
PHYSICS

BOOKS - CP SINGH PHYSICS

(HINGLISH)

GRAVITATION

Example

1. A mass  is broken into two parts of masses 

 and . How are  and  related so

M

m1 m2 m1 m2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_ZlZ4x87s3Frq


that force of gravitational attraction between

the two parts is maximum?

Watch Video Solution

2. Three uniform spheres each having a mass M

and radius a are kept in such a way that each

touches the other two. Find the magnitude of

the gravitational force on any of the spheres

due to the other two.

Watch Video Solution

https://dl.doubtnut.com/l/_ZlZ4x87s3Frq
https://dl.doubtnut.com/l/_CXyLWX0zUn3K
https://dl.doubtnut.com/l/_kpMzK62iQGO6


3. Consider the situation as shown in the

following diagrams. Find net gravitational force

on the particle of mass . m

https://dl.doubtnut.com/l/_kpMzK62iQGO6


 

https://dl.doubtnut.com/l/_kpMzK62iQGO6


 

https://dl.doubtnut.com/l/_kpMzK62iQGO6


Watch Video Solution

4. For particles of equal masses M that move

along a circle of radius R under the action of

their mutual gravitational attraction. Find the

speed of each particle.

Watch Video Solution

5. From a solid sphere of mass  and radius ,

a solid sphere of radius  is removed as

shown. Find gravitational force on mass  as

M R

R/2

m

https://dl.doubtnut.com/l/_kpMzK62iQGO6
https://dl.doubtnut.com/l/_fWDV1RPlpPtG
https://dl.doubtnut.com/l/_4sNm1Tj7lfOe


shown 

Watch Video Solution

6. (a) A uniform rod of mass  and length  is

placed at distance  from a point mass  as

shown. Find force on  

M L

L m

m

https://dl.doubtnut.com/l/_4sNm1Tj7lfOe
https://dl.doubtnut.com/l/_AHfjPPPsdsOH


  

(b) A semiconductor wire has a length  and

mass . A particle of mass  is placed at the

centre of the circle. �nd the gravitational

attraction on the particle due to the wire.

Watch Video Solution

L

M m

7. (a) Find the acceleration due to gravity in a

mine of depth  if the value at the surface

is . The radius of the earth is 

640km

9.800m/s2

https://dl.doubtnut.com/l/_AHfjPPPsdsOH
https://dl.doubtnut.com/l/_r9ohKuKCkGR5


 

(b) Find the height over the earth's surface at

which the weight of a body becomes half of its

value at the surface.

Watch Video Solution

6400km

8. (a) At what rate should the earth so that the

apparent  at the equator becomes zero? What

will be the length of the day in this situation? 

(b) A body stretches a spring by a particular

length at the earth's surface at equator. At

what height above the south pole will it stertch

g

https://dl.doubtnut.com/l/_r9ohKuKCkGR5
https://dl.doubtnut.com/l/_4xMuc8WUFkmb


the same spring by the same length? Assume

the earth to be spherical.

Watch Video Solution

9. A simple pendulum has a time period  at

north pole. Find time period at equator. Accunt

for earth's rotation only.

Watch Video Solution

T0

https://dl.doubtnut.com/l/_4xMuc8WUFkmb
https://dl.doubtnut.com/l/_dyzKnMAm48B2


10. Two particles of masses  and  are

placed at separtion . At what distance from 

, gravitational �eld is zero.

Watch Video Solution

9M 16M

d

9M

11. The distance between earth and moon is

about . At what point or points

will the gravitational �eld strength of earth-

moon system be zero? Given mass of earth is

 times the moon's mass.

Watch Video Solution

3.8 × 105km

81

https://dl.doubtnut.com/l/_hPxhvKtlN7Qp
https://dl.doubtnut.com/l/_apshg8aTHfH1


Watch Video Solution

12. Two concentric shells of mass  and 

are situated as shown. Find the force on a

particle of mass  when the particles is

located at .

The distance  is measured from the centre of

the shell. 

m1 m2

m

(a)r = r1, (b)r = r2, (c)r = r3

r

https://dl.doubtnut.com/l/_apshg8aTHfH1
https://dl.doubtnut.com/l/_DmTeexpcpfUi


Watch Video Solution

13. a solid sphere of mass m and radius r is

placed inside a hollow thin spherical shell of

mass M and radius R as shown in �gure. A

particle of mass m is placed on the line joining

the two centers as a distance x from the point

of contact of the sphere and the shell. Find the

magnitude of the resultant gravitational force

on this particle due to the sphere and the shell

if 

a). r < x < 2r, b). 2r < x < 2R and c). x > 2R

https://dl.doubtnut.com/l/_DmTeexpcpfUi
https://dl.doubtnut.com/l/_YJrq2sLUN6rY


. 

Watch Video Solution

14. A uniform metal sphere of radius a and

mass M is surrounded by a thin uniform

spherical shell of equal mass and radius 4a. The

centre of the shell falls on the surface of the

inner sphere. Find the gravitational �eld at the

points  shown in the �gure  

W t h Vid S l ti

P1 and P2

https://dl.doubtnut.com/l/_YJrq2sLUN6rY
https://dl.doubtnut.com/l/_SKlCXKxnr3Gv


Watch Video Solution

15. A uniform ring of mas m and radius a is

placed directly above a uniform sphere of mass

M and of equal radius. The centre of the ring is

at a distance  a from the centre of the

sphere. Find the gravitational force exerted by

the sphere on the ring.

Watch Video Solution

√3

https://dl.doubtnut.com/l/_SKlCXKxnr3Gv
https://dl.doubtnut.com/l/_gQS2VR9eoVZ1


16. A point mass  is a distance  from the

centre of mass  and radius  on its axis. Find

the gravitational force between the two. What

will this force be if  and ?

For what value of  is the force maximum?

Watch Video Solution

m x

M R

x > > R x < < R

x

17. (a) A tunnel is dug along a diameter of the

earth. Find the force on the a particle of mass

 placed in the tunnel at a distance  from the

centre. 

m x

https://dl.doubtnut.com/l/_0dHmcMLiBN9f
https://dl.doubtnut.com/l/_px2MJqRWwFOu


(b) A tunnel is dug along a chord of the earth

at a perpendicular distance  from the

earth's centre. the wall of the tunnel may be

assumed to be frictionless. Find the force

exerted by the wall on a particle of mass 

when it is at a distance  from the centre of

the tunnel.

Watch Video Solution

R/2

m

x

18. A �xed sphere of radius  and uniform

density  has a spherical cavity of radius 

such that the surface of the cavity passes

R

ρ R/2

https://dl.doubtnut.com/l/_px2MJqRWwFOu
https://dl.doubtnut.com/l/_3Yrkwp4qYd1L


through the centre of the sphere. A particle of

mass  is located at the centre  of the

velocity. Calculated 

(a) The gravitational �eld at . 

(b) The velocity with which the particle strikes

the centre  of the sphere. (Neglect earth's

gravity)

Watch Video Solution

m (A)

A

O

19. The density inside a solid sphere of radius 

is given by , where  is the

density at the surface and  denotes the

a

ρ = ρ0(1 − )
r

a
ρ0

r

https://dl.doubtnut.com/l/_3Yrkwp4qYd1L
https://dl.doubtnut.com/l/_ZNvxOl2JCVZs


distance from the centre. Find the gravitational

�eld due to this sphere at a distance  from

its centre.

Watch Video Solution

2a

20. (a) If gravitational �eld is given by

. If gravitational potential

is zero at , �nd potential at   

(b) If gravitational potential is , �nd

gravitational �eld at .

Watch Video Solution

→
E = − 2xî − 3y2 ĵ

(0, 0) (1, 2)

V = x2Y

(1, 2)

https://dl.doubtnut.com/l/_ZNvxOl2JCVZs
https://dl.doubtnut.com/l/_IctfqhpnYLJ2


21. In a certain region of space gravitational

�eld is given by . Taking the

reference point to be at , with

gravitational potential , �nd the

gravitational potential at distance .

Watch Video Solution

I = − (k/r)

r = r0

V = V0

r

22. The gravitational �eld in a region is given by

. a.�nd the

magnitude of the gravitational force acting on

→
E = (5Nkg− 1)

→
i + (12nk− 1)

→
j .

https://dl.doubtnut.com/l/_IctfqhpnYLJ2
https://dl.doubtnut.com/l/_3rAIWX3QkPuN
https://dl.doubtnut.com/l/_UKJoOGkCkM9V


a particle of mass 2 kg placed at the origin. B.

Find the potential at the points (12m,0) and

(0,5m) if the potential at the origin is taken to

be zero. C. Find the change in gravitational

potential energy if a particle of mass 2 kg is

taken from the origin to the point (12m,5m). d.

Find the change in potential energy if the

particle is taken from .

Watch Video Solution

(12m, 0) → (0, 5, m)

23. The gravitational potential in a region is

given by . A. Show thatV = 20Nkg− 1(x + y)

https://dl.doubtnut.com/l/_UKJoOGkCkM9V
https://dl.doubtnut.com/l/_p6R5ocyIa8e3


the equation is dimensionally correct B. Find

the gravitational �eld at the point  Leave

your answer in terms of the unit vector

. C. Calculate the magnitude of the

gravitational force on a particle of mass 500 g

placed at the origin.

Watch Video Solution

(x, y)

→
i ,

→
j ,

→
k

24. The gravitational �eld in a region is given by

 show that no work isE = (2
→
i +

→
j )Nkg− 1

https://dl.doubtnut.com/l/_p6R5ocyIa8e3
https://dl.doubtnut.com/l/_ZygZf1HGkiqH


done by the gravitational �eld when particle is

move on the line .

Watch Video Solution

3y + 2x = 5

25. The gravitational �eld in a region is given by

. Find the work

done by an external agent to slowly shift a

particle of mass 2 kg from the point (0,0) to a

point (5m,4m)`

Watch Video Solution

→
E = (10Nkg− 1)(

→
i +

→
j )

https://dl.doubtnut.com/l/_ZygZf1HGkiqH
https://dl.doubtnut.com/l/_GZyen7EpfTex
https://dl.doubtnut.com/l/_itsAugx0KAZI


26. (a) Three particles of mass  each are

placed at the three corners of an equilateral

triangle of side . Find the work which should

be done on this system to increases the sides

of the triangle to , 

m

a

2a

https://dl.doubtnut.com/l/_itsAugx0KAZI


(b)  

Find work done in sending  to in�nity.

Watch Video Solution

m

https://dl.doubtnut.com/l/_itsAugx0KAZI


27. A particle is �red vertically upward with a

speed . Find  

(a) Speed at distance  from centre of earth.  

(b) Calculated maximum height attained by

particle.

Watch Video Solution

v0

2Re

28. Two masses  and  at an in�nite

distance from each other are initially at rest,

start interacting gravitationally. Find their

m1 m2

https://dl.doubtnut.com/l/_pa0LdzsqR6fG
https://dl.doubtnut.com/l/_WCrcjndeQwdZ


velocity of approach when they are at a

distance  apart.

Watch Video Solution

r

29. Two points mass  and  are kept at a

distance . Find the speed of particles and their

relative velocity of approach when separation

becomes .

Watch Video Solution

m 2m

a

a/2

https://dl.doubtnut.com/l/_WCrcjndeQwdZ
https://dl.doubtnut.com/l/_afna3FWvzA1m


30. A body is projected vartically upwards from

the bottom of a crater of moon of depth 

where R is the radius of moon with a velocity

equal to the escape velocity on the surface of

moon. Calculate maximum height attained by

the body formt eh surface of the moon.

Watch Video Solution

R

100

31. A body is projected vertically upward from

the surface of earth with a velocity su�cient to

https://dl.doubtnut.com/l/_fGtjm2p9pBAM
https://dl.doubtnut.com/l/_61C4druTrJr4


carry it to initially. Calculate the time taken by it

to reach height .

Watch Video Solution

h

32. Three particles, each of the mass  are

situated at the vertices of an equilateral

triangle of side . The only forces acting on the

particles are their mutual gravitational forces.

It is desired that each particle moves in a circle

while maintaining the original mutual

separation . Find the initial velocity that

should be given to each particle and also the

m

a

a

https://dl.doubtnut.com/l/_61C4druTrJr4
https://dl.doubtnut.com/l/_9No5879CYE02


time period of the circular motion.

Watch Video Solution

(F = )
Gm1m2

r2

33. Distance between the centres of two stars is

 The masses of these stars are M and 16M

and their radii a and 2a, respectively. A body of

mass m is �red straight form the surface of the

larger star towards the smaller star. What

should be its minimum inital speed to reach

10α.

https://dl.doubtnut.com/l/_9No5879CYE02
https://dl.doubtnut.com/l/_vC7dLWUH334P


the surface of the smaller star? Obtain the

expression in terms of G,M and a.

Watch Video Solution

34. What will be acceleration due to gravity on

the surface of the moon if its radius were

 the radius of earth and its mass 

 the mass of earth? What will be the

escape velocity on the surface of moon if it is

 on the surface of the earth? (given

that )

(1/4)th

(1/80)th

11.2km/s

g = 9.8m/s2

https://dl.doubtnut.com/l/_vC7dLWUH334P
https://dl.doubtnut.com/l/_xi83QbSNgSKe


Watch Video Solution

35. The masses and radii of the Earth and the

Moon are  respectively.

Their centres are at a distance d apart. The

minimum speed with which a particel of mass

m should be projected from a point midway

between the two centres so as to escape to

in�nity is ........

Watch Video Solution

M1, R1 and M2, R2

https://dl.doubtnut.com/l/_xi83QbSNgSKe
https://dl.doubtnut.com/l/_y9hzFBQF3Ayb


36. A rocket is �red with a speed 

near the earth's surface and directed upwards. 

(a) Show that it will escape from the earth. 

(b) Show that in interstellar space its speed is

.

Watch Video Solution

v = 2√gR

v = √2gR

37. A planet of mass  revolves in elliptical

orbit around the sun of mass  so that its

maximum and minimum distance from the sun

equal to  and  respectively. Find the

m

M

ra rp

https://dl.doubtnut.com/l/_v6E5nXMLQmVt
https://dl.doubtnut.com/l/_fvnxtbQumTJx


angular momentum of this planet relative to

the sun.

Watch Video Solution

38. 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 proportational to ,

then 

(a)  is proportional to   

(b)  is proportional to   

R− 5 / 2

T 2 R2

T 2 R7 / 2

https://dl.doubtnut.com/l/_fvnxtbQumTJx
https://dl.doubtnut.com/l/_PTgZsr7qg1Bg


(c)  is proportional to   

(d)  is proportional to .

Watch Video Solution

T 2 R3 / 3

T 2 R3.75

39. As satellite of mass 1000 kg is supposed to

orbit the earth at a height of 2000 km above

the earth\'s surface. Find a). its speed in the

orbit b). its kinetic energy. c). The potential

energy of the earth satelilte system and d). its

time period. Mass of the earth .

Watch Video Solution

= 6 × 1024kg

https://dl.doubtnut.com/l/_PTgZsr7qg1Bg
https://dl.doubtnut.com/l/_pZiACC7TXtWi


40. A spaceship is launched into a circular orbit

close to the earth's surface . What additional

velocity has now to be imparted to the

spaceship in the orbit to overcome the

gravitational pull. Radius of earth , 

.

Watch Video Solution

= 6400km

g = 9.8m/s2

41. An arti�cial satellite is moving in a circular

orbit around the earth with a speed equal to

https://dl.doubtnut.com/l/_pZiACC7TXtWi
https://dl.doubtnut.com/l/_7D8TeG0xvwva
https://dl.doubtnut.com/l/_pq9owPaQbzsy


half the magnitude of escape velocity from the

earth. 

(i) Determine the height of the satellite above

the earth's surface. 

(ii) If the satellite is stopped suddenly in its

orbit and allowed to fall freely onto the earth,

�nd the speed with which it hits the surface of

the earth.

Watch Video Solution

42. Two satellites  and  resolve round a

planet in coplaner circular orbit in the same

S1 S2

https://dl.doubtnut.com/l/_pq9owPaQbzsy
https://dl.doubtnut.com/l/_Eomg4U7937aP


sense. Their period of revolution are  hour and

 hour respectively. The radius of the orbit of

 is . When  is closest to , �nd  

(a) The speed of  relative to ,  

(b) The angular speed of  actually observed

by an astronaut is 

Watch Video Solution

1

8

S1 104km S2 S1

S2 S1

S2

S1

43. A cord of length  is used to connected a

 astronaut to spaceship whose mass is

much larger than that of the astronuat.

Estimate the value of the tension in the cord.

64m

100kg

https://dl.doubtnut.com/l/_Eomg4U7937aP
https://dl.doubtnut.com/l/_c8djF6ezce2h


Assume that the spaceship is orbiting near

earth surface. Assume that the spaceship and

the astronaut fall on a straight line from the

earth centre. the radius of the earth is .

Watch Video Solution

6400km

44. In a double star, two stars one of mass 

and another of mass , with a separation d,

rotate about their common centre of mass.

Find 

(a) an expression for their time period of

revolution. 

m1

m2

https://dl.doubtnut.com/l/_c8djF6ezce2h
https://dl.doubtnut.com/l/_tvEFkOvWj9dI


Exercise

(b) the ratio of their kinetic energies. 

(c) the ratio of their angular momenta about

the centre of mass. 

(d) the total angular momentum of the system. 

(e) the kinetic energy of the system.

Watch Video Solution

1. Two identical copper spheres of radius  are

in contact with each other. If the gravitational

R

https://dl.doubtnut.com/l/_tvEFkOvWj9dI
https://dl.doubtnut.com/l/_ZyhiND4vnOka


attraction between them is , �nd the relation

between  and .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

F

F R

R2

R− 2

R4

R− 4

https://dl.doubtnut.com/l/_ZyhiND4vnOka


2. Two sphere of masses  and  are situated

in air and the gravitational force between them

is . The space around the masses in now �lled

with a liquid of speci�c gravity . The

gravitational force will now be

A. 

B. 

C. 

D. 

Answer: A

m M

F

3

F

F /3

F /9

3F

https://dl.doubtnut.com/l/_6AC2IwvdMV1H


Watch Video Solution

3. Two particles of equal mass  go around a

circle of radius  under the action of their

mutual gravitaitonal attraction. The speed of

each particle with respect to their centre of a

mass is -

A. 

B. 

C. 

D. 

'm'

R

v = √
1

2R

1

Gm

v = √
Gm

2R

v = √
1

2

Gm

R

v = √
4Gm

R

https://dl.doubtnut.com/l/_6AC2IwvdMV1H
https://dl.doubtnut.com/l/_tys0oZdtEpar


Answer: C

Watch Video Solution

4. Two point masses A and B having masses in

the ratio  are separated by a distance of 1m.

When another point mass C of mass M is

placed in between A and B, the force between A

and C is  of the force between B and C.

Then the distance C from A is

A. 

4: 3

( )
rd1

3

m
2

3

https://dl.doubtnut.com/l/_tys0oZdtEpar
https://dl.doubtnut.com/l/_svllmujZ6qDc


B. 

C. 

D. 

Answer: A

Watch Video Solution

m
1

3

m
1

4

m
2

7

5. If  is the radius of the earth and  the

acceleration due to gravity on the earth's

surface, the mean density of the earth is

R g

https://dl.doubtnut.com/l/_svllmujZ6qDc
https://dl.doubtnut.com/l/_fi7ZdPYuO5Jm


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4πG/3gR

3πR/4gG

3g/4πRG

πRG/12G

6. Mass remaining constant, the radius of the

earth shrinks by 1%. The acceleration due to

gravity on the earth's surface would

https://dl.doubtnut.com/l/_fi7ZdPYuO5Jm
https://dl.doubtnut.com/l/_VWWZRJLlIv8o


A. decreases by 

B. remain unchanged

C. increases by 

D. increases by 

Answer: C

Watch Video Solution

2 %

2 %

1 %

7. Two planets have the same average density

but their radii are  and . If accelerationR1 R2

https://dl.doubtnut.com/l/_VWWZRJLlIv8o
https://dl.doubtnut.com/l/_mHQRZwvCvCCd


due to gravity on these planets be  and 

respectively, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g1 g2

=
g1

g2

R1

R2

=
g1

g2

R2

R1

=
g1

g2

R2
1

R2
2

=
g1

g2

R3
1

R3
2

https://dl.doubtnut.com/l/_mHQRZwvCvCCd


8. The density of a newly discovered planet is

twice that of earth. The acceleration due to

gravity at the surface of the planet is equal to

that at the surface of the earth. If the radius of

the earth is , the radius of the planet would

be

A. 

B. 

C. 

D. 

R

2R

4R

R/4

R/2

https://dl.doubtnut.com/l/_8BS6dWzYSVkW


Answer: D

Watch Video Solution

9. Acceleration due to gravity on moon is 

of the acceleration due to gravity on earth. If

the ratio of densities of earth  and moon 

 is  then radius of moon 

 in terms of  will be

A. 

B. 

1/6

(ρe)

(ρm) ( ) =
ρe

ρm

5

3

(Rm) Re

Re

5

18

Re

1

6

https://dl.doubtnut.com/l/_8BS6dWzYSVkW
https://dl.doubtnut.com/l/_SB43uNTzmUsB


C. 

D. 

Answer: A

Watch Video Solution

Re

3

18

Re

1

2√3

10. Consider a planet in some solar system

which has a mass double the mass of the earth

and density equal to the average density of the

earth. An object weighing W on the earth will

weigh

https://dl.doubtnut.com/l/_SB43uNTzmUsB
https://dl.doubtnut.com/l/_D3MpKmKcyEZw


A. 

B. 

C. 

D.  at the planet

Answer: D

Watch Video Solution

W

2W

W /2

21 / 3W

11. Which graph correctley presents the

variation of acceleration due to gravity with the

distance form the centre of the earth?

https://dl.doubtnut.com/l/_D3MpKmKcyEZw
https://dl.doubtnut.com/l/_tquB4DzCQy6Q


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_tquB4DzCQy6Q


12. Let the acceleration due to gravity be  at a

height  above the earth's surface  at a

depth  below the earth's surface. If 

 and  then

A. 

B. 

C. 

D. it is not possible for  to be equal to 

Answer: C

Watch Video Solution

g1

h g2

d

g1 = g2, h < < R d < < R

h = d

h = 2d

2h = d

g1 g2

https://dl.doubtnut.com/l/_OSmHRANrBmGJ


13. The weight of an object in the coal mine, sea

level and at the top of the mountain are

 and  respectively, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

W1, W2 W3

W2 > W1 > W3

W1 = W2 = W3

W1 < W2 < W3

W1 > W2 > W3

https://dl.doubtnut.com/l/_OSmHRANrBmGJ
https://dl.doubtnut.com/l/_9CxYTspjgeJb


14. Suppose the earth increases its speed of

rotation . At what new time period will the

weight of a body on the equator becomes

zero? Take  and radius of the earth 

.

A. 

B. 

C. 

D. 

g = 10
m

s2

R = 6400km

1/80rad/s

1/400rad/s

1/800rad/s

1/1600rad/s

https://dl.doubtnut.com/l/_9CxYTspjgeJb
https://dl.doubtnut.com/l/_P3EnPbbXanrf


Answer: C

Watch Video Solution

15. Suppose the acceleration due to gravity at

earth's surface is  and at the surface of

Mars it is . A passenger goes from the

to the mars in a spaceship with a constant

velocity. Neglect all other object in sky. Which

part of �gure best represent the weight (net

gravitational force) of the passenger as a

10ms− 2

4.0ms− 2

https://dl.doubtnut.com/l/_P3EnPbbXanrf
https://dl.doubtnut.com/l/_wtMSbw7bz58Y


function of time? 

A. 

B. 

C. 

D. 

Answer: C

A

B

C

D

https://dl.doubtnut.com/l/_wtMSbw7bz58Y


Watch Video Solution

16. 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 �eld is zero is:

A. zero

B. 

C. 

D. 

−
4Gm

r

−
6Gm

r

−
9Gm

r

https://dl.doubtnut.com/l/_wtMSbw7bz58Y
https://dl.doubtnut.com/l/_50MgUIEiVzCN


Answer: D

Watch Video Solution

17. Four particles each of mass m are placed at

the vertices of a square of side l. the potential

at the centre of square is

A. 

B. 

C. zero

D. 

−√32
GM

L

−√64
GM

L2

√32
GM

L

https://dl.doubtnut.com/l/_50MgUIEiVzCN
https://dl.doubtnut.com/l/_VM4A178NcYjK


Answer: A

Watch Video Solution

18. In�nite number of masses, each of , are

placed along the x-axis at

..

The gravitational of the resultant gravitational

potential in term of gravitaitonal constant  at

the origin  is

A. 

1kg

x = ± 1m, ± 2m, ± 4m, ± 8m, ± 16m

G

(x = 0)

−G/2

https://dl.doubtnut.com/l/_VM4A178NcYjK
https://dl.doubtnut.com/l/_QGEhKcUgPX6G


B. 

C. 

D. 

Answer: D

Watch Video Solution

G

−2G

−4G

19. A particle of mass M is placed at the centre

of a uniform spherical shell of equal mass and

radius a. Find the gravitational potential at a

point P at a distance  from the centre.
a

2

https://dl.doubtnut.com/l/_QGEhKcUgPX6G
https://dl.doubtnut.com/l/_MZwpm4reKKpx


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4GM

a

GM

a

−
2GM

a

−
3GM

a

20. The magnitude of the gravitational �eld at

distance  and  from the centre of a uniformr1 r2

https://dl.doubtnut.com/l/_MZwpm4reKKpx
https://dl.doubtnut.com/l/_g3FpXfWLetlz


sphere of radius  and mass  are  and 

respectively. Then:

A.  if  and 

B.  if  and 

C.  if  and 

D.  if  and 

Answer: A

Watch Video Solution

R M F1 F2

=
F1

F2

r1

r2
r1 < R r2 < R

=
F1

F2

r2
1

r2
2

r1 > R r2 > R

=
F1

F2

r1

r2
r1 > R r2 > R

=
F1

F2

r2
2

r2
1

r1 < R r2 < R

https://dl.doubtnut.com/l/_g3FpXfWLetlz


21. A spherically symmetric gravitational system

of particles has a mass density

 where  is a

constant. A test mass can undergo circular

motion under the in�uence of the gravitational

�eld of particles. Its speed v as a function of

distahce  form the centre of

the system is represented by

A. 

ρ = {
ρ0 f or r < R

0 f or r > R
ρ0

r(0 < r < OO)

https://dl.doubtnut.com/l/_rIZ9ECrU65m4


B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_rIZ9ECrU65m4


22. A planet is moving in an elliptic orbit. If

 and  stand, respectively, for its kinetic

energy, gravitational potential energy, total

energy and angular momentum about the

centre of force, then

A.  is conserved

B.  is always positive

C.  is always negative

D. magnitude of  is conserved but its

direction changes continuously

T , V , E L

T

V

E

L

https://dl.doubtnut.com/l/_IbfTarg8k1Hv


Answer: C

Watch Video Solution

23. A satellite revolves around the earth in an

elliptical orbit. Its speed is

A. same at all points on the orbit.

B. greatest when it farthest from the earth

C. greatest when it is closest to the earth

D. greatest neither when it is closest nor

when it is farthest from the earth, but at

https://dl.doubtnut.com/l/_IbfTarg8k1Hv
https://dl.doubtnut.com/l/_iGPZU8yCmsWI


some other point.

Answer: C

Watch Video Solution

24. For a planet moving and the sun in an

elliptical orbit, which of the following

quantities remain constant? 

(i) The total energy of the 'sun plus planet'

system 

(ii) The angular momentum of the planet about

the sun 

https://dl.doubtnut.com/l/_iGPZU8yCmsWI
https://dl.doubtnut.com/l/_umYG5BIZ1qaZ


(iii) The force of attraction between the two 

(iv) The linear momentum of the planet

A. (i),(ii)

B. (ii),(iii)

C. (i),(iii)

D. (ii),(iv)

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_umYG5BIZ1qaZ


25. Which of the following quantities remain

constant in a planetary motion (consider

elliptical orbits)as seen from the sun?

A. Speed

B. Angular speed

C. Kinetic energy

D. Angular momentum

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_3rCEc1s2GPai


26. Figure shows the motion of a planet around

the Sun  in an elliptical orbit with the Sun at

the focus. The shaded areas  and  are also

shown in the �gure which can be assumed to

be equal. If  and  represent the time taken

for the planet to move from  to  and  to ,

respectively then 

S

A B

t1 t2

a b c d

https://dl.doubtnut.com/l/_ohRRltx31yWR


A. 

B. 

C. 

D. Insu�cient information to deduce the

relation between  and .

Answer: B

Watch Video Solution

t1 < t2

t1 = t2

t1 > t2

t1 t2

27. The earth  moves in an elliptical orbit with

the sun  at one of the foci as shown in �gure.

E

S

https://dl.doubtnut.com/l/_ohRRltx31yWR
https://dl.doubtnut.com/l/_mZWmvezhfGgj


Its speed of motion will be maximum at the

point 

A. 

B. 

C. 

D. 

Answer: B

C

A

B

D

https://dl.doubtnut.com/l/_mZWmvezhfGgj


Watch Video Solution

28. The largest and the shortest distance of the

earth from the sun are  and , its distance

from the sun when it is at the perpendicular to

the major axis of the orbit drawn from the sun

A. 

B. 

C. 

D. 

r1 r2

r1 + r2

4

r1r2

r1 + r2

2r1r2

r1 + r2

r1r2

3

https://dl.doubtnut.com/l/_mZWmvezhfGgj
https://dl.doubtnut.com/l/_Gmqfbq4Lpp1o


Answer: C

Watch Video Solution

29. A plenet moving along an elliptical orbit is

closest to the sun at a distance  and farthest

away at a distance of . If  and  are the

linear velocities at these points respectively,

then the ratio  is

A. 

B. 

r1

r2 v1 v2

v1

v2

r1

r2

( )
2

r1

r2

https://dl.doubtnut.com/l/_Gmqfbq4Lpp1o
https://dl.doubtnut.com/l/_3Pk0AUYfNPAr


C. 

D. 

Answer: C

Watch Video Solution

r2

r1

( )
2

r2

r1

30. If the distance between the earth and the

sun were half its present value, the number of

days in a year would have been

A. 64.5

https://dl.doubtnut.com/l/_3Pk0AUYfNPAr
https://dl.doubtnut.com/l/_V5kQtHD3EDI1


B. 

C. 

D. 

Answer: B

Watch Video Solution

129

182.5

730

31. The mean radius of the earth's orbit of

mercury is . The mercury will revolve

around the sun in nearly

6 × 1010m

https://dl.doubtnut.com/l/_V5kQtHD3EDI1
https://dl.doubtnut.com/l/_TUUYuqZbLRdd


A.  years

B.  years

C.  years

D.  years

Answer: D

Watch Video Solution

√
2

5

215

( )
2

2

5

( )
3 / 22

4

32. The radius of the earth  and acceleration

due to gravity at its surface is . If a body of

mass  is sent to a height of  from the

R

g

m R/4

https://dl.doubtnut.com/l/_TUUYuqZbLRdd
https://dl.doubtnut.com/l/_k2CBCSqFnRPj


earth's surface, the potential energy increases

by

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mgR

3

mgR

4

mgR

5

mgR

16

https://dl.doubtnut.com/l/_k2CBCSqFnRPj


33. In the previous problem, the minimum

speed with which the body must be thrown

from the surface of the earth so as to reach a

height of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R/4

√
gR

2

√gR

√
gR

5

√
2gR

5

https://dl.doubtnut.com/l/_49CcyZeT1BBH


34. If the acceleration due to gravity at the

surface of the earth is g, the work done in

slowly lifting a body of mass m from the earth's

surface to a height R equal to the radius of the

earth is

A. 

B. 

C. 

D. 

mgR/2

2mgR

mgR

mgR/4

https://dl.doubtnut.com/l/_49CcyZeT1BBH
https://dl.doubtnut.com/l/_BZgiEZFsGDWi


Answer: A

Watch Video Solution

35. A small mass  is moved slowly from the

surface of the earth to a height  above the

surface. The work done (by an external agent)

in doing this is

A. (i),(ii)

B. (ii),(iii)

C. (i),(iii),(iv)

m

h

https://dl.doubtnut.com/l/_BZgiEZFsGDWi
https://dl.doubtnut.com/l/_HtLsLa7ga3OM


D. all

Answer: B

Watch Video Solution

36. A particle is projected vertically upwards

with a velocity , where  denotes the

radius of the earth and  the acceleration due

to gravity on the surface of the earth. Then the

maximum height ascended by the particle is

A. 

√gR R

g

R

2

https://dl.doubtnut.com/l/_HtLsLa7ga3OM
https://dl.doubtnut.com/l/_TfI8pEnXRmsi


B. 

C. 

D. 

Answer: B

Watch Video Solution

R

2R

5R
4

37. A projectile is projectile with velocity  in

vertically upward direction from the ground

into the space (  is escape velocity and ).

If air resistance is considered to be negligible

kve

ve k < 1

https://dl.doubtnut.com/l/_TfI8pEnXRmsi
https://dl.doubtnut.com/l/_6BRMHajID0yK


then the maximum height from the centre of

earth to which it can go, will be : ( =raduis of

earth)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R

R

k2 + 1

R

k2 − 1

R

1 − k2

R

k + 1

https://dl.doubtnut.com/l/_6BRMHajID0yK
https://dl.doubtnut.com/l/_Beos9UHMkK3m


38. An asteroid of mass  is approaching earth,

initially at a distance  with speed . It hits

earth with a speed  (  and  are radius

and mass of earth),. Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m

10RE vi

vf RE ME

v2
f

= v2
i + (1 − )

2Gm

MeR

1

10

v2
f

= v2
i + (1 + )

2Gme

Re

1

10

v2
f

= v2
i + (1 − )

2Gme

Re

1

10

v2
f

= v2
i + (1 − )

2Gm

Re

1

10

https://dl.doubtnut.com/l/_Beos9UHMkK3m


39. The gravitational force between two objects

is proportional to  (and not as )

where  is separation between them, then a

particle in circular orbit under such a force

would have its orbital speed  proportional to

A. 

B. 

C. 

D. 

Answer: B

1/R 1/R2

R

v

1/R2

R0

R1

1/R

https://dl.doubtnut.com/l/_Xx5w7MwFRc2m


Watch Video Solution

40. 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. 

B. 

C. 

D. 

R
( )n+ 1

2

R
( )n− 1

2

Rn

R
( )n− 2

2

https://dl.doubtnut.com/l/_Xx5w7MwFRc2m
https://dl.doubtnut.com/l/_uDW3wu8tROhd


Answer: A

Watch Video Solution

41. The distance of two satellites from the

surface of the earth  and . There time

periods of rotation are in the ratio

A. 

B. 

C. 

D. 

R 7R

1: 7

1: 8

1: 49

1: 73 / 2

https://dl.doubtnut.com/l/_uDW3wu8tROhd
https://dl.doubtnut.com/l/_NOFVQcZj97d9


Answer: B

Watch Video Solution

42. A satellite is launched into a circular orbit

of radius  around the earth. While a second is

lunched into an orbit of radius  The

period of the second satellite is longer than

the �rst one by approximately:

A. 

B. 

R

1.01R

0.5 %

1.0 %

https://dl.doubtnut.com/l/_NOFVQcZj97d9
https://dl.doubtnut.com/l/_ixYAokO4aBeg


C. 

D. 

Answer: C

Watch Video Solution

1.5 %

3.0 %

43. Two small satellies move in a circular orbits

around the earth, at disatnce  and 

from the centre of the earth. Their time periods

of rotation ate  and 

. Then

r (r + dr)

T

T + dT (Δr < < r, ΔT < < T )

https://dl.doubtnut.com/l/_ixYAokO4aBeg
https://dl.doubtnut.com/l/_hkVTHnVAnnFK


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔT = T
3

2

Δr

r

ΔT = T
3

2

Δr

r

ΔT = T
2

3

Δr

r

ΔT = T
Δr

r

44. The period of a satellite moving in a circular

orbit near the surface of a planet is

independent of

https://dl.doubtnut.com/l/_hkVTHnVAnnFK
https://dl.doubtnut.com/l/_Cn2TbUzlSFcN


A. radius of the planet

B. mass of the planet

C. mass of the satellite

D. none of the above

Answer: C

Watch Video Solution

45. The mean radius of the earth is , its

angular speed on its own axis is  and the

acceleration due to gravity at earth's surface is

R

ω

https://dl.doubtnut.com/l/_Cn2TbUzlSFcN
https://dl.doubtnut.com/l/_4klinH21zgxC


. The cube of the radius of the orbit of a geo-

stationary satellite will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

g

R2g/ω

R2ω2 /g

R2g/ω2

R2g/ω2

https://dl.doubtnut.com/l/_4klinH21zgxC


46. Two satellites of earth  and  are

moving in the same orbit. The mass of  is

four times the mass of . Which one of the

following statements is true?

A. The time period of  is four times that

of 

B. The potential energies of earth and

satellite in the two casses are equal

C.  and  are moving with the same

speed

S1 S2

S1

S2

S1

S2

S1 S2

https://dl.doubtnut.com/l/_qz8IUGQ506lV


D. The kinetic energies of the two satellite

are equal

Answer: C

Watch Video Solution

47. If a satellite orbits as close to the earth's

surface as possible,

A. (i),(ii)

B. (i),(ii),(iii)

https://dl.doubtnut.com/l/_qz8IUGQ506lV
https://dl.doubtnut.com/l/_iMFYZRBy8DA9


C. (i),(ii),(iv)

D. (ii),(iv)

Answer: B

Watch Video Solution

48. In a satellite if the time of revolution is ,

then kinetic energy is proportional to

A. 

B. 

T

1

T

1

T 2

https://dl.doubtnut.com/l/_iMFYZRBy8DA9
https://dl.doubtnut.com/l/_IXyoQTmMZwQn


C. 

D. 

Answer: B

Watch Video Solution

1

T 3

T 2 / 3

49. To an astronaut is a spcaceship, the sky

appears

A. black

B. white

https://dl.doubtnut.com/l/_IXyoQTmMZwQn
https://dl.doubtnut.com/l/_2XZ3zJk63j2H


C. green

D. blue

Answer: A

Watch Video Solution

50. A person sitting in a chair in a satellite feels

weightless because

A. the earth does not attract the objects in

a satellite

https://dl.doubtnut.com/l/_2XZ3zJk63j2H
https://dl.doubtnut.com/l/_BoRfypo7Xwvi


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 acceleration

Answer: C

Watch Video Solution

51. An astronaut orbiting the earth in a circular

orbit  above the surface of earth, gently

drops a spoon out of space-ship. The spoon will

120km

https://dl.doubtnut.com/l/_BoRfypo7Xwvi
https://dl.doubtnut.com/l/_ywSCHRIWKk4s


A. fall vertically down to the earth

B. move towards the moon

C. will move along with spaceship

D. will move in an irregular way then fall

down to earh

Answer: C

Watch Video Solution

52. A geostationary satellite should be

launched such that it moves from

https://dl.doubtnut.com/l/_ywSCHRIWKk4s
https://dl.doubtnut.com/l/_2q495d0KD0DM


A. north to south in the polar plane

B. south to north in the polar plane

C. east to west in the equatorial plane

D. west to east in the equatorial plane

Answer: D

Watch Video Solution

53. for a satellite to be geostationary, which of

the following are essential conditions? 

(i) It must always be stationed above the

https://dl.doubtnut.com/l/_2q495d0KD0DM
https://dl.doubtnut.com/l/_fytewxxTocZn


equator. 

(ii) It must rotates from west to east. 

(iii) It must be about  above the

earth 

(iv) Its orbit must be circular and not elliptical.

A. (i),(ii)

B. (ii),(iii)

C. (i),(ii),(iv)

D. All

Answer: B

View Text Solution

36, 000km

https://dl.doubtnut.com/l/_fytewxxTocZn


54. For a satellite to orbit around the earth,

which of the following must be true?

A. (i),(ii)

B. (ii),(iii)

C. (i),(iv)

D. (ii),(iv)

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_fytewxxTocZn
https://dl.doubtnut.com/l/_OrTTx7llwpVS


55. The additional kinetic energy to be provided

to a satellite of mass  revolving around a

planet of mass , to transfer it forms a

circular orbit of radius  to another of radius 

 is

A. 

B. 

C. 

D. 

Answer: D

m

M

R1

R2(R2 > R1)

GmM( − )
1

R2
1

1

R2
2

GmM( − )
1

R1

1

R2

2GmM( − )
1

R1

1

R2

GmM( − )
1

2

1

R1

1

R2

https://dl.doubtnut.com/l/_tOhSC4rC9M17


Watch Video Solution

56. A satellite close to the earth is in orbit

above the equator with a period of rotation of

 hours. If it is above a point  on the equtor

at some time, it will be above  again after

time ...........

A. (ii),(iv)

B. (ii),(iii)

C. (i),(iii)

D. (i),(iv)

1.5 P

P

https://dl.doubtnut.com/l/_tOhSC4rC9M17
https://dl.doubtnut.com/l/_AW6WtVL1dQrx


Answer: A

Watch Video Solution

57. A satellite orbits around the earth in a

circular orbit with a speed  and orbital radius

. If it loses some energy, then  and  changes

as

A.  will increases,  will increases

B.  will increases,  will decreases

C.  will decreases,  will decreases

υ

r υ r

d v

d v

d v

https://dl.doubtnut.com/l/_AW6WtVL1dQrx
https://dl.doubtnut.com/l/_boG5Eay8gSVU


D.  will decreases,  will increases

Answer: D

Watch Video Solution

d v

58. A satellite S is moving in an elliptical orbit

around the earth. The mass of the satellite is

very small compared to the mass of the earth.

A. The acceleration of  is always directed

towards the centre of the earth

S

https://dl.doubtnut.com/l/_boG5Eay8gSVU
https://dl.doubtnut.com/l/_rXO8wt0cgFcC


B. The angular momentum of  about the

centre of the earth changes in direction

but its magnitude remains constant

C. The total mechanical energy of  varies

periodically with time

D. The linear momentum of  remains

constant in magnitude

Answer: A

Watch Video Solution

S

S

S

https://dl.doubtnut.com/l/_rXO8wt0cgFcC
https://dl.doubtnut.com/l/_YY2aFdYCSD06


59. The escape Velocity from the earth is

. The escape Velocity from a planet

having twice the radius and the same mean

density as the earth, is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

11.2Km/s

22km/s

11km/s

5.5km/s

15.5km/s

https://dl.doubtnut.com/l/_YY2aFdYCSD06


60. The kinetic energy needed to project a body

of mass m from the eath surface (radus R) to

in�nity is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mgR/2

2mgR

mgR

mgR/4

https://dl.doubtnut.com/l/_YY2aFdYCSD06
https://dl.doubtnut.com/l/_V7V8r8jxuRH1


61. A body is orbiting very close to the earth

surface kinetic energy K.E. The energy required

to completely escape from it is

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

√2K. E

2K. E.

K. E. √2

https://dl.doubtnut.com/l/_V7V8r8jxuRH1
https://dl.doubtnut.com/l/_YqTi2h4wSvze


62. The escape velocity of a body from earth's

surface is . The escape velocity of the same

body from a height equal to  from earth's

surface will be

A. 

B. 

C. 

D. 

Answer: C

ve

7R

ve /√2

ve /2

ve /2√2

ve /4

https://dl.doubtnut.com/l/_YqTi2h4wSvze
https://dl.doubtnut.com/l/_JbcELXQN1rw5


Watch Video Solution

63. The escape velocity for a body projected

vertically upwards from the surface of earth is

11km/s. If the body is projected at an angle of

 with the vertical, the escape velocity will be

A. 

B. 

C. 

D. 

45∘

11/√2km/s

11√2km/s

22km/s

11km/s

https://dl.doubtnut.com/l/_JbcELXQN1rw5
https://dl.doubtnut.com/l/_Kr0xvo6rMsHU


Answer: D

Watch Video Solution

64. 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  and 6400 km respectively. The

required energy for this work will be:

A. 

B. 

10
m

s2

6.4 × 1011J

6.4 × 108J

https://dl.doubtnut.com/l/_Kr0xvo6rMsHU
https://dl.doubtnut.com/l/_nI4zQSeiuBib


C. 

D. 

Answer: D

Watch Video Solution

6.4 × 109J

6.4 × 1010J

65. There are two planets. The ratio of radius of

two planets is  but ratio of acceleration due

to gravity of both planets is g. What will be the

ratio of their escape velocity ?

A. 

k

k1k2

https://dl.doubtnut.com/l/_nI4zQSeiuBib
https://dl.doubtnut.com/l/_nJ0MrtIar9MI


B. 

C. 

D. 

Answer: B

Watch Video Solution

√k1k2

√
K1

k2

√
K2

k1

66. There is no atomosphere on moon because

A. it is close to the earth

B. it revolves round the earth

https://dl.doubtnut.com/l/_nJ0MrtIar9MI
https://dl.doubtnut.com/l/_C0cBGDm0xkuc


C. the escape velocity of the gas molecules

is less than their rms velocity on the

moon

D. the escape velocity of the gas molecules

is more than their rms velocity on the

moon.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_C0cBGDm0xkuc


67. A projectile is launched from the surface of

earth with a velocity less than the escape

velocity. Its total mechanical energy is

A. positive

B. negative

C. zero

D. may be positive or negative depending

upon its initial velocity

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_7ZW6amQwnofL


Watch Video Solution

68. The ratio of the K.E. required to the given to

the satellite to escape earth's gravitational �eld

to the K.E. required to be given so that the

satellite moves in a circular orbit just above

earth atmosphere is

A. 

B. 

C. 

D. 

√2

2

2√2

4

https://dl.doubtnut.com/l/_7ZW6amQwnofL
https://dl.doubtnut.com/l/_xd6lmMT0ur5J


Answer: B

Watch Video Solution

69. The escape velocity for a planet is . A

particle is projected from its surface with a

speed . For this particle to move as a satellite

around the planet.

A. 

B. 

C. 

ve

v

< v < ve
ve

2

< v < ve
ve

√2

ve < v < √2ve

https://dl.doubtnut.com/l/_xd6lmMT0ur5J
https://dl.doubtnut.com/l/_WsZ3CkmuFvFH


D. 

Answer: B

Watch Video Solution

< v <
ve

√2

ve

2

70. A particle of mass 'm' is projected from the

surface of earth with velocity , where 

 is the value of escape velocity from the

surface of earth . Find velocity of the particle

on reaching to interstellar space (at in�nity) in

terms of .

υ = 2υe

υe

υe

https://dl.doubtnut.com/l/_WsZ3CkmuFvFH
https://dl.doubtnut.com/l/_dkUIq5mOhy3M


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ves

3ves

√3ves

√5ves

71. The earth is assumed to be a sphere of

raduis . A plateform is arranged at a height 

from the surface of the , where  is its

R R

fve ve

https://dl.doubtnut.com/l/_dkUIq5mOhy3M
https://dl.doubtnut.com/l/_pxeLGRdAgw8M


escape velocity form the surface of the earth.

The value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f

1/3

1/2

√2

1/√2

https://dl.doubtnut.com/l/_pxeLGRdAgw8M


72. 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 form the gravitational pull

of the earth. At the tme of its ejection, the

kinetic energy of the object is

A. 

B. 

C. 

D. 

mV 21

2

mV 2

mV 23

2

2mV 2

https://dl.doubtnut.com/l/_MdDJOoOSpN0D


Answer: B

Watch Video Solution

73. An object is weighted at the North Pole by a

beam balance and a spring balance, giving

readings of  and  respectively. It is again

weighed in the same manner at the equator,

giving readings of  and  respectively.

Assume that the acceleration due to gravity is

the same everywhere and that the balance are

quite sensitive, Choose the wrong option

WB WS

W 'B W 'S

https://dl.doubtnut.com/l/_MdDJOoOSpN0D
https://dl.doubtnut.com/l/_cYRI9YDEiiCu


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

WB = WS

W 'B = W 'S

WB = W 'B

W 'S < WS

74. Let  be the angular velocity of the earth's

rotation about its axis. Assume that the

acceleration due to gravity on the earth's

ω

https://dl.doubtnut.com/l/_cYRI9YDEiiCu
https://dl.doubtnut.com/l/_R8a8Og5ESPeJ


surface has the same value at the equator and

the poles. An object weighed by a spring

balance gives the same reading at the equator

as at a height  above the poles .

The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

h (h < < R)

h

ω2R2 /g

ω2R2 /2g

2ω2R2 /g

√Rg/ω

https://dl.doubtnut.com/l/_R8a8Og5ESPeJ


75. Let  be the angular velocity of the earth's

rotation about its axis. Assume that the

acceleration due to gravity on the earth's

surface has the same value at the equator and

the poles. An object weighed at the equator

gives the same reading as a reading taken at a

depth  below earth's surface at a pole 

. the value of  is-

A. 

B. 

ω

d

(d < < R) d

ω2R2 /g

ω2R2 /2g

https://dl.doubtnut.com/l/_R8a8Og5ESPeJ
https://dl.doubtnut.com/l/_hDU1ZIYYq3dF


C. 

D. 

Answer: A

Watch Video Solution

2ω2R2 /g

√Rg/ω

76. Two bodies of masses  and  are

initially at rest at in�nite distance apart. They

are then allowed to move towards each other

under mutual gravitational attraction. Their

m1 m2

https://dl.doubtnut.com/l/_hDU1ZIYYq3dF
https://dl.doubtnut.com/l/_WNSXENqSGEFF


relative velocity of approach at a separation

distance  between them is.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

r

[2G ]
1 / 2(m1 − m2)

r

[ (m1 − m2)]
1 / 22G

r

[ ]
1 / 2

r

2G(m1m2)

[ m1m2]
1 / 22G

r

https://dl.doubtnut.com/l/_WNSXENqSGEFF


77. A double star is a system of two stars of

masses  and , rotating about their centre

of mass only under their mutual gravitational

attraction. If  is the separation between these

two stars then their time period of rotation

about their centre of mass will be proportional

to

A. (i),(iii)

B. (i),(iv)

C. (ii),(iii)

D. (ii),(iv)

m 2m

r

https://dl.doubtnut.com/l/_7MkiGbVkuEjn


Answer: B

Watch Video Solution

78. Three point masses are at the corners of an

equilateral traingle of side . Their separations

do not change when the system rotates about

the centre of the triangle. For this, the time

period of rotation must be proportional to

A. (i),(ii)

B. (ii),(iii)

r

https://dl.doubtnut.com/l/_7MkiGbVkuEjn
https://dl.doubtnut.com/l/_cD5G76yE8wqv


C. (i),(iii)

D. (i),(iv)

Answer: D

Watch Video Solution

79. A point  lies on the axis of a �xed ring of

mass  and radius , at a distance  from its

centre . A small particle starts from  and

reaches  under gravitational attraction only.

Its speed at  will be.

P

M a a

C P

C

C

https://dl.doubtnut.com/l/_cD5G76yE8wqv
https://dl.doubtnut.com/l/_qdA0oHH7vJHO


A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

√
2GM

a


⎷ (1 − )

2GM
a

1

√2

√ (√2 − 1)
2GM

a

80. The escape velocity for a planet is . A

particle starts from rest at a large distance

ve

https://dl.doubtnut.com/l/_qdA0oHH7vJHO
https://dl.doubtnut.com/l/_RTdzBbrn475h


from the planet, reaches the planet only under

gravitational attraction, and passes through a

smooth tunnel through its centre. Its speed at

the centre of the planet will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ve

1.5ve

√1.5ve

2ve

https://dl.doubtnut.com/l/_RTdzBbrn475h


81. A small body of superdense material, whose

mass is twice the mass of the earth but whose

size is very small compared to the size of the

earth, starts form rest at a height 

above the earth's surface, and reaches the

earth's surface in time . then  is equal to

A. 

B. 

C. 

D. 

H < < R

t t

√2H /g

√H /g

√2H /3g

√4H /3g

https://dl.doubtnut.com/l/_z9TzuOTCObyr


Answer: C

Watch Video Solution

82. In the previous questions, if the mass of the

body is half the mass of the earth, and all other

data remain the same, then  is equal to

A. 

B. 

C. 

D. 

t

√2H /g

√H /g

√2H /3g

√4H /3g

https://dl.doubtnut.com/l/_z9TzuOTCObyr
https://dl.doubtnut.com/l/_C5yE5E5TOC6y


Answer: D

Watch Video Solution

83. A binary star system consists of two stars A

and B which have time period

 and mass 

 Then

A. 

B. ( if )

C.  (if )

TA and TB, radiusRBa

Ma and MB.

= ( )
3 / 2

TA

TB

rA

rB

TA > TB rA > rB

TA > TB mA > mB

https://dl.doubtnut.com/l/_C5yE5E5TOC6y
https://dl.doubtnut.com/l/_PAg0CmMIM73Z


D. 

Answer: D

Watch Video Solution

TA = TB

84. The escape velocity for a planet is . A

tunnel is dug along a diameter of the planet

and a small body is dropped into it at the

surface. When the body reaches the centre of

the planet, its speed will be

A. 

ve

ve

https://dl.doubtnut.com/l/_PAg0CmMIM73Z
https://dl.doubtnut.com/l/_mpNj4vcmS5ua


B. 

C. 

D. zero

Answer: B

Watch Video Solution

ve

√2

ve

2

85. A train A runs from east to west and

another train B of the same maas runs from

west to east at the same speed along the

https://dl.doubtnut.com/l/_mpNj4vcmS5ua
https://dl.doubtnut.com/l/_2LC7vIwzpO8N


equator. A presses the track with a force

 presses the track with a force F.

A. 

B. 

C. They will exert equal fore

D. The mass and the speed of each train

must be known to reach a conclusion.

Answer: A

Watch Video Solution

F1 and B

A

B

https://dl.doubtnut.com/l/_2LC7vIwzpO8N
https://dl.doubtnut.com/l/_Hwyx0Bcm2fYJ


86. The condition for a uniform spherical mass

 of a radius  to be a black hole is [

=gravitational constant and =acceleration due

to gravity]

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m r G

g

(2Gm/r)1 / 2 ≤ c

(2Gm/r)1 / 2 = c

(2Gm/r)1 / 2 ≥ c

(Gm/r)1 / 2 ≥ c

https://dl.doubtnut.com/l/_Hwyx0Bcm2fYJ


https://dl.doubtnut.com/l/_Hwyx0Bcm2fYJ

