gravity at a distance
(r<R) from the centre of the earth is
proportional to
Dr 2) r? 3) r? 4) r?
If R =radiusof theearth and g=acceleration
duetogravity onthesurfaceof theearth, the
acceleration duetogravity at adistance (r>R)
from thecentreof theearth isproportional to
Dr 2) r? 3) r? 4) r?
Earth is flattened at poles and bulged at
equator. Thisisdueto
1) revolution of earth around thesuninandliptica
orbit
2) angular velocity of spinning mation about itsaxis
ismoreat equator
3) centrifuga forceismoreat equator than poles
4) more centrifugal force at polesthan equator

39.

40.
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Tidal wavesintheseaareprimarily dueto
1) thegravitational effect of themoon ontheearth
2) thegravitational effect of the sunontheearth
3) thegravitationd effect of theVVenusontheearth
4) theatmospheric effect of theearth itsalf
Consider earth tobeahomogeneoussphere.
Scientist A goes deep down in a mine and
Scientist B goes high up in a balloon. The
gravitational field measured by

1) A goes on decreasing and that of B goeson
increedng

2) B goes on decreasing and that of A goes on
increedng

3) Each decreases at the samerate

4) Each decreases at different rates.

GRAVITATIONAL FIELDINTENSITY,

GRAVITATIONAL POTENTIAL,
POTENTIAL ENERGY AND
WORKDONE

Intensty of gravitational field insdethehollow
spherical shell is

1) Variable 2) minimum 3) maximum 4) zero
Thework doneby an exter nal agent to shift
apoint massfrom infinity tothecentreof the
earthis'W’. Then choosethecorrect relation.
1) wW=0 2)W>0 3IW<0 4HWg0
Theintensity of thegravitational field of the
earth ismaximum at

1) centreof earth 2) equator

3) poles 4) sameeverywhere

Let V; and E; denotegravitational potential

and field respectively, then choosethewrong
statement.

1)V, =0,E, =0 2) V.1 0,E, =0

3V,;=0E, 10 4V, 0E;10
Two identical spherical masses are kept at
somedistance. Potential ener gy when amass
‘m’ istaken from the surface of onesphereto
theother

1)increases continuoudy 2)decreases continuoudy
3) first increases, then decreases

4) first decreases, thenincreases

A thin spherical shell of mass‘M’ and radius
‘R’ hasasmall hole. A particleof mass‘m’is
released at itsmouth. Then

1) theparticlewill execute SH.M insdethe shell
2) theparticlewill oscillateinsdethe shell, but the
oscillationsare not Smple harmonic

3) the particlewill not oscillate, but the speed of
the particlewill go onincreasing 4) noneof these
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Thegravitational field isa conser vativefield.
Thework donein thisfidd by moving an object
from onepoint toanother

1) depends on the end-pointsonly

2) depends on the path along which theobject is
moved

3) depends on the end-points aswell asthe path
between the points.

4) isnot zero when the object is brought back to
itsinitial pogtion.

A hole isdrilled through the earth along a
diameter and astoneisdropped intoit. When
the stoneis at the centre of the earth, it has
finitea) weight b) acceleration

c) PE. d) mass

a&b 2)b&c 3J)ab&c dc&d
A body has weight (W) on the ground. The
wor k which must bedonetolift it to aheight
equal totheradiusof theearthis

1) equa toWR 2) greater than WR

3) lessthan WR 4) wecan’t say

A gravitational field ispresentinaregion. A
point mass is shifted from A to B, along

different pathsshown in thefigure. If W, W,

and W, represent the work done by

gravitational forcefor respectivepaths, then
D W =W, =W, 2) W, >W, >W,

Path 1
Q 3) W, >wW, >W, 4) noneof these
S

Path 3
The energy required to remove an earth

satdliteof mass‘m’ fromitsorbit of radius‘r’
toinfinityis

GMm , - GMm GMm Mm
1) r 2) 2r 3) 2r 2r
A hollow spherical shell iscompressed to half
itsradius. The gravitational potential at the
centre
l)increases  2) decreases 3) remainssame
4) during the compression increasesthen returns
tothepreviousvalue.
For a satellite projected from the earth’s
surface with a velocity greater than orbital
velocity the natur e of the path it takeswhen
its energy is negative, zero and positive
respectively is

55.

56.

S7.

58.

59.

60.

61.

1) Ellipticd, parabolic and hyperbolic

2) Hyperbalic, parabolicand dliptical

3) Elliptical, circular and parabolic

4) Parabolic, circular and Elliptical

If asatelliteismoved from onestablecircular

orbit to afarther stablecircular orbit, then

the following quantity increases

1) Gravitationa force2) Gravitationa PE.

3) linear orbital speed 4) Centripetal acceleration

If the universal gravitational constant

decr easesuniformly with time, then asatellite

inorbit will still maintainits

1) weight 2) tangential speed

3) period of revolution  4) angular momentum
ESCAPE SPEED

Theearthretainsitsatmosphere, dueto

1) the special shapeof theearth

2) the escape velocity being greater than themean

speed of the molecules of the atmospheric gases.

3) theescape vel ocity being smaler than themean

speed of the molecules of the atmospheric gases.

4) the sun’ sgravitational effect.

Ratio of theradius of a planet A to that of

planet Bis‘r’. Theratio of accelerationsdue

to gravity for thetwo planetsisx. Theratio

of the escape velocities from the two planets

is
D Jrix o 2 Jriix 4) Ixir

Theratio of theescapeveocity and theorbital
velocity is

) 2 2)% 3)2 4) 12

Theescapeveocity from theearth for arocket
is11.2km/sec. Ignoringtheair resistance, the
escape velocity of 10 mg grain of sand from
theearth will be (in km/sec)

1) 0112 2) 112 3) 1.12  4) None

The escape velocity for a body projected
vertically upwardsfrom the surfaceof earth
isl1km/s. If thebody isprojected at an angle
of 45° with the vertical, the escape velocity
will be

1) 11/2km/s 2)22km/s

3) 11km/s 4)22\/2km/s

A missileislaunched with avelocity lessthan
the escape velocity. The sum of its kinetic
and potential energy is

1) Postive  2) Negative 3) Zero

4) May bepositiveor negativedepending uponits
initid veocity
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The escape velocity of a body depends upon
itsmass as

D 2t ) A
The magnitude of potential energy per unit
mass of the object at the surface of earth is
‘E’. Then escapevelocity of theobject is

) JoE 242 3 JE HJEI2

A space station isset up in spaceat adistance

equal to earth’sradiusfrom earth’ssurface.

Supposeasatdlitecan belaunched from space

station. Let V, and V, betheescapevelocities

of the satellite on earth’s surface and space

station respectively. Then

)V, =V, 2)V, <V,

3V, >V, 4) Noréation
EARTHSATELLITES

The minimum number of geo-stationary

satellitesrequired totelevisea programmeall

over theearthis

12 2) 6 3) 4 4) 3

When a satellite going around theearth in a

circular orbit of radiusr and speed v loses

someof itsenergy , then

1Drandv bothincrease 2)r and v both decrease

3) rwill increaseand v will decrease

4) rwill decreaseand v will increase

The satelliteis orbiting a planet at a certain

height in acircular orbit. If the mass of the

planet isreduced to half, the satellitewould

1) fall onthe planet

2) gotoorbit of smaler radius

3) gotoorbit of higher radius

4) escapefrom the planet

A satdlliteisrevolving round theearth in an

elliptical orbit. 1tsspeed will be

1) sameat dl pointsof theorbit

2) different at different pointsof theorbit

3) maximum at thefarthest point

4) minimum &t the nearest point

An artificial satellite of the earth releases a

packet. If air resistanceisneglected, thepoint

wher ethepacket will hit, will be

1) ahead 2) exactly below 3) behind

4) it will never reech theearth

A satelliteismovinginacircular orbit round

theearth. If any other planet comesin between

them, it will

71.

72.

73.

74.

75.

76.

77.

1) Continue to move with the same speed along
the same path

2) Movewiththesameve ocity tangentia toorigind
orbit.

3) Fdl downwithincreasing vel ocity.

4) Cometo rest after moving certain distanceaong
origind path.

A space-ship enteringtheearth’ satmosphere
islikely tocatch fire. Thisisdueto

1) Thesurfacetensionof air 2) Theviscosty of air
3) Thehightemperature of upper atmosphere

4) The greater portion of oxygen in the
atmosphereat greater height.

An astronaut orbitingtheearth in acircular
orbit 120km abovethesurfaceof earth, gently
dropsaball from thespace-ship. Theball will
1) Moverandomly in space

2) Moveaong with the space-ship

3) Fal verticaly downto earth

4) Moveaway fromtheearth

Following physical quantity isconstant when
a planet that revolves around Sun in an

eliptical orbit .
1) Kinetic energy 2) Potentia energy
3)Angularmomentum  4) Linear velocity

A satdllitelaunching station should be

1) Near theequatoria region

2) Near thepolar region

3) Onthepolar axis 4) Atany place

When asatdliteinacircular orbit around the
earth enters the atmospheric region, it
encounterssmall air resistancetoitsmotion.
Then

1) itsangular momentum about the earth decreases
2) itskinetic energy decreases

3) itskinetic energy remains constant

4) itsperiod of revolution around theearthincreases
Theperiod of asatdlitemovingin circular orbit
near thesurfaceof aplanet isindependent of
1) massof theplanet  2) radiusof theplanet
3) massof thesatellite  4) dengity of planet
Out of thefollowing statements, theone
which correctly describesa satellite orbiting
about theearthis

1) Thereisnoforceacting onthe satellite

2) The acceleration and velocity of the satellite
areroughly inthesamedirection

3) Thesatdliteisadwaysaccd erating about the earth
4) The satellite must fall, back to earth when its
fud isexhausted.
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When an astr onaut goesout of hisspace-ship
intothe spacehewill

1) Fall freely ontheearth 2) Goupwards

3) Continueto move aong with the satellitein the
sameorbit.

4) Go spira totheearth

When theheight of asatelliteincreasesfrom
the surface of theearth.

1) PE decreases, KE increases

2) PE decreases, KE decreases

3) PEincreases, KE decreases

4) PEincresases, KEincreases

A satellite Sismoving in an dliptical orbit
around theearth. Themassof thesatelliteis
very small compared tothemassof theearth
1) theacceleration of Sisawaysdirected towards
thecentreof theearth

2) the angular momentum of Sabout the centre of
the earth changesin direction, but its magnitude
remainscongtant

3) the total mechanical energy of S varies
periodicdly withtime

4) thelinear momentum of Sremainsconstantin
meagnitude

If S is surface satellite and S, is geo-
stationary satellite, with timeperiods T, and
T,, orbital velocitiesV, and V,,

DT, >T,V, >V, 2) T, >T,)V, <V,

3T, <T,;V, <V, AT <T,V,>V,

A relay satellite transmits the television
programmefrom onepart of theworld to
another part continuoudy becauseitsperiod
1) isgreater than period of theearth about itsaxis

2) islessthan period of rotation of the earth about
itsaxis.

3) hasno rdlation with the period of rotation of the
earth about itsaxis.

4) is equdl to the period of rotation of the earth
about itsaxis.

Thefollowing statement iscorrect about the
motion of earth satellite.

1) Itisawaysaccel erating towardsthe earth

2) Thereisnoforceacting on the satdllite

3) Move away from theearth normdly to the orbit
4) Fall downontotheearth

An artificial satellite of mass m isrevolving
round theearth in acircleof radiusR. Then
work donein onerevolution is

mgR ,
1) mgR 2) e 3) 20R" mg 4) Zero
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A satelliteisrevolving round the earth. Its
Kinetic energy is E,. How much energy is

required by the satellite such that it escapes
out of thegravitational field of earth

E
1) 2E, 2)3E, 3) 7k 4) infinity

If the universal gravitational constant
increasesuniformly with time, then asatdllite
in orbit will sill maintainits
1) weight 2) tangential speed
3) period of revolution  4) angular momentum
Two satellites of masses m, and m,
(m,>m.)arerevolvingaround earthincrcular
orBits of radii r,andr,(r,>r,) respectively.
Which of the foIIowmg Statéments is true
regardingtheir velocities V. and V.,

Vl —V2
1) V,=V, 2V, <V, 3)V,>V. 4 T,
An earth satellite is moved from one stable
circular orbit to another larger and stable
circular orbit. Thefollowing quantitiesincrease
for the satdliteasaresult of thischange
1) gravitationa potential energy
2) angular velocity 3) linear orbitd velocity
4) centripetal acceleration
A satelliteisrevolvingin an elliptical orbitin
free space; then thefalse statement is
1) itsmechanical energy isconstant
2) itslinear momentum is constant
3) itsangular momentum is constant
4) itsareal velocity is constant

When asatellitefallsinto an orbit of smaller
radiusitsspeed

1) decreases 2) incresses

3) doesnot change 4) zero

Two artificial satellites are revolving in the
samecircular orbit. Then they must havethe
same

1) Mass 2) Angular momentum

3) Kinetic energy 4) Period of revolution
If satelliteisorbiting in spacehavingair and
no energy being supplied, then path of that
satellitewould be

1) circular 2)dlipticd

3) spird of increasing radius

4) spiral of decreasing radius

A satdlitein vacuum

1) iskeptin orbit by solar energy

2) previousenergy from gravitationd field
3) by remote control

4) No energy isrequired for revolving

Two heavenly bodies s & s, not far off from

each other, revolvein orbit
1) around their common centre of mass

2) s isfixedand s, revolvesaround s



3) s, isfixedand s, revolvesaround s,
4) cannot say

95. IfV,T,L,K and r denotespeed, timeperiod,
angular momentum, kineticener gy and radius
of satellitein circular orbit

a) var! b) Lary?

C) Tar®? d) Kar?

1) abaretrue 2) b,caretrue
3) ab,daretrue 4) a,b,caretrue

96. Twosmilar satellites s, and s, of samemass

‘m’ possess around completely inelastic
collision while orbiting earth in the same
circular orbit in oppositedirection then
1) totd energy of satdllitesand earth system become
zero
2) the satellites stick together and fly into space
3) the combined massfdlsverticaly down
4) the satellitesmovein oppositedirection
ENERGY OF ORBITING SATELLITES
97. For aplanet revolvinground thesun, when it
isnearest tothesun
1) K.E.isminand P.E. ismax.
2) BothK.E.and PE. aremin
3) K.E.ismax.and PE.ismin
4) K.E.and PE. areequa
98. A body is dropped from a height equal to
radiusof theearth. Thevelocity acquired by
it beforetouchingthegroundis
1) V=,/2gR 2) V=3gR 3) V=,/gR4) V=20R
99. When projectileattainsescapevelocity, then
on thesurfaceof planet , its
1) KE>PE 2) PE > KE
3) KE = PE 4) KE = 2PE
100.A %ttellltelsmovmg with constant speed 'V’

inacircular orbit around earth. Thekinetic
energy of the satelliteis

3
15 Smve g mvz 3) SMVE 4) amy?

GEOSTATI ONARY ANDPOLAR
ATELLITES

101. Theorbit of geo-stationary satelliteiscircular,
the time period of satellite depends on
(2008E)
1) massof the Earth 2) radiusof theorbit
3) height of the satdllitefrom the surface of Earth
4) dl theabove

102. Polar satellitesgoround thepolesof earthin
1) South-east direction 2) north-west direction
3) east-west direction  4) north-south direction

103. Afge(}stationary satellitehasan or bital period
o)

1) 2hours  2) 6 hours3) 24 hours 4) 12 hours
104. Thetimeperiod of revolution of geo-stationary
satellitewith respect toearth is

1) 24 hrs 2) 1year 3) Infinity 4) Zero

105. A synchronoussatellite should beat a proper
height moving
1) From West to East in equatoria plane
2) From Southto Northinpolar plane
3) From East to Westin equatorial plane
4) From Northto Southin polar plane

106. Theorbital angular velocity vector of a geo-
stationary satellite and the spin angular
velocity vector of theearth are
1) awaysinthesamedirection
2) dwaysinoppositedirection
3) dwaysmutualy perpendicular
4) inclined at 23 1/2° to each other

107.1t is not possible to keep a geo-stationary
satellite over Delhi. Since Delhi
1)isnotpresentinA.P  2)iscapita of India
3) isnotintheequatorial planeof theearth
4) isnear Agra

108. Theanglebetween theequatorial planeand
the orbital plane of a geo-stationary satelliteis
Das®  2)¢° 3o 460

109. Theanglebetween theequatorial planeand
theorbital planeof apolar satelliteis
Das®  2)0° 390° 460

WEIGHTLESSNESS

110. Pseudo for ce also called fictitious for ce such
ascentrifugal forcearisesonly in
1) Inertid frames 2) Non-inertid frames
3) Bothinertid and non-inertid frames
4) Rigidframes

111. Feeling of weightlessnessin a satelliteis dueto
1) absenceof inertia 2) absenceof gravity
3) absence of accdlerating force
4) freefdl of satdlite

C.U.Q-KEY
31 4)3
92 102
15)3  16) 4
21)3 22)2
27)3 28)3
33)2 34)1
39)1 40)4
45)3 46)4
51)3 52)2
57)1 58)1
63)1 64)2
69)4 70)2
751 76)3
81)4 82)4
87)2 88)1

N1 22
73 82
13)4 14)1
19)2 20)3
25)1 26)4
31)1 32)2
37)3 39)3
43)3 44)3
49)3 50)1
55)4 56)2
61)2 62)1
67)4 68)2
73)3 74)1
793 80)1
851 86)4
91)4 92)4 93)4 94)1 952 96)3
97)3 98)3 99)3 100)1 101)4 102)4
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47)1
53) 1
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65)4
71) 2
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83) 1

89)2 90)2



LEVEL -1 (C.W)

KEPLER'SLAWS
If ‘A’ isareal velocity of a planet of massM,
itsangular momentumiis

1) M/A  2)2MA  3) AM  4) AM?
A planet revolvesround thesunin an dliptical
or bit of semi minor and semi major axesx and
y respectively. Then thetime
period of revolutionisproportional to

3

3 3 3
1) (x+ y)E 2) (y- x)z 3) y2 4) y2
Let ‘A’ bethe area swept by thelinejoining
the earth and the sun during Feb 2012. The
area swept by the sameline during thefirst
week of that monthis
1A/A 2)7A/I29 3)A 4) 7TA/30
A satellitemovingin acircular path of radius
‘r’ around earth has a time period T. If its
radius slightly increases by 4%, then
per centagechangeinitstimeperiodis
1) 1% 2) 6% 3) 3% 4) 9%
Thetimeof revolution of planet A round the
sun is8timesthat of another planet B. The
distanceof planet A from thesunishow many
timesgreater than that of the planet
B from thesun (2002A)
12 2)3 34 45
Thedistance of Neptuneand Saturn from the
Sun arerespectively 10 and 102 metersand

their periodic timesarerespectively T, and
T,.If their orbitsare circular, thenthevalue
of T./T, is

1
D100 21010 3) 570 Y10
TheEarth movesaround theSuninan

dliptical orbit asshowninthefigure Theratio

OA
OB =X.Then,ratioof thespeed of theEarth

atBandat A isnearly

B

G TR 25905

10.

11

12.

13.

14.

Theperiod of moon’ srotation around theearth
isnearly 29 days. If moon’smasswere2fold
itspresent valueand all other thingsremain
unchanged, the period of moon’s rotation
would benearly (in days)

1) 202  2)29/42 3) 293 429

If themassof earth were 2 timesthe present
mass, the mass of the moon were half the
present mass and the moon were revolving
round theearth at thesamepresent distance,
thetimeperiod of revolution of themoon would
be(in days)
1) 56 2) 28 3) 142
LAW OF GRAVITATION
Two spheresof massesm and M aresituated
inair and thegravitational for cebetween them
is F. The space between the masses is now
filled with aliquid of specific gravity 3. The
gravitational forcewill now be

Dt 2F YF Ao

Thegravitational for cebetween two bodiesis
6.67° 10N When thedistance between their
centresis10m. If themassof first body is800
kg, then the mass of second body is
1) 1000kg 2) 1250 kg 3) 1500kg 4) 2000kg
Two identical spheres each of radiusR are
placed with their centres at a distance nR,
wherenisinteger greater than 2. The
gravitational force between them will be
proportional to
DYR YR YR AR
A satedlliteisorbitinground theearth. If both
gravitational for ceand centripetal forceonthe
satellite is F, then, net force acting on the
satellitetorevolveround theearthis

1) F/2 2)F 3)2F 4) Zero
MassM=1unitisdivided intotwo partsX and
(1-X). For agiven separ ation thevalue
of X for which thegravitational for cebetween
them becomesmaximum s
1) 1/2 2) 3/5 31

47

4)2

ACCELERATION DUE TO GRAVITY AND

15.

ITS VARIATION

If gonthesurfaceof theearthis9.8 m/s?,
itsvalueat a height of 6400 km is (Radius
of theearth = 6400km).

1)4.9ms? 2)9.8ms? 3)2.45ms? 4)19.6ms?



16.

17.

18.

19.

20.

21.

22.

If gon thesurfaceof theearthis 9 gmg 2, its
value at a depth of 3200km (Radius of the
earth = 6400km) is

1) 9.8ms? 2)zero3) 4.9ms? 4) 2.45ms?

If massof the planet is10% lessthan that of
earth and radiusof theplanet is20% greater
than that of earth then the weight of 40kg
person on that planet is

1)10kgwt 2)25kgwt 3)40kgwt 4)60 kg wt
Theangular velocity of theearth with which it
hasto rotate so that the acceleration due to

gravity on g° latitudebecomeszerois
1) 25 10°rad s* 2)15 10°%rad s*

345 10°rad s* 4) 05 10°rad s*
Assumethat theacceleration dueto gravity
on the surface of the moon is 0.2 timesthe
acceleration duetogravity onthesurface

of theearth.If R, isthe maximum rangeof
a projectile on the earth's surface, what is

the maximum range on the surface of the
moon for the same velocity of projection

1) 02R, 2) 2R 3) 0.5R, 4) 5R,
Thevalueof acceleration duetogravity on
thesurfaceof earth isx. At an altitudeof *h’

fromthesurfaceof earth, itsvalueisy. If Ris
theradiusof earth, then thevalueof his

&x 0 ey 0 \/9 \/;
—-1:R =-1:R R —R
1)§ﬂa2)xa3)x4)y

GRAVITATIONAL FIELD
INTENSITY

Thepoint at which thegravitational force
acting on any mass is zero due to the earth
and themoon systemis (Themassof theearth
is approximately 81 times the mass of the
moon and thedistance between theearth and
themoon is3,85,000km.)
1) 36,000km from themoon
2) 38,500km from the moon
3) 34500km from the moon
4) 30,000km from the moon
Masses2 kg and 8 kg are18 cm apart. The
point wherethegravitational field duetothem
iszerois
1)6cmfrom8kgmass 2) 6cmfrom2kgmass
3)1.8 cmfrom 8 kg mass4) 9 cm from each mass

23.

24.

25.

26.

27.

28.

29.

Particles of massesm, and m, areat afixed
distance apart. If the gravitational field
srengthatm andm,are [; and 1>
respectively. Then,

Dml+ml,=0 2 ml,+m,; =0

3 ml-ml,=0 4 ml,-myl, =0
GRAVITATIONAL POTENTIAL,
POTENTIAL ENERGY
The PE of three objects of masses 1kg, 2kg
and 3kg placed at the three vertices of an
equilateral triangleof sde20cmis
1) 25G 2) 35G 3) 45G 4) 55G
A small body isinitially at adistance‘r’ from
the centre of earth. ‘r’ is greater than the
radiusof theearth. Ifit takesW jouleof work
tomovethebody from thisposition to
another position at a distance 2r measured
from the centre of earth, how many joules
would berequired tomoveit from thisposition
toanew position at adistanceof 3r from the
centreof theearth.
1) W/5 2)W/3 3) W/2 4) W/6
A body of mass'm’ israised from thesurface
of the earth to a height ‘nR’ (R -radius of
earth). Magnitude of the change in the
gravitational potential energy of thebody is
(g- acceleration dueto gravity on the surface
of earth) (2007M)

a&n § an- 16 mR MR
Dgnig 280503 D (n-g)
A person bringsamass2kgfromAtoB. The
increase in kinetic energy of massis4J and

wor k doneby theper son on themassis - 10J .
The potential difference between B and A is

D4 27 3) -3 4) -7
Thework donein liftingaparticleof mass‘m’
from the centreof earth tothesurfaceof the
earthis

1
1)-mgR 2)§ng 3)Zero  4)mgR

Thefigureshowstwo shellsof masses m and

m, . Theshdllsareconcentric. At which point,

a particle of mass m shall experience zero
force?



30.

31.

32.

33.

35.

36.

m,

1)A 2)B

e 3)C 4D
B A

Energy required to shift abody of mass‘m’
from an orbit of radius2R to 3R is (2002A)

GMm GMm GMm GMm
DR 3R IR YR
ESCAPE & ORBITAL VELOCITIES

Theratio of escapevelocitiesof two planetsif

gvalueon thetwo planetsare 9 gm/ s2

and 3.3m/ s? and their radii are 6400km and

3200km respectively is

1)236:1 2)136:1 3)336:1 4)436:1
The escape velocity from the surface of the
earth of radiusR and density r

2prG /ZprG
3 2) 2 3

_R 2p Gr
3) ao\g 4 [T

A body isprojected vertically up from surface
of the earth with a velocity half of escape
velocity. Theratio of itsmaximum height of
ascent and radiusof earthis

1)1:1 2)1:2 3)1:3 4)1:4
A spaceshipislaunched intoacircular orbit
of radius’'R’ closetothesurfaceof earth. The
additional velocity to be imparted to the
gpaceship in theorbit to over cometheearth’s
gravitational pull is (g = acceleration dueto

gravity)
1) 1.414Rg 2) 1.414\/Rg

3) 0.414Rg 4) 0.414/gR

The escape velocity from theearth is11 km/
s. Theescape velocity from a planet having
twicetheradius and same density asthat of
theearthis(in km/sec)

1) 22 2) 155 3) 11 4) 55
An object of mass ‘m’ isat rest on earth’s
surface. Escape speed of this object is V, .
Sameabject isorbitingearth with h = R, then

escape speed is V2. Then

1) 2R

37.

38.

39.

40.

4]1.

Vv
HVe = 2V, =2V
3) Ve = \/Evel 4) \/el = \/72\/e

A satellite revolvesin a circular orbit with

1
speedV:ﬁVe. | f satelliteissuddenly stopped

and allowed tofall freely ontoearth, the speed
withwhich it hitsearth’ssurfaceis

1 JoR 2)\/% 3 V2R 9 |2 R

A spacestationisset up in spaceat adistance
equal to earth’s radius from the surface of
earth. Suppose a satellite can be launched
from the space station also. L et

v, and v, bethe escape velocities of the

satelliteon the earth’ ssurface and space
station respectively, then

Dv,=v, 2)v,<v, 3)Vv,>V
4) 1, 2 and 3 are valid depending on the mass of
sadlite

EARTHSATELLITE

Theorbital speed for an earth satellite near
the surface of the earth is 7 km/sec. If the
radiusof theorbit is4timestheradiusof the
earth, theorbital speed would be

1) 3.5km/sec 2) 7km/sec

3) 7 /2 km/sec 4) 14 km/sec

Two satellitesarerevolving round the earth
at different heights. Theratio of their
orbital speedsis2: 1. If oneof themisat a
height of 100km, the height of the other
satelliteis(in km)

1) 19600 2)24600 3) 29600 4) 14600
A satellite of mass m revolves around the
earth of radiusR at aheight x fromitssurface.
If gisthe acceleration dueto gravity on the
surface of the earth, the orbital speed of the
satelliteis

2

&gR t'_)m gR2

2 ) gR
)8R+Xb R+ X

)R—x

1) gx



42.

45.

46.

471.

Two satellitesM and N go around theearth
in circular orbits at heights of R, and R,

respectively from the surface of the earth.
Assumingtheearthtobeauniform sphere

of radius R, theratio of velocities of the
a8, 6 _ [R*R _ R*R

DRz 2R +R I Rﬁ@“)f

A satdliteof mass‘'m’ revolvesround theearth
of mass ‘M’ inacircular orbit of radiusr’ with
an angular velocity ‘w’. If the angular
velocity isw /8 then theradius

of theorbit will be

1) 4r 2) 2r 3) 8&r 4) r
Themoon revolvesround theearth 13times
inoneyear. If theratio of sun-earth distance
to earth-moon distanceis 392, then theratio
of massesof sun and earth will be

1) 365 2) 356" 10 3) 356" 10° 4)1
A satelliteislaunched intoacircular orbit of
radiusR around theearth. A second satellite
islaunched intoan orbit of radius1.01R. The
time period of the second satellite is larger
than that of thefirst oneby approximately
1)05% 2)15% 3)1% 4) 3%
An astronaut orbitingin aspaceship round the
earth has a centripetal acceleration of
2.45m/ s?- The height of spaceship from
earth’ssurfaceis(R=radiusof earth)
1)3R 2) 2R 3R 4) R/2
ENERGY OF SATELLITES
A satellitemovesaround theearthinacircular
orbit with speed ‘v'. If ‘m’ is mass of the
satellitethen itstotal energy is

V.
satellites V, is

1
1) mv2 2ymv? 3)—— mv2 4) mv2
TheK.E.ofasatellltelnanorbltclosetothe
surfaceof theearthiskE. Itsmax K.E.soas
to escape from the gravitational field of the

earthis.
1)2E 2) 4E 3) 2,/2E 4) J2E

49.

50.

Two satellites of masses 400 kg, 500 kg are
revolving around earth in different circular
orbits of radii r,, r, such that their kinetic
energiesareequal. Theratioof r tor,is

1) 4:52)16:25 3) 5:4 4)25:16
Thekinetic ener gy needed to project abody
of massm from earth’ssurface(radiusR ) to
infinity is

2) 2mgR 3) mgR

mgR mgR
Do Ky

GEOSTATIONARY ANDPOLAR SATELLITES

51.

o

o

0o

Orbital speed of geo-stationary satelliteis
1) 8km/sec from west to east
2) 11.2km/sec from east to west
3) 3.1km/sec from west to east
4) Zero
LEVEL-1(C.W) -KEY

24 32 42 53
84 93 103 11)2
141 153 16)3 17)2
2001 21)2 222 23)1
261 274 28)2 29)4
32)1 33)3 344 35)1
38)2 39)1 40)1 41)2
431 443 452 46)3 47)3
491 50)3 51)3
LEVEL-1(C.W) - HINTS

dA L

dt  2Mm
From Kepler's3rdlaw, T2 13

For 29 days- A, For 1day - A/29,
For 1 week - 7A/29,

T2ar? b
! T

1)2

72

13)2
19)4
25)2
31)1
37)4

6)2
12)4
18)1
24)4
30)1
36)3
42)2
48)1

100—3% 100
2R

From Kepler's3rd law, T25 r3, 11_-— =

T _ér,u
FromKepler's3rd law, T25 r3, = = ér—zfj
T, éng
From conservation of angular momentum
mv r = Constant, v,I,=Vv,I,
Time period does not depend upon the mass of the
sadlite



r3
m ' T= /_

9. FromKepler's3rdlaw, Y9
10.

12.
13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Gravitational force does not depend upon the

medi um between the masses.

_Gmm,
Fg - RZ

F:Gn;lzmz.

FR2

p M=—"o

Gm

; Herengp R’

Gravitationd force providescentripeta force.

F- G m(1- x)mx

g- Rw?cos’l =0,given| =g0°, Findw

is maximum when x =

2
u 1
Rnax:_p Rﬂaxp_
g g
GM GM
X=—F/z > Y= 7o\
R (R+h)
d
X =
distance of null point UL
m,

distanceof null point Mg

GPE(U) = MM

12

W = GPE, - GPE,

pepE = 19"
h

1+

R

W =m(DV)+DKE

X=

1

N

UseU,, =U, +U,+U,

Here, GPE =

Gmm,

rl 2

28.

29.

30.

31.

32.

33.

35.

37.
38.

39.

4]1.

43. FromKepler's3rdlaw, T2 pu r3 P wzar—3

45.

46.

49.

50.

W =GPE, - GPE, ; DGPE = mg::
1+ 0
R

Thegravitationd fieldintengty a apointinddethe
spherica shdl iszero.

W=TE,- T.E _—GMmgei 19

rlﬂ
=2gRP V, u |/oR

V, = ZCEQM but M ——pR3

h= Heren=2

n®-1

V=V,- Y, =\20R- R =\oR(V2- 1

,  Gmn

1mv- =0
Ve R 536.5M0 Ry =

Fromthesurface of earth

Escapevelocity v, = ZGTM

1, GMm _
mv.

2 2 2R

GM GM
Vv, = /—pv N, = P\,

/GM /gR2
V, = DV
R+h R+x' a2 “\/R+

1

o
H?‘

3

From Kepler's3rd law, T a rﬁ

TuR¥p DT 100=2D" 100
T 2r
__9R® el Lo
(R+ h)2 y 47.TE—'KE—'§
Ke _20R}, K, = 2K,
Ko dR
KE:GMm

=} KEpmb muy r
2r r

1
KE:EmVe2 . 5LV, =/g(R+h)



LEVEL -1 (H.W)

KEPLER'SLAWS
In planetary motion, the areal velocity of
position vector of aplanet dependson angular
velocity (w) and the distance of the planet
fromsun (r). If so, thecorrect relation for areal

velocity is (2003E)
dA dA
— pwr — W
1) aq H 2) a H
dA 2 dA
— Hwr — K Wr
3) a H 4) aq H

If a and b are the nearest and farthest
distances of a planet from the sun and the
planet is revolving in éliptical orbit, then
squar eof thetimeperiod of revolution of that
planet isproportional to
)a* 2b° 3(a+b)’ 4(a-b)
Let ‘A’ betheareaswept by thelinejoining
the earth and the sun during Feb 2007. The
area swept by thesamelineduringthefirst
week of that monthis
DA/4 2)7A/I29 3)A 4) 7TA/30
Theperiod of asatellitein an orbit of radius
RisT. Itsperiod of revolution in an orbit of
radius4R will be
12T 2) 221 34T 4) 8T
Theperiod of revolution of an earth'ssatellite
close to the surface of earth is 60 minutes.
The period of another earth's satellitein an
orbit at adistanceof threetimesearth'sradius
fromitssurfacewill be(in minutes)

1) 90 2)90" /8 3)270  4)480
If aplanet of massmisrevolving around the

sun in acircular orbit of radiusr with time
period T, then massof thesunis

1) 4p%3/GT 2) 4p?r®/GT?

3) 4p%/GT 4) 3 |GT?
Theperiod of revolution of aplanet around the
suninadcircular orbitissameasthat
of period of amilar planet revolvingaround a
star of twicetheradiusof first orbitand ‘M’ is
themassof thesun and massof star is
1) 2M 2) 4M 3) 8M 4) 16M

10.

11

12.

13.

14.

1)

A planet moves around the sun in dliptical
orbit. When earth isclosest from thesun, itis
at adistancer havingaspeed v. When it isat
adistance4r from thesunitsspeed is

1) 4v 3)2v

2V oY
) % )5

A planet of mass‘m’ isin an dlliptical orbit

about thesun (m<<M ) with an orbital time

period ‘T’.1f ‘A’ betheareaof theorbit then
itsangular momentum s

2mA

1) ST 2) mAT 3)% 4) 2mAT
LAW OF GRAVITATION

Thegravitational for cebetween two particles

of masses m and m, seperated by certain

distancein air medium isF. If they

are taken to vacuum and separated by the

same distance, then the gravitational force

between them will be

1) greater than F 2) lessthan F

3)F 4) Zero

Themass of aball isfour timesthe mass of

another ball. When these ballsar e separ ated

by adistance of 10cm, thegravitational force

between them is 667" 107N .- The masses of

thetwoballsare(inkg)

1)10,20 2)5,20 3)20,30 4)20,40

Gravitational for ce between two point masses

m and M separated by adistancer isF. Now

if a point mass 3m is placed next to m, the

forceon M duetom becomes

1F 2) 2F 3)3F  4)4F

Three uniform spheres each of massm and

diameter D arekept in such away that each

touchesthe other two, then magnitude of the

gravitational for ce on any one spheredueto

theother twois

3GT2 2) 2J§sz2 3 \/3(3212 2) J§sz2
D D 4D D

A 3kgmassand a4 kg massareplaced on x

and y axesat adistanceof 1 metrefrom

theorigin and a1l kgmassisplaced at the

origin. Then theresultant gravitational force

on 1kgmassis

1) 7G 2)G

3) 56 4)3G



15.

16.

17.

18.

19.

20.

21.

22.

ACCELERATIONDUETO
GRAVITY ANDITSVARIATION

The height at which thevalueof gishalf that
on thesurfaceof earth of radiusR is
)R 2) 2R 3)0.414R 4)0.75R
The depth at which the value of g becomes
25% of that at thesurfaceof earthis(in Km)
1)4800 2)2400 3)3600 4) 1200
If theradiusof earth decreasesby 10%, the
mass remaining unchanged, then the
acceleration dueto gravity
1) decreasesby 19%  2) increasesby 19%
3) decreases by morethan 19%
4) increases by morethan 19%

Theacceleration dueto gravity at the poles
iIS10ms 2 and equatorial radiusis6400km for
theearth. Thentheangular velocity of rotation
of the earth about its axis so that the weight
of abody at theequator reducesto 75% is

1) je55"% 400

Themaximum horizontal rangeof aprojectile
ontheearthisR. Then for the samevelocity
of projection, itsmaximum rangeon another

"2 —rads 3) rads™ 4)— rads™

. 5R : .
planet is=-. Then, ratio of acceleration due

togravity on that planet and on theearthis
1) 54 2) 45 3) 25:16 4)16:25
A particle hanging from a massless spring
stretchesit by 2 cm at earth’s surface. How
much will thesame particlestretch thespring
at aheight of 2624 Km from the surface of
theearth? (Radiusof earth = 6400 Km)
1) Icm 2)2cm 3)3cm 4) 4cm
The value of acceleration dueto gravity ‘g’
on thesurfaceof aplanet with radiusdouble
that of earth and same mean density asthat

of the earth is (g, = acceleration due to
gravity on the surfaceof earth)

1)9,=29.2)9,=9./23)9,=9./44) g, =4g,
If g is acceleration due to gravity on the
surface of the earth, having radius R, the

height at which theacceleration duetogravity
reducestog/2is

DR2 2) 2R 3)% 4) (V2-1r

23.

24.

25.

26.

27.

28.

29.

30.

GRAVITATIONAL FIELDINTENSTY
There aretwo bodies of masses 100K g and
1000K g separated by a distance 1m. The
intensity of gravitational field at themid point
of thelinejoining them will be
1)2.4" 10°N/kg 2)24 10'N/kg
3)24" 10°N/kg 4) 24 10°N/kg
Masses4kgand 36 kgarel6cm apart. The
point wherethegravitational field duetothem
iszerois
l)6cmfrom4kgmass 2)4cmfrom4kgmass
3)1.8 cmfrom 36 kg mass 4)9 cm from each mass
Two particlesof masses4Kgand 8Kgare
kept at X =-2mand x =4m repectively. Then,
thegravitational field intensity at theoriginis

)G 2) 2G 3)G/l2  4)Gl4
Threeparticleseach of massm arekept at
theverticesof an equilateral triangleof side
L. Thegravitational field at the centredueto
these particlesis

3GM 9GM 2GM

GRAVITATIONAL POTENTIAL,
POTENTIAL ENERGY
Threeparticleseach of massm areplaced at
the cornersof an equilateral triangle of side
b. The gravitational potential energy of the
system of particlesis

-3GnT -Gnt -3Gnt -Gt
2b 2b b b
If Wistheweight of asatelliteon thesurface
of theearth, then theener gy required tolaunch
that satellitefrom thesurfaceof earthintoa
circular orbit of radius 3R is (here R isthe
radiusof earth)
1)5WR/6 2)6WR/5 3)2WR/3 4) 3WR/2
A body of massmislifted from thesurfaceof
earth to a height equal to R/3whereR isthe
radiusof earth, potential ener gy of thebody
increases by
1)mgR/3 2)mgR/4  3) 2mgR/3 4) mgR/9
An object of mass2 K gismoved from infinity
to a point P. Initially that object was at rest
but on reaching P its speed is 2m/s. The
wor kdonein movingthat object is-4J.
Then potential atPis........... JIKg.
1)8 2)-8 3)4 4)-4

1)

2) 3)

4)



31

32.

33.

34.

35.

36.

37.

38.

39.

. If mass of earth is M, radius is R, and
gravitational constant isG, then workdoneto
take 1K g massfrom earth surfacetoinfinity

will be
GM 2GM GM
® 2R INwr YR

A body of massmisplaced on theearth surface
istaken toaheight of h = 3R, then, changein
gravitational potential energyis

mgR 2mgR 3mgR mgR
1)4 2)33)4 4)6
A body isreleased from height SR whereR is

theradiusof theearth. Then that body reaches
theground with avelocity equal to

R 2 P g sR 4 JaR

Thedifferencein PE of an object of mass10kg
when it istaken from a height of 6400km to
12800 km from the surface of the earth is

(Me =6"10%kg)

1) GM

1) 1.045" 10°J 2) 1.565" 10°J

3) 2.65" 10°J 4) 45 10°J

If thegravitational potential ener gy of abody

at adistancer fromthecentreof theearthis

U, thenitsweight at that point is
U2

2)7 3) U

ESCAPE & ORBITAL SPEEDS

The escape velocity of an object on a planet

whoseradiusis4timesthat of theearthand ‘g’
value9timesthat ontheearth,inkms?, is

U
1)U 4 —

1) 33.6 2)67.2 3)16.8 4)25.2
Theescapevelocity of asphereof mass'm’ is
given by

2GMm 2GM 2GMm 2GM
1) R 2) R? 3)\/ F§ 4)\/ R

A body isprojected up with avelocity equal to
3/4th of the escape velocity from the surface
of theearth. Theheight it reachesis(Radius
of theearthisR)

1)10R/9 2)9R/7  3)9R/8 4) 10R/3

A space craft islaunched in a circular orbit
very closeto earth. What additional velocity

40.

4]1.

42.

45.

46.

should be given to the space craft so that it
might escapetheearth’ sgravitational pull

1) 20.2Kms*2) 3.25Kns *3) 8Kms 1 4) 11.2Kns *
If the escape velocity on earth is11.2 km/s,
itsvaluefor aplanet havingdoubletheradius
and 8timesthemassof earthis..(in km/sec)
1112 2)224  3)5.6 4)8

The escape velocity of a body from earth

surfaceisV,. The escape velocity of the

same body from a height equal to 7R from
earth surfacewill be

v, Y, Vv
2

vz A3

. \Y

1) > 3) /2 D
Escapevelocity of abody from the surface of
theearthisV, and from an altitude equal to
twicetheradiusof theearth , escapevelocity

is V,. Then,

DV,=V, V=7V, 3y, :\/_3\/2 4)\/1:\/3\/2

EARTH SATELLITES
Theratio of theorbital speedsof two satellites
of the earth if the satellites are at heights
6400km and 19200km (Radiusof theearth =
6400km)

1) J2:1 243:1 321 4)3:1

An artificial satelliteisrevolvinginacircular
orbit at height of 1200 km abovethe surface
of the earth. If the radius of the earth is

6400km and massis " 10*kg, the orbital
velocity is (G =6.67" 10" Nm?/ kg?)

1) 7.26kms™ 2) 4.26kms*

3) 9.26kms* 4) 2.26kms™*
Themean radiusof theorbit of asatelliteis4
timesasgreat asthat of a parking orbit of
theearth. Thenitsperiod of revolution around
theearthis

1) 4days 2) 8days 3) 16 days 4) 96 days
If themassof earth were4timesthe present
mass, the mass of the moon were half the
present mass and the moon were revolving
round theearth at twicethe present distance,
thetimeperiod of revolution of themoon would
be(in days)

1562 20287 3142 77



471.

49.

50.

51.

52.

53.

A satdliteof mass'm’ revolvesar ound earth of
massM inadrcular orbit of radius’r’ withangular
veocty w . If radiusof theor bit becomes9r, then
angular velocity of thisorbit is

w W
1) ow 2)3 3) 27w 4)5

An artificial satelliteof mass'm’ isrevolving
aroundinacircular orbit of radius‘r’. If the
massof earthisM, angular momentum of the
satellitewith respect tothecentreof earth is
(2012M)

1) JGM n¥r 2) 2mJGMr
3) 2M+/Gnr 4)

Two satellites of masses 400kg, 500 kg are
revolving around earth in different circular

orbits of radii r,,r, such that their kinetic
energiesareequal. Theratioof r,,r, is

1) /5:J4 2)16:25 3) \/45:./4 4)25:16
Angular momentum of a satellite revolving
round theearthinacircular orbit at aheight
R abovethesurfaceisL.HereR isradiusof
the earth. The magnitude of angular
momentum of another satellite of the same
mass revolving very close to the surface of
theearthis

HL/2 2Lz 3L 42
ENERGY OF SATELLITES

TheK.E. of asatelliteis10*3 . ItsP.E.is

1-1003 2271003 3)-2710') 4-4 10
Energy required tomoveabody of mass‘m’
from an orbit of radius3Rto4Ris

GMm GMvim GMm GMm
1) 2R 2) &R 3) R ET)
K_.E.of an orbiting satdliteiskK . Theminimum
additional K.E. required so that it goes to

infinity is
DK 2) 2K 3) 3K 4) K/2
GEO-STATIONARY ANDPOLAR
SATELLITES

Imagine a geo-stationary satellite of earth
which isused asan inter continental telecast
station. At what height will it have to be
established

1) 10°m 2)64 10m 3)35.94° 10°m 4dinfinity

55.

56.

a ks ©w DR

© ~ o

©

10.

11

12.

. FromKepler’ s3rd law, mrw” =

Theheight of geo-stationary satellite above
thecentreof earthis(in km)

1) 6400 2) 12800 3) 36000 4) 42000

WEIGHTLESSNESS

How much faster than itsnormal rateshould
the earth rotate about its axis so that the
weight of the body at the equator becomes
zero(R=6.4" 10°m, g =9.8m/s?) (in times)
Dnearlyl7 2)nearly12 3)nearly 10 4)nearly 14
LEVEL-1(H.W)-KEY
23 31 44 54
82 91 103 11)2
14)3 153 16)1 17)4
2001 21)1 22)4 23)2
26)1 27)3 28)1 29)2
32)3 33)1 341 354
38)2 392 4002 41)3
44)1 45)2 46)2 47)4
49)1 50)2 51)3 52)4 53)1
55)4 56)1

LEVEL-1(H.W) - HINTS

%-LD 9A vr powr?
dt 2m a" " F
From Kepler's3rdlaw, T2 | r3

%—constantb A-ﬂ;b A¢-—
dt 28 7 4

From Kepler's3rd law, 72 r®
From Kepler's 3rd law, T2 u r3

GMm re
T=
r2 2p\/GM

1
From Kepler's 2nd law, > I'V = Constant
dA _ L

dt  2m
Gravitational force does not depend upon the
medium between the masses.

G

1)3

73

13) 4
19) 2
25) 3
31)2
37) 4
43)1

6)2

12)1
18) 1
24) 2
30) 2
36) 2
42) 3
48)1
54) 3

F, = r;lzmz Given, m, =4m

Gm
F = 1 : Gravitationd force between

two point massesisindependent of the presence
of other masses.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

27.
28.

29.

30.
31

Gravitational force on one sphere dueto the other
twois F =/F2+F,” + 2F,F, Cosy =+3R,

Gm? J3Gn?
But F=—5 b F =0 (“F=F)
3G 4G
q=90° R=5F. R0
F =F? +F,? + 2F,F, Cogy

g9, F

g (Reh)

Givenh=R/2

99 Given ge= 2> g
g VNS 00

On _ R

mg=Kx, X g Here, g__ (R+h)2

g:%GpRr P gu Rr
g9, F°

g (R+h)
&5 10000 &5 1000

S W2 5 s g

) _9
Given 0, _E

Distance of null point

I=0,+1, ; 26. =1, +I,+1,=0
GPE(U)=GTl—mZ UseU,, =U, +U, +U,

w=Tota eneré;z/ inorbit - gravitational potential
energy on surface of planet
pePE = M9

141
R

W =m(Dv) +DKE
PE of 1kg mass placed at the earth surface

- ——. IltsPEainfinity=0.

R
\ Workdone= DP.E = %

32.

33.

34.

35.
36.

37.

38.

40.

4]1.

42.

43

46.

471.

48.
50.

52.

55.
56.

mgh
140
R

From conservation of energy, (PE +K.E) on
thesurface of theearth = P.E a height 5R

DGPE =

_GMm+1 2 _ -GMm b= 5gR
R 2 (R+5R) 3
PE=-GMmas - =2
éR Ry
AsU =mgr, weight mg=U/r
vV, =420RP v_u /gR
2GM .
V= R Escape velocity does not depend
upon themass of the projected body.
Lyz=mh
2 1+£ . 39, v=\2R- JRv=\/oR(V2- 1)
_ |2GM vi - MR
R e —
R v, M, R
_ |2GM
V=, ——
R
et Vl_\/ZGM \/2@|v|
Anegt Te "VR+h “VR+7R
1 _,_GmM
2 (R+h)
GM 1
= |— \/
.Vo R+h|3 OlJ' R+h
_[am _[GM T=2Pr
Vo = Reh 45.v, = R+h and v,
TPz p T 1/rs
= a R
® GM M
2 1
FromKepler's3rdlaw, 12, (2P w'a =
1 h_
L=mv,r ;49.KE=KE L=mw mdr——%
L=mv,r ; 51.P.E.=-2(K.E)
_ _.Qwm. KE, _ Ve
W-(uz-ul)pu--T, 53. KE, V2
1
3 2.p2 53
T=2p (R+h) p h:‘iGET g? 93 R
-

R+ h = (6400 + 36000)km @2000km
g =g- Rw’



