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PHYSICS

. An iron ball and a wooden ball of the same radius are re-
leased from a height ‘%’ in vacuum. The time taken by both

of them to reach the ground is

(A) Unequal (B) Exactly equal

(C) Roughly equal (D) Zero

. The variation of acceleration due to gravity g with distance
d from centre of the earth is best represented by(R =
Earth's radius):

g A g
C i '

0 B 0 R =

. If Gravitational constant is decreasing in time, what will re-
main unchanged in case of a satellite orbiting around earth
(A) Time period (B) Orbiting radius
(C) Tangential velocity (D) Angular velocity

. Two masses m1 and mz (m1 < mg) are released from rest
from a finite distance. They start under their mutual gravi-
tational attraction

(A) acceleration of m; is more than that of ms

(B) acceleration of ms is more than that of m,

(C) centre of mass of system will remain at rest in all the
reference frame

(D) total energy of system does not remain constant
. Figure shows the orbit of a planet P round the sun S. AB
and C'D are the minor and major axes of the ellipse.

If t; is the time taken by the planet to travel along ACB
and ¢, the time along BDA, then

e )
-

(A) t1 =t2 (B) t1 >t
Q) t1i<to (D) nothing can be con-
cluded

. Potential energy of a satellite having mass 'm’ and rotating
at a height of 6.4 x 10° m from the earth surface is

(A) —0.5mgR. (B) —mgR.

(C) —2mgR. (D) 4mgR.

. Suppose that the force of earth's gravity suddenly dis-

appears, choose the correct answer out of the following
statements

(A) The weight of the body will become zero but mass re-
mains the same

10.

11.

12.

13.

(B) The mass of the body will become zero but the weight
remains the same

(C) Both the mass and weight will be the same

(D) Mass and weight will remain the same

. Figure shows the orbit of a planet P round the sun S. AB

and C'D are the minor and major axes of the ellipse.

If U is the potential energy and K kinetic energy then
U] > |K| at

(A) Only D
(C) both D & C

(B) Only C
(D) neither D nor C

. At the surface of a certain planet, acceleration due to grav-

ity is one-quarter of that on earth. If a brass ball is trans-
ported to this planet, then which one of the following
statements is not correct

(A) The mass of the brass ball on this planet is a quarter of
its mass as measured on earth

(B) The weight of the brass ball on this planet is a quarter
of the weight as measured on earth

(C) The brass ball has the same mass on the other planet
as on earth

(D) The brass ball has the same volume on the other
planet as on earth

Where can a geostationary satellite be installed

(A) Over any city on the (B) Over the north or south
equator pole

(C) At height R above earth (D) At the surface of earth

Asatellite is launched into a circular orbit of radjus R
around the earth. A second satellite is launched into an or-
bit of radius 1.02 R. The period of second satellite is larger

than the first one by approximately ........ %
(A) 1.5 (B) 3
(€)1 (D) 2

A body starts from rest from a point distance R, from the
centre of the earth. The velocity acquired by the body
when it reaches the surface of the earth will be (R repre-
sents radius of the earth).

(A) 2G6M (%_Rio) (8) \/2GM (R%‘%)
=

Suppose the law of gravitational attraction suddenly
changes and becomes an inverse cube law i.e. F o« %,
but still remaining a central force. Then

(A) Keplers law of areas still holds
(B) Keplers law of period still holds
(C) Keplers law of areas and period still hold
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

(D) Neither the law of areas, nor the law of period still
holds

A satellite of mass m is placed at a distance r from the cen-

tre of earth (mass M). The mechanical energy of the satel-

lite is

(n) - () “Am
GMm GMm
(c) 2r (B) - 2r

Two satellites of masses m; and ma(m; > m2) are re-
volving round the earth in circular orbits of radius r, and
ro(r1 > ro) respectively. Which of the following statements
is true regarding their speeds v; and vy ?

(A) V1 = V2 (B) v1 < V2
(C) v1 > vs (D) 2-2
T1 T2

Which of the following astronomer first proposed that sun
is static and earth rounds sun

(A) Copernicus (B) Kepler
(C) Galileo (D) None

Time period of revolution of a nearest satellite around a
planet of radius R is T. Period of revolution around another
planet, whose radius is 3R but having same density is

(A) T (B) 3T
(C) oT (D) 3v3T

When a body is taken from the equator to the poles, its
weight

(A) Remains constant (B) Increases

(D) Increases at N-pole and
decreases at S-pole

(C) Decreases

Height of geostationary satellite is ........ km
(A) 16000 (B) 22000
(C) 28000 (D) 36000

The ratio of the radius of the earth to that of the moon is
10. The ratio of acceleration due to gravity on the earth

and on the moon is 6. The ratio of the escape velocity from
the earth's surface to that from the moon is

(A) 10 (B) 6

(C) Nearly 8 (D) 1.66

Acceleration due to gravity on moon is 1/6 of the accel-
eration due to gravity on earth. If the ratio of densities

pe) = gthen radius of

m

of earth (p.) and moon (p,,) is (

moon R,, in terms of R. will be

(A) . (B) ¢he
3 1
(©) SR, 0) S =t

A pendulum clock is set to give correct time at the sea

level. This clock is moved to hill station at an altitude of
2500 m above the sea level. In order to keep correct time of

the hill station, the length of the pendulum
(A) Has to be reduced Needs no adjustment
(B) Has to be increased-

(C) Needs no adjustment

but its mass has to be
increased

(D) Needs no adjustment
but its mass has to be
increased

The escape velocity for a body projected vertically upwards

from the surface of earth is 11 km/s. If the body is pro-

jected at an angle of 45° with the vertical, the escape veloc-

ity will be ......... km/s
(A) % (B) 11v2
(C) 22 (D) 11

If the change in the value of ‘¢’ at a height h above the sur-
face of the earth is the same as at a depth = below it, then
(both z and h being much smaller than the radius of the
earth)

(A) 2= h (8)
Q=" (D)

2h

T
x = h?

25

26.

27.

28.

29.

30.

31.

32.

. The mass of a planet that has a moon whose time period

and orbital radius are T' and R respectively can be written
as

(A) 4r*R*G™'T 2 (B) 8n*R*G~'T 2

(C) 127°RP°G™'T 2 (D) 16m*R*G~'T 2

If the radius of a planet is R and its density is p, the escape
velocity from its surface will be

(A) ve o< /z? (B) ve \/Z{R
p _—
(C) ve x R (D) ve NG

A man of 50 kg mass is standing in a gravity free space at a
height of 10m above the floor. He throws a stone of 0.5 kg
mass downwards with a speed 2m/s. When the stone
reaches the floor, the distance of the man above the floor
will be m

(A) 9.9 (B) 10.1

(€) 10 (D) 20

Distance of geostationary satellite from the surface of
earth radius (R. = 6400 km) in terms of R, is

(A) 13.76 (B) 10.76
(C) 6.56 (D) 2.56
A satellite S is moving in an elliptical orbit around the

earth. The mass of the satellite is very small compared to
the mass of earth

(A) The acceleration of S is always directed towards the
centre of the earth

(B) The angular momentum of S about the centre of the
earth changes in direction but its magnitude remains
constant

(C) The total mechanical energy of S varies periodically
with time

(D) The linear momentum of S remains constant in magni-
tude
A satellite is revolving in a circular orbit at a height ~ from
the earth surface, such that b << R where R is the ra-
dius of the earth. Assuming that the effect of earth's at-
mosphere can be neglected the minimum increase in the
speed required so that the satellite could escape from the
gravitational field of earth is

(A) V2gR (B) VgR
(©) \/? (D) VgR(V2 —1)

Which of the following graphs represents the motion of a
planet moving about the sun

RS

H*

Assertion : The length of the day is slowly increasing.
Reason : The dominant effect causing a slowdown in the
rotation of the earth is the gravitational pull of other plan-
ets in the solar system.

(A) If both Assertion and Reason are correct and the Rea-
son is a correct explanation of the Assertion.

(B) If both Assertion and Reason are correct but Reason is
not a correct explanation of the Assertion.

(C) If the Assertion is correct but Reason is incorrect.
(D) If both the Assertion and Reason are incorrect.
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33.

34.

35.

36.

37.

38.

39.

40.

41.

A satellite is to revolve round the earth in a circle of radius
8000 km. The speed at which this satellite be projected into

an orbit, will be......... km/s
(A) 3 (B) 16
(C) 7.15 (D) 8

What will be the acceleration due to gravity at height A if
h >> R. Where R is radius of earth and g is acceleration
due to gravity on the surface of earth

W @ (- %)
o <1 +gR>

(e

Dependence of intensity of gravitational field (£) of earth
with distance (r) from centre of earth is correctly repre-
sented by

An object weights 72 N on earth. Its weight at a height of
R/2 from earth is ....... N

(A) 32 (B) 56

(Q) 72 (D) o

The velocity with which a projectile must be fired so that it
escapes earth's gravitation does not depend on

(A) Mass of the earth (B) Mass of the projectile

(C) Radius of the projectile's orbit
(D) Gravitational constant

From a solid sphere of mass M and radius R, a spherical
portion of radius R/2 is removed, as shown in the figure.
Taking gravitational potential V' = 0 at r = oo, the potential
at the centre of the cavity thus formed is

( G = gravitational constant)

—2GM
Bons .
() — (D) ——

A satellite of mass m is orbiting the earth ( of radius R) at
a height h from its surface. The total energy of the satellite
in terms of g, the value of acceleration due to gravity at
the earth's surface, is

2mgo R? B 2mgo R>
(A) R+h2 (B) R+h2
(0 ool (D) — el

2(R+ h) 2(R+h)

If mass of earth is M, radius is R and gravitational constant
is G, then work done to take 1 kg mass from earth surface
to infinity will be

GM
(A) \/% (B) &

GM
(@ /21 ®) S&

The diameters of two planets are in the ratio 4 : 1 and their

mean densities in the ratio 1 : 2. The acceleration due to
gravity on the planets will be in ratio

(A) 1:2 (B) 2:3
(€) 2:1 (D) 4:1

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Escape velocity on the earth

(A) Is less than that on the
moon

(B) Depends upon the mass
of the body

(D) Depends upon the
height from which it
is projected

The periodic time of a communication satellite is .........
hours

(A) 6 (B) 12

(C) 18 (D) 24

If the density of the earth is doubled keeping its radius
constant then acceleration due to gravity will be........
(g =9.8m/s?)

(A) 19.6 (B) 9.8

(C) 4.9 (D) 2.45

The kinetic energy needed to project a body of mass m
from the earth surface (radius R) to infinity is

(A) mgR/2 (B) 2mgR

(C) mgR (D) mgR/4

Two satellites, A and B, have masses m and 2m respec-

tively. A isin a circular orbit of radius R, and B is in a cir-

cular orbit of radius 2R around the earth. The ratio of their
kinetic energies, K.E. 4o /K.E.p, is

(C) Depends upon the di-
rection of projection

(A) 3 (B) 1
(© 2 o)/}

The acceleration due to gravity is g at a point distant r from
the centre of earth of radius R. If »r < R, then

(A) gocr (B) g ocr?

(€) gocr™! (D) gocr™®

The gravitational field due to a mass distribution is £ =
K/z* in the X —direction. (K is a constant). Taking the
gravitational potential to be zero at infinity, its value at a
distance X is

(A) K/x (B) K/2z

(Q) K/z? (D) K/2a?

An astronaut orbiting the earth in a circular orbit 120 km

above the surface of earth, gently drops a spoon out of
space-ship. The spoon will

(A) Fall vertically down to (B) Move towards the moon

the earth
(C) Will move along with (D) Will move in an irregular
space-ship way then fall down to

earth

The escape velocity from the earth is about 11 km/second.
The escape velocity from a planet having twice the radius

and the same mean density as the earth, is ......... km/sec
(A) 22 (B) 11
(C) 5.5 (D) 15.5

A particle of mass M is at a distance a from surface of a
thin spherical shell of equal mass and having radius a.

(A) Gravitational field and potential both are zero at centre
of the shell.

(B) Gravitational field is zero not only inside the shell but
at a point outside the shell also.

(C) Inside the shell, gravitational field alone is zero.

(D) Neither gravitational field nor gravitational potential is
zero inside the shell.

Assuming the earth to be a sphere of uniform density, the

acceleration due to gravity inside the earth at a distance of

r from the centre is proportional to

(A) r (B)
(C) 2 (D) »2

Page No: 3




53.

54.

55.

56.

57.

58.

59.

A point particle is held on the axis of a ring of mass m and
radius r at a distance r from its centre C. When released, it
reaches C under the gravitational attraction of the ring. Its
speed at C will be

,/sz V2 - 1) (8) /™
,
2Gm 1 3 (D) 2Gm

r

The flgure shows the motion of a planet around the sun in
an elliptical orbit with sun at the focus. The shaded areas A
and B are also shown in the figure which can be assumed
to be equal. If t; and ¢, represent the time for the planet to
move from a to b and d to c respectively, then

b

ia

(A) t1 < to (B) t1 > t2

Q) ti=ts (D) t1 <ta

A simple pendulum has a time period 71 when on the
earth's surface and 7> when taken to a height R above the

earth's surface, where R is the radius of the earth. The
value of Ty /T is

(A) 1 (B) v2

(C) 4 (D) 2

Planet A has mass M and radjus R. Planet B has half the
mass and half the radius of Planet A. If the escape veloci-
ties from the Planets A and B are va and vg, respectively,

then Y2 — o The value of n is

UB 4
(A) 4 (B) 1
(C) 2 (D) 3

Suppose, the acceleration due to gravity at the Earth's sur-

face is 10m s~ 2 and at the surface of Mars it is 4.0ms 2. A
60 kg pasenger goes from the Earth to the Mars in a space-

ship moving with a constant velocity. Neglect all other ob-
jects in the sky. Which part of figure best represents the
weight (net gravitational force) of the passenger as a func-
tion of time?

Weight
600N

200N

time
(A) A (B) B
(Q C (D) D

The escape velocity from the surface of earth is V.. The es-
cape velocity from the surface of a planet whose mass and
radius are 3 times those of the earth will be

(A) Ve (B) 3V.

(C) 9ve (D) 27Ve

A planet is revolving around the sun as shown in elliptical
path the orbital velocity of the planet will be minimum at

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Assuming earth to be a sphere of a uniform density, what
is the value of gravitational acceleration in a mine 100 km

below the earth's surface ........ m/s?. (Given R = 6400 km)
(A) 9.66 (B) 7.64
(C) 5.06 (D) 3.10

An astronaut of mass m is working on a satellite or biting

the earth at a distance h from the earth's surface. The ra-
dius of the earth is R, while its mass is M. The gravitational

pull Fg on the astronaut is

(A) Zero since astronaut (B) GMm2 < Fg < GMQm
feels weightless (R+h) R
GMm GMm
Fe=—"—" D F,
(Q) Fe R+ h)? (D) 0< Fg < 2

Weightlessness experienced while orbiting the earth in
space-ship, is the result of

(A) Inertia (B) Acceleration
(C) Zero gravity (D) Free fall towards earth
The escape velocity of a projectile from the earth is approx-

imately .......... km/sec
(A) 0.112 (B) 112
(C) 11.2 (D) 11200

ve and v, denotes the escape velocity from the earth and
another planet having twice the radius and the same mean
density as the earth. Then

(A) ve = vy (B) ve =v,/2

(C) Ve = QUP (D) Ve = vP/4

If a new planet is discovered rotating around Sun with the
orbital radius double that of earth, then what will be its
time period (in earth's days)

(A) 1032 (B) 1023

(C) 1024 (D) 1043

Assuming that the gravitational potential energy of an ob-
ject at inflinity is zero, the change in potential energy (final-
initial) of an object of mass m, when to a height A from the
surface of earth (of radius R ), is given

GMm GMmbh
() "R+h (B) R(R +h)
(C) mgh 0 -5

Consider earth to be a homogeneous sphere. Scientist A
goes deep down in a mine and scientist B goes high up in
a balloon. The value of g measured by

(A) A goes on decreasing (B) B goes on decreasing
and that by B goes on and that by A goes on

increasing increasing
(C) Each decreases at the (D) Each decreases at differ-
same rate ent rates

The force of gravitation is
(A) repulsive
(C) electrostatic (D) non-conservative

A spaceship orbits around a planet at a height of 20 km
from its surface. Assuming that only gravitational field of
the plant acts on the spaceship. What will be the number
of complete revolutions made by the spaceship in 24 hours

around the plane? [Given: Mass of plane = 8 x 10?? kg,
Radius of planet = 2 x 10°m, Gravitational constant

G =6.67 x 107 Mn?/kg* ]

(A) 9 (B) 11

(C) 13 (D) 17

Who among the following gave first the experimental value
of G

(A) Cavendish (B) Copernicus
(C) Brook Teylor (D) None of these

If R is the radius of the earth and g the acceleration due
to gravity on the earth's surface, the mean density of the
earth is

(A) 47G/3gR
(C) 3g/4nRG

(B) conservative

(B) 37R/4gG
(D) TRG/12G
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72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Aplanet of mass m is in an elliptical orbit about the sun
(m << Msun) with an orbital period T. If A be the area of
orbit, then its angular momentum would be :

(A) g%gﬂ (B) mAT
Q) mA (D) 2mAT

The angular velocity of the earth with which it has to ro-
tate so that acceleration due to gravity on 60° latitude
becomes zero is (Radius of earth = 6400 km. At the poles
g=10ms?)

(A) 2.5 x 1073 rad/s (B) 5.0 x 107" rad/s

(C) 10 x 10 rad/s (D) 7.8 x 107 %rad/s

At what height over the earth's pole, the free fall accelera-
tion decreases by one percent ........ km. (assume the radius
of earth to be 6400 km)

(A) 32 (B) 80

(C) 1.253 (D) 64

The mass of the moon is about 1.2% of the mass of the
earth. Compared to the gravitational force the earth exerts

on the moon, the gravitational force the moon exerts on
earth

(A) Is the same (B) Is smaller
(C) Is greater (D) Varies with its phase

A geostationary satellite is orbiting the earth at a height

5R above the surface of the earth , R being the radius of

the earth. The time period of another satellite in hours at a

height of 2R from the surface of the earth is

(A) 5 hr (B) 10 Ar

(C) 6v2 hr (D) 10v2 hr

A spring balance is graduated on sea level. If a body is

weighed with this balance at consecutively increasing

heights from earth's surface, the weight indicated by the

balance

(A) Will go on increasing
continuously

(C) Will remain same

(B) Will go on decreasing
continuously

(D) Will first increase and
then decrease

Radius of earth is around 6000 km. The weight of body at
height of 6000 km from earth surface becomes

(A) Half (B) One-fourth
(C) One third (D) No change

Out of the following, the only incorrect statement about
satellites is

(A) A satellite cannot move in a stable orbit in a plane
passing through the earth's centre

(B) Geostationary satellites are launched in the equatorial
plane

(C) We can use just one geostationary satellite for global
communication around the globe

(D) The speed of a satellite increases with an increase in
the radius of its orbit

If a body describes a circular motion under inverse square

field, the time taken to complete one revolution T is re-

lated to the radius of the circular orbit as

(A) T r (B) T ox r?
Q) T° r® (D) T  r*

If radius of the earth contracts 2% and its mass remains
the same, then weight of the body at the earth surface

(A) Will decrease (B) Will increase
(C) Will remain the same (D) None of these

Hubble's law states that the velocity with which milky way
is moving away from the earth is proportional to

(A) Square of the distance of the milky way from the earth
(B) Distance of milky way from the earth
(C) Mass of the milky way

(D)

D) Product of the mass of the milky way and its distance

from the earth

83

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

When a satellite moves around the earth in a certain orbit,
the quantity which remains constant is :

(A) angular velocity (B) kinetic energy

(C) aerial velocity (D) potential energy

The least velocity required to throw a body away from the
surface of a planet so that it may not return is (radius of
the planet is 6.4 x 10°m, g = 9.8 m/sec?)

(A) 9.8 x 1073 m/sec (B) 12.8 x 10* m/sec

(C) 9.8 x 10°m/sec (D) 11.2 x 10* m/sec

The escape velocity of a rocket launched from the surface
of the earth

(A) Does not depend on the mass of the rocket

(B) Does not depend on the mass of the earth

(C) Depends on the mass of the planet towards which it is
moving

(D) Depends on the mass of the rocket

3 particles each of mass m are kept at vertices of an equi-
lateral triangle of side L. The gravitational field at centre
due to these particles is

(A) Zero (B) 3§£\4
IGM 12 GM
© X o) =%

Orbital velocity of an artificial satellite does not depend
upon

(A) Mass of the earth
(C) Radius of the earth

(B) Mass of the satellite

(D) Acceleration due to
gravity

A body is projected vertically upwards from the surface of

a planet of radius R with a velocity equal to half the escape

velocity for that planet. The maximum height attained by

the body is

(A) R/3 (B) R/2

(C) R/4 (D) R/5

A body of mass m kg. starts falling from a point 2R above

the Earth's surface. Its kinetic energy when it has fallen to

a point 'R’ above the Earth's surface [R—Radius of Earth,

M —Mass of Earth, G—Gravitational Constant]

1GMm 1GMm
* 3altn ® §afim
() 28 (D) 2&0I™
3 3 R

R
A planet has orbital radius twise as the earth's orbital ra-

dius then the time period of planet is .......... years
(A) 4.2 (B) 2.8
(C) 56 (D) 8.4

The additional kinetic energy to be provided to a satellite
of mass m revolving around a planet of mass M, to trans-
fer it from a circular orbit of radius R to another of radius
R (RQ > Rl) is

() GMm<L %)

1 1
- B) GMm | — — —
R’ R (B) GMm <R1 R2>
1 1 1 1 1
(C) 2GMm (E‘ = () scm (E‘ -

Choose the correct statement from the following :Weight-

lessness of an astronaut moving in a satellite is a situation

of

(A) Zerog (B) No gravity

(C) Zero mass (D) Free fall

At what distance from the centre of the earth, the value of

acceleration due to gravity g will be half that on the surface

(R = radius of earth)

(A) 2R (B) R

(C) 1.414R (D) 0.414R

Let g be the acceleration due to gravity at earth's surface

and K be the rotational kinetic energy of the earth. Sup-

pose the earth's radius decreases by 2% keeping all other

quantities same, then

(A) g decreases by 2% and  (B) g decreases by 4% and
K decreases by 4% K increases by 2%

(C) gincreases by 4% and K (D) g decreases by 4% and
increases by 4% K increases by 4%
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95. Weight of a body is maximum at
(A) Moon (B) Poles of earth
(C) Equator of earth (D) Centre of earth

96. A satellite S is moving in an elliptical orbit around the
earth. The mass of the satellite is very small compared to
the mass of the earth. Then,

(A) the acceleration of S is always directed towards the
centre of the earth.

(B) the angular momentum of S about the centre of the

earth changes in direction, but its magnitude remains
constant.

(C) the total mechanical energy of S varies periodically
with time.

(D) the linear momentum of S remains constant in magni-
tude.
97. The mass and diameter of a planet are twice those of
earth. What will be the period of oscillation of a pendulum
on this planet if it is a seconds pendulum on earth ?

(A) v2 second (B) 2v/2 seconds
1 1
C) —second D) ——second
(€ 7 (B) 3 7
98. At what distance from the centre of the moon is the point
at which the strength of the resultant field of earth's and
moon's gravitational field is equal to zero. The earth's

mass is 81 times that of moon and the distance between
centres of these planets is 60 R where R is the radius of the

earth
(A) 6 R (B) 4 R
(C) 3R (D) 5R

99. A spherical planet far out in space has a mass M, and di-
ameter Dy. A particle of mass m falling freely near the sur-
face of this planet will experience an acceleration due to
gravity which is equal to

(A) GMy/D3 (B) 4mGM,/D3
(C) 4GM,y/ D} (D) GmM,/D3E
100. A satellite S is moving in an elliptical orbit around the

earth. The mass of the satellite is very small compared to
the mass of the earth. Then

(A) the acceleration of S is always directed towards the
centre of the earth

(B) the angular momentum of S about the centre of the
earth changes in direction, but its magnitude remains
constant

(C) the total mechanical energy of S varies periodically
with time

(D) the linear momentum of S remains constant in magni-
tude

101. A man of mass m starts falling towards a planet of mass
M and radius R. As he reaches near to the surface, he real-
izes that he will pass through a small hole in the planet. As
he enters the hole, he sees that the planet is really made of
two pieces a spherical shell of negligible thickness of mass
% and a point mass 3 at the centre. Change in the force
of gravity experienced by the man is

2GMm
A) 2220 (B) 0
" %G]ﬁ 4 GM
m m
(©) 3 R2 (B) 3 R?

102. The density of a newly discovered planet is twice that of
earth. The acceleration due to gravity at the surface of the
planet is equal to that at the surface of the earth. If the
radius of the earth is R, the radius of the planet would be
(A) 2R (B) 4R
(@ R ©) iz

103. The escape velocity of a sphere of mass m from earth hav-
ing mass M and radius R is given by

2GM GM
A) /—— B) 24/ —
(A) 4/ (B) 24/~

2GMm GM
C D —
(© /=5 (D) /<5

104. A research satellite of mass 200 kg circles the earth in an
orbit of average radius 3 R/2 where R is the radius of the
earth. Assuming the gravitational pull on a mass of 1kg on
the earth's surface to be 10 NV, the pull on the satellite will
be ........ N.

(A) 880 (B) 889
(C) 890 (D) 892
105. At ..... km height from the surface of earth the gravita-

tion potential and the value of g are —5.4 x 107 Jkg~* and
6.0 ms~?2 respectively . Take the radius of earth as 6400 km.

(A) 1600 (B) 1400
(C) 2000 (D) 2600

106. The mass of the earth is 81 times that of the moon and
the radius of the earth is 3.5 times that of the moon. The
ratio of the escape velocity on the surface of earth to that

on the surface of moon will be
(A) 0.2 (B) 2.57
(C) 4.81 (D) 0.39
107. The condition for a uniform spherical mass m of radius r
to be a black hole is [G = gravitational constant and g =
acceleration due to gravity]
(A) (2Gm/r)1/2 <c (B) (2Gm/7’)1/2 =c
(Q) (2Gm/r)1/2 >c (D) (gm/r)l/2 >c
108. The escape velocity of an object on a planet whose g value

is 9 times on earth and whose radius is 4 times that of
earth in km/s is

(A) 67.2 (B) 33.6
(C) 16.8 (D) 25.2
109. A weight is suspended from the ceiling of a lift by a spring

balance. When the lift is stationary the spring balance
reads W. If the lift suddenly falls freely under gravity, the
reading on the spring balance will be

(A) w (B) 2w
(C) wy2 (D) 0
110. A satellite of the earth is revolving in circular orbit with a

uniform velocity V. If the gravitational force suddenly dis-
appears, the satellite will
(A) continue to move with (B) move tangentially to the
the same velocity in the original orbit with ve-

same orbit. locity V.
(C) fall down with increasing (D) come to a stop some-
velocity. where in its original
orbit.
Which of the following is the evidence to show that there

must be a force acting on earth and directed towards the
sun

(A) Deviation of the falling  (B) Revolution of the earth
bodies towards east round the sun

(C) Phenomenon of day and (D) Apparent motion of sun
night round the earth

The maximum possible velocity of a satellite orbiting
round the earth in a stable orbit is

(A) V2Rcg (B) vReg
(©) Reg (D) Infinite

A planet is revolving around the sun as shown in elliptical
path

111,

112.

113.

The correct option is

B

(A) The time taken in travelling DAB is less than that for
BCD

(B) The time taken in travelling DAB is greater than that
for BCD

(C) The time taken in travelling CDA is less than that for
ABC

(D) The time taken in travelling CDA is greater than that
for ABC
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114. The acceleration due to gravity on a planet is same as that

on earth and its radius is four times that of earth. What will
be the value of escape velocity on that planet if it is v. on

earth
(A) v (B) 2ve
(C) 4ve (o) 5

115. The gravitational field in a region is given by
E = (5N/kg)i+ (12N/kg) ]

If the potential at the origin is taken to be zero, then the
ratio of the potential at the points (12m,0) and (0,5m) is

(A) Zero (B) 1
144 25
(Q) 55 (D) Tii

116. What is the intensity of gravitational field of the centre of
a spherical shell

(A) Gm/r* (B) g
(C) Zero (D) None of these

117. If the gravitational force between two objects were pro-
portional to %(and not as 1/R?) where R is separation

between them, then a particle in circular orbit under such a
force would have its orbital speed v proportional to
1

(A) 7 (B) ff
QR (D) -

118. If the mass of the Sun were ten times smaller and the uni-
versal gravitational constant were ten times larger in mag-

nitude, which of the following is not correct?

(A) Raindrops will fall faster.

(B) Walking on the ground would become more difficult.

(Q)

(D) Time period of a simple pendulum on the Earth would
decrease.

119. If the distance between two masses is doubled, the gravi-
tational attraction between them

(A) Is doubled (B) Becomes four times
(C) Is reduced to half (D) Is reduced to a quarter

120. Assume that the acceleration due to gravity on the surface
of the moon is 0.2 times the acceleration due to gravity on
the surface of the earth. If R, is the maximum range of
a projectile on the earth's surface, what is the maximum
range on the surface of the moon for the same velocity of

'¢’ on the Earth will not change.

projection
(A) 0.2 R. (B) 2R.
(C) 0.5R. (D) 5R.
121. If the radius and acceleration due to gravity both are dou-
bled, escape velocity of earth will become ......... km/s
(A) 11.2 (B) 22.4
(C) 5.6 (D) 44.8
122. The magnitudes of the gravitational force at distances r;
and r» from the centre of a uniform sphere of radius R and
mass M are Fy and F> respectively. Then
i or Pt
A) — = —ifri < Rand 2
(A) B, (B) 5= ifr, > Rand
r2 <R ro > R
(€ £ = "ifry > Rand ra > R
F,  r (D) Both (a) and (b)
123. At a given place where acceleration due to gravity is 'g’

m/sec?, a sphere of lead of density 'd’ kg/m? is gently re-

leased in a column of liquid of density 'p’ kg/m?. If d > p,

the sphere will

(A) Fall vertically with an ac-
celeration 'g’ m/sec?

(B) Fall vertically with no
acceleration

(C) Fall vertically with an ac- (D) Fall vertically with an
i d—p acceleration (B)
celeration g (T) 9\q

124. Two satellite A and B, ratio of masses 3 : 1 are in circu-
lar orbits of radii  and 4r. Then ratio of total mechanical
energy of Ato Bis

(A) 1:3 (B) 3:1
(C) 3:4 (D) 12:1

125. A very long (length L ) cylindrical galaxy is made of uni-
formly distributed mass and has radius R(R << L). A star
outside the galaxy is orbiting the galaxy in a plane perpen-
dicular to the galaxy and passing through its centre. If the

time period of star is 7" and its distance from the galaxy's
axis is r, then

(A) T ocr (B) T o /&
(C) T x r? (D) T? x r®
126. A satellite whose mass is M, is revolving in circular orbit of

radius r around the earth. Time of revolution of satellite is

(A) 7o o (B)Toq/G%

Q) T /GM2/3 (D) T x /(;1\2731/4

For a satellite moving in an orbit around the earth, the
ratio of kinetic energy to potential energy is

(A) 2 (B) 1

2
(@) % (D) V2

Four identical particles of mass M are located at the cor-
ners of a square of side ‘a’. What should be their speed if

each of them revolves under the influence of other's gravi-
tational field in a circular orbit circumscribing the square?

127.

128.

(A) 1.35,/%‘4 (B) 1.16 GTM
(Q) 1.41y/GTM (D) 1.21,/EM

129. The acceleration of a body due to the attraction of the
earth (radius R) at a distance 2 R from the surface of the
earth is (g = acceleration due to gravity at the surface of
the earth)

g 9
(A) 9 (B) 3
(OF (D) g

130. If a satellite orbits as close to the earth's surface as possi-
ble,

(A) its speed is maximum
(B) time period of its rotation is minimum
(C) the total energy of the 'earth plus satellite' system is
minimum
(D) all of the above
131. The radii of two planets are respectively R; and R, and

their densities are respectively p1 and p.. The ratio of the
accelerations/;:llue 52 gravity at their surfaces is
A P2 = 5 s B 1g2 = :
(A) g1:92 B R (B) 91:92 = RiRz2: p1p2
(C) 91:92 = Ripa: Ropn (D) g1: g2 = Rip1: Rap2
132. In a gravitational field, at a point where the gravitational
potential is zero
(A) The gravitational field is
necessarily zero

(C) Nothing can be said def-
initely about the gravi-

(B) The gravitational field is
not necessarily zero

tational field
(D) None of these
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133. The radius and mass of earth are increased by 0.5%.
Which of the following statements are true at the surface
of the earth

(A) Potential energy will re-
main unchanged

(B) g will decrease

(C) Escape velocity will re-
main unchanged

134. A body of mass m is taken to the bottom of a deep mine.
Then

(A) Its mass increases

(D) All of the above

(B) Its mass decreases

(C) Its weight increases (D) Its weight decreases

135. When a satellite in a circular orbit around the earth enters
the atmospheric region, it encounters small air resistance

to its motion. Then

(A) its kinetic energy in-
creases

(B) its kinetic energy de-
creases

(C) its angular momentum creases
about the earth de- (D) (A) and (C) both

136. In order to find time, the astronaut orbiting in an earth
satellite should use

(A) A pendulum clock (B) A watch having main

spring to keep it going

(C) Either a pendulum clock
or a watch

(D) Neither a pendulum
clock nor a watch

137. A satellite S is moving in an elliptical orbit around the
earth. The mass of the satellite is very small compared to
the mass of the earth

(A) the acceleration of S is always directed towards the
centre of the earth

(B) the angular momentum of S about the centre of the

earth changes in direction, but its magnitude remains
constant

(C) the total mechanical energy of S varies periodically
with time

(D) the linear momentum of S remains constant in magni-
tude
138. Gravitational potential at the centre of curvature of a
hemispherical bowl of radius R and mass M is V.

(A) gravitational potential at the centre of curvature of a
thin uniform wire of mass M, bent into a semicircle of
radius R, is also equal to V.

(B) In part (A) if the same wire is bent into a quarter of a
circle then also the gravitational potential at the cen-
tre of curvature will be V.

(C) In part (A) if the same wire mass is nonuniformly dis-
tributed along its length and it is bent into a semicir-
cle of radius R, gravitational potential at the centre is
V.

(D) (A) and (C) both

139. Radius of orbit of satellite of earth is R. Its kinetic energy
is proportional to

1 1
" % (B) Vi
(C) R (D) 7

140. A particle starts from rest at a distance R from the centre
and along the axis of a fixed ring of radius R& mass M. Its
velocity at the centre of the ring is :

B m=<=M
M
() V2SN (B) |/ 2N
(©) (17%) an 0 \/(2-va)

141. In order to make the effective acceleration due to gravity
equal to zero at the equator, the angular velocity of rota-
tion of the earth about its axis should be (3 = 10ms~2 and
radius of earth is 6400 kms)
(A) 0 radsec™" (B) %rad sec™!

(Q) i7“ad sec™! (D) =radsec™?!

142. The escape velocity for a body projected vertically up-
wards from the surface of earth is 11 km/s. If the body is
projected at an angle of 45° with the vertical, the escape

velocity will be ........... km/s
(A) 22 (B) 11
(@ & (D) 11v2

143. In the solar system, which is conserved
(A) Total Energy (B) K.E.
(C) Angular Velocity (D) Linear Momentum

144. By which curve will the variation of gravitational potential
of a hollow sphere of radius R with distance be depicted

1._.- b 'E_.’ "
B
(A) o ,(B) O ;
R r :
-Err b 'El_r J:
© o R .D) o R
r !
i
i
i
i

145. The correct graph representing the variation of total en-
ergy (E:) kinetic energy (FE%x) and potential energy (U) of a
satellite with its distance from the centre of earth is

3

‘f’k (B)ﬁ\&

-

r

g\’k\ (D)§¥
%—'r K- r

——

146. The value of escape velocity on a certain planet is 2 km/s.
Then the value of orbital speed for a satellite orbiting close
to its surface is

(A) 12km/s (B) 1km/s
(C) vV2km/s (D) 2v2 km/s
147. The acceleration due to gravity at pole and equator can be
related as
(A) gp < ge (B) gp=9c=g9g

(C) gp=9.<yg (D) 9 > ge

148. The escape velocity for the earth is 11.2 km/sec. The mass
of another planet is 100 times that of the earth and its ra-
dius is 4 times that of the earth. The escape velocity for

this planet will be ......... km/sec
(A) 112.0 (B) 5.6
(C) 280.0 (D) 56.0
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149. Taking the gravitational potential at a point infinte dis-
tance away as zero, the gravitational potential at a point A
is —5 unit. If the gravitational potential at point infinite dis-
tance away is taken as +10 units, the potential at point A is

......... unit
(A) =5 (B) +5
(C) +10 (D) +15

150. A communications Earth satellite

(A) goes round the earth (B) can be in the equatorial
from west to east plane only

(C) can be vertically above

any place on the earth (D) (4) and (B) both

151. Orbital velocity of earth's satellite near the surface is
7km/s. When the radius of the orbit is 4 times than that

of earth's radius, then orbital velocity in that orbit is .........

km/sec
(A) 3.5 (B) 7
(C) 72 (D) 14
152. Kepler's second law (law of areas) is nothing but a state-
ment of

(B) Conservation of linear
momentum

(A) Work energy theorem

(C) Conservation of angular
momentum

(D) Conservation of energy

153. The distance of neptune and saturn from the sun is nearly
10*® and 10'? meter respectively. Assuming that they move
in circular orbits, their periodic times will be in the ratio
(A) 10 (B) 100
(C) 10v10 (D) 1000

154. The distance between centre of the earth and moon is

384000 km. If the mass of the earth is 6 x 10%*kg and
G = 6.66 x 107" Nm?/kg®. The speed of the moon is

nearly......... km/sec
(A) 1 (B) 4
Q) 8 (D) 11.2

th

155. The height at which the weight of a body becomes %

its weight on the surface of earth (radius R), is
(A) 5R (B) 15 R
(Q) 3R (D) 4R

This question contains Statement—1 and Statement—2. Of
the four choices given after the statements, choose the one
that best describes the two statements.

Statement—1: For a mass M kept at the centre ofa cube of
side 'a', the flux of gravitational field passing through its
sides 4rG M.

Statement—2: If the direction of a field due to a point

source is radial and its dependence on the distance 'r'

156.

L 1 .
from the source is given as ol its flux through a closed

surface depends only on the strength of the source en-
closed by the surface and not on the size or shape of the
surface.

(A) Statement —1 is false, Statement—2 is true

(B) Statement —1 is true, Statement—2 is true; Statement
—2is a correct explanation for Statement—1

(C) Statement —1 is true, Statement—2 is true; Statement
—2 is not a correct explanation for Statement—1

(D) Statement —1 is true, Statement—2 is false

157. The orbital speed of Jupiter is
(A) Greater than the orbital (B) Less than the orbital
speed of earth speed of earth
(C) Equal to the orbital (D) Zero
speed of earth
158. A body weight 500 N on the surface of the earth. How

much would it weigh half way below the surface of the
earth ....... N

(A) 125
(C) 500

(B) 250
(D) 1000

159. Mass M is divided into two parts zM and (1 — z) M. For a
given separation, the value of z for which the gravitational
attraction between the two pieces becomes maximum is

(A) 0.5 (B) g
(€)1 (D) 2

160. A body has a weight 90 kg on the earth's surface, the mass
of the moon is 1/9 that of the earth's mass and its radius is

1/2 that of the earth's radius. On the moon the weight of
the body is .......... kg

(A) 45 (B) 2025
(C) 90 (D) 40

161. A body weighs 700 gm wt on the surface of the earth. How
much will it weigh on the surface of a planet whose mass is
%and radius is half that of the earth ........ gmwt
(A) 200 (B) 400
(€) 50 (D) 300

162. The orbital velocity of an artificial satellite in a circular or-
bit just above the earth's surface is v. For a satellite orbit-

ing at an altitude of half of the earth's radius, the orbital

velogity is
2 2
(©) v (D) 3v
163. An earth satellite of mass m revolves in a circular orbit at

a height h from the surface of the earth. R is the radius
of the earth and g is acceleration due to gravity at the sur-
face of the earth. The velocity of the satellite in the orbit is

given by2
gt (B) gR
(%) R+h .
(€ 2= gl
R+h (D) R+h

164. The escape velocity of a body on the surface of the earth
is 11.2 km/s. If the earth's mass increases to twice its
present value and the radius of the earth becomes half,

the escape velocity would become ......... km/s
(A) 5.6 (B) 11.2
(C) 224 (D) 44.8

165. A satellite moves around the earth in a circular orbit of
radius r with speed v. If the mass of the satellite is M, its

total energy is

(A) _%MU‘Z (B) %MUZ
Q) 2o (D) Mv?

166. A particle is moving with a uniform speed in a circular or-
bit of radius R in a central force inversely proportional to
the n" power of R. If the period ofrotation of the particle

is T, then

5+ (n+1)
(A) T < R B) T x R 2

n 3
(O T x R2 (D) T < R2Foranyn

167. If radius of earth is R then the height ‘i’ at which value of
'g’ becomes one-fourth is

3R
(A) 1 (B) g
(€ R (D) 3

168. The ratio of the weights of a body on the Earth's surface
to that on the surface of a planetis 9 : 4. The mass of the

planet is %th of that of the Earth. If 'R’ is the radius of the

Earth, what is the radius of the planet ? (Take the planets
to have the same mass density)

(A) g (8) g
@7 o ¥

169. Consider a satellite going round the earth in an orbit.
Which of the following statements is wrong

(A) Itis a freely falling body (B) It suffers no acceleration

(C) It is moving with a con-
stant speed

(D) Its angular momentum
remains constant
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170. Two sphere of mass m and M are situated in air and the
gravitational force between them is F'. The space around
the masses is now filled with a liquid of specific gravity 3.
The gravitational force will now be

(A) F |) =
Q) F (D) 3F

171. When a satellite going round the earth in a circular orbit

of radius r and speed v loses some of its energy, then r

and v change as

(A) r and v both with in-
crease

(B) r and v both will de-
crease

(C) r will decrease and v will (D) r will increase and v will
increase decrease

A particle of mass M is situated at the centre of a spheri-
cal shell of same mass and radius a. The gravitational po-

tential at a point situated at % distance from the centre, will
be

172.

(B) _2G7M

(D)
a a

Consider two solid spheres of radii R1 = 1 m Rz = 2 m and

masses M; and Ma, respectively. The gravitational field due

a
_4GM

173.

to sphere (1) and (2) are shown. The value of % is
2

[ di
_?:; 4]
G
S 2.
2 1 (1)
= 1
5
0 1 2 3 4 5 radius R
W (B);
(C)é o) L

174. An artificial satellite is placed into a circular orbit around
earth at such a height that it always remains above a defi-
nite place on the surface of earth. Its height from the sur-
face of earth is ........... km
(A) 6400 (B) 4800
(C) 32000 (D) 36000

175. A geostationary satellite is revolving around the earth. To
make it escape from gravitational field of earth, is velocity

must be increased ........ %
(A) 100 (B) 41.4
(C) 50 (D) 59.6
176. The weight of a body at the centre of the earth is
(A) Zero (B) Infinite
(C) Ssame as on the surface of earth

(D) None of the above

177. If satellite is shifted towards the earth. Then time period
of satellite will be

(A) Increase (B) Decrease
(C) Unchanged (D) Nothing can be said

178. The gravitational potential energy of a body of mass 'm’ at
the earth's surface —mgR.. Its gravitational potential en-
ergy at a height R, from the earth's surface will be (Here
R. is the radius of the earth)
(A) —2mgR. (B) 2mgR.
(Q) %nge (D) *%nge

179. Planetary system in the solar system describes

(A) Conservation of energy  (B) Conservation of linear
momentum

(C) Conservation of angular (D) None of these

momentum

180. A shell of mass M and radius R has a point mass m placed
at a distance r from its centre. The gravitational potential
energy U (r) vs r will be

R
@) = 4 0 > r
(A) (8)
Jir) Ulr)
0 ! -0 | T
i )
] i
GMm ' 0) '
D
(©) 2
U U(r)
181. Reason of weightlessness in a satellite is

(A) Zero gravity (B) Centre of mass

satellite surface
None

(C) Zero reaction force by

182. The orbital angular momentum of a satellite revolving at a

distance r from the centre is L. If the distance is increased
to 16r, then the new angular momentum will be

(A) 16L (B) 64L

Q) % (D) 4L
183. Assuming the earth to be a sphere of uniform density the
acceleration due to gravity

(A) at a point outside the earth is inversely proportional to
the square of its distance from the centre

(B) at a point outside the earth is inversely proportional to
its distance from the centre

(C) at a point inside is proportional to its distance from the
centre.

(D) (A) and (C) both

184. If it is assumed that the spinning motion of earth in-
creases, then the weight of a body on equator
(A) Decreases (B) Remains constant
(C) Increases (D) Becomes more at poles
185. Figure shows elliptical path abcd of a planet around the
sun S such that the area of triangle csa is ithe area of the

ellipse. (See figure) With db as the semimajor axis, and ca
as the semiminor axis. If ¢; is the time taken for planet to
go over path abc and t, for path taken over cda then

C
rd
d k
a
(A) t1 = 4t, (B) t1 = 2t2
(C) t1 =3t (D) t1 =t2

186. The escape velocity for a rocket from earth is 11.2 km/sec.
Its value on a planet where acceleration due to gravity
is double that on the earth and diameter of the planet is

twice that of earth will be in ......... km/sec
(A) 11.2 (B) 5.6
(C) 224 (D) 53.6
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187. If M the mass of the earth and R its radius, the ratio of
the gravitational acceleration and the gravitational con-

stant is o
R2
(C) MR? o) M

188. A clock S is based on oscillation of a spring and a clock
P is based on pendulum motion. Both clocks run at the
same rate on earth. On a planet having the same density
as earth but twice the radius

(A) S will run faster than P (B) P will run faster than S

(C) They will both run at the earth
same rate as on the (D) None of these

189. The time period of a simple pendulum on a freely moving
artificial satellite is

(A) Zero (B) 2sec
(C) 3sec (D) Infinite

190. The distance of a geo-stationary satellite from the centre
of the earth (Radius R = 6400 km) is nearest to
(A) 5R (B) 7R
(C) 10R (D) 18R

191. Two planets revolve round the sun with frequencies N
and N, revolutions per year. If their average orbital radii
be R: and R; respectively, then R: /R is equal to
(A) (N1/N2)*/? (B) (N2/N1)*/2
(C) (N1/N2)*/3 (D) (N2/N1)?/3

192. The mass and diameter of a planet have twice the value of
the corresponding parameters of earth. Acceleration due

to gravity on the surface of the planet is ........ m/sec?.
(A) 9.8 (B) 4.9
(C) 980 (D) 19.6

193. From a sphere of mass M and radius R, a smaller sphere

of radius g is carved out such that the cavity made in the

original sphere is between its centre and the periphery
(See figure) . For the configuration in the figure where the
distance between the centre of the original sphere and the
removed sphere is 3R, the gravitational force between the
two sphere is

194. The time period of a satellite of earth is 5 hours. If the
separation between the earth and the satellite is increased
to four times the previous value, the new time period will

become ......... hours
(A) 20 (B) 10
(C) 80 (D) 40

195. Two point masses of mass 4m and m respectively sepa-
rated by d distance are revolving under mutual force of
attraction. Ratio of their kinetic energies will be :

(A) 1:4 (B) 1:5
(€)1:1 (D) 1:2
196. A satellite of the earth is revolving in a circular orbit with a

uniform speed v. If the gravitational force suddenly disap-
pears, the satellite will

(A) Continue to move with

velocity v along the
original orbit

(B) Move with a velocity v,
tangentially to the orig-
inal orbit

(C) Fall down with increas-
ing velocity

(D) Ultimately come to rest
somewhere on the
original orbit

197. The ratio of the radius of a planet ‘A’ to that of planet ' B’

is ‘r’. The ratio of acceleration due to gravity on the plan-
ets is 'z’. The ratio of the escape velocities from the two
planets is

(A) zr

(€) vrz

198. At what altitude will the acceleration due to gravity be 25%
of that at the earth's surface (given radius of earth is R) ?

(A) R/4 (B) R
(C) 3R/8 (D) R/2
199. A geostationary satellite orbits around the earth in a cir-

cular orbit of radius 36000 km. Then, the time period of
a satellite orbiting a few hundred kilometres above the

earth's surface (Rgaren = 6400 km) will approximately be

....... hours
(A) % (B) 1
(C) 2 (D) 4

200. Aniron ball and a wooden ball of the same radius are re-
leased from a height ‘»’ in vacuum. The time taken by both

of them to reach the ground is equal is based on

(A) Acceleration due to gravity in vacuum is same irrespec-
tive of size and mass of the body

(B) Acceleration due to gravity in vacuum depends on the
mass of the body

(C) There is no acceleration due to gravity in vacuum

(D) In vacuum there is resistance offered to the motion of
the body and this resistance depends on the mass of
the body
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SOLUTION

PHYSICS

1. Aniron ball and a wooden ball of the same radius are re-
leased from a height ‘%’ in vacuum. The time taken by both

of them to reach the ground is

(A) Unequal (B) v Exactly equal
(C) Roughly equal (D) zero
Sol : (b) Time of decentt = %. In vacuum no other

force works except gravity so time period will be exactly
equal.

2. The variation of acceleration due to gravity g with distance
d from centre of the earth is best represented by(R =
Earth's radius):

2
(A)
8]
g ]
(€) A
I d,
0 R
(D) v

Sol : Variation of acceleration due to garvity, g with dis-
tance 'd’ from center of the earth

If d<R,g= C‘;{—T.d i.e.,g < d (straight line)
Gm
‘R?

If d>R,g:C;—72n

If d=R,gs=

1.€.,g X 2

3. If Gravitational constant is decreasing in time, what will re-
main unchanged in case of a satellite orbiting around earth

(B) Orbiting radius

(D) Angular velocity

(A) Time period
(C) vTangential velocity
2

Sol: ()12 = dm
gular velocity and orbital radius also changes accordingly.

4. Two masses m; and ma (m1 < mo) are released from rest
from a finite distance. They start under their mutual gravi-
tational attraction

(A) vacceleration of m; is more than that of ms-

r3. If G is variable then time period, an-

(B) acceleration of ms is more than that of m,

(C) centre of mass of system will remain at rest in all the
reference frame

(D) total energy of system does not remain constant

Sol : Same force acts on both masses

Hence a = (F =ma)
m

In absence of external force (remember mutual gravitational force

total energy remains constant.
5. Figure shows the orbit of a planet P round the sun S. AB
and CD are the minor and major axes of the ellipse.

If ¢1 is the time taken by the planet to travel along ACB
and ¢, the time along BDA, then

e )
-

(A) t1 =to (B) vit1 >ts
(C) t1 < t2 (D) nothing can be con-
cluded

Sol : Since serial velocity is constant so ¢1 > t»

6. Potential energy of a satellite having mass ‘m’ and rotating

at a height of 6.4 x 10° m from the earth surface is
(A) v—0.5mgR. (B) —mgR.

(C) —2mgR. (D) 4mgR.

—GMm

Sol : (a) Potential energy =

_ GMm
" Re+h
_ —GMm
2R,
gRZm
2R,

1
= —ngRe

= —0.5mgR.

7. Suppose that the force of earth's gravity suddenly dis-

appears, choose the correct answer out of the following
statements

(A) v The weight of the body will become zero but mass
remains the same

(B) The mass of the body will become zero but the weight
remains the same

(C) Both the mass and weight will be the same

(D) Mass and weight will remain the same

Sol : (a) In the absence of gravity weight of the bodies will
become zero but mass will not change.

8. Figure shows the orbit of a planet P round the sun S. AB

and CD are the minor and major axes of the ellipse.

If U is the potential energy and K kinetic energy then
|U| > |K| at

%

5
B
(A) Only D (B) Only C
(C) vboth D & C (D) neither D nor C
Sol : At any point, P.E. = % and
k.. = GMm
2a

imewirﬁﬁm%f@%mﬁ&w@ﬁ@ Gé”Tm

We can clearly observe that |P.E.| = 2|K.E.| = |U| > |K]| at
D and C.

9. At the surface of a certain planet, acceleration due to grav-

ity is one-quarter of that on earth. If a brass ball is trans-
ported to this planet, then which one of the following
statements is not correct

(A) v The mass of the brass ball on this planet is a quarter
of its mass as measured on earth

(B) The weight of the brass ball on this planet is a quarter
of the weight as measured on earth

(C) The brass ball has the same mass on the other planet
as on earth

(D) The brass ball has the same volume on the other

planet as on earth
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10.

11.

12.

13.

14.

Sol : (a)Mass of the ball always remain constant. It does
not depend upon the acceleration due to gravity

Where can a geostationary satellite be installed

(B) Over the north or south
pole

(D) At the surface of earth

(A) v Over any city on the
equator

(C) At height R above earth
Sol : (a)
Asatellite is launched into a circular orbit of radius R

around the earth. A second satellite is launched into an or-
bit of radius 1.02 R. The period of second satellite is larger

than the first one by approximately ........ %
(A) 15 (B) v3
(€)1 (D) 2

Sol: Whenr =R

V=4/g/R

2TR

Vg/R

_ 2m 3
= \/g(\/ﬁ)

When r = 1.02R

V =,/1.02g/R

T =

7 _ 2mV1.02R
" g/R
%Change in time period
2;(@) x (v1.02)® — (1) x 100
o
g
= 3%

A body starts from rest from a point distance R, from the
centre of the earth. The velocity acquired by the body

when it reaches the surface of the earth will be (R repre-
sents radius of the earth).
1 1

(A) 2GM (E‘ RT) (B) v\[2GM (Ri(f %)
o) o 1)
fR GMm . —GMm [11% RLO}

The K.E. acuired by the body at the

1
surface = 5m v?

%va = —GMm {l— L]

11
WM (= — =
“ (Ro R)

Suppose the law of gravitational attraction suddenly
1

changes and becomes an inverse cube law i.e. F o« —,
but still remaining a central force. Then

(A) Keplers law of areas still holds

(B)
(€
(D)

Keplers law of period still holds
Keplers law of areas and period still hold

v'Neither the law of areas, nor the law of period still
holds
Sol : (d)

A satellite of mass m is placed at a distance r from the cen-
tre of earth (mass M). The mechanical energy of the satel-
lite is

15.

16.

17.

18.

19.

20.

21.

Sol : (d) Mechanical energy = K.E + U (kinetic energy +
potential energy)
GmM

r
K- -FE = %’rer
Kp=GmM
2 r
MFE=KE+U
GmM leM

r 2 r

U=-—

M.E = —
2r

Two satellites of masses mi and ma(mi1 > mg) are re-
volving round the earth in circular orbits of radius r, and
ro(r1 > r2) respectively. Which of the following statements
is true regarding their speeds v; and v, ?

(A) vi =v2 (B) vur < v
(C) v >0 (D) 222
™1 T2

Sol : (b)v = W

Orbital speed of satellite does not depends upon the mass
of the satellite

Which of the following astronomer first proposed that sun
is static and earth rounds sun

if 1 > ro then v < va

(A) v Copernicus (B) Kepler
(C) Galileo (D) None
Sol : (a)

Time period of revolution of a nearest satellite around a
planet of radius R is T. Period of revolution around another
planet, whose radius is 3R but having same density is

(A) vT (B) 3T
(C) 9T (D) 3v3T
Sol : (a) Time period of satellite which is very near to
planet
3 3
T—ZW\/C?M 27r\J4R.t T x 1
G §WR3p P

i.e. time period of nearest satellite does not depends upon
the radius of planet, it only depends upon the density of
the planet.

In the problem, density is same so time period will be
same.

When a body is taken from the equator to the poles, its
weight

(A) Remains constant
(C) Decreases

(B) vIncreases
(D) Increases at N-pole and
decreases at S-pole
Sol : (b)Because acceleration due to gravity increases
Height of geostationary satellite is ........ km
(A) 16000 (B) 22000
(C) 28000 (D) v36000
Sol : The height of geostationary satellites is
. T2R2g\ '/*
given by h = ( 12 ) -R
T =24hr,R=06.4x10%n,g = 9.8m/s>

and comes out to be 35930 km.
The ratio of the radius of the earth to that of the moon is
10. The ratio of acceleration due to gravity on the earth

and on the moon is 6. The ratio of the escape velocity from
the earth's surface to that from the moon is

(A) 10 (B) 6

(C) /Nearly 8 1.66

p R =1/6 x 10= v/60 = 8 (nearly)

Acceleration due to gravity on moon is 1/6 of the accel-
eration due to gravity on earth. If the ratio of densities

of earth (p.) and moon (p,,) is <p6> = gthen radius of

1)777.

m

moon R in terms of R. will be

GM GM
(A) - (8) === (A) v R (B) <R
GMm GMm C ER D 1 R
(© =5 (D) v—=2 (©) ghe ()2\36
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22.

23.

24,

25.

26.

27.

4 ge Pe R.
Sol: (a) g = =7GpR R =
(a) g grOPR = gocpl = =
6 5 R, 5
= 5 Rm:iRe
~ 173 R, 13

A pendulum clock is set to give correct time at the sea

level. This clock is moved to hill station at an altitude of
2500 m above the sea level. In order to keep correct time of

the hill station, the length of the pendulum
(A) vHas to be reduced Needs no adjustment
(B) Has to be increased-

(C) Needs no adjustment

but its mass has to be
increased

(D) Needs no adjustment

but its mass has to be
increased

Sol : L At the hill g will decrease so to keep

the time period same the length of pendulum has to be
reduced.

The escape velocity for a body projected vertically upwards
from the surface of earth is 11 km/s. If the body is pro-
jected at an angle of 45° with the vertical, the escape veloc-

()T =27

ity will be ......... km/s

A) — (B) 11v2

(A) NG

(C) 22 (D) v11

Sol : (d)Escape velocity does not depends upon the angle

of projection.

If the change in the value of 'g’ at a height h above the sur-
face of the earth is the same as at a depth = below it, then
(both 2 and h being much smaller than the radius of the
earth)

(A) z=nh (B) va=2h
(C)x:@ (D) = =h?
Sol : (b) The value of g at the height k from the surface of

2h
earth ¢ = 1-=

The value of g at depth = below the surface of earth
r_ _z
g=9 (1 R)
These two are given equal, hence (1 — 2y _ (1 - E)
9 qual R)~ R

On solving, we get z = 2h

The mass of a planet that has a moon whose time period

and orbital radius are T' and R respectively can be written
as

(A) var?R3G—1172 (B) 8x?R3G~1T2
(C) 1272R3G T2 (D) 1672R3G T2
Ar? R3

GMm _ (21) R_GM M

Sol : (a)mw?R =

R? T R? GT?

If the radius of a planet is R and its density is p, the escape
velocity from its surface will be

(A) ve x pR (B) vwe YﬁR
(©) v Y 0) veox
Sol : (b) ve = Ry/ gGﬁp

Ve X R\/ﬁ

A man of 50 kg mass is standing in a gravity free space at a
height of 10m above the floor. He throws a stone of 0.5 kg
mass downwards with a speed 2m/s. When the stone
reaches the floor, the distance of the man above the floor
will be ...... m

(A) 9.9 (B) v10.1
(C) 10 (D) 20
Sol : Since the man is in gravity free space,

force on man + stone system is zero.

Therefore center of mass of the system remains at rest. Let
tha man goes = m above when the stone reches the floor,
then
Mpman X © = Mstone X 10
0.5

—x 1
T = 50><0

z =01m

Therefore final height of man above floor = 10 + z =
10 + 0.1 = 10.1 m

Man

Xxm

10 m
Stone

28. Distance of geostationary satellite from the surface of
earth radius (R. = 6400 km) in terms of R, is .......

(A) 13.76 (B) 10.76
(C) v6.56 (D) 2.56
Sol : (c)

29. A satellite S is moving in an elliptical orbit around the
earth. The mass of the satellite is very small compared to
the mass of earth

(A) vThe acceleration of S is always directed towards the
centre of the earth

(B) The angular momentum of S about the centre of the
earth changes in direction but its magnitude remains
constant

(C) The total mechanical energy of S varies periodically
with time

(D) The linear momentum of S remains constant in magni-
tude

Sol : (a) As gravitational force on satellite due to earth acts

always towards the centre of earth, thus acceleration of S

is always directed towards the centre of the earth. Also, as

there is no external force so according to conservation of

energy, total mechanical energy of S is constant always.

Also, as in the absence of external torque L is constant in
magnitude and direction.

Thus, mrv = constant — v varies as r changes

Hence, p = mwv is not constant

30. A satellite is revolving in a circular orbit at a height 4 from
the earth surface, such that » << R where R is the ra-
dius of the earth. Assuming that the effect of earth's at-
mosphere can be neglected the minimum increase in the
speed required so that the satellite could escape from the
gravitational field of earth is

(A) V2gR (B) V9R
(C) \/? (D) vVgR(V2 —1)
AV =V —
/QgMe gMe
vz 1) @

31. WhICh of the following graphs represents the motion of a
planet moving about the sun
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32.

33.

34,

35.

Sol : (c)Kepler's law T? « R?

Assertion : The length of the day is slowly increasing.
Reason : The dominant effect causing a slowdown in the
rotation of the earth is the gravitational pull of other plan-
ets in the solar system.

(A) If both Assertion and Reason are correct and the Rea-
son is a correct explanation of the Assertion.

(B) If both Assertion and Reason are correct but Reason is
not a correct explanation of the Assertion.

(C) vIf the Assertion is correct but Reason is incorrect.

(D) If both the Assertion and Reason are incorrect.

Sol : The length of the day is slowly increasing not due

to gravitational pull of other planets in the solar system
but due to viscous force between the earth and the atmo-
sphere around it. So Assertion is correct but Reason is in-
correct

A satellite is to revolve round the earth in a circle of radius
8000 km. The speed at which this satellite be projected into
an orbit, will be......... km/s

(A) 3 (B) 16
(C) v7.15 (D) 8
Sol : (c) vg = Gi\/[

gR®

~[10 x (64 x 10%)°
B 8000 x 103

=715 % 10°m/s
=7.15km/s

What will be the acceleration due to gravity at height 4 if
h >> R. Where R is radius of earth and g is acceleration
due to gravity on the surface of earth

Wy ®a(1-%)
(%)

Sol: (a)g' =g (

1 —
TR
Dependence of intensity of gravitational field (£) of earth
with distance (r) from centre of earth is correctly repre-
sented by

Rih)ZZ ( gh)2

(A) v
J\] I
L) H P (B)
0 r—
I R I
0 . ¥
(©) (D)
2 R J
Sol:  For a point inside the earth i.e.r < R
GM
E= — iE T

Where M and R be mass and radius of the earth respec-
tively.

At the center,r =0

L E=0
For a point outside the earth i.e.r > R,
po O
-
On the surface of the earth i.e.r > R,
GM
E=-—

36.

37.

38.

The varijation of E with distance r from the center is as
shown in the figure.

An object weights 72 N on earth. Its weight at a height of
R/2 from earth is ....... N

(A) v32 (B) 56
(CQ) 72 (D) 0
2
R\’ R 4
Soll(a)g’=g(7> =g =359
R+h R+§ 9
2
) ;4 _4 _
.W—9><W—9><72—32N

The velocity with which a projectile must be fired so that it
escapes earth's gravitation does not depend on

(A) Mass of the earth (B) v'Mass of the projectile

(C) Radius of the projectile's orbit
(D) Gravitational constant

Sol : (b) At a certaing velocity projection, the body will go
out of the gravitational field of the earth and will never re-
turn to the earth. Thic initial velocity is called escape veloc-
ity. The kinetic energy given to the body should be equal to
potential energy for body to escape. i.e., potentiial energy
=kinetic energy

GMem 1,
R 2"
Where m is mass of projectile, M. is mass of earth, G is
gravitational constant, R is radius.

. _ [2GM.
.. e — RE

The above formula shows that escape velocity is indepen-
dent of the mass of the projectile.

From a solid sphere of mass M and radius R, a spherical
portion of radius R/2 is removed, as shown in the figure.
Taking gravitational potential V= 0 at r = oo, the potential
at the centre of the cavity thus formed is

( G = gravitational constant)

—2GM
B =5
(D) —GM

Sol : Due to complete solid sphere, potential at point p

_ —GM |, ., (R\’
Vsphere - 2R3 3R* — (2>
_ —GM (11R*\ _ GM
~ 2R3 4 ) S8R
Due to cavity part potential at point P

GM

37§ _ 3GM

‘/ca'uzty - 5? - W
2

So potential at the center of carvity
B v _ _MGM ([ 3GM
— Vsphere cavity — SR S R
_ —GM
R
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39.

40.

41.

42.

43.

Solid
sphere

A satellite of mass m is orbiting the earth ( of radius R) at
a height h from its surface. The total energy of the satellite
in terms of go, the value of acceleration due to gravity at
the earth's surface, is

2mgo R? 2mgo R*

(A) R—|—h2 (B) R+h )
mgoR mgoR

C) ot D) v— 90t
(©) 2(R+ h) (B) v 2(R+ h)
Sol : Total energy of satellite at height ~ from the
earth surface,
E=PFE+ KE
_ GMm 1 .
= & + S . (2)
Also mo? _ GMm

"(R+h) (R+h?)

. GM )
or, v = Tth .. (44)
From eqgns, (¢) and (i),
B _ GMm JrlGMm _ 1 GMm

~ (R+h) 2(R+h)  2(R+h)

_ _1GM ~ mR?
2R T (R+h)
_ mgoR? _GM
= T2(R+h) 9= R

If mass of earth is M, radius is R and gravitational constant
is G, then work done to take 1 kg mass from earth surface
to infinity will be

GM

OBy (B) =5
GM
(Q) % (D) SR

Sol : (b) Potential energy of the 1 kg mass which is placed
at the earth surface = R

its potential energy at infinite = 0

Work done = change in potential energy = G]y

The diameters of two planets are in the ratio 4 : 1 and their

mean densities in the ratio 1 : 2. The acceleration due to
gravity on the planets will be in ratio

(A) 1:2 (B) 2:3
(C) v2:1 (D) 4:1

: _4 gr_pfa 1 4 2
SOl.(C)g—gGﬂ'Rp: 92_,02R2_2X1_1

Escape velocity on the earth

(A) Is less than that on the
moon

(B) Depends upon the mass
of the body

(D) v Depends upon the
height from which it
is projected

(C) Depends upon the di-
rection of projection

Sol : (d) ve =4/ (}2%61]\/]2)

The periodic time of a communication satellite is .........
hours

(A) 6 (B) 12

(C) 18 (D) v24

Sol : (d) A geostationary satellite (having time period of
24 hr) is used for communication

44.

45.

46.

47.

48.

49.

50.

51.

If the density of the earth is doubled keeping its radius

constant then acceleration due to gravity will be........ m/s® .
(g =9.8m/s?)

(A) v19.6 (B) 9.8

(C) 49 (D) 245

Sol : (a)g o p

The kinetic energy needed to project a body of mass m
from the earth surface (radius R) to infinity is

(A) mgR/2 (B) 2mgR
(Q) vmgR (D) mgR/4
Sol : (c) %mvg = %m 2gR = mgR

Two satellites, A and B, have masses m and 2m respec-
tively. A is in a circular orbit of radius R, and B is in a cir-

cular orbit of radius 2R around the earth. The ratio of their
kinetic energies, K.E.4o/K.E.g, is

(A) % (B) v1
(C) 2 (D) 1
2
Sol: KEA = %m (G?M)
1 GM

KEB = 5(2771) (ﬁ)

KEa _,

KEg

The acceleration due to gravity is g at a point distant » from
the centre of earth of radius R. If »r < R, then

(A) vgocr (B) g o r?

(C) gocrt (D) goxr?

Sol : (a) Inside the earth ¢ = %ﬂpGr

g ocr

The gravitational field due to a mass distribution is £ =
K/2* in the X —direction. (K is a constant). Taking the
gravitational potential to be zero at infinity, its value at a
distance X is

(A) K/x (B) K/2x
(Q) K/a? (D) v K/22?
Sol : (d) Gravitational potential = [ I dz = [* gdm
—341\ ®© _ e}
S (B 2B K
-3+1/, 22| 2x2

An astronaut orbiting the earth in a circular orbit 120 km
above the surface of earth, gently drops a spoon out of
space-ship. The spoon will

(A) Fall vertically down to (B) Move towards the moon

the earth
(C) v'Will move along with (D) Will move in an irregular
space-ship way then fall down to

earth

Sol : (c)The velocity of the spoon will be equal to the or-
bital velocity when dropped out of the space-ship.

The escape velocity from the earth is about 11 km/second.
The escape velocity from a planet having twice the radius

and the same mean density as the earth, is ......... km/sec
(A) v22 (B) 11
(C) 5.5 (D) 15.5
2GM 8
l: e=4\/—F5—=Ry/ =
Sol : (a) v 7 R 37TGp

ve < R if p= constant

Since the planet having double radius in comparison to
earth therefore the escape velocity becomes twice i.e.
22km/s.

A particle of mass M is at a distance a from surface of a
thin spherical shell of equal mass and having radius a.
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52.

53.

54.

(A) Gravitational field and potential both are zero at centre
of the shell.

(B) Gravitational field is zero not only inside the shell but
at a point outside the shell also.

(C) Inside the shell, gravitational field alone is zero.

(D) v'Neither gravitational field nor gravitational potential
is zero inside the shell.

Sol : The gravitational field inside the shell is zero due to

the shell. But due to mass M, on the circumference of the

shell, Neither gravitational field nor gravitational potential

is zero inside the shell.

Assuming the earth to be a sphere of uniform density, the

acceleration due to gravity inside the earth at a distance of
r from the centre is proportional to

(A) vr (B) »t
(C) »2 (D) r=2
Sol : Acceleration due to gravity at depth d from the sur-

face of the earth or at a distance r

4
from the center 'O’ of the earth' = gprr

Hence ¢’ « 7

A point particle is held on the axis of a ring of mass m and
radius r at a distance r from its centre C. When released, it
reaches C under the gravitational attraction of the ring. Its
speed at C will be

A) ,/QG—m V2 —1)

2G'm (1 1 (D) 2G7=m

. Let M’ be the mass of the particle

NOW: Einitial - Efinal
GMm GMm 1
+0= + =MV?
L Ver 2
or, Lagy> = GMm {1 - i]
2 r V2,
= 1\/2 = Gm {1 _ L]
2 r 2
or, V = - —

The figure shows the motion of a planet around the sun in
an elliptical orbit with sun at the focus. The shaded areas A
and B are also shown in the figure which can be assumed
to be equal. If t; and ¢, represent the time for the planet to
move from a to b and d to c respectively, then

b

i

(A) t1 < ta (B) t1 > to
(C) vt =t2 (D) t1 <to
Sol : (c) Areal velocity of the planet remains constant. If

the areas A and B are equal then ¢, = ¢,.

55.

56.

57.

58.

A simple pendulum has a time period 71 when on the
earth's surface and 7> when taken to a height R above the

earth's surface, where R is the radius of the earth. The
value of T»/T; is

(A) 1 (B) v2
(C) 4 (D) v2
Sol : (d) If acceleration due to gravity is g at the surface of

earth then at height R it value becomes

;o R 2_g
v =o(phs) =

l l
Ty =2my/—and Ty =27 | —
' \/; 9/4

I:
Ty
Planet A has mass M and radius R. Planet B has half the
mass and half the radius of Planet A. If the escape veloci-

ties from the Planets A and B are va and vg, respectively,
then 22 = %The value of n is

=2

vB

(A) v4 (B) 1

(Q) 2 (D) 3

Sol: Ve = ZGTM (Escape velocity)
2GM

VA = T

Vo [26IM2] _ [2GM

B r2 VR

Va

n
Ve 17"
Suppose, the acceleration due to gravity at the Earth's sur-

face is 10m s and at the surface of Mars it is 4.0ms 2. A
60 kg pasenger goes from the Earth to the Mars in a space-

ship moving with a constant velocity. Neglect all other ob-
jects in the sky. Which part of figure best represents the

weight (net gravitational force) of the passenger as a func-
tion of time?

Weight
600N

200N

1 . . .
Sol : g < — so we will not get a straight line.

Also F = 0 at a point where Force due to Earth = Force due
to Mars

The escape velocity from the surface of earth is V.. The es-
cape velocity from the surface of a planet whose mass and
radius are 3 times those of the earth will be

(A) v V. (B) 3Ve

(C) 9v. (D) 27V.
_ _ [2GM

Sol : (a) ve = &

Ve X M

¢ R

If mass and radius of the planet are three times than that
of earth then escape velocity will be same.
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59.

60.

61.

62.

63.

64.

A planet is revolving around the sun as shown in elliptical
path the orbital velocity of the planet will be minimum at

(A) A

(B) B

Q) vc (D) D

Sol : (c) Because distance of point C is maximum from the
sun.

Assuming earth to be a sphere of a uniform density, what
is the value of gravitational acceleration in a mine 100 km

below the earth's surface ........ m/s%. (Given R = 6400 km)

(A) v9.66 (B) 7.64
(C) 5.06 (D) 3.10
Sol:(a)y =g (1 — %) =98 (1 — %) =9.66m/s”

An astronaut of mass m is working on a satellite or biting

the earth at a distance h from the earth’'s surface. The ra-
dius of the earth is R, while its mass is M. The gravitational

pull F on the astronaut is

(A) Zero since astronaut (B) GMm2 < Fg < GMm
feels weightless (R+h) R?
GMm GMm
C) vig=——— D) 0< Fg <
(€ Fo = G (D) 0 < Fo < <
Sol : According to universal law of Gravitation,
Gravitational force F = GLmQ
(R+h)
{Astmnaut
D
o oy
d R
h
R
L]
Earth

Weightlessness experienced while orbiting the earth in
space-ship, is the result of

(A) Inertia (B) Acceleration

(C) Zero gravity (D) vFree fall towards earth
Sol : (d)

The escape velocity of a projectile from the earth is approx-
imately .......... km/sec

(A) 0.112 (B) 112

(C) vi11.2 (D) 11200

Sol : (c) Escape velocity = v/2gR
= V. =+/2x 10 x 6400 x 1000
= V. =11.2Km/sec

ve and v, denotes the escape velocity from the earth and
another planet having twice the radius and the same mean
density as the earth. Then

(A) ve = v, (B) vve =wv,/2
(C) ve = 2v, (D) ve =vp,/4

(b) v. = \/QGTM _ R\/ngP

If mean density is constant then v, x R

veiReiliv _Vp
vp R, 2 )

Sol :

65.

66.

67.

68.

69.

70.

If a new planet is discovered rotating around Sun with the
orbital radius double that of earth, then what will be its
time period (in earth's days)
(A) v1032
(C) 1024
Sol: (a) T? x R®
Te)* _ (Ee)’ _ (28s)°
Te) \Re) \ Re
(2 =2v2
T
Tp = 2v/2 x 365 = 1032.37 = 1032 days
Assuming that the gravitational potential energy of an ob-
ject at inflinity is zero, the change in potential energy (final-

initial) of an object of mass m, when to a height h from the
surface of earth (of radius R ), is given

(B) 1023
(D) 1043

GMm GMmh
() "R+h (B) ‘/R(R +h)
(C) mgh GMm
11 © R+h 1 1
Sol: AU = —GMm L—f— E}: —CGMm [4R+h_ ﬁ}:
_GMmh_
R(R +h)

Consider earth to be a homogeneous sphere. Scientist A

goes deep down in a mine and scientist B goes high up in

a balloon. The value of g measured by

(A) A goes on decreasing (B) B goes on decreasing
and that by B goes on and that by A goes on

increasing increasing
(C) Each decreases at the (D) v Each decreases at dif-
same rate ferent rates

Sol : (d) For scientist A which goes down in a mine ¢’ =

-4
g R

L . . .y, 2h

For scientist B, which goesupinaairg =g (1— =
So it is clear that value of g measured by each will de-
creases at different rates.
The force of gravitation is
(A) repulsive (B) v conservative

(C) electrostatic (D) non-conservative

Sol : The work done by force of gravitation does not de-
pend on path taken hence force of gravitation is conserva-
tive

A spaceship orbits around a planet at a height of 20 km
from its surface. Assuming that only gravitational field of
the plant acts on the spaceship. What will be the number
of complete revolutions made by the spaceship in 24 hours
around the plane? [Given: Mass of plane = 8 x 10%? kg,
Radius of planet = 2 x 10°m, Gravitational constant

G =6.67 x 107 Mn?/kg? ]

(A) 9 (B) v11
(C) 13 (D) 17
mV?  GMm
Sol: — = 3
T T
V— GM
T
_vr_ [GM T
"= orr r 2nr

_ (. JGM\ T _ [6.6Tx1071 x8x10% T
B 3 2r (202 x 10%)* 2m

_24x 3600 [6.67 x 8 x 10"

- 2x314 | (202)° x 10'2
_24x3600 _ 24x3600 .
© 2x3.14x1242.8 7851

Who among the following gave first the experimental value
of G

(A) v Cavendish
(C) Brook Teylor

(B) Copernicus
(D) None of these
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71.

72.

73.

74.

75.

76.

77.

Sol : (a)
If R is the radius of the earth and g the acceleration due

to gravity on the earth's surface, the mean density of the
earth is

(A) 47G/3gR
(C) v3g/47RG

(B) 37R/49G
(D) 7RG/12G

) GM 4 3
Sol: (c)g= 72 andM:§7rR x D
_ 47R’xGD p_ 39
"3 R? " 47RG

Aplanet of mass m is in an elliptical orbit about the sun
(m << Msun) with an orbital period T If A be the area of
orbit, then its angular momentum would be :

(A) v 2mA (B) mAT
2T

AT

Q) m (D) 2mAT
dA L

Sol : =

dt  2m
A2m
L="—
T

The angular velocity of the earth with which it has to ro-
tate so that acceleration due to gravity on 60° latitude

becomes zero is (Radius of earth = 6400 km. At the poles
g=10ms™?)

(A) v2.5x10 3 rad/s (B) 5.0 x 107" rad/s

(C) 10 x 10 rad/s (D) 7.8 x 1072 rad/s

Sol : (a) ¢’ = g — w?Rcos’ X = 0 = g — w? Rcos?60°

Ww’R g 1 rad
0=g— S w=2/5=——
I 4 @ R 400 sec

At what height over the earth's pole, the free fall accelera-
tion decreases by one percent ........ km. (assume the radius
of earth to be 6400 km)

(A) v32 (B) 80
(C) 1.253 (D) 64
Sol: (a) g GM:>go<iorro<L

7’2 7’2 \/‘5

If g decrease by one percent then r should be increase by
%

i.e. R= x 6400 = 32 km

1
2 x 100
The mass of the moon is about 1.2% of the mass of the
earth. Compared to the gravitational force the earth exerts
on the moon, the gravitational force the moon exerts on
earth
(A) vIs the same

(C) Is greater

(B) Is smaller

(D) Varies with its phase
Sol : (a) Force between earth and moon F = GL’;M

T
This amount of force, both earth and moon will exert on
each other i.e. they exert same force on each other.
A geostationary satellite is orbiting the earth at a height
5R above the surface of the earth , R being the radius of
the earth. The time period of another satellite in hours at a
height of 2R from the surface of the earth is
(A) 5 hr (B) 10 hr
(C) v6v2 hr (D) 10v/2 hr
Sol : According to Kepler's third law T o 2/

LT (P (R+2R\Y? 1
T \m “ \R+5R T 23/2
Since T1 = 24 hours

1 24 24
—_or Ty = 375 = 72\/5 = 62 hours

A spring balance is graduated on sea level. If a body is

weighed with this balance at consecutively increasing

heights from earth's surface, the weight indicated by the

balance

(A) Will go on increasing
continuously

(€) Will remain same

2

15
SO7 ﬂ =

(B) v'Will go on decreasing
continuously

(D) Will first increase and
then decrease

78.

79.

80.

81.

82.

Sol : (b) Because value of g decreases with increasing
height.

Radius of earth is around 6000 km. The weight of body at
height of 6000 km from earth surface becomes

(A) Half (B) v One-fourth
(C) One third (D) No change

Sol: (b) ¢’ = g(RR;hY

= when h = Rtheng = %So the weight of the body at
this height will become one-fourth.

Out of the following, the only incorrect statement about
satellites is

(A) A satellite cannot move in a stable orbit in a plane
passing through the earth's centre

(B) Geostationary satellites are launched in the equatorial
plane

(C) We can use just one geostationary satellite for global
communication around the globe

(D) v The speed of a satellite increases with an increase in
the radius of its orbit

Sol : (d) v L. The speed of satellite decreases with an
T

increase in the radius of its orbit.

If a body describes a circular motion under inverse square
field, the time taken to complete one revolution T is re-
lated to the radius of the circular orbit as

(A) T oxcr (B) T o r?
(C) vT? x 13 (D) T o r*

SO|:(C)Eo<i2
"

1
Focﬁ
k
F:'r‘?
K_m? . 2m
r2 T v
k
==
mr
[k
v=4/—
mr
T— 27r
R
mr
3/2, 1/2
Lo mrtPm
vk
T2:47r2r3m
ki
T2 x 73

If radius of the earth contracts 2% and its mass remains
the same, then weight of the body at the earth surface

(A) Will decrease (B) v'Will increase

(C) will remain the same (D) None of these

Sol : (b)g % If radius of earth decreases by 2% then g
will increase by 4%

i.e. weight of the body at earth surface will increase by 4%

Hubble's law states that the velocity with which milky way
is moving away from the earth is proportional to

(A) Square of the distance of the milky way from the earth
(B)
()
(D)

v'Distance of milky way from the earth
Mass of the milky way

Product of the mass of the milky way and its distance
from the earth

Sol : (b)
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83.

84.

85.

86.

87.

88.

89.

When a satellite moves around the earth in a certain orbit,
the quantity which remains constant is :

(A) angular velocity (B) kinetic energy

(C) vaerial velocity (D) potential energy

Sol : From Kepler's law aerial velocity remains instant
The least velocity required to throw a body away from the
surface of a planet so that it may not return is (radius of
the planet is 6.4 x 10%°m, g = 9.8 m/sec?)

(A) 9.8 x 1073 m/sec (B) 12.8 x 103 m/sec

(C) 9.8 x 103 m/sec (D) v'11.2 x 10®>m/sec

Sol : (d) Escape velocity from surface of earth v. = v/2gR

=v2x9.8x6.4x10% =11.2 x 10> m/s

The escape velocity of a rocket launched from the surface
of the earth

(A) v'Does not depend on the mass of the rocket

(B) Does not depend on the mass of the earth
(C) Depends on the mass of the planet towards which it is

moving

(D) Depends on the mass of the rocket
_ _ [2GM

Sol: (a) V= 7

3 particles each of mass m are kept at vertices of an equi-
lateral triangle of side L. The gravitational field at centre
due to these particles is

(A) vZero (B) 3GM
L2
IGM 12 GM
(© =5 0 =7
Sol : (a)Due to three particles net intensity at the centre

I=Is+Ip+Ic=0
because out of these three intensities one equal in magni-
tude and the angle between each other is 120°.

Orbital velocity of an artificial satellite does not depend
upon

(A) Mass of the earth
(C) Radius of the earth

(B) v'Mass of the satellite

(D) Acceleration due to
gravity

T
A body is projected vertically upwards from the surface of
a planet of radius R with a velocity equal to half the escape
velocity for that planet. The maximum height attained by
the body is
(A) vR/3
(C) R/4 (D) R/5
Sol : (a) If body is projected with velocity v (v < v.) then
height up to which it will rise,

(B) R/2

A body of mass m kg. starts falling from a point 2R above
the Earth's surface. Its kinetic energy when it has fallen to
a point 'R’ above the Earth's surface [R—Radius of Earth,

M —Mass of Earth, G—Gravitational Constant]
1GMm

90.

91.

92.

93.

94,

95.

. . ~_ —GMm _ GMm

Sol : (b) Potential energy U = =" ETh
GMm —GMm

Uinitial - - 3R and Ufinal - - 2R

. - GMm GMm GMm
Loss in PE =gainin KE = R ~ 3R — 6R
A planet has orbital radius twise as the earth's orbital ra-
dius then the time period of planet is .......... years
(A) 4.2 (B) v2.8
(C) 5.6 (D) 8.4

Ry
Sol: (b) To =T
)7, =7 (22) "

=1 x (2)%?% = 2.8 year
The additional kinetic energy to be provided to a satellite

of mass m revolving around a planet of mass M, to trans-
fer it from a circular orbit of radius R to another of radius

ZZQ)(ZZJ\;m}Zl; 12) (8) GMm( - R%)

Ra
1 1 1 1
S SGMm (= — —
(Q 2GMm( o ) (D) /2(‘ m <R1 Rr_))
m GMm
l: - KE = —
S0 231 2R»
GMm | 1 1
KE= 2 |:R71_ R2:|

Choose the correct statement from the following :Weight-
lessness of an astronaut moving in a satellite is a situation
of

(A) Zero g (B) No gravity
(C) Zero mass (D) vFree fall
Sol : (d)

At what distance from the centre of the earth, the value of
acceleration due to gravity g will be half that on the surface

(R = radius of earth)

(A) 2R (B) R

(C) 1.414R (D) v0.414R
_ ;L R\’ 1 R

Sol = (d) g ﬂ(m) > 5T R+h

=R+h=vV2R= h=(V2—-1)R=0414R

Let g be the acceleration due to gravity at earth's surface
and K be the rotational kinetic energy of the earth. Sup-

pose the earth's radius decreases by 2% keeping all other
quantities same, then

(A) g decreases by 2% and
K decreases by 4%

(B) g decreases by 4% and
K increases by 2%

(C) v gincreases by 4% and
K increases by 4%
GM L?
)g=—-and K = —
(9= 7% 5T
If mass of the earth and its angular momentum remains

and K « %
i.e. if radius of earth decreases by 2% then g and K both
increases by 4%.

Weight of a body is maximum at

(D) g decreases by 4% and
K increases by 4%

Sol :

1
constant then g 2

(A) Moon (B) v'Poles of earth
(C) Equator of earth (D) Centre of earth
Sol : (b) We know that the weight of the body is the prod-

uct of mass and acceleration due to gravity and the accel-
eration due to gravity increases with the latitude

Now the latitude is minimum at the equator and maxi-
mum at the poles So, acceleration due to gravity and hence
weight is maximum at the poles and minimum at the equa-
tor

Hence correct answer is option A

(A) (B) ‘/EGMm 96. A satellite S is moving in an elliptical orbit around the
2Gﬁ 18MR earth. The mass of the satellite is very small compared to
(o = (D) 3 Dm the mass of the earth. Then,

1(/ 152 +t
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97.

98.

99.

(A) v'the acceleration of S is always directed towards the
centre of the earth.

(B) the angular momentum of S about the centre of the
earth changes in direction, but its magnitude remains
constant.

(C) the total mechanical energy of S varies periodically
with time.

(D) the linear momentum of S remains constant in magni-

Sol :Wg'gravitational force on the satellite S acts towards
the centre of the earth, so the acceleration of the satellite
S is always directed towards the centre of the earth.

The mass and diameter of a planet are twice those of
earth. What will be the period of oscillation of a pendulum
on this planet if it is a seconds pendulum on earth ?

(A) v/2 second (B) v2v/2 seconds

(@)} Lsecond (D) Lsecond

Sol: g= andg’:G'2M e
R2 4R2
1

1 TQ g1
Tx —=—=,/%=
v T

92
T:\/gz;z:\@

o Ty = V2T =2V/2s

At what distance from the centre of the moon is the point
at which the strength of the resultant field of earth's and
moon's gravitational field is equal to zero. The earth's

mass is 81 times that of moon and the distance between
centres of these planets is 60 R where R is the radius of the

earth

(A) v6 R (B) 4 R

(C) 3R (D) 5 R

Sol : Let m be the mass at a distance x from the centre of
the moon where gravitation force is zero.

. GMem _ GMmoonm

" (60R —z)2 2

or 781 = i or 79 = l
(60R—xz)? 22 60R—=z =

orx =6R

A spherical planet far out in space has a mass M, and di-
ameter Dy. A particle of mass m falling freely near the sur-
face of this planet will experience an acceleration due to
gravity which is equal to
(A) GMo/Dj

(C) v4GM,y/DE

Sol: (c)g =

(B) 4mGM,/D3

(D) GmM,/D3
4G M,y

= 7D%

G My

R* T (Do/2)

100. A satellite S is moving in an elliptical orbit around the

earth. The mass of the satellite is very small compared to

the mass of the earth. Then

(A) v'the acceleration of S is always directed towards the
centre of the earth

(B) the angular momentum of S about the centre of the
earth changes in direction, but its magnitude remains
constant

(C) the total mechanical energy of S varies periodically
with time

(D) the linear momentum of S remains constant in magni-

Sol :tngece on satellite is always directed towards earth,
So, acceleration of satellite S is always directed towards
centre of earth. Net torque of this gravitational force F’
about centre of earth is zero. Therefore , angular momen-
tum (both in magnitude and direction) of S about centre of
earth is constant throughout. Since, the force F is conser-
vative in nature, therefore, mechanical energy of satellite
remains constant. Speed of S is maximum when it is near-
est to earth and minimum when it is farthest.
g

O w@F 3"&)

101.

102.

103.

104.

105.

A man of mass m starts falling towards a planet of mass
M and radius R. As he reaches near to the surface, he real-
izes that he will pass through a small hole in the planet. As
he enters the hole, he sees that the planet is really made of
two pieces a spherical shell of negligible thickness of mass

% and a point mass M at the centre. Change in the force
of gravity experienced by the man is

g(}]\wf m (B) 0
(A) /Ii R?

1GMm 4 GMm
(©) 3 R? (B) 3 R?

Sol : Gravitational field inside the shell is zero, but the
force on the man due to the point mass at the centre is

_ GMm _ GMm
Fhew = gz o Fod =~
. 2GMm
Change in force = Itbr.
9 3R?

The density of a newly discovered planet is twice that of
earth. The acceleration due to gravity at the surface of the
planet is equal to that at the surface of the earth. If the
radius of the earth is R, the radius of the planet would be

(A) 2R (B) 4R

© 5 0) v1r

Sol: (d)g = %anR = %:: (Z—Z) (Z—Z) = (1) x (%)

The escape velocity of a sphere of mass m from earth hav-

ing mass M and radius R is given by

(A) v ff mmﬁ%ﬁ
(€ /2 0 /<

Sol : (a)Escape velocity does not depend on the mass of
the projectile

A research satellite of mass 200 kg circles the earth in an
orbit of average radius 3 R/2 where R is the radius of the
earth. Assuming the gravitational pull on a mass of 1 kg on
the earth's surface to be 10 IV, the pull on the satellite will

be ........ N.
(A) v'880 (B) 889
(C) 890 (D) 892

(2) of — R \*_ (R _4
Sol: (a) g _g<R+h> ~9\3rp2) ¢
W/:éXmgzwzggoN

9 9

At ... km height from the surface of earth the gravita-

tion potential and the value of g are —5.4 x 107 Jkg~ ' and
6.0 ms~2 respectively . Take the radius of earth as 6400 km.

(A) 1600 (B) 1400
(C) 2000 (D) v2600
Sol : Gravitation potential at a height » from the sur-

face of earth, Vi, = —5.4 x 107 J kg~ *

At the same point acceleration due to gravity,
2

gn =6ms™
R =6400km = 6.4 x 10°m
GM
We know, V}, = —
h (R+h)
GM Vi Vi
= = - =R+h= -2
" R+h? - Rth n
—5.4 x 107 .
. h= fEfR: Qfmx 10°
gh 6

=9 x10% - 6.4 x 10° = 2600 Km
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106.

107.

108.

109.

110.

111,

112.

The mass of the earth is 81 times that of the moon and
the radius of the earth is 3.5 times that of the moon. The
ratio of the escape velocity on the surface of earth to that

on the surface of moon will be
(A) 0.2
(C) v4.81

(B) 2.57

(D) 0.39
Sol : (c) Escape velocity v. =

2GM

VR
Ve McRy, 81
o MR J8am
The condition for a uniform spherical mass m of radius r
to be a black hole is [G = gravitational constant and g =
acceleration due to gravity]
(A) 2Gm/r)'? < ¢
(C) v(2Gm/r)Y/? > ¢

(B) (2Gm/r)Y/? =¢
(D) (gm/r)Y? > ¢
2G'm

,
ve Should be more than or equal to speed of light

2Gm>c

Sol : (c)Escape velocity for that body v.

i.e.

T

The escape velocity of an object on a planet whose g value

is 9 times on earth and whose radius is 4 times that of
earth in km/s is

(A) v67.2 (B) 33.6

(C) 16.8 (D) 25.2

Sol: (a) X2 = ng&: Ix4=6
Ve ge Re

vp =6 X ve =67.2km/s

A weight is suspended from the ceiling of a lift by a spring
balance. When the lift is stationary the spring balance
reads W. If the lift suddenly falls freely under gravity, the
reading on the spring balance will be

(A) w (B) 2w

(C) wy/2 (D) vo

Sol : (d) Reading of spring balance R = m(g — a)
If the lift falls freely thena =g ... R=0

A satellite of the earth is revolving in circular orbit with a
uniform velocity V. If the gravitational force suddenly dis-
appears, the satellite will

(A) continue to move with
the same velocity in the
same orbit.

(B) v'move tangentially to
the original orbit with
velocity V.

(C) fall down with increasing (D) come to a stop some-

velocity. where in its original
orbit.

Sol : The satellite is revolving around earth because the

centripetal force is balanced by earth's gravitational pull.f.

the gravitational pull disappears, the satellite free of cen-

tripetal force. So, it will travel with its instantaneous veloc-

ity i.e. in the direction tangential to the circular path.

Which of the following is the evidence to show that there
must be a force acting on earth and directed towards the
sun
(A) Deviation of the falling

bodies towards east

(B) v'Revolution of the earth
round the sun

(C) Phenomenon of day and (D) Apparent motion of sun
night round the earth

Sol : (b) The earth revolves around the sun due to gravi-
tation pull of the sun. Due to this gravitational attraction
between this celestial body, centripetal force is generated
which binds the solar system together. Hence revolution of
earth round the sun is the evidence to show that there ust
be force acting on earth nd directed towards the sun.

The maximum possible velocity of a satellite orbiting
round the earth in a stable orbit is

113.

A planet is revolving around the sun as shown in elliptical
path

The correct option is
B

(A) v The time taken in travelling DAB is less than that for
BCD

(B) The time taken in travelling DAB is greater than that
for BCD

(C) The time taken in travelling CDA is less than that for
ABC

(D) The time taken in travelling C DA is greater than that
for ABC

Sol : (a) During path DAB planet is nearer to sun as com-

parison with path BC'D. So time taken in travelling DAB

is less than that for BC'D because velocity of planet will be

more in region DAB.

114. The acceleration due to gravity on a planet is same as that

115.

116.

117.

on earth and its radius is four times that of earth. What will
be the value of escape velocity on that planet if it is v. on

earth

(A) ve (B) v2u.
() 4. (®) 5
Sol: (b)v = 2gR
SN L N B
Ve ge Re
Vp = 20e
The gravitational field in a region is given by

E = (5N/kg)i+ (12N/kg)j

If the potential at the origin is taken to be zero, then the
ratio of the potential at the points (12m,0) and (0,5m) is

(A) Zero (B) v1
144 25
(Q) o (D) T

Sol : From question,
E, =5N/kgand E, = 12 N/kg
Gravitational potential
= Gravitational field x distance

S Vazmo) = Bz x 12 J/kg
and Vio.sm)y = Ey x5 J/kg

(Give : potential at the originis zero)
CVaamo)  E.x12  5x12

" Vio,sm) Ey x5 12 x5

What is the intensity of gravitational field of the centre of
a spherical shell

(A) Gm/r2
(C) vZero
Sol : (c) It is zero.

(B) g
(D) None of these

It's because the pull from every direction is exactly the
same. This is obvious from the center, but as you move
to one side, you're closer to that side, which increases its
pull, but this is exactly offset by the fact that there's now
MORE mass on the other side.

If the gravitational force between two objects were pro-

portional to %(and not as 1/R?) where R is separation

(A) V2R.g (B) Vv Reg
Reg (D) Infinite between them, then a particle in circular orbit under such a
(€ /= force would have its orbital speed v proportional to
Sol : (b) Otherwise centrifugal force exceeds the force of (A) LQ (B) vR®
attraction or we can say that gravitational force won't be R1 1
able to keep the satellite in circular motion. QR (D) =
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Sol : (b)Gravitational force provides the required cen-
tripetal force for orbiting the satellite
mu? _ K 1
el F o —
- n because ( x R)
v ox R°

118. If the mass of the Sun were ten times smaller and the uni-
versal gravitational constant were ten times larger in mag-

nitude, which of the following is not correct?

(A) Raindrops will fall faster.

(B) Walking on the ground would become more difficult.

Q) v

(D) Time period of a simple pendulum on the Earth would
decrease. o )

Sol : If universal Gravitational constant becomes ten times,

then G’ = 10 G. o

So, acceleration due to gravity increases.

119. If the distance between two masses is doubled, the gravi-
tational attraction between them

(A) Is doubled (B) Becomes four times
(C) Is reduced to half (D) v'Is reduced to a quarter

'g" on the Earth will not change.

Sol: (d) F iz If » becomes double then F reduces to g
T

120. Assume that the acceleration due to gravity on the surface
of the moon is 0.2 times the acceleration due to gravity on
the surface of the earth. If R, is the maximum range of
a projectile on the earth's surface, what is the maximum
range on the surface of the moon for the same velocity of

projection

(A) 0.2 R, (B) 2R.

(C) 0.5R. (D) v5R.
2 .

Sol : (d) Range of projectile R = u”sin2f

. 1
if w and 0 are constant then R 5

Ry ge R, 1 R.
R—E:gmﬁRE:@éRm:O.Q m = DRe

121. If the radius and acceleration due to gravity both are dou-
bled, escape velocity of earth will become ......... km/s
(A) 11.2 (B) v224
(C) 5.6 (D) 44.8
Sol : (b) v = v/2gR. If g and R both are doubled then v will

becomes two times i.e. 2 x 11.2 =22.4km/s

The magnitudes of the gravitational force at distances r,
and r» from the centre of a uniform sphere of radius R and
mass M are F; and F respectively. Then

122.

g1 T F r?
A) == —ifri < Rand N I
(A) L (B) B =12 if 1 > Rand
ro < R ro > R
(Q) B Mty > Rand r2 > R
F, r (D) vBoth (a) and (b)
Soli(d)g:%WpGr
gourifr<R
GM
9= 17,2
go<—2ifr>R
g1_"

If 1 < Rand r, < R then ?:

2 g2 T2 )
Ifr, > Rand rs > R then 2L — 91 (T—Q>
Fy g2 1
123. At a given place where acceleration due to gravity is 'g’
m/sec?, a sphere of lead of density 'd’ kg/m? is gently re-
leased in a column of liquid of density 'p’ kg/m®. If d > p,
the sphere will
(A) Fall vertically with an ac-
celeration ’g’ m/sec?

(B) Fall vertically with no
acceleration

Sol : (c) Apparent weight = actual weight - upthrust force
Vdg' = Vdg—Vpg

d —
==>g/ = (7d p) g

124. Two satellite A and B, ratio of masses 3 : 1 are in circu-
lar orbits of radii  and 4r. Then ratio of total mechanical
energy of Ato B is

(A) 1:3 (B) 3:1

(C) 3:4 (D) vi12:1

Sol : (d) Total mechanical energy of satellite E = —G&
Ea_ma 15

Esz mp ra

_3. 4

1 T

12

1

125. Avery long (length L ) cylindrical galaxy is made of uni-
formly distributed mass and has radius R(R << L). A star
outside the galaxy is orbiting the galaxy in a plane perpen-
dicular to the galaxy and passing through its centre. If the
time period of star is 7" and its distance from the galaxy's
axis is r, then

(A) vT < r (B) T oc /7
(C) T x r? (D) 72 x 3
Sol: F = 2G7Mm or i = 2G]\/[m
Lr ooy Lr
mr(zw)2 = 2GMm [v =rwandw = 21]
T Lr T
= Txr

126. A satellite whose mass is M, is revolving in circular orbit of
radius r around the earth. Time of revolution of satellite is

(A)
()

’T
GM VT reivi

T
Tx,|l=—F+— r3
GM?/3 (D) Toq/GMl/4

127. For a satellite moving in an orbit around the earth, the
ratio of kinetic energy to potential energy is

(A) 2 (B) /%
1
Q) — (D) v2
() 7
Sol : (b) For a moving satellite kinetic energy = Gé\/‘;m

Potential energy = —GMm

Kineticenergy _ 1

Potential energy ~ 2
128. Four identical particles of mass M are located at the cor-
ners of a square of side 'a’. What should be their speed if

each of them revolves under the influence of other's gravi-
tational field in a circular orbit circumscribing the square?

(C) vFall vertically with an (D) Fall vertically with an (A) 1.35 GM (B) v1.16 GM
. d—p | ; P a a
acceleration g <(7> acceleration g (d)
! (C) 1.41 ij (D) 1.21 ij
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129.

130.

131.

132.

Sol : Net force on particle towards center of circle is

GM?  GM?
F. = 2
2a? + a? V2
GM? (1
= —+V2
- (2 + xf)
This force will act as centripetal force.
Diatance of particle from center of circle is @
V2
2
a muv
= F =
r \/57 (& r
2 2
mu GM* (1
L a2(§+V@

M_GM(],+Q
- (s

b |

i

The acceleration of a body due to the attraction of the
earth (radius R) at a distance 2 R from the surface of the
earth is (g = acceleration due to gravity at the surface of
the earth)

(M/g (B)
(O% (D)

. . R 2_ R 2_g
SO"(a)g*g<R+h) “9\Ry2Rr) "9

g
3
9

If a satellite orbits as close to the earth's surface as possi-

ble,
(A) its speed is maximum
(B) time period of its rotation is minimum

(C) the total energy of the 'earth plus satellite' system is
minimum
(D) vall of the above

Sol : Speed of satellite oaL Speed will be maximum Time
T

' VT
period
3
ar2 it will be minimum
Total Energy = —G]2V[m
-

Total energy is minimum.

The radii of two planets are respectively R; and R, and
their densities are respectively p1 and p.. The ratio of the
accelerations due to gravity at their surfaces is
(A) gi:ga= 25 22 (B) g1:92=RiR2: p1p2

R{ B3
(C) g1:92 = Ripa: Rapr
4
Sol: (d) g = gprR

(D) vg1:92 = Rip1: Rap2

. Rip

g2 Rapo

In a gravitational field, at a point where the gravitational

potential is zero

(A) vThe gravitational field
is necessarily zero

(C) Nothing can be said def-
initely about the gravi-

(B) The gravitational field is
not necessarily zero

tational field
(D) None of these

133. The radius and mass of earth are increased by 0.5%.
Which of the following statements are true at the surface
of the earth

(A) Potential energy will re-
main unchanged
(C) Escape velocity will re-
main unchanged
2GM GMm

SoI:(d)g:%\Q/f,ve: = andU:_R

M M M
gaﬁ,veocwfandUocf

If both mass and radius are increased by 0.5% then v. and
U remains unchanged where as g decrease by 0.5%.

134. A body of mass m is taken to the bottom of a deep mine.
Then

(A) Its mass increases (B) Its mass decreases
(C) Its weight increases (D) v'Its weight decreases
Sol : (d)Because acceleration due to gravity decreases

135. When a satellite in a circular orbit around the earth enters
the atmospheric region, it encounters small air resistance

to its motion. Then

(A) its kinetic energy in-
creases

(C) its angular momentum
about the earth de-

Sol: ki = EMm .
2r

Due to air resistance angular mometum will decreases

3
T =274/ GL’ so option (A) and (C) are correct.

136. In order to find time, the astronaut orbiting in an earth
satellite should use

(A) A pendulum clock

(B) g will decrease

(D) vAll of the above

(B) its kinetic energy de-
creases

creases
(D) v (A) and (C) both

(B) v’ A watch having main
spring to keep it going
(C) Either a pendulum clock (D) Neither a pendulum
or a watch clock nor a watch

Sol : (b) In pendulum clock the time period depends on
the value of g, while in spring watch, the time period is in-
dependent of the value of g.

137. A satellite S is moving in an elliptical orbit around the
earth. The mass of the satellite is very small compared to
the mass of the earth

(A) v'the acceleration of S is always directed towards the
centre of the earth

(B) the angular momentum of S about the centre of the
earth changes in direction, but its magnitude remains
constant

(C) the total mechanical energy of S varies periodically
with time

(D) the linear momentum of S remains constant in magni-

tude
Sol : As we know that, the force on satellite is an only
gravitational force which will always be towards the centre
of the earth. Thus, the acceleration is S is always directed
towards the centre of the earth
138. Gravitational potential at the centre of curvature of a
hemispherical bow! of radius R and mass M is V.

(A) gravitational potential at the centre of curvature of a
thin uniform wire of mass M, bent into a semicircle of
radius R, is also equal to V.

(B) In part (A) if the same wire is bent into a quarter of a
circle then also the gravitational potential at the cen-
tre of curvature will be V.

(C) In part (A) if the same wire mass is nonuniformly dis-
tributed along its length and it is bent into a semicir-
cle of radius R, gravitational potential at the centre is
V.

(D) v (A) and (C) both

139. Radius of orbit of satellite of earth is R. Its kinetic energy
is proportional to

@) - (A) v~ (B) =
Sol: (a) I = o 7 \/?%
If V = 0 then gravitational field is necessarily zero. QR (D) =7

Page No : 25 o




Sol: (a) K.E. = Gé\ém

140. A particle starts from rest at a distance R from the centre
and along the axis of a fixed ring of radius R& mass M. Its
velocity at the centre of the ring is :

"R
«1 ) v\ (2-vD)

Applylng conservatlon of energy

_ —GxM
Nora
Potential energy = v x m = = GmM
Vi T I
Initial kinetic energyr ; =0
Potential energy at center = #{x =0}
— GMm GMm 1 o2
———+0=""—+:-m
vz? + R? R 2"
lmv2: GMm  GMm GMm{l 1 }
2 R~ Vo+R R Vit R
V2 = 2GMm { 1 1 }
m R 2?2+ R?
2 GM GM
”:ﬂ*ﬂxR%:W”R

141. In order to make the effective acceleration due to gravity
equal to zero at the equator, the angular velocity of rota-
tion of the earth about its axis should be (3 = 10ms~2 and
radius of earth is 6400 kms)

(A) 0 radse(f1 (B) \/iTadsec*l

1 800
(C) radsec 1 (D) gradsecfl
?b )¢’ = g — w?Rcos®\

For weightlessness at equator A\=0and ¢’ =0

0=g—w’R
_ Jg_ 1 1 rad
“TVRT 800 s

142. The escape velocity for a body projected vertically up-
wards from the surface of earth is 11 km/s. If the body is
projected at an angle of 45° with the vertical, the escape

velocity will be ........... km/s

(A) 2121 (B) v11
el D

(Q) % (D) 11v2

Sol :"Since escape velocity (ve = v/2gR.) independent of
angle of projection, so it will not change

143. In the solar system, which is conserved
(A) vTotal Energy (B) K.E.
(C) Angular Velocity (D) Linear Momentum
Sol : (a)

144. By which curve will the variation of gravitational potential
of a hollow sphere of radius R with distance be depicted

VT Voa

Q) v
-Er, 3 'EI_:' d
R
0 () o K
r i
1
i
|
Sol : (c) For hollow sphere
‘/i'n = 7GTM: surface — ﬂ, Vout = ﬂ

r
i.e. potential remain constant inside the sphere and it is
equal to potential at the surface and increase when the
point moves away from the surface of sphere.

The correct graph representing the variation of total en-
ergy (E:) kinetic energy (E%x) and potential energy (U) of a
satellite with its distance from the centre of earth is

145.

. EE;E_
i i | \&
(A) e e B o
(Q) v
. :
] \x\ :
0 O gb———->
-
L
Sol: (U = — ,K_GMmandE:_szym

For a satellite U, K and E varies with r and also U and F
remains negative whereas K remain always positive.

146. The value of escape velocity on a certain planet is 2km/s.
Then the value of orbital speed for a satellite orbiting close
to its surface is

(A) 12km/s (B) 1km/s
(Q) \/\/iktm/s (D) 2v2 km/s
Sol : (¢) vg = ——\[kms
==V /
147. The acceleration due to gravity at pole and equator can be
related as
(A) gp < ge (B) gp=9c=g
Q) gp=9:.<yg (D) vgp > ge
Sol : (d)

148. The escape velocity for the earth is 11.2 km/sec. The mass
of another planet is 100 times that of the earth and its ra-
dius is 4 times that of the earth. The escape velocity for

this planet will be ......... km/sec

(A) 112.0 (B) 5.6

(C) 280.0 (D) v56.0
. [2GM __ v,  [M, R

Sol:v= = :>Ue— MeXRp

= vp =5ve =5 x 11.2 =56 km/s

149. Taking the gravitational potential at a point infinte dis-
tance away as zero, the gravitational potential at a point A
is —5unit. If the gravitational potential at point infinite dis-
tance away is taken as +10units, the potential at point A is

......... unit
(A) =5 (B) v+5
(C) +10 (D) +15
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150.

151.

152.

153.

1!

Sol : The gravitational potential V' at a point distance 'r
from a body of mass m is equal to the amount of work
done in moving a unit mass from infinity to that point.

Vi —ve= — [Bd? = —GM (1/r -1/ x)

:_GTM<ASE :‘—‘“)

dr

(?) In the first case

whenvsx =0, V., = ﬂ = —bunit
r

(#¢) In the second case v™ = +10unit
V,—10= =5

or V, = +bunit

A communications Earth satellite

(B) can be in the equatorial
plane only

(A) goes round the earth
from west to east

(C) can be vertically above

any place on the earth (D) v'(4) and (B) both

Orbital velocity of earth's satellite near the surface is
7km/s. When the radius of the orbit is 4 times than that

of earth's radius, then orbital velocity in that orbit is .........
km/sec
(A) v3.5

(C) 72

Sol : (a) v %
If orbital radius becomes 4 times then orbital velocity will
become half.

i.e. gz 3.5 km/s

Kepler's second law (law of areas) is nothing but a state-
ment of

(B) Conservation of linear
momentum

(A) Work energy theorem

(C) v Conservation of angu- lar momentum
(D) Conservation of energy
Sol : (c)

The distance of neptune and saturn from the sun is nearly
10" and 10'? meter respectively. Assuming that they move
in circular orbits, their periodic times will be in the ratio

(A) 10 (B) 100
(C) v1iov1o (D) 1000
Sol : T? o R? (According to kepler's law)
T? x (1013)3 and T2 x (1012)3

It

Ty
=L =(10)% or =2 =10V10
7z = (107 or 7

154. The distance between centre of the earth and moon is

155.

384000 km. If the mass of the earth is 6 x 10?*kg and
G = 6.66 x 107 Nm?/kg?. The speed of the moon is
nearly......... km/sec

(A) v1 (B) 4
(C) 8 (D) 11.2
Sol: (a) v = GM

B \/6.67 x 10711 x 6 x 10**
B 384000 x 103
=1km/s
th
The height at which the weight of a body becomes % ,

its weight on the surface of earth (radius R), is
(A) 5R (B) 15 R
(C) v3R (D) 4R

Sol:  Accleration due to gravity at a height » from the
suface of earth is

9= - (0)
b
(%)

Where g is the acceleration due to gravity at the surface of
earth and R is the radius of earth.
Multiplying by m (mass of the body) on both sides in (7),
we get

’ mg

mg = ————5
h
(1+5)
. Weight of body at height h, w’ = mg’
Weight of body at surface of earth, W = mg
According to question, W’ = %GW
1 1

“16 B\ 2
1 —
(%)

2
(l—l—%) :16or1+%:4

or%zSorthR.

156. This question contains Statement—1 and Statement—2. Of

the four choices given after the statements, choose the one

that best describes the two statements.
Statement—1: For a mass M kept at the centre ofa cube of

side 'a', the flux of gravitational field passing through its

sides 4rG M.
Statement—2: If the direction of a field due to a point

source is radial and its dependence on the distance 'r'
L 1 .
from the source is given as —, its flux through a closed
T

surface depends only on the strength of the source en-
closed by the surface and not on the size or shape of the
surface.

(A) Statement —1 is false, Statement—2 is true

(B) v'Statement —1 is true, Statement—2 is true; Statement
—2is a correct explanation for Statement—1

(C) Statement —1 is true, Statement—2 is true; Statement
—2is not a correct explanation for Statement—1

(D) Statement —1 is true, Statement—2 is false
Sol : Gravitational flux through a closed surface is given by

[E,dS= —4nGM
where, M = massenclosedinthe closed sur face

This relationship is valid When |FE4| « %
T

157. The orbital speed of Jupiter is

(A) Greater than the orbital
speed of earth

(C) Equal to the orbital
speed of earth
Sol : (b) Orbital radius of Jupiter >Orbital radius of Earth

Vg Te

(B) v'Less than the orbital
speed of earth

(D) Zero

As r; > r. therefore v; < v.
Ve rJ

. A body weight 500 V on the surface of the earth. How

much would it weigh half way below the surface of the
earth ....... N

(A) 125 (B) v250
(C) 500 (D) 1000

Sol : (b) Weight on surface of earth, mg = 500 N and
R

2

mg’:mg(lf%>:mg(lf%>:%:250N

weight below the surface of earth at d =

159. Mass M is divided into two parts zM and (1 — z) M. For a

given separation, the value of x for which the gravitational
attraction between the two pieces becomes maximum is

(A) V0.5 B) 3
5
(€)1 (D) 2
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Sol: (a) F < xm x (1 — z)m = 2m?*(1 — x)

For maximum force ar =0
dzr

dF

:>£:m2—2xm2:0 =>z=1/2

160. A body has a weight 90 kg on the earth's surface, the mass
of the moon is 1/9 that of the earth's mass and its radius is
1/2 that of the earth's radius. On the moon the weight of
the body is .......... kg

(A) 45 (B) 202.5
(€) 90 (D) v40

gy 9 M (RN (1) 2\ 4 _4
Sol : (d) ge_MeX(Rm> —<9> <1> =g = 9m = g

4 4
Wm—§XWG—§X90—4OkQ

161. A body weighs 700 gm wt on the surface of the earth. How
much will it weigh on the surface of a planet whose mass is

% and radius is half that of the earth ........ gmwt
(A) 200 (B) v400
(C) 50 (D) 300
. GM
Sol : (b) We know that g = 7

GM/T 49 4

On the planet g, = Reja = 7 =9

. 4
Hence weight on the planet = 700 x 7= 400 gmwt

162. The orbital velocity of an artificial satellite in a circular or-
bit just above the earth's surface is v. For a satellite orbit-

ing at an altitude of half of the earth's radius, the orbital
velocity is

3
(A) Sv (B) \/gv
(C) \/\/gv (D) §v

_ _ [GM
Sol: (c)v = R+ h
For first satellite h =0, v; = %

. R 2GM
For second satellite h = o5 V2= \/%
>~ V3!t Vs

163. An earth satellite of mass m revolves in a circular orbit at
a height h from the surface of the earth. R is the radius

of the earth and g is acceleration due to gravity at the sur-
face of the earth. The velocity of the satellite in the orbit is
given by

gR* B) gR
(A) R+h (®) g

R 2
(€) rngh (D) v/ 2

R+ h

) _|/GM | gR?
SO'.(d)Uo— P Rih

164. The escape velocity of a body on the surface of the earth
is 11.2 km/s. If the earth's mass increases to twice its
present value and the radius of the earth becomes half,

the escape velocity would become ......... km/s
(A) 5.6 (B) 11.2
(C) v22.4 (D) 44.8
2GM
Sol : (€) ve = =
Ve X %
¢ R

If M becomes double and R becomes half then escape ve-
locity becomes two times.

165. A satellite moves around the earth in a circular orbit of
radius r with speed v. If the mass of the satellite is M, its

total energy is

(A) \/—%MU2 (B) %MU2
(C) SMUQ (D) Mv?

Sol : (a) Total energy = — (kinetic energy) = —%Mzﬁ

166. A particle is moving with a uniform speed in a circular or-
bit of radius R in a central force inversely proportional to
the n'" power of R. If the period ofrotation of the particle
is T, then

oy (n+1)

(A) T o R2 B) vT x R 2

n 3
()T < R2 (D) T < R2Foranyn

2
% <F0rce = m];) )

9 1 1
O<7Rn+1$w X — 0T

R 2

Sol : mw?R = Force x

= w

Time periodT = 2%
n+1

Timeperiod, T o« R 2
167. If radius of earth is R then the height 'h’ at which value of

'g’ becomes one-fourth is

R
(A) = (B)
(

4
Q) vR (D)

2
Sol: (c)g' =y Ry 9
R+h 4

By solving h = R

168. The ratio of the weights of a body on the Earth's surface
to that on the surface of a planetis 9 : 4. The mass of the

planet is %th of that of the Earth. If 'R’ is the radius of the

Earth, what is the radius of the planet ? (Take the planets
to have the same mass density)

R R
(W 5 (B)
7
)
Sol :"Since mass of the object remains same

R
(D) v
.. Weight of object will be proporational to 'g’
(acceleration due to gravity) Given ;

Wearth _ g _ Jearth
Wplanet 4 Gplanet
GM

Also:gsurface = ?

. 97 GMeaTthR;%lanet _ Mearth % Rf}lanet
4 - GMPl‘lnetha'rth B Mplanet Rg,arth
— nglanet
Rgarth
Rplanet = Rea’l‘th = E
2 2

169. Consider a satellite going round the earth in an orbit.
Which of the following statements is wrong
(A) Itis a freely falling body (B) It suffers no accelera-

tion
(C) Itis moving with a con- (D) Its angular momentum
stant speed remains constant

Sol : (b)Centripetal acceleration works on it.

170. Two sphere of mass m and M are situated in air and the
gravitational force between them is F'. The space around

the masses is now filled with a liquid of specific gravity 3.
The gravitational force will now be

(A) vF (B) g

(C) F (D) 3F

Sol : (a)Gravitational force does not depend on the
medium.

M is mass planet, G is unversal gravitationa
Y4 ) g

lc
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171. When a satellite going round the earth in a circular orbit
of radius r and speed v loses some of its energy, then r
and v change as

(A) r and v both with in- (B) r and v both will de-

crease crease
(C) vr will decrease and v (D) r will increase and v will

will increase decrease

GMm
Sol: (c) BE. = ————.
T

If B.b} decreases then r also decreases and v increases as
VX —=

T

172. A particle of mass M is situated at the centre of a spheri-
cal shell of same mass and radius a. The gravitational po-

tential at a point situated at % distance from the centre, will

N 3GM
(A) v———

2GM
I Ny
G 4GM
(€ -=% (D) - ===
Sol : Potential at the given point = Pofential at the point
due to the shell 4+ Potential due to the particle
GM  2GM _  3GM
a a B a
Consider two solid spheres of radiiR1 =1 m R, =2 m and
masses M; and M., respectively. The gravitational field due

173.

to sphere (1) and (2) are shown. The value of % is
2

Gravitational field F

radmus R

2
31

(B)
(

D) v =
Sol ¥ Gravitational field on the surface of a solid sphere

1
(A) 2
(@ 3
GM
‘R
By the graph
GM;

(R
GM,
(2)?
On solving
M; 1

My 6
An artificial satellite is placed into a circular orbit around
earth at such a height that it always remains above a defi-

nite place on the surface of earth. Its height from the sur-

I, =

and 3

174.

face of earth is ........... km
(A) 6400 (B) 4800
(C) 32000 (D) v'36000

Sol : As the satellite always remains stationary w.r.t earth
surface, thus its time period revolution is equal to time pe-
riod of rotation of earth i.e 24 hrs

3
Time period of satellite T’ = 27 | % where R = 6400km =
g

6.4 x 10°m
7,3
.24 % 3600 = 27y | ——————
9.8 (6.4 x 106)
7,3
OR =189 x 10° = 3 =76 x 10**

401.408 x 1012
= r = 42400km

Thus height of satellite above earth surface
6400 = 36000km

h = 42400 —

175. A geostationary satellite is revolving around the earth. To
make it escape from gravitational field of earth, is velocity

must be increased ........ %

(A) 100 (B) v41.4
(C) 50 (D) 59.6
Sol: (b) ve = vV2vo = 1.414 vy

Fractional increase in orbital velocity (&)
v

— Y% 0414

Vo
Percentage increase = 41.4%

176. The weight of a body at the centre of the earth is
(A) vZero (B) Infinite

(C) Same as on the surface of earth
(D) None of the above

Sol : (a) Inside the earth, gravitational force will vary as

T3

_ GM@_ GMr
= r2 RS
Hence,atr=0,F =0

177. If satellite is shifted towards the earth. Then time period
of satellite will be

(B) v'Decrease
(D) Nothing can be said

(A) Increase
(C) Unchanged
Sol: (b)T?  r3

178. The gravitational potential energy of a body of mass ‘m’ at
the earth's surface —mgR.. Its gravitational potential en-
ergy at a height R. from the earth's surface will be (Here
R. is the radius of the earth)

(A) —2mgR. (B) 2mgR.
(C) %nge (D) ‘/_%Tnb(]Rs
Sol: (d) AU = Us — Uy = mgh _ mgR. _ mgR.
14+ i 1+ & 2
R. R,

R 1
= Uz — (—mgR.) = mg2 = U = —inge

179. Planetary system in the solar system describes

(A) Conservation of energy  (B) Conservation of linear
momentum

lar momentum

(C) v Conservation of angu-
(D) None of these

Sol : (c)

180. A shell of mass M and radius R has a point mass m placed
at a distance r from its centre. The gravitational potential
energy U (r) vs r will be

R
0 T 5 »ip
® (8)
L 2 X
Ulr) i
Q) v
o) : >0 5 P
GMm | '
(D)
R
Ut U(r)
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Sol : (c) Gravitational P.E. = mx gravitational potential
U = mV So the graph of U will be same as that of V for a
spherical shell.

181. Reason of weightlessness in a satellite is
(A) Zero gravity (B) Centre of mass

satellite surface
None

(C) v'Zero reaction force by

Sol : (c)

182. The orbital angular momentum of a satellite revolving at a

distance r from the centre is L. If the distance is increased
to 167, then the new angular momentum will be

(A) 16L (B) 64L
(C) % (D) v4L
Sol: (d) L = mvr =m GTM'r:m\/m
. Locy/r

183. Assuming the earth to be a sphere of uniform density the
acceleration due to gravity

(A) at a point outside the earth is inversely proportional to
the square of its distance from the centre

(B) at a point outside the earth is inversely proportional to
its distance from the centre

(C) at a point inside is proportional to its distance from the
centre.

(D) v (A) and (C) both

184. If it is assumed that the spinning motion of earth in-
creases, then the weight of a body on equator

(A) v Decreases (B) Remains constant
(C) Increases (D) Becomes more at poles
Sol : (a)¢g’ = g — w?R, when w increases g' decreases.

185. Figure shows elliptical path abcd of a planet around the
sun S such that the area of triangle csa is ithe area of the

ellipse. (See figure) With db as the semimajor axis, and ca
as the semiminor axis. If ¢; is the time taken for planet to
go over path abc and t, for path taken over cda then

C
4
d b
a
(A) t1 =4t, (B) t1 = 2ts
(C) vti = 3t (D) t, =t

Sol : Let area of ellipse abcd = z
Area of SabcS

= §+ % (i.e., ar of abed + SacS)

(Areaof half ellipse + Area of triangle)

3r =z
Areaof SadeS =z — T-1

Areaof SabcS _ 3xz/4

Areaof SabcS ~— x/4  t2

ti:307“, t1:3t2
2
c
d - b
Q
i

186. The escape velocity for a rocket from earth is 11.2 km/sec.
Its value on a planet where acceleration due to gravity
is double that on the earth and diameter of the planet is

twice that of earth will be in ......... km/sec
(A) 11.2 (B) 5.6
(C) v224 (D) 53.6
SoI:(c)U—T’: g—px&=\/2x2:2

Ve ge Re

= Up=2X0e=2x%x11.2=224km/s

187. If M the mass of the earth and R its radius, the ratio of
the gravitational acceleration and the gravitational con-

stant is

R? M
w5 ®)
(C) MR? (D) %
Sol : (b) Acceleration due to gravity g = (;]\24
g_M
G R?

188. A clock S is based on oscillation of a spring and a clock
P is based on pendulum motion. Both clocks run at the
same rate on earth. On a planet having the same density

as earth but twice the radius

(A) S will run faster than P (B) v P will run faster than

S

earth

(C) They will both run at the
(D) None of these

same rate as on the
Sol: (b) g = %prR. If density is same then g x R

According to problem R, = 2R. .". gp = 2¢.
For clock P (based on pendulum motion) T' = QW\/g

Time period decreases on planet so it will run faster be-
cause g, > ge

For clock S (based on oscillation of spring)T = 27, /%
So it does not change.

189. The time period of a simple pendulum on a freely moving
artificial satellite is

(A) Zero (B) 2sec
(C) 3sec (D) vInfinite
Sol : (d) Time period of simple pendulum T = ZW\/g

In artificial satellite ¢’ = 0 T' = infinite.

190. The distance of a geo-stationary satellite from the centre
of the earth (Radius R = 6400 km) is nearest to
(A) R (B) v7R

(C) 10R (D) 18R

Sol : (b) 6R from the surface of earth and 7R from the
centre.

Two planets revolve round the sun with frequencies N,
and N, revolutions per year. If their average orbital radii
be R: and R, respectively, then R, /R- is equal to

(A) (N1/N2)*/? (B) (N2/N1)*/?
(Q) (NI/N2)2/3 (D) \/(]\72/N1)2/3
Sol : (d) According to Kepler's law T2 « R?

If N is the frequencs then N? « (R) ™3

—3/2 2/3
or N2 _ (B2 B (N2
Ny Ry R> Ny

192. The mass and diameter of a planet have twice the value of
the corresponding parameters of earth. Acceleration due

191.

to gravity on the surface of the planetiis ........ m/sec.
(A) 9.8 (B) v4.9
(C) 980 (D) 19.6
(o) &= M(RY'_(2M (R _1
soi = 37(w) = (57) (ow) =

9.8
:>g’:g:7:4.9m/s2
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193. From a sphere of mass M and radius R, a smaller sphere

of radius R is carved out such that the cavity made in the

original sphere is between its centre and the periphery
(See figure) . For the configuration in the figure where the
distance between the centre of the original sphere and the
removed sphere is 3R, the gravitational force between the
two sphere is

41GM? 41GM?

(A) ‘/36001{2 (B) 450R?
59GM? GM?

(c) 450R? (b) 225R?

Sol : Volume of removed sphere

4 (R\® 4 /(1
#(2) -7 (5)

Volume of the sphere (remaining)

4 4 1
Viemain = gﬂ'Rs — gﬂ'Rs (*)

8
R
= 37TR (8)

Therefore mass of sphere carved and remaining sphere are
. 1
at respectively gManal gMA

Viemo =

Therefore, gravitational force between these two sphere

Fo GMm
,,«2
™ 1
(3R>  64x9 R?
41 GM?
T 3600 R?

194. The time period of a satellite of earth is 5 hours. If the

195.

separation between the earth and the satellite is increased
to four times the previous value, the new time period will

become ......... hours
(A) 20 (B) 10
(C) 80 (D) v40
Ry 3/2
Sol: (d) o =Ty (R—1> =Ti(4)%? =8T1 =40 hr

Two point masses of mass 4m and m respectively sepa-
rated by d distance are revolving under mutual force of
attraction. Ratio of their kinetic energies will be :

(A) v1:4 (B) 1:5

(€) 1:1 (D) 1:2

Sol : They will revolue about this centre of mass
0=4m(—z) +m(d — x)

=@
5
They will same w
1 2
Kim _ 29 Kim  Iim
Kn 1, o Kn In
2 m
1 2
Kim 5(4m)(d/5) Kaim 1
K Zmyaapsp Ko 4

FLL L E T
et Tas
&l "u

&
- L] ¥
- " -
L] L]
. AL T b o

oy a"
...'l-lll.l = I'I"..

196. A satellite of the earth is revolving in a circular orbit with a
uniform speed v. If the gravitational force suddenly disap-
pears, the satellite will
(A) Continue to move with
velocity v along the
original orbit

(C) Fall down with increas-
ing velocity

(B) v"Move with a velocity
v, tangentially to the
original orbit

(D) Ultimately come to rest
somewhere on the
original orbit
Sol : (b)Due to inertia of direction.

197. The ratio of the radius of a planet 'A’ to that of planet ' B’
is ‘r’. The ratio of acceleration due to gravity on the plan-
ets is ‘z’. The ratio of the escape velocities from the two
planets is
(A) zr

=TT
vB

At what altitude will the acceleration due to gravity be 25%
of that at the earth's surface (given radius of earth is R) ?

198.

(A) R/4 (B) vR
(C) 3R/8 (D) R/2
GM GM
Sol:g= 2 0= (1)

GM
gh:m...(Q)
o ([ RN 1 [ R\
%_<R+h> $1_<R+h)
R 1
R+h 2

R+h=2R=h=R

199. A geostationary satellite orbits around the earth in a cir-
cular orbit of radius 36000 km. Then, the time period of
a satellite orbiting a few hundred kilometres above the

earth's surface (Rgarsn = 6400 km) will approximately be

....... Ihours

(A) 3 (B) 1
() v2 " (D) 4
. T, [ 3/2
Sol : (c) = (r—l)
6400 \*/* _
= Ty, =24 (736000> =~ 2 hour

200. Aniron ball and a wooden ball of the same radius are re-
leased from a height 'A’ in vacuum. The time taken by both
of them to reach the ground is equal is based on

(A) v'Acceleration due to gravity in vacuum is same irre-
spective of size and mass of the body

(B) Acceleration due to gravity in vacuum depends on the
mass of the body
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