
PHYSICS

BOOKS - A2Z PHYSICS (HINGLISH)

GRAVITATION

Gravitational Field And Acceleration Due To

Gravity

1. An astronaut experiences weightlessness in

a space satellite It is because .

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_dvOnv3Ea84XK


A. the gravitational force is small at that

location in space.

B. the gravitational force is large at that

location in space.

C. the astronaut experiences no gravity.

D. the gravitational force is in�nitely large

at that location in space.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_dvOnv3Ea84XK
https://dl.doubtnut.com/l/_J6QbyMLZy3BM


2. Which one of the following plots represents

the variation of the gravitational �eld on a

particle with distance  due to a thin spherical

shell of raduis ? (  is measured from the

centre of the spherical shell).

A. 

B. 

C. 

r

R r

https://dl.doubtnut.com/l/_J6QbyMLZy3BM


D. 

Answer: D

Watch Video Solution

3. 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 ? .

https://dl.doubtnut.com/l/_J6QbyMLZy3BM
https://dl.doubtnut.com/l/_so2hym69PU07


A. The mass of the brass ball on this planet

is a quarter

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

Answer: A

https://dl.doubtnut.com/l/_so2hym69PU07


Watch Video Solution

4. The mass of the moon is  of the earth but

the gravitational pull is  earth It is due to

the fact that .

A. The radius of the moon is  of the

earth

B. The radius of the earth is  of the

moon

C. Moon is the satellite of the earth
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https://dl.doubtnut.com/l/_so2hym69PU07
https://dl.doubtnut.com/l/_7Pz5h6t7vfU8


D. none of these

Answer: B

Watch Video Solution

5. Which of the following statements is correct

? .

A. Acceleration due to gravity increase with

increase altitude

https://dl.doubtnut.com/l/_7Pz5h6t7vfU8
https://dl.doubtnut.com/l/_gQcniKr2qDt5


B. Acceleration due to gravity increases

with increasing depth.

C. Acceleration due to gravity increases

with increasing latitude.

D. Acceleration due to gravity is

independent of the mass of the earth.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_gQcniKr2qDt5


6. The earth is an approximate sphere. If the

interior contained matter which is not of the

same density every where, then on the surface

of the earth, the acceleration due to gravity

A. will be directed towards the centre but

the same every where

B. will have the same value everywhere but

not directed towards the centre

C. will be same everywhere in magnitude

directed towards the centre

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


D. cannot be zero at any point

Answer: D

Watch Video Solution

7. Which graph correctly presents the variation

of acceleration due to gravity with the

distance form the centre of the earth?

A. 

https://dl.doubtnut.com/l/_cKKYBLcIYZXy
https://dl.doubtnut.com/l/_vlO1lNlYocjF


B. 

C. 

D. 

Answer: C

Watch Video Solution

8. The change in the value of 'g' at a height 'h'

above the surface of the earth is the same as

https://dl.doubtnut.com/l/_vlO1lNlYocjF
https://dl.doubtnut.com/l/_HfJEuMLQdkoj


at a depth 'd' below the surface of earth. When

both 'd' and 'h' are much smaller then the

radius of earth, then which one of the

following is correct?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = h

x = 2h

x =
h

2

x = h2

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


9. Weight fo a body of a mass m decreases by

1% when it is raised to height h above the

earth's surface. If the body is taken to depth h

in a mine, change in its weight is

A.  decreases

B.  decreases

C.  increases

D.  increases

Answer: B

2 %

0.5 %

1 %

0.5 %

https://dl.doubtnut.com/l/_HfJEuMLQdkoj
https://dl.doubtnut.com/l/_OjYhGEGLNtsz


Watch Video Solution

10. Let g be the acceleration due to gravity at

the earth's surface and K the rotational kinetic

energy of the earth. Suppose the earth's

radius decreases by 2%. Keeping all other

quantities constant, then

A.  decreases by  and  decreased by 

B.  decreases by  and  increased by 

g 2 % K

4 %

g 4 % K

2 %

https://dl.doubtnut.com/l/_OjYhGEGLNtsz
https://dl.doubtnut.com/l/_AuHeCRFXkGQc


C.  increases by  and  increased by 

D.  decreases by  and  increased by 

Answer: C

Watch Video Solution

g 4 % K

4 %

g 4 % K

4 %

11. At what depth below the surface of the

earth, acceleration due to gravity g will be half

https://dl.doubtnut.com/l/_AuHeCRFXkGQc
https://dl.doubtnut.com/l/_AS6LehxFbrYV


its value 1600km above the surface of the

earth

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

4.2 × 106m

3.91 × 106m

1.59 × 106m

https://dl.doubtnut.com/l/_AS6LehxFbrYV


12. Cosider earth to be a homogeneous

sphere. Scientist A goes deep down in a mine

and scientist B goes high up in a bollon. The

value of g measured by

A.  goes on decreasing and that by 

goes on increasing

B.  goes on decreasing and that by 

goes on increasing

C. Each decreases at same rates

D. Each decreases at di�erent rates

A B

B A

https://dl.doubtnut.com/l/_nDUDRPBeTk98


Answer: D

Watch Video Solution

13. If a planet consits 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= )

A. 

B. 

C. 

9.8m/sec2

4.9m/sec2

8.9m/sec2

19.6m/sec2

https://dl.doubtnut.com/l/_nDUDRPBeTk98
https://dl.doubtnut.com/l/_uD3Eow0bYLGZ


D. 

Answer: C

Watch Video Solution

29.4m/sec2

14. 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. 

1/6

(ρe)

(ρm) ( ) =
ρe

ρm

5

3

(Rm) Re

Re

5

18

https://dl.doubtnut.com/l/_uD3Eow0bYLGZ
https://dl.doubtnut.com/l/_eNPoRGqof0XC


B. 

C. 

D. 

Answer: A

Watch Video Solution

Re

1

6

Re

7
18

− Re

1

2√3

15. The moon's radius is  that of the earth

and its mass  times that of the earth. If

generates the acceleration due to gravity on

1/4

1/80

https://dl.doubtnut.com/l/_eNPoRGqof0XC
https://dl.doubtnut.com/l/_ANw93l7kfxk0


the surface of the earth, that on the surface of

the moon is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

g

4

g

5

g

6

g

8

https://dl.doubtnut.com/l/_ANw93l7kfxk0


16. Mass of moon is . If the

acceleration due gravity on the moon is

, the radius of the moon 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

7.34 × 1022kg

1.4m/s2

(G = 6.667 × 10− 11Nm2 /kg2)

0.56 × 104m

1.87 × 106m

1.92 × 106m

1.01 × 108m

https://dl.doubtnut.com/l/_ms71oeuwxygC


Watch Video Solution

17. The radii of two planets are respectively

 and their densities are

respectively .The ratio of the

accelerations due to gravity at their surface is

A. 

B. 

C. 

D. 

R1 and R2

ρ1 and ρ2

g1 : g2 = :
ρ1

R2
1

ρ2

R2
2

g1 : g2 = R1R2 : ρ1ρ2

g1 : g2 = R1ρ
2
2 :R2ρ1

g1 : g2 = R1ρ
2
1 :R2ρ2

https://dl.doubtnut.com/l/_ms71oeuwxygC
https://dl.doubtnut.com/l/_a9jVqDVsYmbb


Answer: D

Watch Video Solution

18. The height of the point vertically above the

earth's surface, at which acceleration due to

gravity becomes 1% of its value at the surface

is (Radius of the earth =R)

A. 

B. 

C. 

8R

9R

10R

https://dl.doubtnut.com/l/_a9jVqDVsYmbb
https://dl.doubtnut.com/l/_wjLa10bP2VoW


D. 

Answer: B

Watch Video Solution

20R

19. The depth at which the e�ective value of

acceleration due to gravity is  is (R=radius of

the earth)

A. 

B. 

g

4

R

3R
4

https://dl.doubtnut.com/l/_wjLa10bP2VoW
https://dl.doubtnut.com/l/_3WmGX5PteXTl


C. 

D. 

Answer: B

Watch Video Solution

R

2

R

4

20. The depth at which the value of

acceleration due to gravity is  times the

value at the surface, is (R=radius of the earth)

A. 

1

n

R

n

https://dl.doubtnut.com/l/_3WmGX5PteXTl
https://dl.doubtnut.com/l/_qnC1KfkpkS0P


B. 

C. 

D. 

Answer: B

Watch Video Solution

R( )
n − 1

n

R

n2

R( )
n

n + 1

21. A spherical planet far out in space has a

mass  and diameter . A particle of mass

m falling freely near the surface of this planet

M0 D0

https://dl.doubtnut.com/l/_qnC1KfkpkS0P
https://dl.doubtnut.com/l/_aMw4PBlqvAXD


will experience an accelertion due to gravity

which is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

GM0 /D2
0

4mGM0 /D2
0

4GM0 /D2
0

GmM0 /D2
0

https://dl.doubtnut.com/l/_aMw4PBlqvAXD


22. A planet has mass  of that of earth,

while radius is  that of earth. If a person

can throw a stone on earth surface height of

90m, then he will be able to throw the stone

on that planet to a height

A. 

B. 

C. 

D. 

Answer: C

1/10

1/3

90m

40m

100m

45m

https://dl.doubtnut.com/l/_xlCNftuT5lTu


Watch Video Solution

23. The acceleration of a body due to the

attraction of the earth (radius R) at a distance

2R form the surface of the earth is

(g=acceleration due to gravity at the surface of

the earth)

A. 

B. 

C. 

g

9

g

3

g

4

https://dl.doubtnut.com/l/_xlCNftuT5lTu
https://dl.doubtnut.com/l/_zfw5w4ssxtUc


D. 

Answer: A

Watch Video Solution

g

24. At surface of earth weight of a person is

72N then his weight at height  from

surface of earth is (R=radius of earth)

A. 

B. 

R/2

28N

16N

https://dl.doubtnut.com/l/_zfw5w4ssxtUc
https://dl.doubtnut.com/l/_yzYDc0pwj9Ru


C. 

D. 

Answer: C

Watch Video Solution

32N

72N

25. Assuming earth to be a sphere of a

uniform density, what is the value of

gravitational acceleration in mine 100km

below the earth's surface (Given

R = 6400km)

https://dl.doubtnut.com/l/_yzYDc0pwj9Ru
https://dl.doubtnut.com/l/_rNMGxlwIalrz


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9.66m/s2

7.64m/s2

5.06m/s2

3.10m/s2

26. The acceleration due to gravity g and

density of the earth  are related by which of

the following relations? (where G is the

ρ

https://dl.doubtnut.com/l/_rNMGxlwIalrz
https://dl.doubtnut.com/l/_Vm7kemYdt3AU


gravitational constant and  is the radius of

the earth)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

RE

ρ =
4πGRE

3g

ρ =
3g

4πGRE

ρ =
3g

4πgRE

ρ =
4πgRE

3G

https://dl.doubtnut.com/l/_Vm7kemYdt3AU


27. Mass remaining constant, the radius of the

earth shrinks by 1%. The acceleration due to

gravity on the earth's surface would

A. increase by 

B. increase by 

C. decrease by 

D. decrease by 

Answer: A

Watch Video Solution

2 %

1 %

1 %

%
1

2

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


28. The mass of the moon is  of the earth

but the gravitational pull is  earth It is due

to the fact that .

A. moon is the satellite of the earth

B. the radius of the earth is  of the moon

C. the radius of the earth is  of

the moon

D. the radius of the moon is  of the

earth

1

8
1

6

8

6

(√8/6)

(6/8)

https://dl.doubtnut.com/l/_YSQTfUZWq3S9


Answer: C

Watch Video Solution

29. A body hanging from a spring strethces it

by 1cm at the earth's surface. How much will

the same body stretch the spring at a place

16400km above the earth's surface? (Radius of

the earth 6400km)

A. 

B. 

1.28m

0.64m

https://dl.doubtnut.com/l/_YSQTfUZWq3S9
https://dl.doubtnut.com/l/_WjexgsubTzok


C. 

D. 

Answer: B

Watch Video Solution

3.6m

0.12m

30. A body weighs 250N on the surface of the

earth. How much will it weighs half way down

to the centre of the earth?

A. 125N

https://dl.doubtnut.com/l/_WjexgsubTzok
https://dl.doubtnut.com/l/_dne80JU8Kbaw


B. 

C. 

D. 

Answer: A

Watch Video Solution

150N

175N

250N

31. At surface of earth weight of a person is

72N then his weight at height  from

surface of earth is (R=radius of earth)

R/2

https://dl.doubtnut.com/l/_dne80JU8Kbaw
https://dl.doubtnut.com/l/_uf8reYMb7l95


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

16N

28N

32N

72N

32. The acceleration due to gravity g and

density of the pols and the equator is

 respectively. If the earth is a spheregp and ge

https://dl.doubtnut.com/l/_uf8reYMb7l95
https://dl.doubtnut.com/l/_fIncUGpwcc1J


of radius  and rotating about its axis with

angular speed  given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

RE

ω and gp − ge

ω2

RE

ω2

R2
E

ω2R2
E

ω2RE

https://dl.doubtnut.com/l/_fIncUGpwcc1J


33. The radius of earth is about  and

that of mars is about  The mass of the

earth is about times the mass of mars. An

object weight  on earth 's surface, then

its weight on the surface of mars will be:

A. 

B. 

C. 

D. 

Answer: D

6400Km

3200km

10

200N

6N

20N

40N

80N

https://dl.doubtnut.com/l/_AUBWMT8upiEZ


Watch Video Solution

34. In�nite bodies, each of mass 3kg are

situated at distance

1m,2m,4m,8m...respectively on x-axis. The

resultant intensity of gravitational �eld at the

origin will be

A. 

B. 

C. 

G

2G

3G

https://dl.doubtnut.com/l/_AUBWMT8upiEZ
https://dl.doubtnut.com/l/_lG90JmzKC8Jd


Gravitational Potential Energyand Escape

Velocity

D. 

Answer: D

Watch Video Solution

4G

1. There is no atomosphere on moon because

A. it is closer to earth

B. it revolves round the earth

https://dl.doubtnut.com/l/_lG90JmzKC8Jd
https://dl.doubtnut.com/l/_mN5UbozRn109


C. it get light from the sun

D. the escape velocity of the gas molecules

is less than their root mean square

velocity here

Answer: D

Watch Video Solution

2. A projectile is launched from the surface of

earth with a velocity less than the escape

velocity. Its total mechanical energy is

https://dl.doubtnut.com/l/_mN5UbozRn109
https://dl.doubtnut.com/l/_f9oUX1cy1Tmp


A. positive

B. negative

C. zero

D. dependes upon initial velocity

Answer: B

Watch Video Solution

3. The intensity of gravitational �eld at a point

situated at a distance of 8000km form the

https://dl.doubtnut.com/l/_f9oUX1cy1Tmp
https://dl.doubtnut.com/l/_0Tv5hQYcTS7G


centre of the earth is . The gravitational

potential at that point is -(in joule /kg)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

6/kg

8 × 106

2.4 × 103

4.8 × 107

6.4 × 1014

https://dl.doubtnut.com/l/_0Tv5hQYcTS7G


4. A body of mass m kg starts falling from a

point 2R above the earth's surface. Its kinetic

energy when its has fallen to a point 'R' above

the earth's surface [R Radius of earth M-mass

of earth, G-gravitational constant]

A. 

B. 

C. 

D. 

Answer: B

1

2

GMm

R

1

6

GMm

R

2

3

GMm

R

1

3

GMm

R

https://dl.doubtnut.com/l/_lvguZQd2Pe6I


Watch Video Solution

5. 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. 

45∘

11km/s

11√3km/s

km/s
11

√3

https://dl.doubtnut.com/l/_lvguZQd2Pe6I
https://dl.doubtnut.com/l/_RZRtY1iCtQa1


D. 

Answer: A

Watch Video Solution

33km/s

6. A body of mass m is situated at a distance

 above the earth's surface, where  is the

radius of earth. How much minimum energy be

given to the body so that may escape

A. 

4Re Re

mgRe

https://dl.doubtnut.com/l/_RZRtY1iCtQa1
https://dl.doubtnut.com/l/_oquUL0pYHUHi


B. 

C. 

D. 

Answer: C

Watch Video Solution

2mgRe

mgRe

5

mgRe

16

7. Assuming earth as a uniform sphere of

radius R, if we project a body along the

smooth diametrical chute form the centre of

https://dl.doubtnut.com/l/_oquUL0pYHUHi
https://dl.doubtnut.com/l/_QnpsslHdzAFk


earth with a speed v such that it will just reach

the earth's surface then v is equal to :

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

√gR

√2gR

√
gR

2

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


8. In the above question, escape speed from

the centre of earth is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2gR

√gR

√3gR

√
3gR

2

https://dl.doubtnut.com/l/_GtZsG4PdB8bq
https://dl.doubtnut.com/l/_wfXqcE0N285g


9. Let the minimum external work done in

shifting a particle from centre of earth to

earth's surface be  and that from surface of

earth to in�nity be  . Then  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

W1

W2
W1

W2

1: 1

1: 2

2: 1

1: 3

https://dl.doubtnut.com/l/_wfXqcE0N285g


10. The escape velocity form the centre of a

unifrom ring of mass M and radius R is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
2GM

R

√
GM

R

√
GM

2R

√
GM

R

https://dl.doubtnut.com/l/_wfXqcE0N285g
https://dl.doubtnut.com/l/_XIzAuUSnFVvC


11. A shell of mass M and radius R has point

mass m placed at a distance r from its centre.

The gravitational potential energy U(r) vs r will

be

A. 

B. 

C. 

https://dl.doubtnut.com/l/_ijC6jrb3Cn0j


D. 

Answer: C

Watch Video Solution

12. A projectile is launched from the surface of

earth with a velocity less than the escape

velocity. Its total mechanical energy is

A. positive

https://dl.doubtnut.com/l/_ijC6jrb3Cn0j
https://dl.doubtnut.com/l/_LMQjthWWWyRS


B. negative

C. zero

D. May be positive or negative depending

upon its initial velocity

Answer: B

Watch Video Solution

13. The gravitational potential energy of body

of mass 'm' at the earth's surface . Its

gravitational potential energy at a height 

mgRe

Re

https://dl.doubtnut.com/l/_LMQjthWWWyRS
https://dl.doubtnut.com/l/_rmuJBiqwxwub


fromt the earth's surface will be (here  is

the radius of the earth)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Re

−2mgRe

2mgRe

mgRe

1

2

− mgRe

1

2

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


14. A rocket is launched vertically from the

surface of earth with an initial velocity . How

far above the surface of earth it will go?

Neglect the air resistance.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v

R/( − 1)
gR

2V 2

R( − 1)
gR

2V 2

R/( − 1)
2gR

V 2

R( − 1)
2gR

V 2

https://dl.doubtnut.com/l/_N17SexjKNtqn


Watch Video Solution

15. A body of mass m kg starts falling from a

point 2R above the earth's surface. Its kinetic

energy when its has fallen to a point 'R' above

the earth's surface [R-Radius of earth M-mass

of earth, G-gravitational constant]

A. 

B. 

C. 

D. 

1

2

GMm

R

1

6

GMm

R

2

3

GMm

R

1

3

GMm

R

https://dl.doubtnut.com/l/_N17SexjKNtqn
https://dl.doubtnut.com/l/_xhI44nPCxBwt


Answer: B

Watch Video Solution

16. Maximum height reached by a rocket �red

with a speed equal to 50% of the escape

velocity from earth's surface is:

A. 

B. 

C. 

D. 

R/2

16R/9

R/3

R/8

https://dl.doubtnut.com/l/_xhI44nPCxBwt
https://dl.doubtnut.com/l/_FuqfwkfabOSK


Answer: C

Watch Video Solution

17. The potential energy of interaction

between the semi-circular ring of mass M and

radius R, and the particle of mass M placed at

the centre of curvature of the semi-circular arc

https://dl.doubtnut.com/l/_FuqfwkfabOSK
https://dl.doubtnut.com/l/_FKB9NNJGbFMm


is: 

https://dl.doubtnut.com/l/_FKB9NNJGbFMm


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

−
GM 2

R

−
2GM 2

R

−
GM 2

πR

18. Two oppositely rotating satellities of same

are launched in the same orbit round the

earth. The collide idealistically. What is the

https://dl.doubtnut.com/l/_FKB9NNJGbFMm
https://dl.doubtnut.com/l/_Tn20h5eC9oDj


ratio of gravitational potential energy before

and after collistion?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2

1

2

√2

1

√2

https://dl.doubtnut.com/l/_Tn20h5eC9oDj


19. A body of mass  is lifted up from the

surface of earth to a height three times the

radius of the earth . The change in potential

energy of the body is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m

R

mgR

4

mgR
2

3

mgR
3

4

mgR

2

https://dl.doubtnut.com/l/_mnklUp7vGjQK


Watch Video Solution

20. Four particles each of mass  are kept at

the four vertices of a square of side 'a' . Find

gravitational potential energy of this system.

A. 

B. 

C. 

D. 

Answer: B

m

− (2 − )
√2Gm2

l

1

√2

− (2 + )
2Gm2

l

1

√2

− (√2 + )
2Gm2

l

1

√2

− (√2 − )
2Gm2

l

1

√2

https://dl.doubtnut.com/l/_mnklUp7vGjQK
https://dl.doubtnut.com/l/_3Y37rWgSXGuQ


Watch Video Solution

21. Four particles each of mass m are placed at

the vertices of a square of side . the potential

at the centre of square is

A. 

B. 

C. 

D. 

Answer: D

l

−2√2
Gm

l

−3√2
Gm

l

−2
Gm

l

−4√2
Gm

l

https://dl.doubtnut.com/l/_3Y37rWgSXGuQ
https://dl.doubtnut.com/l/_khm0zxGo2qJ3


Watch Video Solution

22. The change in the gravitational potential

energy when a body of a mass  is raised to a

height  above the surface of the earth is

(here  is the radius of the earth)

A. 

B. 

C. 

D. 

m

nR

R

mgRE

n

(n − 1)

mgRE

(mgRE)
n

(n + 1)

mgRE

n

https://dl.doubtnut.com/l/_khm0zxGo2qJ3
https://dl.doubtnut.com/l/_xhLonDBGlgrO


Answer: C

Watch Video Solution

23. A particle of mass m is placed at the centre

of a unifrom spherical shell of mass 3 m and

radius R The gravitational potential on the

surface of the shell is .

A. 

B. 

C. 

−
Gm

R

−
3Gm

R

−
4Gm

R

https://dl.doubtnut.com/l/_xhLonDBGlgrO
https://dl.doubtnut.com/l/_8PkThwRPjPA6


D. 

Answer: C

Watch Video Solution

−
2Gm

R

24. Two spheres each of mass  and radius 

are separated by a distance of . The

gravitational potential at the midpoint of the

line joining the centres of the spheres is

A. 

M R

r

−
GM

r

https://dl.doubtnut.com/l/_8PkThwRPjPA6
https://dl.doubtnut.com/l/_bdUSNLk1tp4x


B. 

C. 

D. 

Answer: D

Watch Video Solution

−
2Gm

r

−
GM

2r

−
4GM

r

25. The mass of the earth is  and

that of the moon is . The

potential energy of the system is

. The mean distance between

6 × 1024kg

7.4 × 1022kg

−7.79 × 1028J

https://dl.doubtnut.com/l/_bdUSNLk1tp4x
https://dl.doubtnut.com/l/_MYVKMhXA6gj6


the earth and moon is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(G = 6.67 × 10− 11Nm2kg− 2)

3.8 × 108m

3.37 × 106m

7.6 × 104m

1.9 × 102m

https://dl.doubtnut.com/l/_MYVKMhXA6gj6


26. 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. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

a

2

−
3GM

R

−
2GM

R

−
GM

R

−
4GM

R

https://dl.doubtnut.com/l/_UlitdzWRd573


Watch Video Solution

27. The escape velocity of a body form the

earth depends on 

(i) the mass of the body. 

(ii) the location from where it is projected. 

(iii) the direction of projection. 

(iv) the height of the location form where the

body is launched.

A. (i) and (ii)

B. (ii) and (iv)

https://dl.doubtnut.com/l/_UlitdzWRd573
https://dl.doubtnut.com/l/_QDfGVsjMxOFC


C. (i) and (iii)

D. (iii) and (iv)

Answer: B

Watch Video Solution

28. The escapoe speed of a body on the earth's

surface is . A body is projected

with thrice of this speed. The speed of the

body when it escape the gravitational pull of

earth is

11.2kms− 1

https://dl.doubtnut.com/l/_QDfGVsjMxOFC
https://dl.doubtnut.com/l/_rx5Xqb02Hf3N


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

11.2kms− 1

22.4√2kms− 1

kms− 122.4

√2

22.4√3kms− 1

29. The escape velocity for a body of mass 

from the earth surface is . The

1kg

11.2kms− 1

https://dl.doubtnut.com/l/_rx5Xqb02Hf3N
https://dl.doubtnut.com/l/_A0c1yKNTWwMY


escape velocity for a body of mass 

would be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

100kg

11.2 × 10− 2kms− 1

111kms− 1

11.2kms− 1

11.2 × 10− 2kms− 1

https://dl.doubtnut.com/l/_A0c1yKNTWwMY


30. The mass of a planet is six times that of

the earth. The radius of the planet is twice

that of the earth. It's the escape velocity from

the earth is , then the escape velocity from

the planet is:

A. 

B. 

C. 

D. 

Answer: A

v

√3v

√2v

√5v

√12v

https://dl.doubtnut.com/l/_Pqmx0VrOvjd5


Watch Video Solution

31. If  is escape velocity and , is orbital

velocity of satellite for orbit close to the

earth's surface. Then are related by

A. 

B. 

C. 

D. 

Answer: D

ve v0

v0 = √2ve

n0 = ne

ve =
v0

2

ve = √2v0

https://dl.doubtnut.com/l/_Pqmx0VrOvjd5
https://dl.doubtnut.com/l/_6kKPZMuXn6OE


Watch Video Solution

32. 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.

B. The angular momentum of  about the

centre or the earth changes in direction,

but its magnitude remains constant.

S

S

https://dl.doubtnut.com/l/_6kKPZMuXn6OE
https://dl.doubtnut.com/l/_pRgsIyW7bCyu


Motion Of Satellite

C. The total mechanical energy of  varies

perodically will time.

D. The linear momentum  remains

constant in magnitude

Answer: A

Watch Video Solution

S

S

https://dl.doubtnut.com/l/_pRgsIyW7bCyu


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

then kinetic energy is proportional to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T

1

T

1

T 2

1

T 3

T 2 / 3

https://dl.doubtnut.com/l/_5cDa0ipLZzAc
https://dl.doubtnut.com/l/_ZuHHH5tRbPsu


2. Which of the following statement is correct

about satellites?

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

https://dl.doubtnut.com/l/_ZuHHH5tRbPsu


D. The speed of satellite increases with an

increase in the radius of its orbit.

Answer: B

Watch Video Solution

3. A satellite is moved from one circular orbit

around the earth, to another of lesser radius.

Which of the following statement is true?

https://dl.doubtnut.com/l/_ZuHHH5tRbPsu
https://dl.doubtnut.com/l/_sZWvq6nIHpIc


A. The kinetic energy of satellite increases

and the gravitational potential energy of

satellite -earth system increases,

B. The kinetic energy of satellite increases

and the gravitational potential energy of

satellite -earth system decreases,

C. The kinetic energy of satellite decreases

and the gravitational potential energy of

satellite -earth system decreases,

https://dl.doubtnut.com/l/_sZWvq6nIHpIc


D. The kinetic energy of satellite decreases

and the gravitational potential energy of

satellite -earth system increases,

Answer: B

Watch Video Solution

4. Which of the following statement is correct

regarding a geostationary satellite?

https://dl.doubtnut.com/l/_sZWvq6nIHpIc
https://dl.doubtnut.com/l/_pYNBHZmoD4gj


A. A geostationary satellite goes around

the earth in east-west direction.

B. A geostatioanry satellite goes around

the earth in west-east direction.

C. The time periode of a geostationary

satellite is  hours

D. The angle between the equatorial plane

and the orbital plane of geostationary

satellite is 

Answer: B

48

90∘

https://dl.doubtnut.com/l/_pYNBHZmoD4gj


Watch Video Solution

5. 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

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

stationary satellite will be

A. 

B. 

C. 

R

ω

g

R2g/ω

R2ω2 /g

Rg/ω2

https://dl.doubtnut.com/l/_pYNBHZmoD4gj
https://dl.doubtnut.com/l/_ELRnzPnYuiKq


D. 

Answer: D

Watch Video Solution

R2g/ω2

6. The correct graph representing the

variation of total energy , kinetic energy 

 and potential energy  of a satellite

with its distance form the centre of earth is

A. 

(Et)

(Ek) (U)

https://dl.doubtnut.com/l/_ELRnzPnYuiKq
https://dl.doubtnut.com/l/_NWBkhkF0NyhN


B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NWBkhkF0NyhN


7. A satellite is seen every  over the equator.

It is known that it rotates opposite to that of

earth's direction. Then, the angular velocity (in

radius per hour) of satellite about the centre

of earth will be

A. 

B. 

C. 

D. 

Answer: C

6h

π

2

π

3

π

4

π

8

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


Watch Video Solution

8. A satellite is seen after every  hours over

the equator at a place on the earth when its

sense of rotation is opposite to the earth. The

time interval after which it can be seen at the

same place when the sense of rotation of

earth and satellite is same will be:

A. 

B. 

C. 

8

8hours

12hours

24hours

https://dl.doubtnut.com/l/_YALFNdNCsEmI
https://dl.doubtnut.com/l/_RTNWfLR9Epl7


D. 

Answer: C

Watch Video Solution

6hours

9. Two satellites of masses of  and 

 are revolving round the earth

in circular orbits of radius  and 

respectively. Which of the following

statements is true regarding their speeds 

and ?

m1

m2(m1 > m2)

r1 r2(r1 > r2)

v1

v2

https://dl.doubtnut.com/l/_RTNWfLR9Epl7
https://dl.doubtnut.com/l/_OaF6WWddrxwE


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v1 = v2

v1 < v2

v1 >v2

=
v1

r1

v2

r2

10. 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

https://dl.doubtnut.com/l/_OaF6WWddrxwE
https://dl.doubtnut.com/l/_hm4ph3F4QTDq


the satellite moves in a circular orbit just

above earth atmosphere is

A. One

B. Two

C. Half

D. In�nity

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_hm4ph3F4QTDq


11. The orbital velocity of an satellite in a

circular orbit just above the earth's surface is

. For a satellite orbiting at an altitude of half

of the earth's radius, the orbital velocity is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v

v
3

2

√ v
3

2

√ v
2

3

v
2

3

https://dl.doubtnut.com/l/_Uw7xBDCdOcmC


Watch Video Solution

12. A satellite is moving around the earth's

with speed  in a circular orbit of radius . If

the orbit radius is decreases by  , its speed

will

A. Increases by 

B. Increases by 

C. decreases by 

D. decreases by 

v r

1 %

1 %

0.5 %

1 %

0.5 %

https://dl.doubtnut.com/l/_Uw7xBDCdOcmC
https://dl.doubtnut.com/l/_pExZ9F68KgNC


Answer: B

Watch Video Solution

13. A satellite revolves in elliptical orbit around

a planet of mass . Its time period is  and 

 is at the centre of the path. The length of

the major axis of the path is: (neglect the

gravitational e�ect of other object in space)

A. 

B. 

M T

M

2[ ]
1 / 3

GMT 2

4π2

[ ]
1 / 3

GMT 2

4π2

https://dl.doubtnut.com/l/_pExZ9F68KgNC
https://dl.doubtnut.com/l/_xr2vOQd6BcnN


C. 

D. none of these

Answer: A

Watch Video Solution

[ ]
1 / 3

1

2

GMT 2

4π2

14. Two identical satellite are at  and 

away from earth surface, the wrong statement

is ( =radius of earth)

A. Ratio of total energy will be 

R 7R

R

4

https://dl.doubtnut.com/l/_xr2vOQd6BcnN
https://dl.doubtnut.com/l/_l4paGVjeFAhf


B. Ratio of kinetic energy will be 

C. Ratio of potential energy will be 

D. Ratio of total energy will be  but ratio

of potential and kinetic energies will be

Answer: D

Watch Video Solution

4

4

4

2

https://dl.doubtnut.com/l/_l4paGVjeFAhf


15. In the following four periods 

(i) Time of revolution of a satellite just above

the earth's surface   

(ii) Period of oscillation of mass inside the

tunnel bored along the diameter of the earth

  

(iii) Period of simple pendulam having a length

equal to the earth's raduis in a unifrom �eld of

  

(iv) Period of an in�nite length simple

pendulam in the earth's real gravitational �eld

(Tst)

(Tma)

9.8N /kg(Tsp)

(Tis)

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


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Tst > Tma

Tma > Tst

Tsp > Tis

Tst = Tma = Tsp = Tis

16. A satellite with kinetic energy  is

revolving round the earth in a circular orbit.

How much more kinetic energy should be

Ek

https://dl.doubtnut.com/l/_uuvIvwpFxgDn
https://dl.doubtnut.com/l/_eywAr57RpmtE


given to it so that it may just escape into

outer space

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Ek

2Ek

Ek

1

2

3Ek

https://dl.doubtnut.com/l/_eywAr57RpmtE


17. The little prince ( the main charcter of the

novel written by Antione de saint-Exupery)

lives on the spherical planet named ,

the density of which is . The little

prince noticed that if he quickens his pace, he

feels himself ligheter. when he reached the

speed of  he became weightless, and

began to orbit about the planet as a satellite.

what is escape speed on the surface of planet?

A. 

B. 

B − 612

5200kg/m3

2m/s

2√2m/s

2m/s

https://dl.doubtnut.com/l/_zH18fJdjV1tm


C. 

D. 

Answer: A

Watch Video Solution

4√2m/s

8√2m/s

18. A satellite moves estwards very near the

surface of the Earth in equitorial plane with

speed . Another satellite moves at the

same height with the same speed in the

equatorial plane but westwards. If  =radius

(v0)

R

https://dl.doubtnut.com/l/_zH18fJdjV1tm
https://dl.doubtnut.com/l/_MFvLAwEehsy5


of the Earth and  be its angular speed of the

Earth about its own axis. Then �nd the

approximate di�erence in the two time period

as observed on the earth.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ω

4πωR2

v2
0 + R2ω2

2πωR2

v2
0 − R2ω2

4πωR2

v2
0 − R2ω2

2πωR2

v2
0 + R2ω2

https://dl.doubtnut.com/l/_MFvLAwEehsy5


19. Two satellites  revole round a

planet in coplanar circular orbits in the same

sanse. Their periods of revolution are 1 hour

and 8 hour respectively. The radius of the orbit

of  When  �nd  

(i) the speed of S_1

S_2

S_1.`

A. 

B. 

S1 and S2

S1is104km, S2isclosest → S1

S2relative →

(ii)theanga––rspeedof

asactuallyobservedbyan ∗ ronautis

2π × 104kmph

π × 104kmph

https://dl.doubtnut.com/l/_MFvLAwEehsy5
https://dl.doubtnut.com/l/_mmBf7R579qaH


C. 

D. 

Answer: B

Watch Video Solution

× 104kmph
π

2

× 104kmph
π

3

20. The orbital velocity of an satellite in a

circular orbit just above the earth's surface is

. For a satellite orbiting at an altitude of half

of the earth's radius, the orbital velocity is

v

https://dl.doubtnut.com/l/_mmBf7R579qaH
https://dl.doubtnut.com/l/_dftZnBvBrgT2


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(3/2)v

√(3/2)v

√(2/3)v

(2/3)v

21. The time period of an arti�cial satellite in a

circular orbit of radius  is  days and itsR 2

https://dl.doubtnut.com/l/_dftZnBvBrgT2
https://dl.doubtnut.com/l/_KPn8wd7FLqkl


orbital velocity is . If time period of another

satellite in a circular orbit is  days then

A. Its radius of orbit is  and orbital

velocity is 

B. Its radius of orbit is  and orbital

velocity is 

C. Its radius of orbit is  and orbital

velocity is 

D. Its radius of orbit is  and orbital

velocity is 

v0

16

4R

v0

4R

v0

2

2R

n0

2R

v0

2

https://dl.doubtnut.com/l/_KPn8wd7FLqkl


Answer: B

Watch Video Solution

22. The orbit velocity of a satellite at a height

 above the surface of Earth is . The escape

velocity from the location is

A. 

B. 

C. 

D. none of these

R v

√2v

2v

4v

https://dl.doubtnut.com/l/_KPn8wd7FLqkl
https://dl.doubtnut.com/l/_fIeYnUYU83Ft


Answer: A

Watch Video Solution

23. A satellite of mass  is in a circular orbit of

radius  about the earth. The energy

required to transfer it to a circular orbit of

radius  is (where  and  is the mass

and radius of the earth respectively)

A. 

B. 

m

2RE

4RE ME RE

GMEm

2RE

GMEm

4RE

https://dl.doubtnut.com/l/_fIeYnUYU83Ft
https://dl.doubtnut.com/l/_Y2ZXqC5jeS0U


C. 

D. 

Answer: C

Watch Video Solution

GMEm

8RE

GMEm

16RE

24. in the previous question, the change in

potential energy.

A. 

B. 

GMEm

2RE

GMEm

4RE

https://dl.doubtnut.com/l/_Y2ZXqC5jeS0U
https://dl.doubtnut.com/l/_fMEfaVu1Ie9T


C. 

D. 

Answer: B

Watch Video Solution

GMEm

8RE

s
GMEm

RE

25. Two stars each of mass  and radius 

are approaching each other for a head-on

collision. They start approaching each other

when their separation is . If their

M R

r > > R

https://dl.doubtnut.com/l/_fMEfaVu1Ie9T
https://dl.doubtnut.com/l/_hlRMMKFfJ4G5


speed at this separation are negligible, the

speed  with which they collide would be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

v

v = √GM( − )
1

R

1

r

v = √GM( − )
1

2R

1

r

v = √GM( + )
1

R

1

r

v = √GM( + )
1

2R

1

r

https://dl.doubtnut.com/l/_hlRMMKFfJ4G5


26. A satellite is orbiting the earth in a circular

orbit of radius . Its

A. kinetic energy veries as 

B. angular momentum varies as 

C. linear momentum varies as 

D. frequency of revolution varies as 

Answer: D

Watch Video Solution

r

r

r− 1

r2

r− 3 / 2

https://dl.doubtnut.com/l/_nn5K3a1SQZrI
https://dl.doubtnut.com/l/_S1qOO9CbM73L


27. The time period  of the moon of planet

mars (mass ) is related to its orbital radius

 as ( =gravitational constant)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

T

Mm

R G

T 2 =
4π2R3

GMm

T 2 =
4π2GR3

Mm

T 2 =
2πGR3

Mm

T 2 = (4πMmGR
3)

https://dl.doubtnut.com/l/_S1qOO9CbM73L
https://dl.doubtnut.com/l/_W3TjXOmFKDao


28. 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/_W3TjXOmFKDao


Watch Video Solution

29. A satellite of a mass  orbits the earth at a

hight  above the surface of the earth. How

much energy must be expended to rocket the

satellite out of earth's gravitational in�uence?

(where  and  be mass and radius of the

earth respectively)

A. 

B. 

C. 

m

h

ME RE

GMEm

4(RE + h)

GMEm

2(RE + h)

GMEm

(RE + h)

https://dl.doubtnut.com/l/_W3TjXOmFKDao
https://dl.doubtnut.com/l/_edwYfLJoFesK


D. 

Answer: B

Watch Video Solution

2GMEm

(RE + h)

30. An arti�cial satellite moving in a circular

orbit around the earth has a total energy .

Its potential energy is

A. 

B. 

E0

−E0

E0

https://dl.doubtnut.com/l/_edwYfLJoFesK
https://dl.doubtnut.com/l/_crRi3hPqk8ri


C. 

D. 

Answer: C

Watch Video Solution

2E0

−2E0

31. For a satellite moving in a circular orbit

around the earth, the ratio of its potential

energy to kinetic energy is

A. 1

https://dl.doubtnut.com/l/_crRi3hPqk8ri
https://dl.doubtnut.com/l/_chvCwdhZGqkO


B. 

C. 

D. 

Answer: D

Watch Video Solution

−1

2

−2

32. 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?

S1 S2

S1

S2

https://dl.doubtnut.com/l/_chvCwdhZGqkO
https://dl.doubtnut.com/l/_6JSn2ARCKCaj


A. The potential energies of earth and

satellite in the two cases are equal

B.  and  are moving with the same

period

C. The kinetic energy of two satellites are

equal

D. The time period of  is four times that 

.

Answer: B

Watch Video Solution

S1 S2

S1

S2

https://dl.doubtnut.com/l/_6JSn2ARCKCaj


33. The orbit of geostationary satellite is

circular, the time period of satellite depeds on

(i) mass of the satellite, (ii) mass of earth, (iii)

readius of the orbit and (iv) height of the

satellite from the surface of the earth

A. (i) only

B. (i) and (ii)

C. (i), (ii) and (iii)

D. (ii), (iii) and (iv)

https://dl.doubtnut.com/l/_6JSn2ARCKCaj
https://dl.doubtnut.com/l/_YU91b2BygIBC


Problems Based On Mixed Concepts

Answer: D

Watch Video Solution

1. A body is �red with a velocity of magnitude

 at an angle of  with the

radius vector of earth. If at the highest point

the speed of the body is , the maximum

height attained by the body is equal to:

√gR < V√2gR 30∘

V /4

https://dl.doubtnut.com/l/_YU91b2BygIBC
https://dl.doubtnut.com/l/_qBfbCrjO2yCZ


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

V 2 /8g

R

√2R

2. The gravitational �eld intensity at a point

 from the centre of the earth is 10, 000km

https://dl.doubtnut.com/l/_qBfbCrjO2yCZ
https://dl.doubtnut.com/l/_NXyMGjqaHuB9


. The gravitational potential at that

point is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4.8Nkg− 1

−4.8 × 10− 7Jkg− 1

−2.4 × 107Jkg− 1

4.8 × 106Jkg− 1

3.6 × 106Jkg− 1

https://dl.doubtnut.com/l/_NXyMGjqaHuB9


3. 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/_DKUaFLKu2V22


Answer: A

Watch Video Solution

4. The density of the core a planet is  and

that of the outer shell is . The radii of the

core and that of the planet are  and 

respectively. The acceleration due to gravity at

the surface of the planet is same as at a depth

ρ1

ρ2

R 2R

https://dl.doubtnut.com/l/_DKUaFLKu2V22
https://dl.doubtnut.com/l/_OnOYgSqVF4kl


. Find the ratio of   

A. 

B. 

C. 

D. 

R
ρ1

ρ2

3/4

5/3

7/3

3/5

https://dl.doubtnut.com/l/_OnOYgSqVF4kl


Answer: C

Watch Video Solution

5. Work done by an external agent in bringing

three particles each of mass  at the vertices

of an equilateral triangle of length  is

A. 

B. 

C. 

D. none of these

m

l

3Gm2

l

−
3Gm2

l

3Gm2

2l

https://dl.doubtnut.com/l/_OnOYgSqVF4kl
https://dl.doubtnut.com/l/_A7CioS5DZ8II


Answer: B

Watch Video Solution

6. The ratio of KE of a planet at the points 

and  is : 

A. 

1

2

( )
2

r1

r2

https://dl.doubtnut.com/l/_A7CioS5DZ8II
https://dl.doubtnut.com/l/_rUs19CeS5iaq


B. 

C. 

D. 

Answer: B

Watch Video Solution

( )
2

r2

r1

r1

r2

r2

r1

7. If radius of the earth contracts to half of its

present value without change in its mass,

what will be the new duration of the day?

https://dl.doubtnut.com/l/_rUs19CeS5iaq
https://dl.doubtnut.com/l/_LF3P3kytqnio


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

12hr

6hr

42min

8. Find the escape velocity of particle of mass

 which is situated at a radial distance m r

https://dl.doubtnut.com/l/_LF3P3kytqnio
https://dl.doubtnut.com/l/_V40DvdNvvzMR


(from centre of earth) above the earth's

surface.  is the mass earth.

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

M

√
GM

2r

√
GM

r

√
2GM

r

https://dl.doubtnut.com/l/_V40DvdNvvzMR


9. If a particles of mass  is projected with

minimum velocity form the surface of a star

with kinetic energy  and potential

energy at surface of the star 

towards the star of same mass  and radius 

(  and  are constant) to reach the other

star. Find the distance between the centre of

the two stars:

A. 

B. 

C. 

m

K1GMm

a
K2GMm

a

m a

K1 K2

2a

(K2 − K1)

4a

(K2 − K1)

2a

(K1 − K2)

https://dl.doubtnut.com/l/_5XPD6CPmmCZk


D. 

Answer: B

Watch Video Solution

a

(K1 − K2)

10. The mass of a satellite is  and radius

is  where  and  are the mass and

radius of the planet. The distance between the

surfaces of planet and its satellite will be

atleast greter than:

A. 

M /81

R/4 M R

1.25R

https://dl.doubtnut.com/l/_5XPD6CPmmCZk
https://dl.doubtnut.com/l/_JYrjudBHgcHc


B. 

C. 

D. 

Answer: A

Watch Video Solution

12.5R

10.5R

5R

11. The orbital velocity of a satellite at point 

with radius  and . The radius of a point 

is . If the orbit is increased in radial distance

so that  becomes  �nd the orbital

B

rB n A

rA

rA .12rA

https://dl.doubtnut.com/l/_JYrjudBHgcHc
https://dl.doubtnut.com/l/_fbzLuI70NIQw


velocity at :  

A. 

B. 

C. 

D. 

Answer: A

(1.2rA)

vrB

rA√1.2

vrA

1.2rB

vrB

1.2rA

vrA

rB√2

https://dl.doubtnut.com/l/_fbzLuI70NIQw


Watch Video Solution

12. 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. 

m

10RE

vi vf RE ME

v2
f

= v2
i + (1 + )

2GM

RE

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/_fbzLuI70NIQw
https://dl.doubtnut.com/l/_BrBQXqvzrOMq


Answer: C

Watch Video Solution

13. A projectile rises upto a maximum height of

 where  is a constant and  is

the radius of earth. If the velocity of projectile

with which it should be �red upwards form the

surface of the earth to reach this height is

equal to the product of a coe�ecient and

escape velocity then this coe�ecient is equal

to:

R/(1 − K2) K R

https://dl.doubtnut.com/l/_BrBQXqvzrOMq
https://dl.doubtnut.com/l/_6KZ7bCstqy4R


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

K

K2

K3 / 2

K1 / 2

14. A particle is projected from the surface of

one star towards other star of same radius 

and mass with such a minimum velocity

a

https://dl.doubtnut.com/l/_6KZ7bCstqy4R
https://dl.doubtnut.com/l/_3BXoiticLehW


, so that it is attracted towards

other star. Find the value of  if two stars are 

 distance apart: 

A. 

B. 

C. 

K√
GM

a

K

2r

2(r − a)

[r(2r − a)]1 / 2

2(r − a)

[r(r − a)]1 / 2

r − a

[r(r − a)]1 / 2

https://dl.doubtnut.com/l/_3BXoiticLehW


D. 

Answer: A

Watch Video Solution

r + a

[r(r − a)]1 / 2

15. Two stars of mass  and  are parts of a

binary star system. The radii of their orbits are

 and  respectivey, measured from the

centre of mass of the system. The magnitude

of gravitational force  exerts on  is

A. 

m1 m2

r1 r2

m1 m2

m1m2G

(r1 + r2)2

https://dl.doubtnut.com/l/_3BXoiticLehW
https://dl.doubtnut.com/l/_fi0ICmMkE4tB


B. 

C. 

D. 

Answer: A

Watch Video Solution

m1G

(r1 + r2)2

m2G

(r1 + r2)2

G(m1 + m2)

(r1 + r2)
2

16. Binary stars of comparable masses rotates

under the in�uence of each other's gravity at a

distance  where  is the angular[ ]
1 / 3

2G

ω2
ω

https://dl.doubtnut.com/l/_fi0ICmMkE4tB
https://dl.doubtnut.com/l/_ntc6ncvtCPpQ


velocity of each of the system. If di�erence

between the masses of two stars is  units.

Find the ratio of the masses of smaller to

bigger star. 

A. 

B. 

C. 

6

4: 10

1: 7

2: 8

https://dl.doubtnut.com/l/_ntc6ncvtCPpQ


D. 

Answer: B

Watch Video Solution

3: 9

17. The ratio of cube of circumferences of the

orbit of a satellite to the volume of the earth

is , where  is the acceleration

of gravity. Find the time period of satellite (in

secods).  is the radius of earth

A. 

6 × 1010(g/R) g

R

2 × 105

https://dl.doubtnut.com/l/_ntc6ncvtCPpQ
https://dl.doubtnut.com/l/_TwxFk750zctM


B. 

C. 

D. 

Answer: A

Watch Video Solution

105

4 × 104

104

18. Two planets revolve with same angular

velocity about a star. The radius of orbit of

outer planet is twice the radius of orbit of the

inner planet. If  is time period of theT

https://dl.doubtnut.com/l/_TwxFk750zctM
https://dl.doubtnut.com/l/_PlupmX8MaA7J


revolution of outer planet, �nd the time in

which inner planet will fall into the star. If it

was suddenly stopped.

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

√
23gR

11

√
25gR

11

− R
v2
a

gR2

− R
v2
a

2gR2

https://dl.doubtnut.com/l/_PlupmX8MaA7J
https://dl.doubtnut.com/l/_GBjdkM8Flelz


19. What would be the projections velocity of a

satellite so that intersteller (interspace with

no gravitation) velocity of the satellite

becomes the orbital velocity when it is in the

orbit at height of  from earth's surface,

where  is the radius of the earth?

A. 

B. 

C. 

D. 

10R

R

T√2

8

T√2

16

T√2

4

T√2

32

https://dl.doubtnut.com/l/_GBjdkM8Flelz


Answer: A

Watch Video Solution

20. A satellite in equatorial plane is rotating in

the direction of earth's rotation with time

interval between its two consecutive

appearence over head of an observer as time

period of rotation of the earth, . What is

the time period of the satellite?

A. 

TE

TE

https://dl.doubtnut.com/l/_GBjdkM8Flelz
https://dl.doubtnut.com/l/_LJktk0HmZKjg


B. 

C. 

D. 

Answer: C

Watch Video Solution

2TE

TE

2

2TE

3

21. A satellite is orbiting with areal velocity .

At what height form the surface of the earth,

it is rotating, if the radius of earth is ?

va

R

https://dl.doubtnut.com/l/_LJktk0HmZKjg
https://dl.doubtnut.com/l/_vOX44sOEkDQr


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− R
4v2

a

gR2

− R
2v2

a

gR2

− R
v2
a

gR2

− R
v2
a

2gR2

22. The magnitude of the gravitational �eld at

distance  and  from the centre of ar1 r2

https://dl.doubtnut.com/l/_vOX44sOEkDQr
https://dl.doubtnut.com/l/_9gzAqjGsjVsV


uniform sphere of radius  and mass  are 

 and  respectively. Then:

A.  if  and 

B.  if  and 

C.  if  and 

D.  if  and 

Answer: B

Watch Video Solution

R M

F1 F2

=
F1

F2

r1

r2
r1 > R r2 < R

=
F1

F2

r2
2

r2
1

r ! > R r2 > R

=
F1

F2

r3
1

r3
2

r1 < R r2 < R

=
F1

F2

r2
1

r2
2

η < R r2 < R

https://dl.doubtnut.com/l/_9gzAqjGsjVsV


23. A spherical planet has uniform density

. Find out the minimum

period for a satellite in a circular orbit around

it in seconds (Use 

).

A. 

B. 

C. 

D. 

Answer: B

× 104kg/m3π

2

G = × 10− 1120

3

N − m2

kg2

7500

3000

4500

6000

https://dl.doubtnut.com/l/_1LIjTYWoaJpb


Watch Video Solution

24. A particle is projected from point , that is

at a distance  form the centre of the earth,

with speed  in a direction making  with

the line joining the centre of the earth and

point , as shown. Consider gravitational

interaction only between thesetwo. (Use

). The speed  if

particle pasess grazing the surface of the

earth is 

A

4R

V1 30∘

A

= 6.4 × 107m2 /s2GM

R
V1

https://dl.doubtnut.com/l/_1LIjTYWoaJpb
https://dl.doubtnut.com/l/_zOUYs3yscgU7


https://dl.doubtnut.com/l/_zOUYs3yscgU7


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2√2 × 103m/s

4√2 × 103m/s

4 × 103m/s

4√3 × 103m/s

25. Three identical stars, each of mass , from

an equilateral triangle (stars are positioned at

the corners) that rotates around the centre of

M

https://dl.doubtnut.com/l/_zOUYs3yscgU7
https://dl.doubtnut.com/l/_SqLHDULXAzqO


the triangle. The system is isolated and edge

length of the triangle is . The amount of

work done, that is required ot dismantle the

system, is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

L

3GM 2

L

3

2
GM 2

L

3

4
GM 2

L

GM 2

2L

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


26. A satellite can be in a geostationary orbit

around earth in an orbit of radius . If the

angular velocity of earth about its axis

doubles, a satellite can now be in a

geostationary orbit aroun earth radius

A. 

B. 

C. 

D. 

r

r

2

r

2√2

r

(4)1 / 3

r

(2)1 / 3

https://dl.doubtnut.com/l/_SqLHDULXAzqO
https://dl.doubtnut.com/l/_XMtAs0hLPjRD


Answer: C

Watch Video Solution

27. 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. 

R

2R

https://dl.doubtnut.com/l/_XMtAs0hLPjRD
https://dl.doubtnut.com/l/_s2X8SvX6yVBT


B. 

C. 

D. 

Answer: D

Watch Video Solution

4R

R
1

4

R
1

2

28. Imagine a new planet having the same

density as that of earth but  times bigger

than the earth in size. If the acceleration due

3

https://dl.doubtnut.com/l/_s2X8SvX6yVBT
https://dl.doubtnut.com/l/_6TrN1Y8DswNU


to gravity on the surface of earth is  and that

on the new plane is  , then :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g

g

g' = 3g

g' = 9g

g' = g/7

g' = 27g

https://dl.doubtnut.com/l/_6TrN1Y8DswNU


29. A cavity of radius  is made inside a

solid sphere of radius . The centre of the

cavity is located at a distance  from the

centre of the sphere. The gravitational force

on a particle of a mass  at a distance 

from the centre of the sphere on the line

joining both the centres of sphere and cavity

is (opposite to the centre of cavity). [Here

, where  is the mass of the

solid sphere]

A. 

R/2

R

R/2

'm' R/2

g = GM /R2 M

mg

2

https://dl.doubtnut.com/l/_Mi4XMxIMHnuY


Assertion Reasoning

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

3mg

8

mg

16

1. Assertion: The time period of revolution of a

satellite close to surface of earth is smaller

https://dl.doubtnut.com/l/_Mi4XMxIMHnuY
https://dl.doubtnut.com/l/_rMF7Y0tCdua4


then that revolving away from surface of

earth. 

Reason: The square of time period of

revolution of a satellite is directely

proportioanl to cube of its orbital radius.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

https://dl.doubtnut.com/l/_rMF7Y0tCdua4


C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

Watch Video Solution

2. Assertion: Geostationary satellite appear

�xed from any point on earth. 

Reason: The time period of geostationary

satellite is  hrs24

https://dl.doubtnut.com/l/_rMF7Y0tCdua4
https://dl.doubtnut.com/l/_g8BUDuVzVvXz


A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

https://dl.doubtnut.com/l/_g8BUDuVzVvXz


Watch Video Solution

3. Assertion: The motion of a particle under

the central force is always con�ned to a plane. 

Reason: Angular momentum is always

conserved in the motion under a central force.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

https://dl.doubtnut.com/l/_g8BUDuVzVvXz
https://dl.doubtnut.com/l/_RRyaUAf8C81m


B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_RRyaUAf8C81m


4. Assertion: There is no e�ect of rotation of a

earth on acceleration due to gravity at poles. 

Reason : Rotation of earth is about polar axis.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

https://dl.doubtnut.com/l/_ofTPNRQvzk3U


D. If both the assertion and reason are

false.

Answer: A

Watch Video Solution

5. Assertion: The ratio of intertial mass to

gravitational mass is equal to one. 

Reason: The inertial mass and gravitational

mass of a body are equivalent.

https://dl.doubtnut.com/l/_ofTPNRQvzk3U
https://dl.doubtnut.com/l/_V9GXOxZHwy05


A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

https://dl.doubtnut.com/l/_V9GXOxZHwy05


Watch Video Solution

6. Assertion : Gravitational potential of earth

at every place body are equal to one. 

Reason: Everybody on earth is bound by the

attraction of earth.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

https://dl.doubtnut.com/l/_V9GXOxZHwy05
https://dl.doubtnut.com/l/_9hgz6YMuRg9E


B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_9hgz6YMuRg9E


7. Assertion : Even when orbit of a satellite is

elliptical, its plane of rotation passes through

the centre of earth. 

Reason: According to law of conservation of

angular momentum plane of rotation of

satellite always remin same.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

https://dl.doubtnut.com/l/_gYAq1qj95bCa


B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_gYAq1qj95bCa


8. Assertion: if an earth satellite moves to a

lower orbit, there is some dissipation of

energy but the satellite speed increases. 

Reason: The speed of satellite is a constant

quantity.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

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


explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: C

Watch Video Solution

9. Assertion: The time period of geostationary

satellite is  hrs. 

Reason: Geostationary satellite must have the

24

https://dl.doubtnut.com/l/_dkmPdvViwuxt
https://dl.doubtnut.com/l/_jlGrtmYAO2y7


same time period as the time taken by the

earth to complete on revolution about its axis.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

https://dl.doubtnut.com/l/_jlGrtmYAO2y7


D. If both the assertion and reason are

false.

Answer: B

Watch Video Solution

10. Assertion: When distance between bodies

is doubled and also mass of each body is also

doubled, gravitational force between them

remains the same. 

Reason: According to Neweton's law

https://dl.doubtnut.com/l/_jlGrtmYAO2y7
https://dl.doubtnut.com/l/_6hjlsUqsPXBA


gravitational, force is directely proportional to

mass of bodies and inversely proportional to

square of distance between them.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

https://dl.doubtnut.com/l/_6hjlsUqsPXBA


D. If both the assertion and reason are

false.

Answer: A

Watch Video Solution

11. Assertion: Generally the path of projectile

form the earth is parabolic but it is elliptical

for projection going to a very large height. 

Reason: The path of projectile is independent

of the gravitational force of earth.

https://dl.doubtnut.com/l/_6hjlsUqsPXBA
https://dl.doubtnut.com/l/_fFihjBbSaUQX


A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: C

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


Watch Video Solution

12. Assertion: A body becomes weightless at

the centre of earth. 

Reason: As the distance form centre of earth

decreases, acceleration due to gravity

increases.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

https://dl.doubtnut.com/l/_fFihjBbSaUQX
https://dl.doubtnut.com/l/_E33PNg5AcfXj


B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_E33PNg5AcfXj


13. Assertion: Space rockets are usually

lauched in the the equitorial line from west to

east. 

Reason: The acceleration due to gravity is

minimum at the equatore.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

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


explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: B

Watch Video Solution

14. Assertion: A person sitting in an arti�cial

satellite revolving around the earth feels

weightless. 

https://dl.doubtnut.com/l/_xapRDHTGyJso
https://dl.doubtnut.com/l/_nNAo9sKBd5oa


Reason: There is no gravitational force on the

satellite.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

https://dl.doubtnut.com/l/_nNAo9sKBd5oa


D. If both the assertion and reason are

false.

Answer: C

Watch Video Solution

15. Assertion: The speed of revolution of an

arti�cial satellite revoving very near the earth

is .  

Reason: Orbital velocity of a satellite, becomes

independent of height of near satellite.

8kms− 1

https://dl.doubtnut.com/l/_nNAo9sKBd5oa
https://dl.doubtnut.com/l/_8z9kkmyk5uu4


A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

https://dl.doubtnut.com/l/_8z9kkmyk5uu4


Watch Video Solution

16. Assertion: For the plantes orbiting around

the sun, angular speed, linear speed, K.E.

changes with time, but angular momentum

remains constant. 

Reason: No torque is acting on the rotating

planet. So its angular momentum is constant.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

https://dl.doubtnut.com/l/_8z9kkmyk5uu4
https://dl.doubtnut.com/l/_cDwZkTs3qAcC


B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_cDwZkTs3qAcC


Neet Questions

1. Potential energy of a satellite having mass

 and rotating at a height of 

from the earth surface is

A. 

B. 

C. 

D. 

Answer: A

m 6.4 × 106m

−0.5mgRe

−mgRe

−2mgRe

4mgRe

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


Watch Video Solution

2. With what velocity should a particle be

projected so that its height becomes equal to

radius of earth?

A. 

B. 

C. 

D. 

( )
1 / 2

GM

R

( )
1 / 2

GM

2R

( )
1 / 2

2GM

R

( )
1 / 2

4GM

R

https://dl.doubtnut.com/l/_pEJggYOSryCl
https://dl.doubtnut.com/l/_30vHVkCVLreW


Answer: A

Watch Video Solution

3. The period of a satellite in a circular orbit of

radius  is , the period of another satellite

in a circular orbit of radius  is

A. 

B. 

C. 

D. 

R T

4R

4T

T /4

8T

T /8

https://dl.doubtnut.com/l/_30vHVkCVLreW
https://dl.doubtnut.com/l/_Gc8CTjRsDXtt


Answer: C

Watch Video Solution

4. The acceleration due to gravity is  at a

point distant  from the centre of earth of

radius . If , then

A. 

B. 

C. 

D. 

g

r

R r < R

g ∝ r

g ∝ r2

g ∝ r− 1

g ∝ r− 2

https://dl.doubtnut.com/l/_Gc8CTjRsDXtt
https://dl.doubtnut.com/l/_2GHMh74CLYp6


Answer: A

Watch Video Solution

5. A body of mass  is lifted up from the

surface of earth to a height three times the

radius of the earth . The change in potential

energy of the body is

A. 

B. 

C. 

m

R

mgR
2

3

mgR
3

4

mgR

2

https://dl.doubtnut.com/l/_2GHMh74CLYp6
https://dl.doubtnut.com/l/_e4eAk1BeVd5h


D. 

Answer: B

Watch Video Solution

mgR

4

6. The acceleration due to gravity on the

planet  is  times the acceleration due to

gravity on planet . A man jumps to a height

of  on the surface of . What is the height

of jump by the same person on the planet ?

A. 

A 9

B

2m A

B

m
2

3

https://dl.doubtnut.com/l/_e4eAk1BeVd5h
https://dl.doubtnut.com/l/_Kn7q4NZqVkD0


B. 

C. 

D. 

Answer: C

Watch Video Solution

m
2

9

18m

6m

7. Two sphere of masses  and  are situated

in air and the gravitational force between

them is . The space around the masses in

m M

F

https://dl.doubtnut.com/l/_Kn7q4NZqVkD0
https://dl.doubtnut.com/l/_1IC1IPux17ZR


now �lled with a liquid of speci�c gravity . The

gravitational force will now be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3

F

9

3F

F

F

3

https://dl.doubtnut.com/l/_1IC1IPux17ZR


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
1

4

R
1

2

https://dl.doubtnut.com/l/_gVKWqiUjqj5b


Answer: D

Watch Video Solution

9. Radius of orbit of satellite of earth is . Its

kinetic energy is proportional to

A. 

B. 

C. 

D. 

R

1

R

1

√R

R

1

R3 / 2

https://dl.doubtnut.com/l/_gVKWqiUjqj5b
https://dl.doubtnut.com/l/_ipCYp6G7bOq0


Answer: A

Watch Video Solution

10. If the density of a small planet is the same

as that of earth while the radius of the planet

is  times that of the earth the gravitational

on the surface of that planet is :

A. 

B. 

C. 

0.2

0.2g

0.4g

2g

https://dl.doubtnut.com/l/_ipCYp6G7bOq0
https://dl.doubtnut.com/l/_nvSTrJkirAMZ


D. 

Answer: A

Watch Video Solution

4g

11. Imagine a new planet having the same

density as that of earth but  times bigger

than the earth in size. If the acceleration due

to gravity on the surface of earth is  and that

on the new plane is  , then :

A. 

3

g

g

g' = 3g

https://dl.doubtnut.com/l/_nvSTrJkirAMZ
https://dl.doubtnut.com/l/_qvgbv1MFHu7Z


B. 

C. 

D. 

Answer: A

Watch Video Solution

g' =
g

9

g' = 9g

g' = 27g

12. For a satellite moving in an orbit around

the earth, ratio of kinetic energy to potential

energy is

https://dl.doubtnut.com/l/_qvgbv1MFHu7Z
https://dl.doubtnut.com/l/_DwEMEeFKXtNw


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2

1

2

1

√2

√2

13. The earth is assumed to be a sphere of

raduis . A platform is arranged at a height 

from the surface of the , where  is its

R R

fve ve

https://dl.doubtnut.com/l/_DwEMEeFKXtNw
https://dl.doubtnut.com/l/_tDGjMVT1GoJH


escape velocity from the surface of the earth.

The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f

√2

1

√2

1

3

1

2

https://dl.doubtnut.com/l/_tDGjMVT1GoJH


14. 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 cases are equal

C.  and  are moving with the speed

S1 S2

S1

S2

S1

S2

S1 S2

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


D. The kinetic energies of the two satellites

are equal

Answer: C

Watch Video Solution

15. A roller coaster is designed such that riders

experience "weightlessness" as they go round

the top of a hill whose radius of curvature is

. The speed of the car at the top of the hill

is between

20m

https://dl.doubtnut.com/l/_iVRzsZPPdNgb
https://dl.doubtnut.com/l/_AjC9r4ecvfY6


A.  and 

B.  and 

C.  and 

D.  and 

Answer: A

Watch Video Solution

14m/s 15m/s

15m/s 16m/s

16m/s 17m/s

13m/s 14m/s

16. The �gure represents an elliptical orbit of a

planet around sun. The planet takes time  to

travel from  to  and it takes time  to

T1

A B T2

https://dl.doubtnut.com/l/_AjC9r4ecvfY6
https://dl.doubtnut.com/l/_LGBTMoLnPjTr


travel from  to . If the area  is double

that of area , then 

A. 

B. 

C. 

C D CSD

ASB

t1 > t2

t1 = 4t2

t1 = 2t2

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


D. 

Answer: C

Watch Video Solution

t1 = t2

17. The radii of circular orbits of two satellite 

and  of the earth are  and , respectively.

If the speed of satellite  is , then the speed

of satellite  will be

A. 

A

B 4R R

A 3v

B

3v/4

https://dl.doubtnut.com/l/_LGBTMoLnPjTr
https://dl.doubtnut.com/l/_xV63rQZrypR8


B. 

C. 

D. 

Answer: B

Watch Video Solution

6v

12v

3v/2

18. 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/_xV63rQZrypR8
https://dl.doubtnut.com/l/_3ney9spxcaKD


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−
3GM

a

−
2GM

a

−
GM

a

−
4GM

a

19. A plenet moving along an elliptical orbit is

closest to the sun at a distance  and

farthest away at a distance of . If  and 

r1

r2 v1 v2

https://dl.doubtnut.com/l/_3ney9spxcaKD
https://dl.doubtnut.com/l/_RPAWtGDfAF84


are the linear velocities at these points

respectively, then the ratio  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v1

v2

r2 /r1

(r2 /r1)2

r1 /r2

(r1 /r2)2

https://dl.doubtnut.com/l/_RPAWtGDfAF84


20. A particle of mass  is thrown upwards

from the surface of the earth, with a velocity .

The mass and the radius of the earth are,

respectively,  and .  is gravitational

constant  is acceleration due to gravity on

the surface of earth. The minimum value of 

so that the particle does not return back to

earth is

A. 

B. 

C. 

m

u

M R G

g

u

√
2GM

R

√
2GM

R2

√2gR2

https://dl.doubtnut.com/l/_TsvqB2bRLcRk


D. 

Answer: A

Watch Video Solution

√
4GM

R2

21. 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. 

a

2

−
2GM

a

https://dl.doubtnut.com/l/_TsvqB2bRLcRk
https://dl.doubtnut.com/l/_RX3sKCcaACuP


B. 

C. 

D. 

Answer: B

Watch Video Solution

−
3GM

a

−
4GM

a

−
GM

a

22. The height a which the weight of a body

becomes  its weight on the surface of

earth (radius ) is

1/16th

R

https://dl.doubtnut.com/l/_RX3sKCcaACuP
https://dl.doubtnut.com/l/_uHG3muIXSF3y


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4R

5R

15R

3R

23. A spherical planet far out in space has a

mass  and diameter . A particle of mass

m falling freely near the surface of this planet

M0 D0

https://dl.doubtnut.com/l/_uHG3muIXSF3y
https://dl.doubtnut.com/l/_oOPKnIlqfVda


will experience an accelertion due to gravity

which is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4GMpm/D2
p

4GMp /D2
p

GMpm/D2
p

GMp /D2
p

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


24. A geostationary satellite is orbiting the

earth at a height of  above the surface of

the earth,  being the radius of the earth. The

time period of another satellite in hours at a

height of  form the surface of the earth is

A. 

B. 

C. 

D. 

Answer: D

5R

R

2R

6

√2

5

10

6√2

https://dl.doubtnut.com/l/_ioNnknVdLl1u


Watch Video Solution

25. If  is escape velocity and , is orbital

velocity of satellite for orbit close to the

earth's surface. Then are related by

A. 

B. 

C. 

D. 

Answer: D

ve v0

v0 = √2ve

v0 = ve

ve = √2v0

ve = √2v0

https://dl.doubtnut.com/l/_ioNnknVdLl1u
https://dl.doubtnut.com/l/_KdTAo00YJdnr


Watch Video Solution

26. Which one of the following plots

represents the variation of the gravitational

�eld on a particle with distance  due to a thin

spherical shell of raduis ? (  is measured

from the centre of the spherical shell).

A. 

B. 

r

R r

https://dl.doubtnut.com/l/_KdTAo00YJdnr
https://dl.doubtnut.com/l/_zun6yFZIzeMS


C. 

D. 

Answer: B

Watch Video Solution

27. A body of mass  taken form the earth's

surface to the height is equal to twice the

radius  of the earth. The change in

potential energy of body will be

m

(R)

https://dl.doubtnut.com/l/_zun6yFZIzeMS
https://dl.doubtnut.com/l/_4ZoUvCrhNuo6


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mg2R

mgR
2

3

3mgR

mgR
1

3

28. In�nite number of bodies, each of mass

, are situated on -axis at distance 

 respectively, from the

2kg x

1m, 2m, 4m, 8m.........

https://dl.doubtnut.com/l/_4ZoUvCrhNuo6
https://dl.doubtnut.com/l/_wT6CxMusiOiH


origin. The resulting gravitational potential

the to this system at the origing will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−G

− G
8

3

− G
4
3

−4G

https://dl.doubtnut.com/l/_wT6CxMusiOiH


29. a projectile is �red from the surface of the

earth with a velocity of  and angle 

with the horizontal. Another projectile �red

from another planet with a velocity of 

at the same angle follows a trajectory which is

identical with the trajectory of the projectile

�red from the earth.The value of the

acceleration due to gravity on the planet is in

 is given 

A. 

B. 

5ms− 1 θ

3ms− 1

ms− 2 (g = 9.8ms− 2)

3.5

5.9

https://dl.doubtnut.com/l/_du4w3o4cAhXi


C. 

D. 

Answer: A

Watch Video Solution

16.3

110.8

30. A black hole is an object whose

gravitational �eld is so strong that even light

cannot escape from it. To what approximate

radius would earth (mass )

have to be compresed to be a black hole?

= 5.98 × 1024kg

https://dl.doubtnut.com/l/_du4w3o4cAhXi
https://dl.doubtnut.com/l/_SFmcMyFnIBX8


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

10− 9m

10− 6m

10− 2m

100m

31. Dependence of intensity of gravitational

�eld  of earth with distance  from

centre of earth is correctly represented by

(E) (r)

https://dl.doubtnut.com/l/_SFmcMyFnIBX8
https://dl.doubtnut.com/l/_IKRfoK2NF2ID


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_IKRfoK2NF2ID


32. Kepler's third law states that square of

period revolution  of a planet around the

sun is proportional to third power of average

distance  between sun and planet i.e.

  

here  is constant  

if the mass of sun and planet are  and 

respectively then as per Newton's law of

gravitational the force of alteaction between

them is , here  is gravitational

constant. The relation between  and  is

described as

(T )

i

T 2 = Kr3

K

M m

F =
GMm

r2
G

G K

https://dl.doubtnut.com/l/_BtLjwy6UK3YH


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

GK = 4π2

GMK = 4π2

K = G

K =
1

G

33. Two spherical bodies of mass M and 5M &

radii R & 2R respectively are released in free

space with initial separation between their

https://dl.doubtnut.com/l/_BtLjwy6UK3YH
https://dl.doubtnut.com/l/_9mOEOL9LOfyy


centres equal to 12R. If they attract each other

due to gravitational force only, then the

distance covered by the smallar body just

before collision is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2.5R

4.5R

7.5R

1.5R

https://dl.doubtnut.com/l/_9mOEOL9LOfyy


34. 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.

B. The angular momentum of  about the

centre or the earth changes in direction,

but its magnitude remains constant.

S

S

https://dl.doubtnut.com/l/_9mOEOL9LOfyy
https://dl.doubtnut.com/l/_564egyTVXh83


C. The total mechanical energy of  varies

perodically will time.

D. The linear momentum of  remains

costant is magnitude

Answer: A

Watch Video Solution

S

S

35. A remote-sensing satellite of earth revolves

in a circular orbit at a hight of 

above the surface of earth. If earth's radius is

0.25 × 106m

https://dl.doubtnut.com/l/_564egyTVXh83
https://dl.doubtnut.com/l/_uc3sdSiPkAdo


 and , then the

orbital speed of the satellite is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6.38 × 106m g = 9.8ms− 2

6.67kms− 1

7.76kms− 1

8.56kms− 1

9.13kms− 1

https://dl.doubtnut.com/l/_uc3sdSiPkAdo


36. The ratio of escape velocity at earth  to

the escape velocity at a planet  whose

radius and density are twice

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(ve)

(vy)

1: √2

1: 2

1: 2√2

1: 4

https://dl.doubtnut.com/l/_jnEKqK0oGop6


37. Which graph correctley presents the

variation of acceleration due to gravity with

the distance form the centre of the earth?

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_qWZETrGVxJ3r


Answer: D

Watch Video Solution

38. A satellite of mass  is orbiting the earth

(of radius ) at a height  from its surface.

The total energy of the satellite in terms of ,

the value of acceleration due to gravity at the

earth's surface,

A. 

B. 

m

R h

g0

2mg0R
2

R + h

−
2mg0R

2

R + h

https://dl.doubtnut.com/l/_qWZETrGVxJ3r
https://dl.doubtnut.com/l/_nfGkXohNVetL


C. 

D. 

Answer: D

Watch Video Solution

mg0R
2

2(R + h)

−
mg0R

2

2(R + h)

39. The acceleration due to gravity at a height

 above the earth is the same as at a depth

 below the surface of earth. Then :

A. 

1km

d

d = 1km

https://dl.doubtnut.com/l/_nfGkXohNVetL
https://dl.doubtnut.com/l/_FjZfKWj9nKb4


B. 

C. 

D. 

Answer: C

Watch Video Solution

d = km
3

2

d = 2km

d = km
1

2

40. Two astronauts are �oating in

gravitational free space after having lost

contanct with their spaceship. The two will:

https://dl.doubtnut.com/l/_FjZfKWj9nKb4
https://dl.doubtnut.com/l/_1s4ttMa1qKO9


A. Move towards each other

B. Move away from each other

C. Will becomes stationary

D. Keep �oating at the same distance

between them

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1s4ttMa1qKO9


41. The kinetic energies of a planet in an

elliptical orbit about the Sun, at positions

 and  are  and  respectively.

AC is the major axis and  is perpendicular

to  at the position of the sun as shown in

the �gure. Then 

A. 

B. 

A, B C KA, KB KC

SB

AC

KB > KA > KC

KA < KB < KC

https://dl.doubtnut.com/l/_gRJZga14QJey


C. 

D. 

Answer: D

Watch Video Solution

KB < KA < KC

KA > KB > KC

42. If the massn of the sun were ten times

smaller and the universal gravitational

constant were ten times larger in magnitude,

which of the following is not correct?

https://dl.doubtnut.com/l/_gRJZga14QJey
https://dl.doubtnut.com/l/_hMUIlOqOwxXq


A.  on the earth will not change

B. rain drops will fall faster

C. time period of a simple pendulam on the

earth would decreases

D. walking on the ground would becomes

more di�cult

Answer: A

Watch Video Solution

' g'

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


Aiims Questions

1. 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. 

11.2Km/s

11.2km/s

15.00km/s

22.4km/s

5.8km/s

https://dl.doubtnut.com/l/_pNSiiFZN6DvT


Answer: C

Watch Video Solution

2. The radius of earth is about  and

that of mars is about  The mass of the

earth is about times the mass of mars. An

object weight  on earth 's surface, then

its weight on the surface of mars will be:

A. 

B. 

6400Km

3200km

10

200N

8N

80N

https://dl.doubtnut.com/l/_pNSiiFZN6DvT
https://dl.doubtnut.com/l/_Q3t4V6u07eki


C. 

D. 

Answer: A

Watch Video Solution

40N

20N

3. 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:

R

1.01R

https://dl.doubtnut.com/l/_Q3t4V6u07eki
https://dl.doubtnut.com/l/_1wA3UPfrEEyN


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.0 %

3.0 %

1.5 %

0.7 %

4. The velocity with which a projectile must be

�red so that it escape earth's gravitational

does not depend on

https://dl.doubtnut.com/l/_1wA3UPfrEEyN
https://dl.doubtnut.com/l/_IxlYsqB96t4C


A. mass of the earth

B. radius of the projectile's orbit

C. mass of the projectile

D. gravitational constant

Answer: C

Watch Video Solution

5. The di�erence in the lengths of a mean

solar day and a sidereal day is about

https://dl.doubtnut.com/l/_IxlYsqB96t4C
https://dl.doubtnut.com/l/_du2o5abFa6RV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4min

1min

15min

56min

6. The condition for a uniform spherical mass

 of a radius  to be a black hole is [m r G

https://dl.doubtnut.com/l/_du2o5abFa6RV
https://dl.doubtnut.com/l/_QpUSJw2zyuvq


=gravitational constant and =acceleration

due to gravity]

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

g

( )
1 / 2

≤ c
2Gm

r

( )
1 / 2

≥ c
2Gm

r

( )
1 / 2

= c
2gm

r

( )
1 / 2

≥ c
gm

r

https://dl.doubtnut.com/l/_QpUSJw2zyuvq


7. The motion of planets in the solar system is

an exmaple of the conservation of

A. mass

B. linear momentum

C. energy

D. angular momentum

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_4AsuGbwFP8Gf
https://dl.doubtnut.com/l/_ErzUEGfhbpQX


8. Two masses  and  at an in�nite

distance from each other are initially at rest,

start interacting gravitationally. Find their

velocity of approach when they are at a

distance  apart.

A. 

B. 

C. 

D. 

Answer: C

m1 m2

r

[2G ]
1 / 2(m1 − m2)

r

[ ]
1 / 2

r

2G(m1 − m2)

[ (m1 + m2)]
1 / 22G

r

[ m1m2]
1 / 22G

r

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


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. 

C. 

1/6

(ρe)

(ρm) ( ) =
ρe

ρm

5

3

(Rm) Re

Re

5

18

Re

1

6

Re

3

18

https://dl.doubtnut.com/l/_ErzUEGfhbpQX
https://dl.doubtnut.com/l/_58xQmDlv1qRF


D. 

Answer: A

Watch Video Solution

/(2√3)Re

10. The gravitational potential energy of body

of mass 'm' at the earth's surface - . Its

gravitational potential energy at a height 

from the earth's surface will be (here  is the

radius of the earth)

A. 

mgRe

Re

Re

−2mgRe

https://dl.doubtnut.com/l/_58xQmDlv1qRF
https://dl.doubtnut.com/l/_euL4kZIWxhrp


B. 

C. 

D. 

Answer: D

Watch Video Solution

2mgRe

mgRe

1

2

− mgRe

1

2

11. The orbital velocity of an satellite in a

circular orbit just above the earth's surface is

. For a satellite orbiting at an altitude of half

of the earth's radius, the orbital velocity is

v

https://dl.doubtnut.com/l/_euL4kZIWxhrp
https://dl.doubtnut.com/l/_jKxIGJ7c8aoA


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v
3

2

√ v
3

2

√ v
2

3

v
2

3

12. Given raduis of earth  and length of a

day  the height of a geostationary satellite

is [ -Gravitational constant -mass of earth]

'R'

' T '

G M

https://dl.doubtnut.com/l/_jKxIGJ7c8aoA
https://dl.doubtnut.com/l/_Ti47d74kYfPj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( )
1 / 3

4π2GM

T 2

( )
1 / 3

− R
4π2GM

R2

( )
1 / 3

− R
GMT 2

4π2

( )
1 / 3

+ R
GMT 2

4π2

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

to the satellite to escape earth's gravitational

https://dl.doubtnut.com/l/_Ti47d74kYfPj
https://dl.doubtnut.com/l/_ycj9U45w9L9h


�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. 

Answer: B

Watch Video Solution

1

2

1/2

∞

https://dl.doubtnut.com/l/_ycj9U45w9L9h
https://dl.doubtnut.com/l/_negItbBWnEzB


14. A communication satellite of mass 

revolves around the earth in a circular orbit of

radius  in the equatorial plane of

the earth in the direction from west to east.

The magnitude of angular momentum of the

satellite is

A. 

B. 

C. 

D. 

500kg

4.0 × 107m

~1.3 × 1014m2s− 1

~0.58 × 1014m2s− 1

~2.58 × 1014m2s− 1

~0.13 × 1014m2s− 1

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


Answer: B

Watch Video Solution

15. The change in the gravitational potential

energy when a body of a mass  is raised to a

height  above the surface of the earth is

(here  is the radius of the earth)

A. 

B. 

C. 

m

nR

R

mgR

n

mmgR

( )mgR
n

n − 1

https://dl.doubtnut.com/l/_negItbBWnEzB
https://dl.doubtnut.com/l/_DQ8QhULM9Fd7


D. 

Answer: D

Watch Video Solution

( )mgR
n

n + 1

16. Assertion: The length of the day is slowly

increasing. 

Reason: The dominant e�ect causing a

slowdown in the rotation of the earth is the

gravitational pull of other planets in the solar

system.

https://dl.doubtnut.com/l/_DQ8QhULM9Fd7
https://dl.doubtnut.com/l/_d0FWtFTrzADK


A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: C

https://dl.doubtnut.com/l/_d0FWtFTrzADK


Watch Video Solution

17. Assertion: The value of acceleration due to

gravity does not depends upon mass of the

body on which force is applied. 

Reason: Acceleration due to gravity is a

constant quantity.

A. If both the assertion and reason are true

and reason is a true explanation of the

assertion.

https://dl.doubtnut.com/l/_d0FWtFTrzADK
https://dl.doubtnut.com/l/_80622zumvU3f


B. If both the assertion and reason are true

but the reason is not true the correct

explanation of the assertion.

C. If the assertion is true but reason false.

D. If both the assertion and reason are

false.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_80622zumvU3f


18. Assertion: Two di�erent planets have same

escape velocity. 

Reason: Value of escape velocity is a universal

constant.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

https://dl.doubtnut.com/l/_77XsLLiuN6Dk


C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: D

Watch Video Solution

19. Assertion: The centre of gravity of a body

coincides with its centre of mass only if the

gravitational �eld does not vary form one part

of the body to the other. 

https://dl.doubtnut.com/l/_77XsLLiuN6Dk
https://dl.doubtnut.com/l/_UH55hKUpdJxj


Reason: Centre of gravity is independent of

the gravitational �eld.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

https://dl.doubtnut.com/l/_UH55hKUpdJxj


D. If both the assertion and reason are

false.

Answer: C

Watch Video Solution

20. Assertion: The speed of revolution of an

arti�cial satellite revoving very near the earth

is .  

Reason: Orbital velocity of a satellite, becomes

independent of height near earth.

8kms− 1

https://dl.doubtnut.com/l/_UH55hKUpdJxj
https://dl.doubtnut.com/l/_zmbfoFGAPETZ


A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

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


Watch Video Solution

21. Assertion: Kepler's second law can be

understood by conservation of angular

momentum principle. 

Reason: Kepler's second law is related with

areal velocity which can further be proved to

be used on coservation of angular momentum

as .

A. If both the assertion and reason are true

and reason is a true explantion of the

(dA/dt) = (r2ω)/2

https://dl.doubtnut.com/l/_zmbfoFGAPETZ
https://dl.doubtnut.com/l/_SE8TqWut9BQK


assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_SE8TqWut9BQK


Chapter Test

1. A satellite of the earth is revolving in a

circular orbit with a uniform speed . If the

gravitational force suddenly disappears, the

satellite will

A. Continue to move with velocity  along

the original orbit

B. Move with a velocity  tangentially to

the original orbit

C. Fall down with increases velocity

v

v

v

https://dl.doubtnut.com/l/_qgPV0RYa5Vfj


D. Ultimately come to rest somewhere on

the original orbit

Answer: B

Watch Video Solution

2. The earth  moves in an elliptical orbit with

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

Its speed of motion will be maximum at the

E

S

https://dl.doubtnut.com/l/_qgPV0RYa5Vfj
https://dl.doubtnut.com/l/_O3dQcrNX5dvI


point 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C

A

B

D

https://dl.doubtnut.com/l/_O3dQcrNX5dvI


3. Di�erent points in the earth are at slightly

di�erent distance from the sun and hence

experience di�erent force due to gravitation.

For a rigid body, we know that if various forces

act at various points in it, the resultant

motion is as if a net force acts on the 

(centre of mass) causing translation and a net

torque at the  causing rotation around an

axis through the . for the earth-sun

system (approximating the earth as a uniform

density sphere).

CM

CM

CM

https://dl.doubtnut.com/l/_O3dQcrNX5dvI
https://dl.doubtnut.com/l/_WObkAvSm0jlp


A. the torque is zero

B. the torque causes the earth to spin

C. the rigid body result is not applicable

since the earth is not even

approximately a rigid body

D. the torque causes the earth to move

around the sun

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_WObkAvSm0jlp
https://dl.doubtnut.com/l/_ZwXjuNEnBFAU


4. A body weighs  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. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

700gm

1

7

200gmwt

400gmwt

50gmwt

300gmwt

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


5. If the mass of a planet is  less than

that of the earth and the radius is 

greater than that of the earth, the

acceleration due to gravity on the planet will

be

A.  times that on the surface of the earth

B.  times that on the surface of the earth

C.  times that on the surface of the earth

10 %

20 %

5

8

3

4

1

2

https://dl.doubtnut.com/l/_ZwXjuNEnBFAU
https://dl.doubtnut.com/l/_ZLLhsIaM8qQV


D.  times that on the surface of the

earth

Answer: A

Watch Video Solution

9

10

6. Determine the speed with which the earth

would have to rotate on its axis , so that a

person on the equator would weigh  th as

much as the person. Take .

3

5

R = 6400km

https://dl.doubtnut.com/l/_ZLLhsIaM8qQV
https://dl.doubtnut.com/l/_Zo2bUARAuGp1


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√
g

3R

√
2g

3R

√
2g

5R

√
2g

7R

7. In order to shift a body of mass  from a

circular orbit of radius  to a higher orbit of

radius  around the earth, the work done is

m

3R

5R

https://dl.doubtnut.com/l/_Zo2bUARAuGp1
https://dl.doubtnut.com/l/_ST3mC06qpjCO


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3GMm

5R

GMm

2R

2

15

GMm

R

GMm

5R

8. A tunnel is dug along a diameter of the

earth. Find the force on a particle of mass m

https://dl.doubtnut.com/l/_ST3mC06qpjCO
https://dl.doubtnut.com/l/_yHUoUFU2ueUL


placed in the tunnel at a distance x from the

centre.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r
GMem

R3
e

GMem

R3
er

GMemR3
e

r

r
GMem

R2
e

https://dl.doubtnut.com/l/_yHUoUFU2ueUL


9. The value of  at a certain height  above

the free surface of the earth is  where  is

the value of  at the surface of the earth. The

height  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g h

x/4 x

g

h

R

2R

3R

4R

https://dl.doubtnut.com/l/_r4QCHW20sueY


Watch Video Solution

10. Suppose that the acceleration of a free fall

at the surface of a distant planet was found to

be equal to that at the surface of the earth. If

the diameter of the planet were twice the

diameter of the earth, then the ratio of mean

density of the planet to that of the earth

would be

A. 

B. 

4: 1

2: 1

https://dl.doubtnut.com/l/_r4QCHW20sueY
https://dl.doubtnut.com/l/_MtzngJXjaQ6Z


C. 

D. 

Answer: D

Watch Video Solution

1: 1

1: 2

11. 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.

https://dl.doubtnut.com/l/_MtzngJXjaQ6Z
https://dl.doubtnut.com/l/_VMZ8PJK3anCw


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Gm2

r2

Gm2

4r2

√2
Gm2

4r2

√3
Gm2

4r2

12. A body of mass  rises to a height

 from the earth's surface where  is

earth's radius. If  is acceleration due to

m

h = R/5 R

g

https://dl.doubtnut.com/l/_VMZ8PJK3anCw
https://dl.doubtnut.com/l/_im8Moy6fhLgA


gravity at the earth's surface, the increase in

potential energy is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

mgh

mgh
4
5

mgh
5

6

mgh
6

7

https://dl.doubtnut.com/l/_im8Moy6fhLgA


13. A man weighs  on the surface of earth

of radius . At what height above the surface

of earth his weight will be ?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

80kg

r

40kg

R

2

√2R

(√2 − 1)R

(√2 + 1)R

https://dl.doubtnut.com/l/_1IFdCJbaOlcT


14. The gravitational potential energy of an

isolated system of three particles, each of

mass , at the three corners of an equilateral

triangle of side  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

m

l

−
Gm2

l

−
Gm2

2l

−
2Gm2

l

−
3Gm2

l

https://dl.doubtnut.com/l/_VWFDtaq052zC


15. Consider two solid uniform spherical

objects of the same density . One has radius

 and the other has radius . They are in

outer space where the gravitational �elds

from other objects are negligible. If they are

arranged with their surface touching, what is

the contact force between the objects due to

their traditional attraction?

A. 

B. 

ρ

R 2R

Gπ2ρ4

Gπ2R2ρ2128

81

https://dl.doubtnut.com/l/_VWFDtaq052zC
https://dl.doubtnut.com/l/_jci1nzSeoeMs


C. 

D. 

Answer: B

Watch Video Solution

Gπ2128

81

πR2G
128

87

16. A body starts from rest from a point

distant  from the centre of the earth. It

reaches the surface of the earth whose radius

is . The velocity acquired by the body is

r0

R

https://dl.doubtnut.com/l/_jci1nzSeoeMs
https://dl.doubtnut.com/l/_Q9m12QiigUsI


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2GM√ −
1

R

1

r0

√2GM( − )
1

R

1

r0

GM√ −
1

R

1

r0

√GM( − )
1

R

1

r0

17. If the radius of the earth decreases by

, the mass remaining unchanged, what10 %

https://dl.doubtnut.com/l/_Q9m12QiigUsI
https://dl.doubtnut.com/l/_bG9XXSa685mb


will happen to the acceleration due to gravity?

A. Decreases by 

B. Increases by 

C. Decreases more than 

D. Increases more than 

Answer: D

Watch Video Solution

19 %

19 %

19 %

19 %

https://dl.doubtnut.com/l/_bG9XXSa685mb


18. 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. 

Answer: B

Rn

R ( n+ 1 ) / 2

R ( n− 1 ) / 2

R−n

https://dl.doubtnut.com/l/_arLeKzQHu01v


Watch Video Solution

19. A satellite of mass m revolves around the

earth of radius R at a hight x from its surface.

If g is the acceleration due to gravity on the

surface of the earth, the orbital speed of the

satellite is

A. 

B. 

C. 

gx

gR

R − x

gR2

R − x

https://dl.doubtnut.com/l/_arLeKzQHu01v
https://dl.doubtnut.com/l/_ZuwVONujMVnz


D. 

Answer: D

Watch Video Solution

( )
1 / 2

gR2

R + x

20. 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 , 

.

= 6400km

g = 9.8m/s2

https://dl.doubtnut.com/l/_ZuwVONujMVnz
https://dl.doubtnut.com/l/_ZWEt4LGoGHXR


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

11.2km/s

8km/sec

3.2km/sec

1.414 × 8km/sec

21. A satellite of mass  is orbiting around the

earth at a height  above the surface of the

earth. Mass of the earth is  and its radius is 

m

h

M

https://dl.doubtnut.com/l/_ZWEt4LGoGHXR
https://dl.doubtnut.com/l/_yK2XfcOz5kyj


. The angular momentum of the satellite is

independent of :

A. 

B. 

C. 

D. none of these

Answer: D

Watch Video Solution

R

m

M

h

https://dl.doubtnut.com/l/_yK2XfcOz5kyj


22. Two concentric shells have masses  and 

 and their radii are  and , respectively,

where . What is the gravitational

potential at their common centre?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

M

m R r

R > r

−
GM

R

−
GM

r

−G[ − ]
M

R

m

r

−G[ + ]
M

R

m

r

https://dl.doubtnut.com/l/_fhHNbQUiEg8Y


Watch Video Solution

23. The escape velocity corresponding to a

planet of mass  and radius  is . If

the planet's mass and radius were  and ,

respectively, then the corresponding escape

velocity would be

A. 

B. 

C. 

D. 

M R 50kms− 1

4M R

100km/sec

50km/sec

200km/sec

25km/sec

https://dl.doubtnut.com/l/_fhHNbQUiEg8Y
https://dl.doubtnut.com/l/_VWI6sRujSIQz


Answer: A

Watch Video Solution

24. A planet is revolving around the Sun in an

elliptical orbit. Its closest distance from the

Sun is  and farthest distance is . If the

orbital velocity of the planet closest to the

Sun is , then what is the velocity at the

farthest point?

A. 

r R

v

vr

R

https://dl.doubtnut.com/l/_VWI6sRujSIQz
https://dl.doubtnut.com/l/_h2clsJV4yfYa


B. 

C. 

D. 

Answer: A

Watch Video Solution

vR

r

v√
r

R

v√
R

r

25. Energy required to move a body of mass m

from an orbit of radius 2R to 3R is

A. GMm/12R2

https://dl.doubtnut.com/l/_h2clsJV4yfYa
https://dl.doubtnut.com/l/_HwqVdIzXFmB3


B. 

C. 

D. 

Answer: D

Watch Video Solution

GMm/3R2

GMm/8R

GMm/6R

26. A particle of mass 10g is kept on the

surface of a uniform sphere of masss 100kg

and radius 10cm. Find the work to be done

against the gravitational force between them

https://dl.doubtnut.com/l/_HwqVdIzXFmB3
https://dl.doubtnut.com/l/_Efd9xAd87fxw


to take the particel far away from the sphere

(you may take 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

G = 6.67 × 10− 11N g2)
m2

k

6.67 × 10− 9J

6.67 × 10− 10J

13.34 × 10− 10J

3.33 × 10− 10J

https://dl.doubtnut.com/l/_Efd9xAd87fxw


27. Assertion: The gravitational force on a

particle inside a spherical shell is zero. 

Reason: The shell shields other bodies outside

it form exerting gravitational forces on a

particle inside.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

https://dl.doubtnut.com/l/_HyXOUHw7KY00


explantion of the assertion.

C. If the assertion is true but reason false

D. If both the assertion and reason are

false.

Answer: B

Watch Video Solution

28. Assertion: The total energy of a satellite is

negative. 

https://dl.doubtnut.com/l/_HyXOUHw7KY00
https://dl.doubtnut.com/l/_gc238eCmz51X


Reason: Gravitational potential energy of an

object is negative.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

https://dl.doubtnut.com/l/_gc238eCmz51X


D. If both the assertion and reason are

false.

Answer: A

Watch Video Solution

29. Assertion: When distance between bodies

is doubled and also mass of each body is also

doubled, gravitational force between them

remains the same. 

Reason: According to Neweton's law

https://dl.doubtnut.com/l/_gc238eCmz51X
https://dl.doubtnut.com/l/_b5vNfZqxu1pE


gravitational, force is directely proportional to

mass of bodies and inversely proportional to

square of distance between them.

A. If both the assertion and reason are true

and reason is a true explantion of the

assertion.

B. If both the assertion and reason are true

but the reason is not true the correct

explantion of the assertion.

C. If the assertion is true but reason false

https://dl.doubtnut.com/l/_b5vNfZqxu1pE


D. If both the assertion and reason are

false.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_b5vNfZqxu1pE

