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Date
Time : PHYSICS
Marks :
GRAVITATION
Single Correct Answer Type
1. Radius of orbit of satellite of earth is R. Its kinetic energy is proportional to
1 1 1
a)— b) —= )R d) ——
) )= ) ) 757

2. 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
a)3km/s b) 16 km/s c) 715 km/s d) 8 km/s

3. Time speed 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 ) 9T d) 3v3T

4. The acceleration due to gravity increase by 0.5 % when we go from the equator to the poles. What will be
the time period of the pendulum at the equator which beats seconds at the poles?
a) 1.950s b) 1.995s c) 2.050s d) 2.005s

5.  Two identical thin rings each of radius R are coaxially placed at a distance R. If the rings have a uniform
mass distribution and each has mass my and m, respectively, then the work done in moving a mass m
from centre of one ring to that of the other is

TR
Gmm, (V2 + 1)
EEa—
Gm(m, —my)(V2 + 1)
V2R
Gmy2(m;+m,)
R

a)

b)

c)

d) Zero
6. Kepler’s second law regarding constancy of aerial velocity of a planet is consequence of the law of
conservation of

a) Energy b) Angular momentum  c¢) Linear momentum d) None of these
7. The periodic time of a communication satellite is
a) 6 hours b) 12 hours c) 18 hours d) 24 hours

8. The curves for potential energy (U) and kinetic energy (Ej) of a two particle system are shown in figure.
At what points the system will be bound

Ek

Energy
®)
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a) Only at point D b) Only at point A c) At point D and A d) At points 4, B and C
The acceleration of a body due to the attraction of the earth (radius R) at a distance 2R from the surface of
the earth is (g = acceleration due to gravity at the surface of the earth)

g g g
)y b)3 97 d) g
Two equal mass m and m are hung from balance whose scale pans differ in vertical height by k. Calculate

the error in weighing. If any, in terms of density of earth p.
e

m JFT
N o

2 8 8 4
a) EnpR3Gm b) §anmh c) §npR3Gm d) EanmZh

Weight of 1kg becomes 1/6 on moon. If radius of moon is 1.768 X 10° m, then the mass of moon will be

a) 1.99 x 103%g b) 7.56 x 10%%kg c) 5.98 X 10%*kg d) 7.65 x 10%%kg
A satellite of mass m is placed at a distance r from the centre of earth (mass M). The mechanical energy of

the satellite is
GM GM GM GM
a) —— = b) —= e d)——2
T T 2r 2r
A satellite S is moving in an elliptical orbit around 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
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 magnitude
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
a) 5.6 km/s b) 11.2 km/s (remain unchanged)
c) 22.4 km/s d) 44.8 km/s
A geostationary satellite is orbiting the earth at a height of 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)5s b) 10 6
c) 6v2 d) 5

The escape velocity of a sphere of mass m from earth having mass M and radius R is given by

a) [2GM b) 5 M g [2GMm qa |M
R ’ R R ’ R

Gravitational potential on the surface of earth is (M =mass of the earth, R = radius of earth)

a) —GM/2R b) —gR c) gR d)GM/R

If orbital velocity of planet is given by v = G*MP”R¢, then

aJa=1/3,b=1/3,c=-1/3 bla=1/2,b=1/2,c=-1/2
Aa=1/2,b=-1/2,c=1/2 d)a=1/2,b=-1/2,c =-1/2

If both the masses and radius o the earth, each decreases by 50%, the acceleration due to gravity would
a) Remain same b) Decrease by 50% c) Decrease by 100% d) Increase by 100%

A spherical planet for out in space has a mass M, and diameter D,. A particle of mass m falling freely new
the surface of this planet will experience an acceleration due to gravity which is equal to

a) GM,/D3 b) 4mGM, /D¢ c) 4GM,/D¢ d) GmM, /D3

Kepler discovered
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a) Laws of motion b) Laws of rotational motion

c) Laws of planetary motion d) Laws of curvilinear motion

If r represents the radius of the orbit of a satellite of mass m moving around a planet of mass M, the

velocity of the satellite is given by

vt =go b) p2 = 211 9gv=22 ave =
r r r r

The ratio ﬁ, where g and gy, are the accelerations due to gravity at the surface of the

earth and at a height h above the earth’s surface respectively, is

2 2 2 2

h R R h
a — b — c) (= d (_)
(147) )(1+5) ) (7) (&
To an astronaut in a spaceship, the sky appears
a) Black b) White c) Green d) Blue

In planetary motion the areal velocity of position vector of a planet depends on angular velocity (w) and
the distance of the planet from sun (7). If so the correct relation for areal velocity is

a)fl—focwr b]i—/tlocwzr C)z—focwrz d)i—foc\/m
Earth binds the atmosphere because of

a) Gravity b) oxygen between earth and atmosphere
c) Both (a) and (b) d) None of the above

A point mass is placed inside a thin spherical shell of radius R and mass M at a distance R/2 from the
centre of the shell. The gravitational force exerted by the shell on the point mass is

GM GM c) 7ero GM
a) — b) - — d)—
) 2R? ) 2R? )4R2
A man weighs 80 kg on earth surface. The height above ground where he will weigh 40kg, is (radius of
earth is 6400 km)

a) 0.31 timesr b) 0.41 times r c) 0.51 times r d) 0.61 times r
A particle falls towards earth from infinity. It's velocity on reaching the earth would be
a) Infinity b) \/2gR c) 2 /gR d) Zero

What is the height the weight of body will be the same as at the same depth from the surface of the earth?

Radius of earth is R
ok b) VER - R SRE DREA

The time period of geostationary satellite at a height 36000 km is 24 h. A spy satellite orbits earth at a
height 6400km. What will be the time period of sky satellite?

(Radius of earth = 6400 km )

a)5h b) 4 h c)3h d)12h

The acceleration to gravity at a height 1/20th of the radius of the earth above the earth surface is 9ms™2.
Its value at a point at an equal distance below the surface of the earth in ms~?2 is about below the surface of
the earth in ms™~2 is about

a) 85 b) 9.5 c) 9.8 d)11.5

Two satellite A and B go round a planet orbits having radii 4R and R, respectivly. If the speed of satellite

A is 3v, then speed of satellite B is
3 4
a) 7” b) 7” ¢ 6v d) 12v

An asteroid of mass m is approaching earth, initially at a distance of 10 R, with speed v;. It hits the earth
with a speed vy (R, and M, are radius and mass of earth), then

)vz—v2+2—(1—i> b)vz—v2+ZGMe(1+i)
D=V Ty R T 10 TR, 10
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) ,  2GM, 1 ) ,  2Gm 1
A vf =vit—p (1-15) d)”f”i*R—e(l‘ﬁ)
The distance of a geo-stationary satellite from the centre the earth (Radius R = 6400 km) is nearest to
a)5R b) 7R c) 10R d) 18R

A satellite moves in elliptical orbit about a planet. The maximum and minimum velocities of satellites are
3x10*ms™and 1 x 103ms™~! respectively. What is the minimum distance of satellite from planet, if
maximum distance is 4 x 10* km?

a) 4 x 103 km b) 3 x 103 km ) 4/3 x 103 km d) 1% 103 km

Assuming earth to be a sphere of radius &, if g;- is value of acceleration due to gravity at latitude of 30°

and g at the equator, the value of g — g3¢-is

a) %sz b]%sz ¢) w?R d)%wZR

Two satellites of earth, S; and S,, are moving in the same orbit. The mass of S; is four times the mass of S,.
Which one of the following statements is true?

a) The time period of S; is four times that of S,

b) The potential energies of earth and satellite in the two cases are equal

c) S; and S, are moving with the same speed

d) The kinetic energies of the two satellites are equal

The ratio of acceleration due to gravity at a height h above the surface of the earth and at a depth h below
the surface of the earth for h < <radius of earth

a) Is constant

b) Increases linearly with h

c) Decreases linearly with h

d) Decreases parabolically with h

The weight of an object in the coal mine, sea level, at the top of the mountain are W;, W, and W,
respectively, then

a) Wy < W, >W; byW; =W, =W, )Wy <W, <Ws d) Wy > W, > W,
As we go from the equator to the poles, the value of g

a) Remains the same b) Decreases

c) Increases d) Decreases upto a latitude of 45°

Spot the wrong statement:
The acceleration due to gravity ‘g’ decreases if
a) We go down from the surface of the earth towards its centre
b) We go up from the surface of the earth
c) We go from the equator towards the poles on the surface of the earth
d) The rotational velocity of the earth is increased
The earth revolves about the sun in an elliptical orbit with mean radius 9.3 X 10”m in a period of 1 year.
Assuming that there are no outside influences
a) The earth’s kinetic energy remains constant b) The earth’s angular momentum remains constant
c) The earth’s potential energy remains constant d) All are correct
The escape velocity of a body from earth’s surface is v,. The escape velocity of the same body from a height
equal to 7R from earth’s surface will be

e e ve
V7 bl oz
The escape velocity from the earth is 11 kms™2. The escape velocity from a planet having twice the radius
and the same mean density as the earth would be

D,
d)f

a) 5.5 kms™! b) 11 kms™! c) 15.5kms™! d) 22 kms™?
If density of earth increased 4 times and its radius become half of what it is, our weight will
a) Be four times its present value b) Be doubled

c) Remain same d) Be halved
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The time period of a geostationary satellite is

a) 12 hours b) 24 hours c) 6 hours d) 48 hours

The weight of a body on surface of earth is 12.6 N. When it is raised to a height half the radius of earth its
weight will be

a) 28N b) 5.6 N c) 125N d) 25. 2N

Imagine a light plant revolving around a very massive star in circular orbit of radius r with a period of
revolution T. If the gravitational force of attraction between the planet and the star is proportional to
r75/2, Then the correct relation is

a) T? o r5/2 b) T2 o r7/2 c) T o r>/? d) T2 o r7/2

If V, R and g denote respectively the escape velocity from the surface of the earth radius of the earth, and
acceleration due to gravity, then the correct equation is

a) V = /gR b)y = Egm OV =RJg d)V = J2gR

In an elliptical orbit under gravitational force, in general

a) Tangential velocity is constant b) Angular velocity is constant

c¢) Radial velocity is constant d) Areal velocity is constant

A thin uniform annular disc (see figure) of mass M has outer radius 4R and inner radius 3R. The work

Pl

4R
h N
3R "HR
required to take a unit mass from point P on its axis to infinity is
2GM 2GM GM 2GM
—_ by —_— e — d——H2-1
a) — (42 - 5) J-—(W2-5) o )z (V2-1)
If then radius of earth &, then the height h at which the value of g becomes one-fourth, will be
R 3R 3R R
a) — b) — c) — d)—
)5 = ) )3
Two small and heavy spheres, each of mass M, are placed a distance r apart on a horizontal surface. The
gravitational potential at the mid-point on the line joining the centre of the spheres is
GM 2GM 4GM
a) Zero p) -2 g - ) Pt
T r r

.1 : L1 . o
If the mass of moon is; of earth”' s mass, its radius is3 of earth”' sradius and if g is

acceleration due to gravity on earth, then the acceleration due to gravity on moon is..

g g g g
a) 3 b) 50 ) 10 47y

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

a) b) 9 d)
R R R R

The escape velocity for a body projected vertically upwards from the surface of earth is 11 kms™1. If the
body is projected at an angle of 45° with the vertical, the escape velocity will be

a) 11 v2kms™! b) 22 kms™! ¢) 11 kms™? d) 11/v2 ms™?

A rocket is launched with velocity 10 km/s. If radius of earth is R, then maximum height attained by it will
be

a) 2R b) 3R c) 4R d) 5R

The mass of the earth is 6.00 X 1022 kg. The constant of gravitation g = 6.67 X 10"11Nm?kg~2. The
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potential energy of the system is —7.73 x 10?8 ]. The mean distance between earth and moon is

a) 3.80 X 108m b) 3.37 X 10°m c) 7.60 x 10*m d) 1.90 x 10?m
Gravitational mass is proportional to gravitational

a) Field b) Force c) Intensity d) All of these

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)gor b) g x r? c)gxr?t d)g «r?

In the following four periods

(i) Time of revolution of a satellite just above the earth’s surface (Ts;)

(ii) Period of oscillation of mass inside the tunnel bored along the diameter of the earth (T;,,)
(iii) Period of simple pendulum having a length equal to the earth’s radius in a uniform field of

9.8N /kg(Tsp)

(iv) Period of an infinite length simple pendulum in the earth’s real gravitational filed (Tj)
a) TSt > Tma b) Tma > TSf

c) Tsp > Tis d) Ts¢ = Tpa = Tsp =Tis

The height from the earth surface at which the value of acceleration due to gravity reduces to 1/4™ of its
value at earth’s surface (assume earth to be sphere of radius 6400 km)

a) 6400 km b) 2649 km c) 2946 km d) 1600 km

A space ship moves from earth to moon and back. The greatest energy required for the space ship is to
overcome the difficulty in

a) Entering the earth’s gravitational field

b) Take off from earths field

c) Take off from lunar surface

d) Entering the moon’s lunar surface

If the mass of earth is 80 times of that of a planet and diameter is double that of planet and 'g’ on earth is
9.8m/s?, then the value of 'g’ on that planet is

a) 49m/s? b) 0.98 m/s? c) 0.49 m/s? d) 49 m/s?

An iron ball and a wooden ball of the same radius are released from a height 'h’ in vacuum. The time taken
by both of them to reach the ground is

a) Unequal b) Exactly equal c) Roughly equal d) Zero

If gravitational force on a body of mass 1.5 kg at point is 45N, then the intensity of the gravitational field at
that point is

a) 67.5Nkg™! b) 45N kg1 c) 30 Nkg™? d) 15Nkg™?

A man inside an artificial satellite feels weightlessness because the force of attraction due to earth is

a) Zero at that place

b) Is balanced by the force of attraction due to moon

c) Equal to the centripetal force

d) Non-effective due to particular design of the satellite

A geostationary satellite is orbiting the earth at a height of 6R above the surface of the earth; R being the
radius of the earth. What will be the time period of another satellite at a height 2.5 R from the surface of
the earth?

a) 6v2h b) 6v2.5h c) 6vV3h d)12h

[f the radius of the earth shrinks by 1%, its mass remaining same, the acceleration due to gravity on the
surface of earth will

a) Decrease by 2% b) Decrease by 0.5% ¢) Increase by 2% d) Increase by 0.5%

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

a)T xr b) T « 1?2 c) T? « 13 d) T o1

Which of the following graphs between the square of the time period and cube of the distance of the planet
from the sun is correct?
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T2

72 72 72
a) \ b) c) d) \
)3 P = P

Two identical solid copper spheres of radius R are placed in contact with each other. The gravitational
attraction between them is proportional to

a) R? b) R72 c) R* d)R™*

If the density of a small planet is the same as that of earth, while the radius of the planet is 0.2 times that of
the earth, the gravitational acceleration of the surface of that planet is

a)0.2g b) 0.4 g A2g d)4g

Acceleration due to gravity on moon is 1/6 of the acceleration due to gravity on earth. If the ratio of

densities of earth (p.) and moon (p;,) is (5—3) = gthen radius of moon (R,;,) in terms of R, will be

5 1 3 1
a) ﬁRe b) gRe c) ERe d) ﬁRe
Gravitational field is
a) Conservative b) Non-conservative c) Electromagnetic d) Magnetic

The mass of a planet is six times that of the earth. The radius of the planet is twice that of the earth. If the
escape velocity from the earth is v, then the escape velocity from the planet is

a) V3v b) v2v ) v d) V5v
Acceleration due to gravity is maximum at (R is the radius of earth)

a)A height§ from the earth'’s surface b) The centre of the earth

c) The surface of the earth d) A depth g from the earth’s surface

An artificial satellite is revolving round the earth in a circular orbit. Its velocity is half the escape velocity.
Its height from earth’s surface is

a) 6400 km b) 12800 km c) 3200 km d) 1600 km

A satellite is revolving round the earth in an orbit of radius r with time period T. If the satellite is revolving
round the earth in an orbit of radius r + Ar(Ar < r) with time period T + AT (AT « T) then

AT 3A AT 2A AT A AT A
a) — =o— b) = === S )
T 2r T 3r T r T r

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)5R,

The escape velocity of a body from the earth is v,. If the radius of earth contracts to 1/4th of its value,
keeping the mass of the earth constant, the escape velocity will be

a) Doubled b) Halved c) Tripled d) Unaltered

The ratio of the distances of two planets from the sun is 1.38. The ratio of their period of revolution
around the sun is

a) 1.38 b) 1.383/2 c) 1.381/2 d) 1.383

A planet in a distant solar system is 10 times more massive than the earth and its radius is 10 times
smaller. Given that the escape velocity from the earth is 11kms ™1, the escape velocity from the surface of
the planet would be

a) 1.1 kms™?! b) 11 kms™! c) 110 kms™? d) 0.11 kms™!

A satellite moves in a circle around the earth. The radius of this circle is equal to one-half of the radius of
the moon’s orbit. The satellite completes one revolution in

1 2
a) 3 lunar month b) 3 lunar month ¢) 273/2 lunar month d) 23/2 lunar month

A body is released from a point distance r from the centre of earth. If R is the earth and r > R, then the

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |7




87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

Gplus Education

velocity of the body at the time of striking the earth will be

a) JoR b) JZgR B rzf’; d) ’M

Two equal masses m and m are hung from a balance whose scale pans differ in height by h. If p is the mean
density of earth, then the error in weighing is

a) Zero b) 4nGpmh/3 c) 8nGpmh/3 d) 2nGpmh/3

A 20 cm long capillary tube is dipped in water. The water rises upto 8 cm. if entire arrangement is put in a

freely falling elevator lengths of water column in the capillary tube will be

a) 4 cm b) 8 cm c) 10 cm d) 20 cm
A satellite revolves around the earth in an elliptical orbit. Its speed

a) Is the same at all points in the orbit

b) Is greatest when it is closest to the earth

c) Is greatest when it is farthest from the earth

d) Goes on increasing or decreasing continuously depending upon the mass of the satellite

A geostationary satellite
a) Revolves about the polar axis b) Has a time period less than that of the near earth
satellite

c) Moves faster than a near earth satellite d) Is stationary in the space
A shell of mass M and radius R has a point mass m placed at a distance r from its centre.

O R " o R r o R r o r

T
b) _/ c) Gvm
R
U ) U U U

The angular velocity of the earth with which it has to rotate so that acceleration due to gravity on 60°
latitude becomes zero is (Radius of earth = 6400 km. At the poles g = 10 ms™2)

a) 2.5 x 1073rad/s b) 5.0 x 10" rad/s ¢) 1 x 10%rad/s d) 7.8 x 10~ %rad/s
In a satellite, if the time of revolution is T, then KE is proportional to

1 1 1

= — — d)T-%/3
3 T T? c T3 )

Three identical bodies of mass M are located at the vertices of an equilateral triangle of side L. They
revolve under the effect of mutual gravitational force in a circular orbit, circumscribing the triangle while
preserving the equilateral triangle. Their orbital velocity is

a)\/@ p) [36M g |3¢M Q) |2¢M
3 ’ZL ’L ‘,3L

Imagine a new planet having the same density as that of earth but it is 3 times bigger than the earth in size.
If the acceleration due to gravity on the surface of earth is g and that on the surface of the new planetis g/,
then

a)g' =29 b) g’ =3g g =4g d) g'=5g

An artificial satellite of the earth moves at an altitude to h = 670 km along a circular orbit. The velocity of
the satellite is

a) 7.5kms™?! b) 8.5 kms™! c) 11.2 kms™? d) 4.5 kms™?!

Escape velocity of a body of 1 kg mass on a planetis 100 m/sec. Gravitational Potential energy of the body
at the Planet is

a) —5000/ b) —1000] c) —2400] d) 5000/

A particle of mass m is placed at the centre of a uniform spherical shell of mass 3 m and radius R. The
gravitational potential on the surface of the shell is
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G 3G 4G 2G
a) — 1 p) -2 Q) — 4 - =m
R R R R
99. The work that must be done in lifting a body of weight P from the surface of the earth to a height h is
PRh R+h PRh R—h
a) — bt ) o0 d) =7
R—h PRh R+h PRh

100. Two spherical planets 4 and B have same mass but densities in the ratio 8:1. For these planets, the ratio of
acceleration due to gravity at the surface of A4 to its value at the surface of B is
a)l:4 b)1:2 c)4:1 d)8:1

101. A satellite which is geostationary in a particular orbit is taken to another orbit. Its distance from the centre
of earth in new orbit is 2 times that of the earlier orbit. The time period in the second orbit is

a) 4.8 hours b) 48v/2 hours c) 24 hours d) 24+/2 hours
102. An object weighs 10N at the north-pole of the earth. In a geostationary satellite distance 7R from the
centre of earth (of radius R) what will be its true weight?
a)3N b)5N c)2N d)0.2N
103. The value of g decreases inside the surface of earth because
a) A force of upward attraction is applied by the shell of earth above
b) The shell of earth above exerts no net force
c) The distance from the centre of the earth decreases
d) The density of the material at the centre of the earth is very small
104. What is the escape velocity for a body on the surface of a planet on which the acceleration due to gravity is
(3.1)2ms~2% and whose radius is 8100 km

27.9 )
a) 2790 km.s~! b) 27.9 km.s~t c) fkm.s_ d) 27.9v5km.s™1
105. 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

106. A spherically symmetric gravitational system of particles has a mass density
_ {po forr <R
P=Voforr >R
where p, is a constant. A test mass can undergo circular motion under the influence of the gravitational

field of particles. Its speed v as a function of distance (0 < r < o) from the centre of the system is

represented by
v
v
a) | b)
i p ”
R R
v \4
0) d)
: r r
R R

107. If the angular speed of the earth is doubled, the value of acceleration due to gravity (g) at the north pole
a) Doubles b) Becomes half ¢) Remains same d) Becomes zero
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One can easily “weight the earth” by calculating the mass of earth using the formula (in usual notation)
) 2 RE b) % R? ) TR D 2RY

Pick out the most correct statement with reference to earth satellites

a) Geostationary satellites are used for remote sensing

b) Polar satellites are used for telecommunications

c) INSAT group of satellites belong to geostationary satellites

d) Polar satellites are at a height of about 36,000 km

The radius of orbit of a planet is two times that of the earth. The time period of planet is

a) 4.2 years b) 2.8 years c) 5.6 years d) 8.4 yeasrs

The earth (mass = 6 x 102*kg) revolves around the sun with angular velocity 2 x 10”7 rads~! in a circular
orbit of radius 1.5 X 108km. The force exerted by the sun on the earth in newton is

a) Zero b) 18 x 102> c) 27 x 10%° d) 36 x 1021
If the Earth losses its gravity, then for a body

a) Weight becomes zero, but not the mass b) Mass becomes zero, but not the weight
c) Both mass and weight become zero d) Neither mass nor weight become zero

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
Select the proper graph between the gravitational potential (v,) due to hollow sphere and distance (r)

from its centre

A person sitting on a chair in a satellite feels weightless because

a) The earth dose not attract the object in a satellite

b) The normal force by the chair on the person balances the earth’s attraction

c) The normal force is zero

d) The person in satellite is not accelerated

A missile is launched with a velocity less than the escape velocity. The sum of its kinetic and potential

energy is
a) Positive b) Negative
c) Zero d) May be positive or negative depending upon its

initial velocity
The ratio of the radii of the planets P; and P, is a. The ratio of their acceleration due to gravity is b. The
ratio of the escape velocities from them will be

a) ab b) Vab c) \Ja/b d)b/a
Weight of a body is maximum at
a) Moon b) Poles of earth c) Equator of earth d) Centre of earth

Three weights w, 2w and 3w are connected to identical spring suspended from a rigid horizontal rod. The
assembly of the rod and weights fall freely. The positions of the weight from the rod are such that

a) 3w will be farthest b) w will be farthest

c) All will be at the same distance d) 2w will be farthest

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) 4 mgR,
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The kinetic energy needed to project a body of mass m from the earth surface (radius R) to infinity is
a) mgR/2 b) 2 mgR c) mgR d) mgR/4
The ratio of radii of earth to another planet is gand the ratio of their mean densities is g. If an astronaut

can jump to a maximum height of 1.5 m on the earth, with the same effort, the maximum height he can
jump on the planet is
a)1m b) 0.8 m c) 0.5m d)1.25m
There are two planets. The ratio of radius of the two planets is K but ratio of acceleration due to gravity of
both planets is g. What will be the ratio of their escape velocity
a) (Kg)'/? b) (Kg)~*/? c) (Kg)* d) (Kg)™>
The binding energy of a satellite of mass m in a orbit of radius r is (R = radius of earth, g =
acceleration due to gravity)
mgR?
2) r b) 2r 9- T - 2r
Two satellites of mass m and 9m are orbiting a planet in orbit of radius R. Their periods of revolution will

mgR? mgR? mgR?

be in the ratio of

a) 1:3 b) 1:1 c) 3:1 d) 9:1

At what depth below the surface of the earth, acceleration due to gravity g will be half its value 1600 km
above the surface of the earth

a) 4.2 x 10°m b) 3.19 x 10°m ) 1.59 x 10°m d) None of these

If p is the density of the planet, the time period of nearby satellite is given by

4 4 3 i
a) |—— b) |— o d) |=—

3Gp Gp Gp Gp
Two spheres 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 b)g 0) g d) 3F

For a body to escape from earth, angle at which it should be fired is?
a) 45° b) > 45° c) < 45° d) any angle
If g R—13 (instead ofR—l2 ), then the relation between time period of a satellite near earth’s surface and

radius R will be

a) T? x R3 b) T « R? c) T?> xR d)TxT

If the force inside the earth surface varies as x™, where r is the distance of body from the centre of earth,
then the value of n will be

a) —1 b) —2 Al d) 2

The time period of a satellite of earth is 5h. If the separation between the earth and the satellite is
increased to 4 times the previous value, the new time period will become

a)10h b) 18 h c)40h d)20h

The escape velocity from the earth is 11 kms ™. The escape velocity from a planet having twice the radius
and same mean density as that of earth is

a) 5.5 kms™! b) 11 kms™? c) 22kms™?! d) None of these

If the value of g acceleration due to gravity at earth surface is 10 ms~2. Its value in ms~?2 at the centre of
the earth, which is assumed to be a sphere of radius R metre and uniform mass density is

a)5 b) 10/R c) 10/2R d) Zero

If the earth rotates faster than its present speed, the weight of an object will

a) Increase at the equator but remain unchanged at the poles

b) Decrease at the equator but remain unchanged at the poles

c) Remain unchanged at the equator but decrease at the poles

d) Remain unchanged at the equator but increase at the poles
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The distance of neptune and saturn from sun are nearly 10*3 and 10'2m respectively. Assuming that they
move in circular orbits, their periodic times will be in the ratio

a) V10 b) 100 c) 10v10 d) 1/4/10

At a distance 320 km above the surface of earth, the value of acceleration due to gravity will be lower than
its value on the surface of the earth by nearly (radius of earth = 6400 km)

a) 2% b) 6% c) 10% d) 14%

If an object of mass m is taken from the surface of earth (radius R) to a height 2R, then the work done is

2 3
a) 2mgR b) mgR c) §ng d) Eng

A thief stole a box full of valuable articles of weight w and while carrying it on his head jumped down from
a wall of height h from the ground. Before he reaches the ground, he experienced a load

a) Zero b)w/2 cw d2w

The gravitational potential energy of a body of mass 'm’ at the earth’s surface is —mgR,. Its gravitational

potential energy at a height R, from the earth’s surface will be (Here R, is the radius of the earth)

1 1
a) —2mgR, b) 2mgR, c) Enge d) _Enge

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 the earth b) Move towards the moon
c) Will move along with space-ship d) Will move in an irregular way then fall down to
earth

Two bodies of masses m,; and m,, are initially at rest at infinite distance apart. They are then allowed to
move towards each other under mutual gravitational attraction. Their relative velocity of approach at a
separation distance r between them is

_ ) 1/2 2G 1/2

In the solar system, which is conserved

? [zc(ntlmz)]l/z 9 [?mlmzr/z

a) Total Energy b) K:E. ¢) Angular Velocity d) Linear Momentum

The total energy of a circularly orbiting satellite is

a) Twice the kinetic energy of the satellite b) Half the kinetic energy of the satellite

c) Twice the potential energy of the satellite d) Half the potential energy of the satellite

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

a) Zero b) 2 sec c) 3 sec d) Infinite

A satellite is revolving around the planet. The gravitational force between them varies with R~3/2, where R

is the radius of the satellite. The square of the time period T will be directly proportional to
a) R3 b) R7/? c) R3/? d) R5/7
A body is orbiting very close to the earth’s surface with kinetic energy KE. The energy required to

completely escape from it is

KE
a) KE b) 2 KE )= d) 3?

A man is standing on an international space station, which is orbiting earth at an altitude 520 km with a
constant speed 7.6 km/s. If the man’s weight is 50 kg, his acceleration is

a) 7.6km/s? b) 7.6m/s? c) 8.4m/s? d) 10m/s?

Three or two planets. The ratio of radius of the two planets is K but ratio of acceleration due to gravity of
both planets is g. What will be the ratio of their escape velocity?

a) (Kg)'/2 b) (Kg)™"/2 A) (Kg)? d) (Kg)™2

A planet revolves around the sun in an elliptical orbit. The linear speed of the planet will be maximum at
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B
a) D b) B c) 4 d)C
If a man weighs 90 kg on the surface of earth, the height above the surface of the earth of radius R, where
the weightis 30 kg is

a) 0.73R b) R/3 c) R/3 d) V3R
Correct form of gravitational law is
Gmym S Gm;m S Gm;m S Gm,;m,7
a)F = ——732 b) F= ———2 Q) F=-—Z-2¢ d) f= -2
r r r r

At what height above the earth’s surface does the force of gravity decrease by 10%? The radius of the
earth is 6400 km?
a) 345.60 km b) 687.20 km c) 1031.8 km d) 12836.80 km
The satellite of mass m revolving in a circular orbit of radius r around the earth has kinetic energy £. Then
its angular momentum will be

E E

a) |[—— b
) mr2 )Zmrz

) /2 Emr? d) V2 Emr

A satellite of mass m is circulation around the earth with constant angular velocity. If radius of the orbit is
R, and mass of the earth M, the angular momentum about the centre of the earth is

’GM ’GM
a) m\/GMR, b) M,/GMR, c)m N d) M R
0 0

Two satellite 4 and B, ratio of masses 3 : 1 are in circular orbits of radii  and 4r. Then ratio of total
mechanical energy of A to B is

a)l:3 b)3:1 c)3:4 d)12:1

The required kinetic energy of an object of mass m, so that it may escape, will be

1 1
a) ngR b) Eng c) mgR d) 2mgR

The acceleration due to gravity on a planet is 1.96 ms~2. If it is safe to jump from a height of 3 m on the
earth, the corresponding height on the planet will be

a)3m b) 6 m c) 9m d)15m

If g., g and g4 be the accelerations due to gravity at earth’s surface, a height h and at depth d
respectively. Then

a) ge > gn > Ga b) ge > gn < ga €) ge < 9gn < 9a d) ge < gn > 9a

The radius of a planet is 1/4 of earth’s radius and its acceleration due to gravity is double that of earth’s
acceleration due to gravity. How many times will the escape velocity at the planet’s surface be as
compared to its value on earth’s surface

1
a) % b) V2 c) 22

The mass of diameter of a planet are twice those of earth. The period of oscillation of pendulum on this
planet will be (if it is a second’s pendulum on earth)

d) 2

1 1
a)—=s b) 2v2 c) 2s d) =
) \/E ] \/_S ) )ZS
At what temperature, the hydrogen molecule will escape from earth’s surface?
a) 10' K b) 102 K c) 103K d) 10* K
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163. If the radius of a planet is R and its density is p, the escape velocity from its surface will be

1
Ny -
a) v, X pR b) v, < ,/pR c) vecx? d)ve‘xﬁR

164. A body is orbiting around earth at a mean radius which is two times as greater as parking orbit of a
satellite, the period of body is
a) 4 days b) 16 days ¢) 2v/2 days d) 64 days
165. If M is the mass of the earth and R its radius, the ratio of the gravitational acceleration and the
gravitational constant is
2
a) Rﬁ b) % c) MR? d)%
166. What would be the velocity of earth due to rotation about its own axis so that the weight at equator
become 3/5 of initial value. Radius of earth on equator is 6400 km
a) 7.4 x 10~*rad/sec b) 6.7 x 10™*rad/sec c) 7.8 x 10 *rad/sec d) 8.7 x 10~*rad/sec
167. The rotation period of an earth satellite close to the surface of the earth is 83 min. the satellite in a orbit at
a distance of three times earth radii from its surface will be

a) 83 min b) 83 x V8 min c) 664 min d) 249 min
168. The escape velocity on earth is
a) 1.12 kms™! b) 11.2 ms™! ¢) 11.2 kmh™! d) 11.2 kms™!
169. In a gravitational field, at a point where the gravitational potential is zero
a) The gravitational field is necessarily zero b) The gravitational field is not necessarily zero
c) Nothing can be said definitely about the d) None of these

gravitational field

170. Orbital velocity of earth’s satellite near the surface is 7 km/s. When the radius of the orbit is 4 times than
that of earth’s radius, then orbital velocity in that orbit is
a) 3.5km/s b) 7 km/s c) 72 km/s d) 14 km/s

171. The time period T of the moon of planet Mars (mass M,,) is related to its orbital radius R(G =
Gravitational constant) as

AR g Pl G RIS d) T2 = 4nM,,GR?

GM,, M, M,

172. A body is projected vertically upwards from the surface of a planet of radius R with a velocity equal to half

a)T? =

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
173. If mass of a body is M on the earth surface, then the mass of the same body on the moon surface is
a)M/6 b) Zero M d) None of these

174. A synchronous satellite goes around the earth once in every 24 h. What is the radius of orbit of the
synchronous satellite in terms of the earth’s radius (Given mass of the earth, m, = 5.98 x 10%*kg. radius
of earth, 7, = 6.37 X 10%m, Universal constant of gravitation, G = 6.67 X 10"11Nm? /kg?)

a) 2.4r, b) 3.67, c) 4.8r, d) 6.67,

175. Four particles each of mass M, are located at the vertices of a square with side L. The gravitational

potential due to this at the centre of the square is

GM GM GM
a) —V32—~ b) —V64—- ¢) Zero d) V32—

176. An astronaut on a strange planet finds that acceleration due to gravity is twice as that on the surface of
earth. Which of the following could explain this
a) Both the mass and radius of the planet are half as that of earth
b) Radius of the planet is half as that of earth, but the mass is the same as that of earth
c) Both the mass and radius of the planet are twice as that of earth
d) Mass of the planet is half as that of earth, but radius is same as that of earth
177.1f g is the acceleration due to gravity on earth’s surface, the gain of the potential energy of an object of
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mass m raised from the surface of the earth to a height equal to the radius R of the earth is
1 1
a) 2mgR b) mgR c) Eng d) ngR

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

a)32N b) 56 N c) 72N d) Zero

A point mass m is placed inside a spherical shell of radius R and mass M. at a distance R/2 from the centre
of the shell. The gravitational force exerted by the shell on the point mass is

2) Gzlzm b) — ijzm c) Zero d) 4524;”

Two particles of equal mass m go around a circle of radius Runder the action of their mutual gravitational
attraction. The speed of each particle with respect to their center of mass is

Gm Gm Gm Gm
e o ) o i

A straight rod of length L extends from x = a to x = L + a. Find the gravitational force it, exerts on a point
mass m at x = 0 if the linear density of rod u = A + Bx?

a) Gm E + BL] b) Gm [A (2 — ﬁ) + BL]
c) Gm [BL + aL-;—L] d) Gm [BL - é]

The escape velocity of an object from the earth depends upon the mass of the earth (M), its mean density,
(p), its radius (R) and the gravitational constant (G). Thus the formula for escape velocity is

8 8m 2GM
a)v=R /?Gp b)v=M’?GR ¢) v =V2GMR d)y= e

Two spheres of radius r and 2r are touching each other. The fore of attraction between them is
proportional to

a) r® b) r* c) r? d)r—?

If the radius of the earth were to shrink by two percent, its mass remaining the same, the acceleration due
to gravity on the earth’s surface would

a) Decrease by 2% b) Increase by 2% ¢) Increase by 4% d) Decrease by 4%

A projectile is projected with velocity kv, in vertically upward direction from the ground into the space.
(v, is escape velocity and k < 1). If resistance is considered to be negligible then the maximum height

from the centre of earth to which it can go, will be : (R = radius of earth)
R R R R
VT b Ve Vvt
Mass of moon is 7.34 x 1022 kg. If the acceleration due to gravity on the moon is 1.4 ms~2, the radius of the
moon is (G = 6.667 X 1011NmZkg~?2)
a) 0.56 X 10*m b) 1.87 X 10°m ) 1.92 x 10°m d) 1.01 X 10®m
Choose the correct statement from the following :
Weightlessness of an astronaut moving in a satellite is a situation of
a) Zero g b) No gravity c) Zero mass d) Free fall
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 10711Nm?2 /kg?. The speed of the moon is nearly
a) 1 km/sec b) 4 km/sec c) 8 km/sec d) 11.2 km/sec

If Gravitational constant is decreasing with time, what will remain unchanged in case of a satellite orbiting

around earth

a) Time period b) Orbiting radius c) Tangential velocity d) Angular velocity
Two spherical bodies of mass Mand 5Mand radii R and 2R respectively are released in free space with
initial separation between their centres equal to 12 R. If they attract each other due to gravitational force
only, then the distance covered by the smaller body just before collision is
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a)25R b) 4.5R c)75R d)15R
191. A body weighs w newton at the surface of the earth. Its weight at a height equals to half the radius of the

earth, will be
w 2w 4w 8w
a) > b) 3 ) 5 d) 57
192. Suppose the law of gravitational attraction suddenly changes and becomes an inverse cube law i.e. F «
1/73, 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
d) Neither the law of areas, nor the law of period still holds
193. A planet moves around the sun. At a given point P, it is closest from the sun at a distance d; and has a
speed v;. At another point Q, when it is farthest from the sun at a distance d,, its speed will be
d?v, d,vy d, vy d3v,
a) & ) 4
194. A body of mass m rises to a height h = R/5 from the surface of earth, where R is the radius of earth. If g is
the acceleration due to gravity at the surface of earth, the increase in potential energy is

a) (4/5)mgh b) (5/6)mgh c) (6/7)mgh d) mgh
195. Orbital velocity of an artificial does not depend upon

a) Mass of the earth b) Mass of the satellite

c) Radius of the earth d) Acceleration due to gravity

196. A body has 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
a) 45 kg b) 202.5 kg c) 90 kg d) 40 kg

197. A research satellite of mass 200 kg circles the earth in an orbit of average radius 3R /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 N, the
pull on the satellite will be
a) 880N b) 889 N c) 890 N d) 892 N

198. 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 b) Has to be increased
c) Needs no adjustment d) Needs no adjustment but its mass has to be

increased

199. The mean radius of the earth is R, its angular speed on its own axis is w and the acceleration due to gravity
at earth’s surface is g. The cube of the radius of the orbit of a geostationary satellite will be
a) R?g/w b) R?w?/g c) Rg/w? d) R?g/w?

200. The Earth is assumed to be a sphere of radius R. A platform is arranged at a height R from the surface of
the Earth. The escape velocity of a body from this platform is fv, where v is its escape velocity from the
surface of the Earth. The value of f is

1 1 1
a) 3 b)5 ) V2 d) NG

201. A satellite is revolving around the earth with a kinetic energy £. The minimum addition of kinetic energy
needed to make it escape from its orbit is
a) 2E b) VE c) E/2 d) E

202. How high a man be able to jump on surface of a planet of radius 320 km, but having density same as that of
the earth if he jumps 5 m on the surface of the earth (Radius of earth = 6400 km)

a) 60 m b) 80 m c) 100 m d) 120 m
203. The change in the value of g at a height h above the surface of the earth is the same as at a depth d below
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the surface of earth. When both d and h are much smaller than the radius of earth, then which one of the

following is correct?

a)d=g b)d=37h ¢)d=2h d)d=nh

204. A particle is projected vertically upwards from the surface of earth (radius R,) with a kinetic energy equal
to half of the minimum value needed for it to escape. The height to which it rises above the surface of earth
is
a) R, b) 2R, c) 3R, d) 4R,

205. The ratio of the radii of planets A and B is k; and ratio of acceleration due to gravity on them is k5. The
ratio of escape velocities from them will be

/k ,k
a) kyk, b) k. k; c) k_l d) k_z
2 1

206. P is point at a distance r from the centre of a solid sphere of radius r. The variation of gravitational
potential at P (ie, V) and distance r from the centre of sphere is represented by the curve.

Sl

— 7 —_— T
'r=R r=R
|

RSN ®) 4

207. If the escape velocity of a planet is 3 times that of the earth and its radius is 4 times that of the earth, then
the mass of the planet is (Mass of the earth = 6 x 10%*kg)
a) 1.62 x 10%2kg b) 0.72 x 10%2kg c) 2.16 X 10%°kg d) 1.22 x 10%2kg

208. Two identical satellite A and B are circulating round the earth at the height of R and 2R respectively.
(where R is radius of the earth). The ratio of kinetic energy of A to that of B is

1 2 c) 2 3
a) 2 b) 3 d) 2
209. What is the binding energy of earth-sun system neglecting the effect of other planets and satellites? (Mass
of earth M, = 6 x 10%*kg, mass of the sun M, = 2 x 103°kg~?)
a) 8.8 x 1019] b) 8.8 x 103 ] €) 5.2x103%3] d) 2.6 x 1033 ]
210. Which one of the following statements regarding artificial satellite of the earth is incorrect
a) The orbital velocity depends on the mass of the satellite
b) A minimum velocity of 8 km/sec is required by a satellite to orbit quite close to the earth
c) The period of revolution is large if the radius of its orbit is large
d) The height of a geostationary satellite is about 36000 km from earth
211. There are two bodies of masses 100,000 kg and 1000 kg separated by a distance of 1 m. At what distance
(in metre) from the smaller body, the intensity of gravitational field will be zero?
a)1/9 b) 1/10 c) 1/11 d)10/11
212. The centripetal force acting on a satellite orbiting round the earth and the gravitational force of earth
acting on the satellite both equal F. The net force on the satellite is
a) Zero b) F c) F\/2 d)2F
213. The angular velocity of rotation of star (of mass M and radius R) at which the matter start to escape from
its equator will be

2 2GM
a) 2GM b) 9 2GM d) 2GR
R 9 R3 M

214. Two bodies of masses m and 4m are placed at a distance r. The gravitational potential at a point on the
line joining them where the gravitational field is zero is

4 9
a) _Aam b) _6Gm o) _9Gm d) zero
r T T

215. A body is acted upon by a force towards a point. The magnitude of the force is inversely proportional to
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the square of the distance. The path of body will be
a) Ellipse b) Hyperbola c) Circle d) Parabola
Three equal masses of 1kg each are placed at the vertices of an equilateral triangle PQR and a mass of 2kg

is placed at the centroid O of the triangle which is at a distance of V2 m from each of the vertices of the
triangle. The force, in newton, acting on the, mass of 2kg is
a) 2 b) V2 01 d) Zero
The change in potential energy when a body of mass m is raised to a height nR from the centre of earth
(R=radius of earth)

n—1 2 n
( ) b) nmgR ¢) mgR # d) mgR ——
If three particles each of mass M are placed at the three corners of an equilateral triangle of side a, the
forces exerted by this system on another particle of mass M placed (i) at the mid point of a side and (ii) at

a) mgR

the centre of the triangle are respectively
2 2 2 2

a)o0,0 b]%_M,() 9 0’4G_M d) 3GM* GM

3a? 3a? a? ' a?
How much energy will be necessary for making a body of 500 kg escape from the earth [ g = 9.8 ms 2,
radius of earth = 6.4 X 10°m]
a) About 9.8 x 10°] b) About 6.4x 108] c) About 3.1 x 1019] d) About 27.4 x 10'?]
Two satellites S; and S, revolve around a planet in coplanar circular orbits in the same sense. Their
periods of revolution are 1 h and 8 h respectively. The radius of orbit of S; is 10* km. When S, is closest to
Sy, the speed of S, relative to S; is
a) mx 10* kmh™?! b) 2m X 10* kmh™? c) 3m x 10* kmh™? d) 41 x 10* kmh™?!
The tidal waves in the sea are primarily due to
a) The gravitational effect of the moon on the earth
b) The gravitational effect of the sun on the earth
c) The gravitational effect of venus on the earth
d) The atmospheric effect of the earth itself
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 M
a) |&M b) 2 g |2¢M 4=
2R R R 2R

Which of the following graphs represents correctly the variation of the intensity of gravitational field (1)

’

with the distance (r) from the centre of a spherical shell of mass M and radius a?

o t=a 0 t=a 0] t=a

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) 64 L c)% d)4L

A body of mass m is moved to a height h equal to the radius of the earth. The increase in potential energy
is

a) 2 mgR b) mgR c) mgR/2 d) mgR /4

The ratio of acceleration due to gravity at a height 3R above earth’s surface to the acceleration due to
gravity on the surface of the earth is (R = radius of earth)

1 1 1 1
2 b) = - d) =
V3 )2 916 )3
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The mean radius of the earth’s orbit round the sun is 1.5 x 10'1. The mean radius of the orbit of mercury
round the sun is 6 X 101%m. The mercury will rotate around the sun in
a) Ayear b) Nearly 4 years ¢) Nearly 1 year d) 2.5 years

4

The mass of the moon is 1/8 of the earth but the gravitational pull is 1/6 of the earth. It is due to the fact
that

a) Moon is the satellite of the earth b) The radius of the earth is 8.6 the moon

¢) The radius of the earth is \/8_/6 of the moon d) The radius of the moon is 6/8 of the earth
Where will it be profitable to purchase 1 kilogram sugar

a) At poles b) At equator ) At 45° latitude d) At 40° latitude

An artificial satellite is moving in a circular orbit around the earth with a speed equal to half the magnitude
of escape velocity from the earth. The height of the satellite above the earth’s surface will be

a) 6000 km b) 5800 km c) 7500 km d) 6400 km

Three particles each of mass m rotate in a circle of radius r with uniform angular speed w under their
mutual gravitational attraction. If at any instant the points are on the vertex of an equilateral of side L,
then angular velocity w is

b) 3Gm Q) 5Gm d) G_m
L3 L3 , L3

A solid sphere of mass M and radius R has a spherical gravity of radius g such that the centre of cavity is

at distance R/ 2 from the centre of the sphere. A point mass m is placed inside the cavity at a distance R/4
from the centre of sphere. The gravitational pull between the sphere and the point mass m is
2) 11GMm b) 14GMm 9 GMm d) GMm
R2 R? 2R? R?
The changes in potential energy when a body of mass m is raised to a height nR from earth’s surface is
(R = radius of the earth)
n n n?
n—-1) n+1) (n2+1)
A man starts walking from a point on the surface of earth (assumed smooth) and reaches diagonally
opposite point. What is the work done by him?
a) Zero b) Positive c) Negative d) Nothing can be said

a) mgR b) mgR c) mgR d) mgR

The radius of the earth is R. The height of a point vertically above the earth’s surface at which acceleration
due to gravity becomes 1% of its value at the surface is

a)8R b)9R c) 10R d)20R

The gravitational potential difference between the surface of a planet and a point 20 m above it is

14 Jkg~1. The work done in moving a 2.0 kg mass by 8.0 m on a slop of 60° from the horizontal is equal to
a)7] b) 9.6] c) 16] d) 32]

The radius of the earth is about 6400 km and that of the mars is 3200 km. The mass of the earth is about
10 times the mass of the mars. An object weighs 200 N on the surface of earth, its weight on the surface of
mars will be

a) 8N b) 20 N c) 40N d)80N

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) 0.414 R
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239. Which of the following astronomer first proposed that sun is static and earth rounds sun
a) Copernicus b) Kepler c) Galileo d) None
240. The gravitational field in a region is given by I = (41 + j)Nkg~1. Work done by this field is zero when a
particle is moved along the line
ajx+y=6 b)x+4y =6 )y+4x =6 d)x—y=6
241. A sphere of mass M and radius R, has a concentric cavity of radius R; as shown in figure. The force F
exerted by the sphere on a particle of mass m located at a distance r from the centre of sphere varies as
(0<r<om)

242. R is the radius of the earth and w is its angular velocity and g, is the value of g at the poles. The effective
value of g at the latitude A = 60° will be equal to

1 3 1
a) g, —ZRwZ b) g, _ZR(UZ ¢) gp — Rw? d) g, +ZRw2
243. The escape velocity of a particle of mass m varias as
a) m? b) m c)m° dym™

244. The value of g on the surface of earth is smallest at the equator because
a) The centripetal force is maximum at equator
b) The centripetal force is least at equator
c) The angular speed of earth is maximum at equator
d) The angular speed of earth is least at equator
245. The gravitational potential energy of a body of mass m at a distance r from the centre of the earth is U.
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What is the weight of the body at this distance?
U U
aUu b) Ur c) — d) —
T 2r

If g is the acceleration due to gravity at the earth’s surface and r is the radius of the earth, the escape
velocity for the body to escape out of earth’s gravitational field is

a) gr b) 2 gr ) g/r d)r/g

At what height in km over the earth’s pole the free fall acceleration decreases by one percent? (Assume the
radius of the earth to be 6400 km)

a) 32 b) 64 c) 80 d) 1.253

According to Kepler’s law T? is proportional to

a) R3 b) R? )R d)R™?

The height at which the weight of a body becomes 1/16%, its weight on the surface of earth (radius R), is
a) 5R b) 15R c) 3R d) 4R

Let g be the acceleration due to gravity at earth’s surface and K be the rotational kinetic energy of the
earth. Suppose 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) g increases by 4% and K increases by 4% d) g decreases by 4% and K increases by 4%

A geostationary satellite is revolving around the earth. To make it escape from gravitational field of earth,
its velocity must be increased

a) 100% b) 41.4% c) 50% d) 59.6%

The correct graph representing the variation of total energy (E) kinetic energy (K) and potential energy
(U) of a satellite with its distance from the centre of earth is

a) b) c) d)
ST R % &
2 2 g g
w k w \ w K w \
o [0 S —— (6] S ——— [0 T ——
r r E r r
I
Two identical satellites are at R and 7R away from earth surface, the wrong statement is (R =Radius of
earth)

a) Ratio of total energy will be y

b) Ratio of kinetic energies will be y

c) Ratio of potential energies will be y

d) Ratio of total energy will be y but ratio of potential and kinetic energy will be z

[f the earth suddenly shrinks (without changing mass) to half of its present radius, the acceleration due to

gravity will be

a) g/2 b) 4g ) g/4 d) 2g
The gravitational force F; between two objects does not depends on

a) Sum of the masses b) Product of the masses

c) Gravitational constant d) Distance between the masses

A point P(R+/3,0,0) lies on the axis of a ring of mass M and radius R. The ring is located in y — z plane with
its centre at origin 0. A small particle of mass m starts from P and reaches O under gravitational attraction
only. Its speed at O will be

GM Gm GM Gm
) o o ) o o

In the previous question, the angular speed of S, as actually observed by an astronaut is S,

T 2 T
) 7radh™! b) 7 radh™? 5 ?“ radh™? d)3 radh™

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |21




258.

259.

260.

261.

262.

263.

264.

265.

266.

267.

268.

269.

Gplus Education

The mass of the moon is 7.34 X 1022 kg and the radius is 1.74 X 10°m. the value of gravitational field
intensity will be

a) 1.45 Nkg~! b) 1.55 Nkg~! c) 1.7 Nkg™?! d) 1.62 Nkg™!

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]
1GM 1GM 2GM 1G6M
2y LGMm by LGMm o 2GMm g LGMm
2 R 6 R 3 R 3 R

If acceleration due to gravity on the surface of a planet is two times that on surface of earth and its radius
is double that of earth. Then escape velocity from the surface of that planet in comparison to earth will be
a) 2 v, b) 3 v, c) 4v, d) None of these
Planetary system in the solar system describes

a) Conservation of energy b) Conservation of linear momentum

c) Conservation of angular momentum d) None of these

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

The depth d at which the value of acceleration due to gravity becomes 1/n times the value of the surface, is
[RR= radius of the earth] N r ,

a)Z b)R( n ) C)F d)R(n+1)

If v, and v, represent escape velocity and orbital velocity of a satellite corresponding to a circular orbit of

radius R, then

a) v, = v, b) \/ZUO =1,

Q) v, =v,/V2 d) v, and v, are not related

If the distance between two masses is doubled, the gravitational attraction between them
a) Is doubled b) Becomes four times

c) Is reduced to half d) Is reduced to a quarter

If Wy, W, and W5 represent the work done in moving a particle from A to B along three different paths 1,2

and 3 respectively (as shown) in a gravitational field of point mass m, then
A ]

B
a)W1=W2=W3 b)W1>W2>W3 C)W1>W2<W3 d)W1<W3<W2
A satellite whose mass is M, is revolving in circular orbit of radius r around the earth. Time of revolution
of satellite is

)T oc b7 e | )T o | DT |1
a R —_ C X [/—— [
T o T | GM2/3 Te [omiza

Escape velocity on a planet is v,. If radius of the planet remains same and mass becomes 4 times, the
escape velocity becomes

1
a) 4v, b) 2v, c) v, d) > Ve

If g is the acceleration due to gravity on the surface of the earth, the gain in potential energy of an object of
mass m raised from the earth’s surface to a height equal to the radius R of the earth is

R R
a) mf b) % ¢) mgR d) 2mgR
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A geostationary satellite is orbiting the earth at the height of 6 Rabove the surface of earth, R being radius
of earth. The time period of another satellite at a height of 2.5 R from the surface of earth, is
6
b)—h
) 2

a)10h c)6h
d
NG )6v2h

A satellite moves round the earth in a circular orbit of radius R making 1 rev/day. A second satellite
moving in a circular orbit, moves round the earth ones in 8 days. The radius of the orbit of the second
satellite is

a)8 R b)4 R c)2R d) R

A satellite in launched in a circular orbit of radius R around the earth. A second satellite is launch in to an
orbit of radius 1.01 R. The period of second satellite is longer than the first one (approximately) by
a)1.5% b) 0.5% c) 3% d) 1%

Gravitational acceleration on the surface of a planet is \1/—? g, where g is the gravitational

. . .2
acceleration on the surface of earth. The average mass density of the planet is - times

that of the earth. If the escape speed on the surface of the earth is taken on be 11 kms™1,

the escape speed on the surface of the planet in kms™! will be

a)5s b) 7 c)3 d) 11

A solid sphere is of density p and radius R. The gravitational field at a distance r from the centre of the
sphere, where r < R, is

3 2 3 4G
a) pTtGR b) 4nGpr 9 4nGpR d) mGpr

r 3 3r2 3
A body revolved around the sun 27 times faster than the earth. What is the ratio of their radii
a)1/3 b) 1/9 c) 1/27 d)1/4

Satellite A and B are revolving around the orbit of earth. The mass of 4 is 10 times of

T
mass of B. The ratio of time period (T_A) is
B

a) 10 b)1 9 1 d) 1
5 10
A mass M is split into two parts m and (M — m), which are then separated by a certain distance. The ratio
m/M which maximizes the gravitational force between the parts is
a)l:4 b)1:2 c)4:1 d)2:1
The mass and radius of the sun are 1.99 x 103%kg and R = 6.96 x 108 m. The escape velocity of a rocket
from the Sun is
a) 11.2 km/s b) 2.38 km/s c) 59/5km/s d) 618 km/s

The height at which the acceleration due to gravity becomes % (where g = the acceleration due to gravity
on the surface of the earth) in terms of R, the radius of the earth, is
R R

b) — c) = d) V2R

) ) 5 )
The escape velocity for the earth is v,. The escape velocity for a planet whose radius is four times and
density is nine times that of the earth, is
a) 36v, b) 12v, c) 6v, d) 20v,
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 planets is ‘x’. The ratio of the escape velocities from the two planets is

a) xr b) \/; c) Vrx d) \E

A satellite of the earth is revolving in a circular orbit with a uniform speed v. If the gravitational force
suddenly disappears, the satellite will

a) Continue to move with velocity v along the original orbit

b) Move with a velocity v, tangentially to the original orbit

a) 2R
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c) Fall down with increasing velocity

d) Ultimately come to rest somewhere on the original orbit

If the earth stops rotating, the value of g at the equator

a) increases b) decreases c) no effect d) None of these

If a planet of given density were made larger (keeping its density unchanged) its force of attraction for an
object on its surface would increase because of increased mass of the planet but would decrease because
of larger separation between the centre of the planet and its surface. Which effect would dominate?

a) Increase in mass b) Increase in radius

c) Both affect the attraction equally d) None of the above

If different planets have the same density but different radii, then the acceleration due to gravity on the
surface of the planet is related to the radius (R) of the planet as

1 1
a) g x R? b)gx R C)g‘xﬁ d)gocﬁ

A mass of 6 X 10%*kg is to be compressed in a sphere in such a way that the escape velocity from the
sphere is 3 x 108 m/s. What should be the radius of the sphere?

(G = 6.67 x 10711 N-m? /kg?)

a) 9 km b) 9 m c) 9mc d) 9 mm

The gravitational force between two point masses m; and m, at separation r is givenby F = k %
The constant k
a) Depends on system of units only b) Depends on medium between masses only
c) Depends on both (a) and (b) d) Is independent of both (a) and (b)
For a satellite moving in an orbit around the earth, the ratio of kinetic energy to potential energy is
a) 2 1 1

b)> )% d) vz

A satellite A of mass m is at a distance of r from the centre of the earth. Another satellite B of mass 2m is at
a distance of 2r from the earth’s centre. Their time periods are in the ratio of

a)1:2 b)1:16 c)1:32 d)1:2V2

The largest and the shortest distance of the earth from the sun are r; and r, its distance from the sun
when it is at the perpendicular to the major axis of the orbit drawn from the sun

Tt nr. 2nr A+
a) 1 2 b) 172 c 172 d) 1 2
4 Tt rn+nr 3
The total energy of satellite moving with an orbital velocity v around the earth is
1 3
a) Emv2 b) —Emvz c) mv? d) Emv2

The potential energy of gravitational interaction of a point mass m and a thin uniform rod of mass M and
length [, if they are located along a straight line at distance a from each other is

a)U—GMml (a+l) b)U = GM (1 1)
T g %y L
GMm a+l GMm

QUu=- l loge( ) d)U:_T

Three identical bodies of mass M are located at the vertices of an equilateral triangle of side L. They
revolve under the effect of mutual gravitational force in a circular orbit, circumscribing the triangle while
preserving the equilateral triangle. Their orbital velocity is

) j@  [20 o oM g oM
L 2L L 3L

If the diameter of mars is 6760 km and mass one-tenth that of earth. The diameter of earth is 12742 km. If
acceleration due to gravity on earth is 9.8 ms™2, the acceleration due to gravity on mass is

a) 34.8 ms™2 b) 2.84 ms™2 c) 3.48 ms™2 d) 28.4 ms™2

A clock S is based on oscillation of a spring and clock P is based on pendulum motion. Both clock run at the
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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) Both will run at the same rate as on the earth
d) Both will run at the same rate which will be different from that on the earth
296. The correct option is
a) The time taken in travelling DAB is less than that for BCD
b) The time taken in travelling DARB is greater than that for 5CD
c) The time taken in travelling CDADis less than that for ABC
d) The time taken in travelling CDA is greater than that for ABC
297. In the above Question find apparent weight of the object?
a)3N b) Zero c) 2N d)0.2N
298. The earth revolves round the sun in one year. If the distance between them becomes double, the new
period of revolution will be

a) 1/2 year b) 2+/2 years c) 4 years d) 8 years
299. At what height h above earth, the value of g becomes g/2? (R = radius of earth)
1
a) 3R b)V2Z R o) (V2-1)R d) ER

300. When of the following graphs correctly represents the variation of g on earth?
g g ey

R r R r

a

301. Rockets are launched in Eastward direction to take advantage of
a) The clear sky on Eastesn side b) The thinner atmosphere on this side
c) Earth’s rotation d) Earth’s tilt

302. If the diameter of mass is 6760 km and mass one-tenth that of earth. The diameter of earth is 12742 km. If
acceleration due to gravity on earth is 9.8 ms~2, the acceleration due to gravity on mass is
a) 34.8 ms™? b) 2.48 ms™? c) 3.48 ms~? d) 28.4 ms~?

303. An artificial satellite is moving in a circular orbit around the Earth. The height of the satellite above the
surface of Earth is R. Suppose the satellite is stopped suddenly in its orbit and allowed to fall freely. On
reaching Earth, its speed will be
a) J/gR b) 2,/gR c) 3,/gR d) 5,/gR

304. A planet moving along an elliptical orbit is closest to the sun at a distance r; and farthest away at a
distance of r,. If v; and v, are the linear velocities at these points respectively. Then the ratio Z—: is
a) = b (2 Q= o (2)

75 Ty 51 4]

305. A spherical hollow is made in a lead sphere of radius R such that its surface touches the outside surface of
the lead sphere and passes through the centre. The mass of the lead sphere before hollowing was M. The
force of attraction that this sphere would exert on a particle of mass m which lies at a distance d(> R)
from the centre of the lead sphere on the straight line joining the centres of the sphere and the hollow is

GMm GMm
)=z b) 542
]GMm 14 1 a GMm 1 1
c _
d? R d? R\2
8(1+2d) 8(1—5)

306. A planet has twice the radius but the mean density is %th as comparsed to earth.What

is the ratio of escape velocity from earth to that from the planet?

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |25




307.

308.

3009.

310.

311.

312.

313.

314.

315.

316.

317.

318.

3109.

Gplus Education

a) 3:1 b) 1:2 c) 1:1 d) 2:1

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 same rate as on the earthd) None of these

Select the correct statement from the following

a) The orbital velocity of a satellite increases with the radius of the orbit

b) Escape velocity of a particle from the surface of the earth depends on the speed with which it is fired
c) The time period of satellite does not depend on the radius of the orbit

d) The orbital velocity is inversely proportional to the square root of the radius of the orbit

A body of mass 500 g is thrown upward with a velocity 20ms ™! and reaches back to the surface of a planet
after 20 s. Then the weight of the body on that planet is

a)2N b) 4 N c)5N d)1N

A planet of mass m moves around the sun of mass M in an elliptical orbit. The maximum and minimum
distance of the planet from the sun are r! and r?, respectively. The time period of the planet is
proportional to

a) (r +12) b) (ry + 1)/ c) (ry —12)3/? d) (ry +1)3/?

Halley’s comet has a period of 76, had distance of closest approach to the sun equal to 8.9 X 101°m. the
comet’s farthest distance from the sun if the mass of sunis 2 x 103° kgand G = 6.67 x 101! in MKS units
is

a) 2 x10%m b) 2.7 x 103m c) 5.3 x 10?m d) 5.3 x 10*m
If the earth were to spin faster, acceleration due to gravity at the poles

a) increase b) decreases

) remain the same d) depends on how fast it spins

Which force in nature exits every where

a) Nuclear force b) Electromagnetic force

c) Weak force d) Gravitation

Kepler’s second law states that the straight line joining the planet to the sun sweeps out equal times. This
statement is equivalent to saying that

a) Total acceleration is zero b) Tangential acceleration is zero

c) Longitudinal acceleration is zero d) Radial acceleration is zero

Which of the following statement about the gravitational constant is true?

a) Itis aforce

b) It has no unit

c) It has same value in all system of units

d) It does not depend on the nature of the medium in which the bodies are kept

A satellite is orbiting around the earth with orbital radius R and time period T. The quantity which remain
constant is

a)T/R b) T?/R c) T?/R? d)T?/R3

Assuming earth to be a sphere of a uniform density, what is the value of gravitational acceleration in a min
100 km below the earth’ surface (Given R = 6400 km)

a) 9.66 m/s? b) 7.64 m/s? ¢) 5.06 m/s? d) 3.10 m/s?
The atmosphere is held to the earth by
a) Winds b) Gravity c) Clouds d) None of the above

The diagram showing the variation of gravitational potential of earth with distance from the centre of
earth is
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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

Infinite number of masses, each 1 kg, are placed along the x-axis at x = +1m, +2m, +4m, +8m, +16m .....
The magnitude of the resultant gravitational potential in terms of gravitational constant G at the origin
(x=0)is

a)G/2 b) G c) 2G d) 4G

There is a mine of depth about 2.0 km. In this mine the conditions as compared to those at the surface are
a) Lower air pressure, higher acceleration due to gravity

b) Higher air pressure, lower acceleration due to gravity

c) Higher air pressure, higher acceleration due to gravity

d) Lower air pressure, lower acceleration due to gravity

A satellite of mass m is orbiting close to the surface of the earth (Radius R = 6400 km) has a kinetic energy
k. The corresponding kinetic energy of the satellite to escape from the earth’s gravitational field is

a) K b) 2K c) mgR d) mK
What is the intensity of gravitational field at the centre of a spherical shell
a) Gm/r? b) g c) Zero d) None of these

Two particles each of mass m are moving around a circle of radius R due to their mutual gravitational
force of attraction, velocity of each particle is

. em by o em 9, em d) None of these
Y= 2R "= R Y= 4R

Average density of the earth

a) does not depend on g b) is a complex function of g

c) is directly proportional to g d) is inversely proportional g

Venus looks brighter than other planets because

a) It is heavier than other planets b) It has higher density than other planets
c) Itis closer to the earth than other planets d) It has no atmosphere

A spherical planet has a mass Mp and diameter Dp. A particle of mass m falling freely near the surface of
this planet will experience an acceleration due to gravity, equal to

a) 4GMp /D3 b) GMpm/D3 c) GMp/D} d) 4GMpm/D3
If the radius of earth decreases by 1% and its mass remains same, then the acceleration due to gravity
a) increases by 1% b) decreases by 1% c) increases by 2% d) decreases by 2%

Suppose the gravitational force varies inversely as the nth power of distance. Then the time period of a

planet in circular orbit of radius R around the sun will be proportional to
a) p(%5%) b) p(*3) c) R® d) (%)

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

1 1 1 1 1 1 1 1 1
If the radius of earth’s orbit is made 1/4t then duration of an year will become
a) 8 times b) 4 times c) 1/8 times d) 1/4 times

A particle of mass M is situated at the centre of a spherical shell of same mass and radius a. The magnitude
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of the gravitational potential at a point situated at a/2 distance from the centre, will be
) 4GM GM 2GM 3GM
a

b) — c) d)
a a a a
Read the following statements
S1 : An object shall weigh more at pole than at equator when weighed by using a physical balance
S, : It shall weigh the same at pole and equator when weighed by using a physical balance
S5 : It shall weigh the same at pole and equator when weighed by using a spring balance
S, : It shall weigh more at the pole than at equator when weighed using a spring balance
Which of the above statements is/are correct
a) S;and S, b) S; and S, c) S, and S, d) Sz and S,
The distance between the earth and the moon is 3.85 x 108m. At what distance from the earth’s centre, the
intensity of gravitational field will be zero? The masses of earth and moon are 5.98 x 1024 kg and 7.35 X
1022 kg respectively
a) 3.47 X 108m b) 0.39 X 108m c) 1.82 x 108m d) None of these
A satellite of mass m revolves around the earth of radius R at a height x from its surface. If g is the
acceleration due to gravity on the surface of the earth, the orbital speed the satellite is

1/2
gR gR? gR?

a) gx b c d

)9 ) R—x ) R+x ) R+x
The gravitational field due to a mass distributionis 1 = X—Cz in x direction. Hence C is constant. Taking the
gravitational potential to be zero at infinity, potential at x is

2C C 2C C

a) — b) — c) — d) —

) x ) x ) x? ) 2x?
Reason of weightlessness in a satellite is
a) Zero gravity b) Centre of mass
c) Zero reaction force by satellite surface d) None

The relay satellite transmits the T.V. programme continuously from one part of the world to another
because its

a) Period is greater than the period of rotation of the earth

b) Period is less than the period of rotation of the earth about its axis

c) Period has no relation with the period of the earth about its axis

d) Period is equal to the period of rotation of the earth about its axis

A comet of mass m moves in a highly elliptical orbit around the sun of mass M. The maximum and
minimum distances of the comet from the centre of the sun are r; and r, respectively. The magnitude of
angular momentum of the comet with respect to the centre of sun is

2) [ GMr, ]1/2 b) [ GMmr; 112 g <ZGm2r1r2>1/2 4 <ZGMm2r1r2>1/z
(1 +1y) (i +m) r+1 T+

Sun is about 330 times heavier and 100 times bigger in radius than earth. The ratio of mean density of the

sun to that of earth is

a)3.3x107° b) 3.3 x 107* c) 3.3x1072 d)1.3

Astronaut is in a stable orbit around the earth when he weighs a body of mass 5 kg. What is reading of

spring balance?

a) Spring will not be extended

b) Spring will be extended according to Hook’s law

c) Less than 5 kg-wt

d) More than 5 kg-wt

If the change in the value of g’ at a height h above the surface of the earth is the same as at a depth x

below it, then (both x and h being much smaller than the radius of the earth)

a)x=nh b) x = 2h c)ng d) x = h?
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A satellite is launched into a circular orbit of radius R around the earth. A second satellite is launched into
an orbit of radius 4R. The ratio of their respective periods is

a) 4:1 b) 1:8 c) 8:1 d) 1:4

When earth moves around the sun, the quantity which remains constant is

a) Angular velocity b) Kinetic energy c) Potential energy d) Areal velocity
If distance between earth and sun become four times, then time period becomes

a) 4 times b) 8 times c) 1/4 times d) 1/8 times

The escape velocity for a body projected vertically upwards from the surface of the earth is 11.2 kms™1. If
the body is projected in a direction making an angle of 45° with the vertical, the escape velocity will be

a) 11.2 kms™! b) 11.2 x V2 kms ™! ) 11.2 x 2 kms ™! d) 11.2/v2 kms™!

The period of revolution of planet A around the sun is 8 times that B. The distance of a from the sun is how
many times greater than that of B from the sun?

a) 2 b) 3 c) 4 d)5
What does not change in the field of central force
a) Potential energy b) Kinetic energy ) Linear momentum d) Angular momentum

If a planet of given density were made larger its force of attraction for an object on its surface would
increase because of planet’s greater mass but would decease because of the greater distance from the
object to the centre of the planet. Which effect predominate?

a) Increases in mass b) Increase in radius

c) Both affect attraction equally d) None of the above

The potential energy of 4-particalse each of mass 1 kg placed at the four vertices of a square of side length
1mis

a) +4.0G b)-7.5G c) =5.4G d) +6.3 G

In the above problem, the ratio of the time duration of his jump on the moon to that of his jump on the
earth is

a)l:6 b)6:1 A)V6:1 d)1: V6

A mass m is placed at a point B in the gravitational field of mass M. When the mass m is brought from B to
near point 4, its gravitational potential energy will

a) Remain unchanged b) Increase c) Decrease d) Become zero

An artificial of mass ‘m’ revolves around the earth near to its surface then its binding energy is [R,, g are
radius and acceleration due to gravity respectively of the earth]

a) %mg R, b) —%mg R, c) mg R, d) —-mg R,

Energy required to move a body of mass m from an orbit of radius 2 Rto 3R is

a) GMm/12R? b) GMm/3R? c) GMm/8R d) GMm/6R

The distance of a planet from the sun is 5 times, the distance between the earth and the sun. the time
period of the planet is

a) 63/2T yr b) 53/2T yr ) 53T yr d) 5'/2T yr

The orbital velocity of the planet will be maximum at

A

N
N

a) 4 b) B cC d) D
Acceleration due to gravity g for a body of mass m on earth’s surface is proportional to (Radius of earth =
R, mass of earth = M)
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a) M/R"2 b) m° c) mM d) 1/R3/?

The mass of the moon is é of the earth but the gravitational pull is % of the earth. It is due to the fact that
a) The radius of the moon is 8—61 of the earth b) The radius of the earth is % of the moon

c) Moon is the satellite of the earth d) None of the above

Two planets have radii r; and r, and densities d; and d, respectively. Then the ratio of acceleration due to
gravity on them will be

a) rdy:rpd; b) ridy:1od, c) r2dy:rid, d)ry:ry

The escape velocity from earth is v,. A body is projected with velocity 2v,; with what constant velocity
will it move in the inter planetary space

a) Ves b) 3v,s c) \/§U€S d) \/gves

The moon’s radius is 1/4 that of the earth and its mass is 1/80 times that of the earth. If g represents the
acceleration due to gravity on the surface of the earth, that on the surface of the moon is

a) g/4 b) g/5 c) g/6 d) g/8

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 will increase b) r and v both will decrease

c) r will decrease and v will increase d) r will decrease and v will decrease

A particle of mass 10 g is kept on the surface of a uniform sphere of mass 100 kg and radius 10 cm. Find
the work to be done against the gravitational force between them, to take the particle far away from the
sphere.

(You may take G = 6.67 X 10~ Nm?kg?)

a) 13.34 x 10719J b) 3.33 x 10719] ) 6.67 x 1077 d) 6.67 x 10719]

Two equal masses m and m are hung from a balance whose scale pan differs in vertical height by h/2. The
error in weighing in terms of density of the earth p is

1 4 8
a) §nGpmh b) nGpmh c) §nGpmh d) §Gpmh

In a certain region of space, the gravitational field is given by - k /r, where r is the distance and k is a
constant. If the gravitational potential at r = r be V;, then what is the expression for the gravitational
potential V?

a) klog(r/ry) b) klog(ry /1) c) Vo + klog(r/ry) d) Vo + klog(ry /1)
The density of earth in terms of acceleration due to gravity (g), radius of earth (R) and universal
gravitational constant (G) is

4RG b 3nRG g 49 ) 39
39 4g 3mRG 4mRG
The velocity with which is 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

Two planets have the same average density but their radii are R; and R,. If acceleration due to gravity on
these planets be g, and g, respectively, then
2 3

a2 py &2 =22 gf_ X Lt

92 R 92 Ry 92 R;3 g2 R
A solid sphere of uniform density and radius r applies a gravitational force of attraction equal to F;on a
particle placed at P, distance 2R from the centre O of the sphere. A spherical cavity of radius R/2 is now
made in the sphere as shown in figure. The sphere with cavity now applied an gravitational force F, on
same particle placed at P. The ratio F,/F; will be
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C ' }

a)1/2 b)7/9 a3 d)7
The height at which the acceleration due to gravity decreases by 36% of its value on the surface of the
earth. (The radius of the earth is R)

R R R 2
a) z b) 7 ) > d) §R
If a planet was suddenly stopped in its orbit, k suppose to be circular, find how much time will it take in
falling onto the sun?
a) v2/8 times the period of the planet’s revolution
b) 44/2 times the period of the planet’s revolution
¢) 3v/2 times the period of the planet’s revolution
d) 9 times the period of the planet’s revolution
A body is projected upwards with a velocity of 4 X 11.2 kms™? from the surface of earth. What will be the
velocity of the body when it escapes from the gravitational pull of earth?
a) 11.2 kms™? b) 2 x 11.2 kms™? c) 3x11.2kms™? d) V15 x 11.2 kms™?
A body falls freely under gravity. Its speed is v when it has lost an amount U of the gravitational energy.
Then its mass is

U—‘g b) U—2 c) 2_(2] d) 2Ugv?

v g v
If the density of the earth is doubled keeping radius constant, find the new acceleration due to gravity?
(g = 9.8 m/s?)
a) 9.8 m/s? b) 19.6 m/s? c) 4.9 m/s? d) 39.2 m/s?
Three particles each of mass m are kept at verities of an equilateral triangle of side L. The gravitational
field at centre due to these particle is
a) Zero b) 3GM 0 9GM q EG_M

12 12 V3 L?

The acceleration due to gravity on the planet 4 is 9 times the acceleration due to gravity on planet B. A
man jumps to height of 2 m on the surface of A. What is the height of jump by the same person on the
planet B?
a) 6m

3
b)im c)2/9m d) 18 m
A satellite is moving with a constant speed v in a circular orbit about the earth. An object of mass m is
ejected from the satellite such that it just escapes from the gravitational pull of the earth. At the time of its
ejection, the kinetic energy of the object is

a) Emvz b) mv? ) Emv2 d) 2mv?

Two planets of radii in the ratio 2:3 are made from the material of density in the ratio 3:2. Then, the ratio
of acceleration due to gravity g—l at the surface of the two planets will be

2
a)1l b) 2.25 c) 4/9 d) 0.12
A particle of mass m is located at a distance r from the centre of a shell of mass M and radius R. The force
between the shell and mass is F(r). The plot of F (1) versus r is

F(r) F (r) F(r) F(r)
/) N S
0 R > 0 R > o r 0 R r
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381. 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) 26m/r)\? <c b) (26m/r)'/? = ¢ c) 2Gm/r)'? > ¢ d) (gm/MY? > ¢
382. If mass of a satellite is doubled and time period remain constant the ratio of orbit in the two cases will be
a)l:2 b)1:1 c)1:3 d) None of these

383. Periodic time of a satellite revolving above Earth’s surface at a height equal to R, radius of Earth, is
[g is acceleration due to gravity at Earth’s surface]

a) 2ﬂj§ b) ALx/E\/E c) 271\/E d) sn\/E
g g 9 g

384. An earth satellite of mass m revolves in a circular orbit of 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 surface of the earth. The velocity of the
satellite in the orbit is given by

gR? gR gR?
a b) gR c d |2
) R+h )a ) R+h ) R+h
385. At what depth below the surface of the earth, the value of g is the same as that at a height of 5 km?
a) 1.25 km b) 2.5 km c) 5 km d) 10 km

386. Two bodies of masses 2kg and 8kg are separated by a distance of 9 m. the point where the resultant
gravitational field intensity is zero is at a distance of
a) 4.5 m from each mass b) 6 m from 2 kg c) 6 m from 8 kg d) 2.5 m from 2 kg
387. A satellite is launched into a circular orbit of radius 'R’ around earth while a second satellite is launched
into an orbit of radius 1.02 R. The percentage difference in the time periods of the two satellites is
a) 0.7 b) 1.0 c) 15 d) 3
388. Which of the following statements is correct in respect of a geostationary satellite
a) It moves in a plane containing the Greenwich meridian
b) It moves in a plane perpendicular to the celestial equatorial plane
c) Its height above the earth’s surface is about the same as the radius of the earth
d) Its height above the earth’s surface is about six times the radius of the earth
389. If g is the acceleration due to gravity on the surface of earth, its value at a height equal to double the radius

of earth is

2) g b) 5 93 a7

390. A spaceship is launched into a circular orbit close to earth’s surface. The additional velocity that should be
imparted to the spaceship in the orbit to overcome the gravitational pull is (Radius of earth = 6400 km
andg = 9.8 ms™?)
a) 11.2 kms™? b) 8 kms™?! ¢) 3.2kms™?! d) 1.5kms™?!

391. If r denotes the distance between the sun and the earth, then the angular momentum of the earth around
the sun is proportional to
a) r3/2 b)r c) Vr d) r?

392. Escape velocity on the surface of earth is 11.2 km/s. Escape velocity from a planet whose mass is the same
as that of earth and radius 1/4 that of earth is
a) 28 km/s b) 15.6 km/s c) 224 km/s d) 44.8 km/s

393. A satellite is orbiting around the earth. By what percentage should we increase its velocity, so as to enable
it escape away from the earth?
a) 41.4% b) 50% c) 82.8% d) 100%

394. The escape velocity from the earth is 11.2 kms ~1. The escape velocity from a planet having twice the
radius and the same mean density is (in kms™1)
a) 11.2 b) 5.6 c) 15 d) 22.4

395. In a certain region of space gravitational field is given by I(Kr). Taking the reference point to be atr =V,

GPLUS EDUCATION WEB: WWW.GPLUSEDUCATION.ORG PHONE NO: 8583042324 Page |32




396.

397.

398.

399.

400.

401.

402.

403.

404.

405.

406.

Gplus Education

find the potential.
r To r r

a) Klog—+V, b) K log— + V, c) Klog——1V, d) log——Vor
To r To To

The escape velocity of projectile on the earth’s surface is 11.2 kms ™. A body is projected out with thrice
this speed. The speed of the body for away from the earth will be
a) 22.4 kms™! b) 31.7 kms™?! c) 33.6kms™! d) None of these
The change in the gravitational potential energy when a body mass m is raised to a height nR above the
surface of the earth is (here R is the radius of the earth)

n n
a) (n—-i-l) mgR b) (m) mgR ¢) nmgR d)——
Mass M is divided into two parts xM and (1 — x)M. For a given separation, the value of x for which the
gravitational attraction between the two pieces becomes maximum is

3
a)% b)g 1 d) 2

mgR

A satellite is moving around the earth with speed v in a circular orbit of radius r. If the orbit radius is
decreased by 1%, its speed will

a) Increase by 1% b) Increase by 0.5% c¢) Decrease by 1% d) Decrease by 0.5%

If the height of a satellite from the earth is negligible in comparison to the radius of the earth R, the orbital
velocity of the satellite is

a) gR b) gR/2 ) \g/R d)/gR

The escape velocity for a body of mass 1 kg from the earth’s surface is 11.2 kms ™. The escape velocity for
a body of mass 100 kg would be

a) 11.2 X 102kms™1 b) 112 kms™?! ¢) 11.2kms™! d)11.2 x 10~?kms !
Weight of a body of mass m decreases by 1% when it is raised to height h above the earth’s surface. If the
body is taken on a depth h in a mine, change in its weight is

a) 0.5% decrease b) 2% decrease c) 0.5% increase d) 1% increase

An earth satellite is moved from one stable circular orbit to farther stable circular orbit. Which one of the
following quantities increase?

a) Linear orbit speed b) Gravitational force

c) Centripetal acceleration d) Gravitational potential energy

ge and g, denote the acceleration due to gravity on the surface of the earth and another planet whose
mass and radius are twice to that of the earth, then

g _ Ze
a)ng:?e b) gp = Ge c) Ip = 29e d)gp_ﬁ
Who among the following gave first the experimental value of G
a) Cavendish b) Copernicus c) Brook Teylor d) None of these

Assuming the earth to have a constant density, point out which of the following curves show the variation
of acceleration due to gravity from the centre of earth to the points far away from the surface of earth
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d) None of these

The masses of two planets are in the ratio 1:2. Their radii are in the ratio 1:2. The acceleration due to
gravity on the planets are in the ratio

a) 1:2 b) 2:1 c) 3:5 d) 5:3

According to Kelper’s law of planetary motion if T represent time period and r is orbital radius, then for
two planets these are related as

S BT 1 & R G )
T, T2 T, T T, ] T, 2
The maximum and minimum distances of a comet from the sun are 8 X 10?m and 1.6 x 1012m. If its
velocity when nearest to the sun is 60 m/s, what will be its velocity in m/s when it is farthest
a) 12 b) 60 c) 112 d)e6
A satellite is placed in a circular orbit around earth at such a height that it always remains stationary with
respect to earth surface. In such case, its height from the earth surface is
a) 32000 km b) 36000 km c) 6400 km d) 4800 km
Out of the following, the only correct 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 satellite increases with an increase in the radius of its orbit
Acceleration due to gravity is g on the surface of the earth. Then the value of the acceleration due to
gravity at a height of 32 km above earth’s surface is (Assume radius of earth to be 6400 km)
a) 099¢g b) 0.8 g c)1.01g d)09g
In the above problem, if the shell is replaced by a sphere of same mass and radius then the graph of
F(r) versus r will be

F ) F @) F (1) F o
o R 7 o R r 19} R - (@] R r

The orbital velocity of an artificial satellite in a circular orbit just above the earth’s surface is V. For a
satellite orbiting at an altitude of half of the earth’s radius, the orbital velocity is

25 b)ﬁv 9 Ev a5

A body is projected with velocity of 2 X 11.2 km/s from the form the surface of earth. The velocity of the
body when it escapes the gravitational pull of earth is

a) V3 x 11.2 km/s b) 11.2 km/s ¢) V2 x 11.2 km/s d) 0.5 x 11.2 km/s

The escape velocity of a body on the earth’s surface is v,. A body is thrown up with a speed V5 v,.
Assuming that the sun and planets do not influence the motion of the body, velocity of the body at infinite
distance is

a) Zero b) v, ) V2v, d) 2v,

The period of a satellite in a circular orbit of radius R is T, the period of another satellite in a circular orbit
of radius 4R is

a) 4T b) T/4 c) 8T d)T/8

Two point masses A and B having masses in the ratio 4:3 are separated by a distance of 1 m. When another
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point mass C of mass M is placed in between A and B, the force between A and C is § rd of the force
between B and C. Then the distance of C from 4 is

a)%m b)%m C)%m d);m

A rocket is sent vertically up with a velocity v less than the escape velocity from the earth. Taking M and r
as the mass and radius of earth, the maximum height h attained by the rocket is given by the following
expression

a) v2R?/ (2GR — Mv) b) v2R?/ (2GR + v*R)

c) v2R?/ (2GR — v®R) d) v2R?/ (2GRv + RM)

A particle of mass m is thrown upwards from the surface of the earth, with a velocity u. The mass and the
radius of the earth are, respectively, M and R. G is gravitational constant and g is acceleration due to

gravity on the surface of the earth. The minimum value of u so that the particle does not return back to
earth, is

R? R?

At the surface of a certain planet, acceleration due to gravity is one-quarter of that on earth. If a brass ball
is transported 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

Distance between the centres of two stars is 10 a. The masses of these stars are M and 16 M and their radii
a and 2a respectively. A body of mass m is fired straight from the surface of the larger star towards the
smaller star. The minimum initial speed for the body to reach the surface of smaller star is

a) 2 |EM p)3 [2GM 2 [26M a3 |1
3. a 2 a 3 a 2.0 a

At a given place where, acceleration due to gravity is g ms~2, a sphere of lead of density d kgm™2 is gently
released in a column of liquid of density p kgm™3. If d > p, the sphere will

a) Fall vertically with an acceleration of g ms™2 b) Fall vertically with no acceleration

c) Fall vertically with an acceleration g(?) d) Fall vertically with an acceleration p/d
The orbital speed of Jupiter is

a) Greater than the orbital speed of earth b) Less than the orbital speed of earth

c) Equal to the orbital speed of earth d) Zero

A body is at rest on the surface of the earth. Which of the following statement is correct?

a) No force is acting on the body

b) Only weight of the body acts on it

c) Net downward force is equal to the net upward force

d) None of the above statement is correct

A body is taken to a height of nR from the surface of the earth. The ratio of the acceleration due to gravity
on the surface to that at the altitude is

a) (n+ 1)? b) (n + 1)72 c)(n+1)? d(n+1)

If suppose moon is suddenly stopped and then released (given radius of moon is one-fourth the radius of
earth)and the acceleration of moon with respect to earth is 0.0027 ms~?2), then the acceleration of the
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moon just before striking the earth’s surface is (Take g = 10 ms™?)

a) 0.0027 ms—?2 b) 5.0 ms~?2 c) 6.4 ms™2 d) 10 ms™2

The effect of rotation of the earth on the value of acceleration due to gravity is

a) g is maximum at the equator and maximum at the poles

b) g is minimum at the equator and maximum at the poles

) g is maximum at the both poles

d) g is minimum at the both poles

The period of a planet around sun is 27 times that of earth. The ratio of radius of planet’s orbit to the
radius of earth’s orbit is

a) 4 b) 9 c) 64 d) 27
The value of gon the earth’s surface is 980 cms™2. Its value at a height of 64 km from the earth’s surface is
a) 960.40 cms™2 b) 984.90 cms 2 c) 982.45 cms™? d) 977.55 cms ™2

What should be the angular speed of earth in rad™?! so that a body 5kg weighs zero at the equator? (Take g
= 10 ms~2 and radius of earth = 6400 km)

a) 1/1600 b) 1/800 c) 1/400 d) 1/80

The acceleration due to gravity about the earth’s surface would be half of its value on the surface of the
earth at an altitude of (R = 4000 mile)

a) 1200 mile b) 2000 mile c) 1600 mile d) 4000 mile

An artificial satellite moving in circle orbit around the earth has a total (kinetic + potential) energy E. Its
potential energy and kinetic energy respectively are

a) 2E, and —2E| b) —2E, and —3E| c) 2Ey and —E, d) —2E, and —E|

Two identical trains P and Q move with equal speeds on parallel tracks along the equator. P moves from
east to west and Q from west to east

a) Data is sufficient to arrive at a conclusion

b) Both exert equal force on track

c) Train Q exerts force on track

d) Train P exerts greater force on track

A person will get more quantity of matter in kg-wt at

a) Poles b) at latitude of 60° c) Equator d) Satellite

A satellite with kinetic energy E, is revolving round the earth in a circular orbit. How much more kinetic
energy should be given to it so that it may just escape into outer space

1
a) Ek b)ZEk C) EEk d)3Ek
Force of gravity is least of
a) The equator b) The poles
c) A point in between equator and any pole d) None of these

The speed of earth’s rotation about its axis is w. Its speed is increased to x times to make the effective
acceleration due to gravity equal to zero at the equator, then x is around (g = 10ms~2,R = 6400 km)
a)1l b) 8.5 c) 17 d) 34

A body weighs 700 g 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

a) 200 g wt b) 400 g wt c) 50gwt d) 300 g wt
The escape velocity of a planet having mass 6 times and radius 2 times as that of earth is
V3V, b)3V, A VZV, d)2V,

The bodies situated on the surface of earth at its equator, becomes weightless, when the earth has KE
about it axis

a) mgR b) 2 mgR/5 c) MgR/5 d) 5MgR/2

The depth from the surface of the earth of radius R at which the acceleration due to gravity will be 75% of
the value on the surface of the earth is
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a) R/4 b) R/2 c) 3R/4 d)R/8
Two balls, each of radius R, equal mass and density are placed in contact, then the force of gravitation

between them is proportional to

a)Foc% b) F x R c) F x R* d)Foc%

If a planet consists of a satellite whose mass and radius were both half that of the earth, the acceleration
due to gravity at its surface would be (g on earth = 9.8 m/sec?)

a) 4.9m/sec? b) 8.9m/sec? c) 19.6m/sec? d) 29.4m/sec?

At what height from the ground will the value of 'g’ be the same as thatin 10 km deep mine below the
surface of earth

a) 20 km b) 10 km c) 15 km d)5km

The mass of a spaceship is 1000kg. It is to be launched from the earth’s surface out into free space. The
value of ‘g’ and 'R’ (radius of earth) are 10m/s? and 6400km respectively

a) 6.4 x 10! Joules b) 6.4 x 108 Joules c) 6.4 x 10° Joules d) 6.4 x 101° Joules
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

ve
a) v, b) 2v, c) 4v, d) >
The gravitational field due to a mass distribution is I = k/x3 in the x-direction (k is a constant). Taking
the gravitational potential to be zero at infinity, its value at a distance x/+/2 is
a) k/x b) k/2x c) k/x? d) k/2x?
A uniform ring of mass M and radius r is placed directly above a uniform sphere of mass 8M and of same
radius R. The centre of the ring is at a distance of d = v/3R from the centre of the sphere. The gravitational
attraction beween the sphere and the ring is

2 2 2GM? 2
2) GM b) 3GM g 4 V3GM
R? 2R? V2R? R?
A small satellite is revolving near earth’s surface. Its orbital velocity will be nearly
a) 8 km/sec b) 11.2 km/sec c) 4 km/sec d) 6 km/sec

A satellite in a circular orbit of radius R has a period of 4 h. Another satellite with orbital radius 3R around
the same planet will have a period (in hour)

a) 16 b) 4 c) 427 d) 4v8

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

acceleration due to gravity on the surface of earth
g g

() S I T (=
V(i) Vo(% I(i-1 V91
Imagine a light planet revolving around a very massive star in a circular orbit of radius r with a period of
revolution T. If the gravitational force of attraction between the planet and the star is proportional to
R~3/2,then T? is proportional to
a) R® b) R3/2 c) R3/2 d) R7/2
The period of moon’s rotation around the earth is nearly 29 days. If moon’s mass were 2 fold, its present
value and all other things remained unchanged, the period of moon’s rotation would be nearly

a) 29v2 days b) 29v2 days c) 29 X 2 days d) 29 days
Which is constant for a satellite in orbit
a) Velocity b) Angular momentum  c) Potential energy d) Acceleration

Two bodies of masses 100 kg and 1000 kg are separated by distance of 1 m. What is the intensity of
gravitational field at the mid point of the line joining them?

a) 6.6 X 1071*'Nm?kg~2 b) 2.4 x 1078Mkg~?! c) 2.4 x 1077Nkg™! d) 2.4 x 10"®Nkg™!
What will be the effect on the weight of a body placed on the surface of earth, if earth suddenly starts
rotating with half of its angular velocity of rotation?
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a) No effect
b) Weight will increase
c) Weight will decrease
d) Weight will become zero
458. One goes from the centre of the earth to a distance two third the radius of the earth, where will the
acceleration due to gravity be the greatest?
a) At the centre of the earth
b) At a height half the radius of the earth
c) At a height one-third the radius of the earth
d) At a height two-third the radius of the earth
459. The gravitational attraction between the two bodies increases when their masses are
a) Reduced and distance is reduced b) Increased and distance is reduced
c) Reduced and distance is increased d) Increased and distance is increased
460. A particle of mass m is placed inside a spherical shell, away from its centre. The mass of the shell is M
a) The particle will move towards the centre if m < M, and away from the centre if m > M
b) The particle will move towards the centre
c) The particle will oscillate about the centre of shell
d) The particle will remain stationary
461. Two planets of mean distance d; and d, from the sun and their frequencies are n; and n, respectively then
a) nidf = n,dj b)nid3 = nid} c) nydf = n,d3 d) nid, =n3d,
462. If satellite is revolving around a planet of mass M in an elliptical orbit of semi-major axis a, find the orbital
speed of the satellite when it is at a distance r from the focus
a)v2=GM[E—l] b)v2=GM[£2—l] C)v2=GM[£2—l2] d)v2=G[z—l]
r oa ré a r‘ a r oa
463. Two stars of mass m; and m, are parts of a binary system. The radii of their orbits are r; and r;,
respectively, measured from the C.M. of the system. The magnitude of gravitational force m; exerts on m,
is
mym,G myG myG (my + my)
2 (r +13)? o) (ry +13)? 9 (ry +13)? (ry +12)?
464. If the earth were to suddenly contract to% th of its present radius without any change

in its mass, the duration of the new day will be nearly
24 24

a)—h b) 24nh c) <h d) 24n?h
n n

465. A man can jump to a height of 1.5 m on a planet A. What is the height he may be able to jump on another
planet whose density and radius are, respectively, one-quarter and one-third that of planet A
a)1l5m b) 15m c) 18m d)28m

466. The value of escape velocity on a certain planet is 2 km s™1. Then, the value of orbital speed for a satellite
orbiting close to its surface is
a) 112 kms™? b) 1 kms™?! ¢) V2 Kms™! d) 2v/2 kms™!

467. The maximum vertical distance through which a full dressed astronaut can jump on the earth is 0.5 m.
Estimate the maximum vertical distance through which he can jump on the moon, which has a mean
density 2/3rd that of earth and radius one quarter that of the earth
a) 1.5m b) 3m c) 6m d)7.5m

468. Assuming that the earth is a sphere of radius R with uniform density, the distance from its centre at
which the acceleration due to gravity is equal to % (g is the acceleration due to gravity on the surface of

earth) is
Ry 2Rg Ry Ry
£ b) ZZE ZE d) £
469. Radius of earth is around 6000 km. The weight of body of height of 6000 km from earth surface becomes
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a) Half b) One-fourth ) One third d) No change
The mass of the moon is 1/81 of earth’s mass and its radius 1/4th that of the earth. If the escape velocity
from the earth’s surface is 11.2 kms ™1, its value for the moon will be

a) 0.15 kms™?! b) 5 kms™?! c) 2.5kms™?! d) 0.5 kms™?!
Geostationary satellite

a) Falls with g towards the earth b) Has period of 24 hrs

c) Has equatorial orbit d) Above all correct

If a new planet is discovered rotating around the sum 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

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) 4m?R3G1T 2 b) 8n2R3G 1T 2 c) 12m?R3G71T2 d) 16m2R3G1T 2

Choose the correct statement from the following. The radius of the orbit of a geostationary satellite
depends upon

a) Mass of the satellite, its time period and the gravitational constant

b) Mass of the satellite, mass of the earth and the gravitational constant

c) Mass of the earth, mass of the satellite, time period of the satellite and the gravitational constant

d) Mass of the earth, time period of the satellite and the gravitational constant

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)l:2 b)2:3 c)2:1 d4:1

Given radius of Earth 'R’ and length of a day 'T’ the height of a geostationary satellite is [G-Gravitational
Constant, M-Mass of Earth]

2 1/3 1/3 2\1/3 2\1/3
2) <4TL’ GM) b) (47TGM) _ R J (GMT ) R d) <GMT ) LR

T2 R2 4m? 47?2
According to Kepler, the period of revolution of a planet (T) and its mean distance from the sun () are
related by the equation
a) T3r3 = constant b) T?r~3= constant ¢) Tr3 = constant d) T?r = constant
Gas escapes from the surface of a planet because it acquires an escape velocity. The escape velocity will
depend on which of the following factors :
I. Mass of the planet
I1. Mass of the particle escaping
I1I. Temperature of the planet
IV. Radius of the planet
Select the correct answer from the codes given below :

a) land Il b) Il and IV c) land IV d) [, Il and IV

The escape velocity of a projectile from the earth is approximately

a) 11.2m/sec b) 112 km/sec c) 11.2 km/sec d) 11200 km/sec

Escape velocity on the earth

a) Is less than that on the moon b) Depends upon the mass of the body

c) Depends upon the direction of projection d) Depends upon the height from which it is
projected

The weight of an astronaut, in an artificial satellite revolving around the earth, is

a) Zero b) Equal to that on the earth

c) More than that on the earth d) Less than that on the earth

The acceleration due to gravity becomes (%)

(g = acceleration due to gravity on the surface of the earth) at a height equal to
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R R
4R b) — 2R d) =
) )3 I )5

The orbit of geostationary satellite is circular, the time period of satellite depends on

(i) mass of the satellite

(i) mass of the earth

(iii) radius of the orbit

(iv) height of the satellite from the surface of earth

Which of the following correct?

a) (i) only b) (i) and (ii) ) (i), (ii) and (iii) d) (ii), (iii) and (iv)

If suddenly the gravitational force of attraction between earth and a satellite revolving around it becomes
zero, then the satellite will

a) Continue to move in its orbit with same velocity

b) Move tangentially to the original orbit with the same velocity

c) Become stationary in its orbit

d) Move towards the earth

The value of 'g’ at a particular point is 9.8 m/s2. Suppose the earth suddenly shrinks uniformly to half its
present size without losing any mass. The value of 'g' at the same point (assuming that the distance of the
point from the centre of earth does not shrink) will now be

a) 4.9 m/sec? b) 3.1 m/sec? c) 9.8 m/sec? d) 19.6 m/sec?

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 b) Will go on decreasing continuously
c) Will remain same d) Will first increase and then decrease
The acceleration due to gravity near the surface of a planet of radius R and density d is proportional to
d d
a) — b) dR? c) dR d)—
) = ) ) )%

320 km above the surface of earth, the value of acceleration due to gravity is nearly 90% of its value on the
surface of the earth. Its value will be 95% of the value on the earth’s surface

a) Nearly 160 km below the earth’s surface

b) Nearly 80 km below the earth’s surface

c) Nearly 640 km below the earth’s surface

d) Nearly 320 km below the earth’s surface

In some region, the gravitational field is zero. The gravitational potential in this region

a) Must be variable b) Must be constant c) Cannot be zero d) Must be zero

A body of weight 500 N on the surface of the earth. How much would it weigh half-way below the surface
of the earth?

a) 125N b) 250 N c) 500N d) 1000 N
LANDSAT series of satellites move in near polar orbits at an altitude of

a) 3600 km b) 3000 km c) 918 km d) 512 km

For the moon to cease to remain the earth’s satellite, its orbital velocity has to increase by a factor of
a) 2 b) vZ ) 1/V2 ) V3

The force of gravitation is

a) Repulsive b) Electrostatic c) Conservative d) Non-conservative

Two astronauts have deserted their space ships in a region of space far from the gravitational attraction of
any other body. Each has a mass of 100 kg and they are 100 m apart. They are initially at rest relative to
one another. How long will it be before the gravitational attraction brings them 1 cm closer together?

a) 2.52 days b) 1.41 days c) 0.70 days d) 0.41 days
Distance of geostationary satellite from the surface of earth radius(R, = 6400 km) in terms of R, is
a) 13.76 R, b) 10.76 R, c) 6.56 R, d) 2.56 R,
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The gravitational force between a point like mass M and an infinitely long, thing rod of linear mass density

perpendicular to distance L from M is
MGA 1 MGA 2MGA ini
a) b) = J d) Infinite
L 2 L 12
If the radius of the earth were to shrink by 1% its mass remaining same, the acceleration due to gravity on

the earth’s surface would

a) Decrease by 2% b) Remain unchanged ¢) Increase by 2% d) Become zero

For a body lying on the equator to appear weightless, what should be the angular speed of the earth?(Take
g = 10ms~?; radius of earth = 6400 km)

a) 0.125 rads™! b) 1.25 rads™? c) 1.25 x 10~ 3rads ! d) 1.25 x 10~%rads~?!
Two metallic spheres each of mass Mare suspended by two strings each of length L. The distance between
the upper ends of strings is L. The angle which the strings will make with the vertical due to mutual

attraction of the spheres is

_.[GM _1[GM _[GM _1[2GM
a) tan [g_L] b) tan [257 c) tan E] d) tan [g Iz ]
Hubble’s law states that the velocity with which milky ways 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) Product of the mass of the milky way and its distance from the earth

If the moon is to escape from the gravitational field of the earth forever, it will require a velocity

a) 11.2 kms™! b) Less than 11.2 kms™!

c) Slightly more than 111.2 kms™?! d) 22.4 kms™!

The time period of an earth satellite in circular orbit is independent of

a) The mass of the satellite

b) Radius of its orbit

c) Both the mass and radius of the orbit

d) Neither the mass of the satellite nor the radius of its orbit

The orbital speed of an artificial satellite very close to the surface of the earth is V,. Then the orbital speed
of another artificial satellite at a height equal to three times the radius of the earth is

a)1V, b) 2V, c) 0.5V, d) 4V,

A particle is fired vertically upwards from the surface of earth and reaches a height 6400 km. The initial
velocity of the particle is (R = 6400 km,g = 10ms™?)

a)11.2ms™! b) 8 kms™?! ¢) 3.2kms™?! d) None of these

The masses and radii of the earth and moon are M;, R; and M, R, respectively. Their centres are distance
d apart. The minimum velocity with which a particle of mass m shoule be projected from a point midway
between their centres so that it escapes to infinity is

G 2G G Gm(M; + M3)
a) 2 ’E(Mi + M,) b) 2 /7(M1+Mz) <) 2 /Tm(Ml +My) )2 ﬁ

Where can a geostationary satellite be installed

a) Over any city on the equator b) Over the north or south pole
c) Atheight R above earth d) At the surface of earth
At some point the gravitational potential and also the gravitational field due to earth is zero. The speed is
a) On earth’s surface b) Below earth’s surface
5 At a height R, from earth’s surface (R, = radius of d) At infinity
the earth)
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