
PHYSICS

BOOKS - TARGET PHYSICS (HINGLISH)

GRAVITATION

Classical Thinking

1. Newton's law of gravitation

A. It is always attractive

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4pL6YssPidUH


B. it is not affected by the medium

C. acts on all masses at nay distances

D. all of these

Answer: D

Watch Video Solution

2. The force of attraction between any two

particles in the universe is directly proportional

to

A. square of distance between two particles.

https://dl.doubtnut.com/l/_4pL6YssPidUH
https://dl.doubtnut.com/l/_9gu9t5L4Ts9O


B. product of masses of these two particles

C. universal gravitational constant

D. distance between two particles

Answer: B

Watch Video Solution

3. Which of the following represent the Newton's

law of universal gravitation correctly?

A. →F = →r
Gm1m2

r2

https://dl.doubtnut.com/l/_9gu9t5L4Ts9O
https://dl.doubtnut.com/l/_0tGgCLbGYsYi


B. 

C. 

D. 

Answer: C

Watch Video Solution

→
F = r̂

Gm1m2

r3

→
F = →r

Gm1m2

r3

→
F = →r

Gm1m2

r

4. Tides are formed due to gravitational force of

A. earth on the sea

B. sun on the earth

https://dl.doubtnut.com/l/_0tGgCLbGYsYi
https://dl.doubtnut.com/l/_8a4KbvBLmTsx


C. earth on the moon

D. moon on the earth

Answer: D

Watch Video Solution

5. A satellite is moving in an orbit around the

earth due to

A. Burning of fuel

https://dl.doubtnut.com/l/_8a4KbvBLmTsx
https://dl.doubtnut.com/l/_EZaDy4zGenGG


B. gravitational attraction between sun and

earth

C. ejection of gases from the exhaust of the

satellite

D. gravitational attraction between earth and

the satellite

Answer: D

Watch Video Solution

6. The atmosphere is held to the earth by

https://dl.doubtnut.com/l/_EZaDy4zGenGG
https://dl.doubtnut.com/l/_Gz1TABjliZJB


A. winds

B. gravity

C. clouds

D. nature

Answer: B

Watch Video Solution

7. The force of attraction between two unit point

masses separated by a unit distance is

numerically equal to

https://dl.doubtnut.com/l/_Gz1TABjliZJB
https://dl.doubtnut.com/l/_wein9FRQin78


A. acceleration due to gravity

B. garvitational potential

C. universal gravitational constant

D. gravitational intensity

Answer: C

Watch Video Solution

8. What is the value of universal gravitational

constant?

https://dl.doubtnut.com/l/_wein9FRQin78
https://dl.doubtnut.com/l/_2yGQtAqKhhYn


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10− 11

10− 19

10− 13

10− 24

9. The SI unit of gravitational constant is

A. Nm/kg2

https://dl.doubtnut.com/l/_2yGQtAqKhhYn
https://dl.doubtnut.com/l/_TMLWHAlYU8GP


B. 

C. 

D. 

Answer: D

Watch Video Solution

Nm2 /kg

Nm/kg

Nm2 /kg2

10. The C.G.S. unit of universal gravitational

constant is

A. dynecm2 /g2

https://dl.doubtnut.com/l/_TMLWHAlYU8GP
https://dl.doubtnut.com/l/_ZF4c4dddLLJB


B. 

C. 

D. 

Answer: A

Watch Video Solution

dyneg2 /cm2

dyne2cm/g

g2 /dynecm2

11. Two bodies of masses m and 2m are kept at

distance r apart from each other. Then the value

of G varies as

A. r2

https://dl.doubtnut.com/l/_ZF4c4dddLLJB
https://dl.doubtnut.com/l/_beSfTQGVcUR2


B. 

C. 

D. 

Answer: D

View Text Solution

r4

r− 2

rth

12. The gravitational constant G is equal to

 in vacuum. Its value in a

dense matter of density  will be

A. 

6.67 × 10− 11Nm2 /kg2

1010g/cm3

6.67 × 10− 1Nm2 /kg2

https://dl.doubtnut.com/l/_beSfTQGVcUR2
https://dl.doubtnut.com/l/_XP76ShHk3OeK


B. 

C. 

D. 

Answer: B

Watch Video Solution

6.67 × 10− 11Nm2 /kg2

6.67 × 10− 21Nm2 /kg2

6.67 × 10− 10Nm2 /kg2

13. The gravitational force exerted by the earth

on a body is called

A. weight of the body

https://dl.doubtnut.com/l/_XP76ShHk3OeK
https://dl.doubtnut.com/l/_Z2kVCW3xbgIu


B. acceleration of that body

C. mass of the body

D. gravitational constant

Answer: A

Watch Video Solution

14. The gravitational force between two stones

of mass 1 kg each separated by a distance of 1

me tre in vacuum is

A. 6.67 × 10− 9N

https://dl.doubtnut.com/l/_Z2kVCW3xbgIu
https://dl.doubtnut.com/l/_0MACRdK5bAzP


B. 

C. 

D. 

Answer: C

Watch Video Solution

6.67 × 10− 10N

6.67 × 10− 11N

6.67 × 10− 12N

15. The mass of a planet is  that of earth

and its diameter is half that of earth the

acceleration due to gravity is

A. `9.8ms^(-2)

(1/10)th

https://dl.doubtnut.com/l/_0MACRdK5bAzP
https://dl.doubtnut.com/l/_P8JxvMn0hsNe


B. `1.96ms^(-2)

C. 

D. 

Answer: C

Watch Video Solution

3.92ms− 2

4.9ms− 2

16. A body detached gently from the outer wall of

a satellite orbiting around the earth will

A. fall to the earth

https://dl.doubtnut.com/l/_P8JxvMn0hsNe
https://dl.doubtnut.com/l/_HFDYpC6h3gl7


B. follow an irregular earth

C. continue to move along with the satellite.

D. escape from earth's field

Answer: C

Watch Video Solution

17. A satellite revolves around the earth in an

elliptical orbit. Its speed is

A. is the same at all points in the orbit

https://dl.doubtnut.com/l/_HFDYpC6h3gl7
https://dl.doubtnut.com/l/_FtqqI0UmsqWd


B. is greatest when it is closest to the earth.

C. is greatest when it is farthest from the

earth

D. goes on increasing or decreasing

continously depending upon the mass of

the satellite.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_FtqqI0UmsqWd


18. The nature of the path of the satellite

depends upon

A. the horizontal velocity

B. the escape velocity

C. the critical velocity

D. all of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_R4tWhdDaMgDS


19. If the horizontal velocity is less than critical

velocity, then the satellite will travel in

A. parabolic path

B. straight path

C. elliptical path

D. circular path

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_bYedLrzNMUa5


20. The maximum possible velocity of a satellite

orbiting round the earth in a stable orbit is

A. 

B. 

C. 

D. infinite

Answer: B

Watch Video Solution

√2Reg

√Reg

√
Reg

2

https://dl.doubtnut.com/l/_e7ZpkjTxuL11


21. If the gravitational force were proportional to

, then a particle in a circular orbit under such a

force would have its original speed:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

r

∝
1

r2

∝
1

r

∝
1

r2

∝23

https://dl.doubtnut.com/l/_MKgOgdYDI11M
https://dl.doubtnut.com/l/_sO1XgDvXIwHs


22. 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. 

D. 

Answer: D

W h Vid S l i

R

ω

g

R2g/ω

R2ω2 /g

Rg/ω2

R2g/ω2

https://dl.doubtnut.com/l/_sO1XgDvXIwHs


Watch Video Solution

23. Two satellites of masses  and 

 are revolving around earth in

circular orbits of radii  and 

respectively. Which of the following statements

is true regarding their velocities  and 

A. 

B. 

C. 

D. 

m1

m2(m1 > m2)

r1 r2(r1 > r2)

V1 V2

v1 = v2

v1 > v2

v1 < v2

=
v1

r1

v2

r2

https://dl.doubtnut.com/l/_sO1XgDvXIwHs
https://dl.doubtnut.com/l/_VCaT4CPghdwA


Answer: C

Watch Video Solution

24. The orbit of geo-stationary satellite is

circular, the time period of satellite depended on

A. the mass of the statellite

B. radius of orbit

C. both the mass and radius of the orbit

D. shape of satellite

https://dl.doubtnut.com/l/_VCaT4CPghdwA
https://dl.doubtnut.com/l/_k828MK250ZLt


Answer: B

Watch Video Solution

25. In the case of a satellite moving along a

circular orbit, a larger orbit corresponds to

A. longer period and smaller velocity

B. larger velocity and longer period

C. smaller period and smaller velocity

D. smaller period and larger velocity

https://dl.doubtnut.com/l/_k828MK250ZLt
https://dl.doubtnut.com/l/_CdBmeK7dznvI


Answer: A

Watch Video Solution

26. A satellite is orbiting very close to a planet.

Its periodic time depends only on

A. density of the planet

B. mass of the planet

C. radius of the planet

D. mass of the satellite

https://dl.doubtnut.com/l/_CdBmeK7dznvI
https://dl.doubtnut.com/l/_0uVsOSChCBmG


Answer: A

Watch Video Solution

27. The earth revolves about the sun in an

elliptical orbit with mean radius  in a

period of 1 year. Assuming that there are no

outside influences

A. the earth's kinetic energy remains constant

B. the earth's angular momentum remains

constant

9.3 × 107m

https://dl.doubtnut.com/l/_0uVsOSChCBmG
https://dl.doubtnut.com/l/_yCk295hdxIHB


C. the earth's potential energy remains

D. all the statements above are correct.

Answer: B

Watch Video Solution

28. The earth rotates about the sun in an

elliptical orbit. At which point will its velocity be

maximum? 

https://dl.doubtnut.com/l/_yCk295hdxIHB
https://dl.doubtnut.com/l/_8xShCrohjcMO


A. At A

B. At B

C. At C

D. At D

Answer: A

Watch Video Solution

29. Kepler's third law i.e. , is a

consequence of law of conservation of

T 2 ∝ R3

https://dl.doubtnut.com/l/_8xShCrohjcMO
https://dl.doubtnut.com/l/_gvmdjulcPPDj


A. linear momentum

B. angular momentum

C. energy

D. law of quantisation of angular momentum

Answer: B

Watch Video Solution

30. Two planets move around the sun. The

periodic times and the mean radii of the orbits

https://dl.doubtnut.com/l/_gvmdjulcPPDj
https://dl.doubtnut.com/l/_aPS7Wq7ZYSFc


are  and  respectively. The ratio 

is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T1, T2 r1r2 T1 /T2

(r1 /r2)1 / 2

r1 /r2

(r1 /r2)2

(r1 /r2)3 / 2

https://dl.doubtnut.com/l/_aPS7Wq7ZYSFc


31. The gravitational potential energy per unit

mass at a point gives ___ at that point.

A. gravitational field

B. gravitational potential

C. gravitational potential energy

D. none of these

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_b11fDKUknsKr


32. Satellite revolving around the earth loses

some energy due to collision. What would be the

effect on its velocity and distance from the

centre of the earth?

A. velocity increases and distance decreases

B. Both velocity and distance increases

C. Both velociy and distance decreases

D. Velocity decreases and distance increases

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_MH3YYJ465pJ6


33. B .E. of a satellite is always

A. infinity

B. positive

C. zero

D. negative

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_MH3YYJ465pJ6
https://dl.doubtnut.com/l/_tU2WZMs4mn3x


34. If a satellite is moved from one stable circular

orbit to a farther stable circular orbit, then the

following quantity increases

A. potential energy

B. linear speed

C. gravitational force

D. centripetal acceleration

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_R9C6xj3OrnVh
https://dl.doubtnut.com/l/_F6LVMjWaiq8B


35. The binding energy of a body does not

depend upon

A. mass of the planet

B. its distance from the centre of the planet

C. mas of the body

D. shape of the body

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_F6LVMjWaiq8B


36. The angular velocity of rotation of star (of

mass M and radius R ) at which the matter start

to escape from its equator will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√
4g

R

4√
g

R

√
2g

R

8√
g

R

https://dl.doubtnut.com/l/_roIZk3fxjuEA
https://dl.doubtnut.com/l/_OSeZRmiCKOtj


37. The escape velocity from the surface of the

earth of radius  and density 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

R ρ

√2πGρR

2R√
2Gπρ

3

√4πGρR

√ πGρR
4
3

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


38. The escape velocity of a body from the

surface of the earth is  and the escape velocity

of the body from a satellite orbiting at a height

'h' above the surface of the earth is ' then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Ve

ve

ve = v ′
e

ve < v ′
e

ve > v ′
e

ve ≤ v ′
e

https://dl.doubtnut.com/l/_4v5VmfrEzLbl


39. The ratio of the radii of the planets

 is k. the ratio of the accelerationn

due to gravity is r. the ratio of the escape

velocities from them will be

A. 

B. 

C. 

D. 

Answer: A

P1 and P2

√K1K2

√2K1K2

√
K1

K2

√
K2

K1

https://dl.doubtnut.com/l/_4v5VmfrEzLbl
https://dl.doubtnut.com/l/_V3xkCHheqZX3


Watch Video Solution

40. The escape velocity of a body from the

surface of the earth is equal to

A. 3 times critical velocity of a body close to

surface of the earth

B.  times critical velocity of a body orbiting

very close to surface of the earth.

C. critical velocity of a body orbiting very

close to surface of the earth.

√2

https://dl.doubtnut.com/l/_V3xkCHheqZX3
https://dl.doubtnut.com/l/_aXtuRVYZTKPr


D.  times critical velocity of a body orbiting

very close to surface of the earth

Answer: B

Watch Video Solution

1

2

41. The escape velocity of a body from the

surface of earth is

A. 11.2 km/s

B. 11.4 km/s

https://dl.doubtnut.com/l/_aXtuRVYZTKPr
https://dl.doubtnut.com/l/_H4YZlL2y38vT


C. 11.6 km/s

D. 11.0 km/s

Answer: A

Watch Video Solution

42. An astronaut inside a satellite is in a state of

weightlessness because of the effect of

A. inertia

B. no acceleration

https://dl.doubtnut.com/l/_H4YZlL2y38vT
https://dl.doubtnut.com/l/_nuIbys3ivEzZ


C. zero gravity

D. free fall towards the earth

Answer: D

Watch Video Solution

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

weightless because

A. The earth does not attract the object in a

satellite

https://dl.doubtnut.com/l/_nuIbys3ivEzZ
https://dl.doubtnut.com/l/_ZZC0CI3E6nkJ


B. the normal force by the chair on the

person balances the earth's attraction.

C. the normal force is zero

D. the person in the satellite is not

accelerated

Answer: C

Watch Video Solution

44. The acceleration due to gravity on the

surface of earth varies

https://dl.doubtnut.com/l/_ZZC0CI3E6nkJ
https://dl.doubtnut.com/l/_OXyhqRbkgkbX


A. directly with longitude

B. directly with latitude

C. inversely with longitude

D. inversely with latitude

Answer: B

Watch Video Solution

45. The acceleration due to gravity at the

equatorial plane is

https://dl.doubtnut.com/l/_OXyhqRbkgkbX
https://dl.doubtnut.com/l/_BxxuvkGNA161


A. greater than the polar value

B. less than the polar value

C. can be less or greater than polar value

D. equal to polar value

Answer: B

Watch Video Solution

46. If the earth shrinks without change in mass,

what will be the effect on the value of

acceleration due to gravity g?

https://dl.doubtnut.com/l/_BxxuvkGNA161
https://dl.doubtnut.com/l/_Y1wJII3fWk21


A. It will decrease

B. It will increase

C. It will become zero

D. It will become infinite

Answer: B

Watch Video Solution

47. A point mass of 10 kg is placed at the centre

of earth. The weight of the point mass is

https://dl.doubtnut.com/l/_Y1wJII3fWk21
https://dl.doubtnut.com/l/_S3HrKEuvSQA1


A. zero

B. infinity

C. 98 N

D. 980 N

Answer: A

Watch Video Solution

48. If the earth were to stop rotating, the value

of acceleration due to gravity at Mumbai will

https://dl.doubtnut.com/l/_S3HrKEuvSQA1
https://dl.doubtnut.com/l/_MLlETsQxmmUd


A. increase

B. decrease

C. become zero

D. remain unchanged

Answer: A

Watch Video Solution

49. If  radius of the earth and 

acceleration due to gravity on the surface of the

earth, the acceleration due to gravity at a

R = g =

https://dl.doubtnut.com/l/_MLlETsQxmmUd
https://dl.doubtnut.com/l/_alJxxRwZs5aA


distance  from the centre of the earth is

proportional to

A. r

B. 

C. 1/r

D. 

Answer: A

Watch Video Solution

(r > R)

r2

1/r2

50. A geostationary satellite

https://dl.doubtnut.com/l/_alJxxRwZs5aA
https://dl.doubtnut.com/l/_DpmXiyAFjfrS


A. revolves about the polar axis

B. has a time period less than that of the

near earth satellite

C. moves faster than a near earth satellite

D. is stationary in the space

Answer: A

Watch Video Solution

51. A geo-stationary satellite has an orbital

period of

https://dl.doubtnut.com/l/_DpmXiyAFjfrS
https://dl.doubtnut.com/l/_1h8uXIscJjAs


A. 2 hr

B. 6 hr

C. 12 hr

D. 24 hr

Answer: D

Watch Video Solution

52. When a satellite moves around the earth in a

certain orbit, the quantity which remains

constant is

https://dl.doubtnut.com/l/_1h8uXIscJjAs
https://dl.doubtnut.com/l/_uDm2FBXYhkqU


A. its angular momentum remains constant

B. its angular speed remains constant

C. its linear speed remains constant

D. its linear momentum remains constant

Answer: A

Watch Video Solution

53. Choose the correct statement from the

following : The radius of the orbit of a

geostationary satellite depends upon

https://dl.doubtnut.com/l/_uDm2FBXYhkqU
https://dl.doubtnut.com/l/_n46I5A7v6uNw


A. Mass of the satellite, its time period and

the gravitational constant

B. mass of the satellite, mass of the earth and

the gravitational constant

C. mass of the earth, mass of the satellite

time period of the satellite and the

gravitational constant.

D. mass of the earth, time period of the

satellite and the gravitational constant

Answer: D

https://dl.doubtnut.com/l/_n46I5A7v6uNw


Watch Video Solution

54. Statement-1 : Two soild sphere of radius 

and , made of same material, are kept in

contact. The mutual grvitational force to

attraction between them is proportional to 

. 

Statement-2 : Gravitational attraction between

two point mass bodies varies inversely as the

square of the distance between them.

A. Assertion is True, Reason is True, Reason is

a correct explanation for Assertion

r

2r

1/r4

https://dl.doubtnut.com/l/_n46I5A7v6uNw
https://dl.doubtnut.com/l/_EosSAIttbB79


B. Assertion is True, Reason is True, Reason is

no a correct explanation for Assertion

C. Assertion is True, Reason is False

D. Assertion is False but Reason is True

Answer: D

Watch Video Solution

55. Statement-1 : A body weight  newton on

the surface of the earth. Its weight at a height

equal to half the radius of the earth will be

W

https://dl.doubtnut.com/l/_EosSAIttbB79
https://dl.doubtnut.com/l/_qTRS3gLhLt6Y


. 


Statement-2 : 

A. Assertion is True, Reason is True, Reason is

a correct explanation for Assertion

B. Assertion is True, Reason is True, Reason is

no a correct explanation for Assertion

C. Assertion is True, Reason is False

D. Assertion is False but Reason is True

Answer: D

Watch Video Solution

2W /5

g' = g.
R2

(R + h)
2

https://dl.doubtnut.com/l/_qTRS3gLhLt6Y


Critical Thinking

1. Who among the following gave first the

experimental value of G

A. cavendish

B. Copernicus

C. Brook Taylor

D. none of these

Answer: A

h id l i

https://dl.doubtnut.com/l/_qTRS3gLhLt6Y
https://dl.doubtnut.com/l/_haUx6tYqV3Qa


Watch Video Solution

2. Acceleration due to gravity at earth's surface is

. The value of acceleration due to gravity

at the surface of a planet of mass  and

radius  of the earth is

A. 

B. 

C. 

D. 

10ms− 2

( )
th1

5
1

2

4ms− 2

6ms− 2

8ms− 2

12ms− 2

https://dl.doubtnut.com/l/_haUx6tYqV3Qa
https://dl.doubtnut.com/l/_8UZup3DBlAwQ


Answer: C

Watch Video Solution

3. If the distance between two masses is

doubled, then the gravitational attraction

between them will be

A. becomes four times

B. is doubled

C. is reduced to one-fourth

D. is reduced to half

https://dl.doubtnut.com/l/_8UZup3DBlAwQ
https://dl.doubtnut.com/l/_cAo7DgF8WBTO


Answer: C

Watch Video Solution

4. Two spheres, each of mass 625 kg, are placed

with their centres 50 cm apart. The gravitational

force between them is

A. 10.42 dyne

B. 15.42 dyne

C. 20.42 dyne

D. 5.42 dyne

https://dl.doubtnut.com/l/_cAo7DgF8WBTO
https://dl.doubtnut.com/l/_O1DIYyBTFeUD


Answer: A

Watch Video Solution

5. If the value of universal gravitational constant

is  then find its value in

CGS system.

A. 

B. 

C. 

D. 

6.67 × 1011Nm2kg− 2,

6.67 × 10− 5

6.67 × 10− 9

6.67 × 10− 8

6.67 × 10− 13

https://dl.doubtnut.com/l/_O1DIYyBTFeUD
https://dl.doubtnut.com/l/_LfqSSGqadoHS


Answer: C

Watch Video Solution

6. The gravitational force on a body of mass 5 kg

at the surface of the earth is 50 N. If earth is a

perfect sphere, the gravitational force on a

satellite of mass 200 kg in a circular orbit of

radius same as diameter of the earth is

A. 200 N

B. 400 N

https://dl.doubtnut.com/l/_LfqSSGqadoHS
https://dl.doubtnut.com/l/_D7aWgafg3zzt


C. 500 N

D. 800 N

Answer: C

Watch Video Solution

7. The mass of planet Jupiter is  and

that of the Sun is . The mean distance

of Jupiter from the Sun is m. Calculate

te gravitational force which Sun exerts on

Jupiter. Assuming that Jupiter moves in circular

1.9 × 107kg

1.9x1030kg

7.8 × 1011

https://dl.doubtnut.com/l/_D7aWgafg3zzt
https://dl.doubtnut.com/l/_f0vW9KTHewJp


orbit around the Sun, also calculate the speed of

Jupiter .

A.  N

B.  N

C.  N

D.  N

Answer: A

Watch Video Solution

G = 6.67 × 10− 11Nm2kg− 2

4.1 × 1023

4.1 × 1034

2.2 × 1023

2.2 × 1034

https://dl.doubtnut.com/l/_f0vW9KTHewJp


8. If the distance between the sun and the earth

is increased by three times, then attraction

between two will

A. remain constant

B. decrease by 63%

C. decrease by 83%

D. decrease by 89%

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_JgUN5x4v7mTl
https://dl.doubtnut.com/l/_FGiIqXG9oGTX


9. A body weighs 81 N on the surface of the

earth. What is the gravitational force on it due

to earth at a height equal to half the radius of

the earth from the surface ?

A. 72 N

B. 28 N

C. 36 N

D. 32 N

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_FGiIqXG9oGTX


10. Two point masses each equal to 1 kg attract

one another with a force of  kg-wt.

the distance between the two point masses is

approximately 

A. 8 cm

B. 0.8 cm

C. 80 cm

D. 0.08 cm

Answer: A

Watch Video Solution

9.8 × 10− 9

(G = 6.6 × 10− 11MKS units)

https://dl.doubtnut.com/l/_FGiIqXG9oGTX
https://dl.doubtnut.com/l/_5WStt02AqqSV


Watch Video Solution

11. Gravitational force between two objects

separated by 20 cm is  N . If total

mass of the two objects is 5.0 kg, then the mass

of the objects in kg, are

A. 4,1

B. 3,2

C. 2.5,2.5

D. 3.5,1.5

Answer: B

1.0 × 10− 8

https://dl.doubtnut.com/l/_5WStt02AqqSV
https://dl.doubtnut.com/l/_OdTpZ1Ns3hdw


Watch Video Solution

12. The ratio between masses of two planets is

2:3 and ratio between their radii is 3:2. The ratio

between acceleration due to gravity on these

two planets is

A. 

B. 

C. 

D. 

4: 9

8: 27

9: 4

27: 8

https://dl.doubtnut.com/l/_OdTpZ1Ns3hdw
https://dl.doubtnut.com/l/_uGjlNATcE9RB


Answer: B

Watch Video Solution

13. A body weighs 63 kg-wt on the surface of

earth. Its weight on the surface of Mars will be

(Mass of Mars =  mass of earth, Radius of 9

Mars =  Radius of earth)

A. 25 kg-wt

B. 28kg-wt

C. 30kg-wt

1

9
1

2

https://dl.doubtnut.com/l/_uGjlNATcE9RB
https://dl.doubtnut.com/l/_7yFhYWOGnMHR


D. 40kg-wt

Answer: B

Watch Video Solution

14. Consider a planet in some solar system which

has a mass double the mass of the earth and

density equal to the average density of the

earth. An object weighing W on the earth will

weigh

A. W

https://dl.doubtnut.com/l/_7yFhYWOGnMHR
https://dl.doubtnut.com/l/_Pj1zS7SEIMra


B. 2W

C. W/2

D. W

Answer: D

Watch Video Solution

21 / 3

15. The radius of the Earth is about 6400 km and

that of Mars is about 3200 km. The mass of the

Earth is about 20 times the mass of Mars. An

https://dl.doubtnut.com/l/_Pj1zS7SEIMra
https://dl.doubtnut.com/l/_tY5iAXM491Cq


object weighs 500 Non the surface of Earth. Its

weight on the surface of Mars would be

A. 100 N

B. 200 N

C. 150 N

D. 20 N

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_tY5iAXM491Cq


16. The mean radius of a planet is  km.

The acceleration due to gravity on its surface is

. If , then

the mass of the planet will be

A. 

B. 

C. 

D. 

Answer: B

6.67 × 103

10m/s2 G = 6.67 × 10− 11Nm2 /kg2

[R = 6.67 × 106m]

6 × 1024kg

5.3 × 1024kg

5.9 × 1024kg

6.6 × 1024kg

https://dl.doubtnut.com/l/_PDStK1bRPUow


Watch Video Solution

17. The orbital speed of Jupiter is

A. greater than the orbital speed of earth

B. less than the orbital speed of earth

C. equal to orbital speed of the earth

D. twice the orbital speed of earth

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PDStK1bRPUow
https://dl.doubtnut.com/l/_Pvo842WUgy7m
https://dl.doubtnut.com/l/_yiU0XIckiKDE


18. The critical velocity of a satellite of mass l 00

kg is 20 km/hr. The critical velocity of another

satellite of mass 200 kg in the same orbit is

A. 20 km/hr

B. 14.14 km/hr

C. 72 km/hr

D. 10 km/hr

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_yiU0XIckiKDE
https://dl.doubtnut.com/l/_JQySos9KL2I0


19. Two satellite fo masses m and 4m orbit the

earth in circular orbits of radii 4r and r

respectively. The ratio of their orbital speed is

A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

2

1

√2

1

√5

https://dl.doubtnut.com/l/_JQySos9KL2I0
https://dl.doubtnut.com/l/_gGnT6h7P6dhl


20. Two satellites P and Q go round a planet in

circular orbits of radii 9R and R respectively. If

the speed of the satellite P is 4V, then speed of

satellite Q will be

A. 12v

B. 6v

C. 

D. v

Answer: A

Watch Video Solution

v
4
3

3

2

https://dl.doubtnut.com/l/_gGnT6h7P6dhl


21. The orbital velocity of a satellite very near to

the surface of earth is v. What will be its orbital

velocity at an altitude 7 times the radius of the

earth?

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v. /√2

v√2

v/2√2

v/4

https://dl.doubtnut.com/l/_GgerK20Dlvp7


22. A small satellite revolves around a planet in

an orbit just above planet's surface. Taking the

mean density of the planet  and 

. find the time period

of the satellite.

A. 420s

B. 4200s

C. 1 hour

D. 1 day

8000kgm− 3

G = 6.67 × 10− 11N /kg− 2

https://dl.doubtnut.com/l/_GgerK20Dlvp7
https://dl.doubtnut.com/l/_ck9USt6SOKan


Answer: B

Watch Video Solution

23. The time period of a satellite in a circular

orbit of radius R is T. The radius of the orbit in

which time period is 8 T is

A. 2 R

B. 3 R

C. 4 R

D. 5 R

https://dl.doubtnut.com/l/_ck9USt6SOKan
https://dl.doubtnut.com/l/_HaHFSjXoC0a3


Answer: C

Watch Video Solution

24. Time period of revolution of a nearest

satellite around a planet of radius R is T . Period

of revolution around another planet, whose

radius is 3R but having same density is

A. T

B. 3T

C. 9T

https://dl.doubtnut.com/l/_HaHFSjXoC0a3
https://dl.doubtnut.com/l/_qhLj70ivlVEI


D. 

Answer: A

Watch Video Solution

3√3T

25. The rotation period of an earth satellite close

to the surface of the earth is 83 minutes. The

time period of another earth satellite in an orbit

at a distance of three earth radii from its surface

will be

A. 83 minutes

https://dl.doubtnut.com/l/_qhLj70ivlVEI
https://dl.doubtnut.com/l/_c1nnW6vDPpZw


B.  minutes

C. 664 minutes

D. 249 minutes

Answer: C

Watch Video Solution

83 × √8

26. Two satellites are orbiting around the Earth

in circular orbits of the same radius. The mass of

satellite A is five times greater than the mass of

https://dl.doubtnut.com/l/_c1nnW6vDPpZw
https://dl.doubtnut.com/l/_qwyOmkDucFo1


satellite B. Their periods of revolution are in the

ratio

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 1

1: 10

5: 1

1: 5

https://dl.doubtnut.com/l/_qwyOmkDucFo1


27. Two satellites S1 and S2 revolve round a

planet in coplanar circular orbits in the same

sense. TI1eir periods of revolution are 2 hours

and 16 hours respectively. If the radius of the

orbit of  is , then the radius of the orbit of 

 is

A.  Km

B.  Km

C.  Km

D.  km

S1 104

S2

8 × 104

2 × 104

16 × 104

4 × 104

https://dl.doubtnut.com/l/_70PkVDpVx5i4


Answer: D

Watch Video Solution

28. If the earth is at one-fourth of its present

distance from the sun, the duration of the year

would be

A. half the present year

B. one-eight the present year

C. one-fourth the present year

D. one-sixth the present year

https://dl.doubtnut.com/l/_70PkVDpVx5i4
https://dl.doubtnut.com/l/_V4MW3UAkwMZG


Answer: B

Watch Video Solution

29. Two planets revolve round the sun with

frequencies  and  revolutions per year. If

their average orbital radii be  and 

respectively, then  is equal to

A. 

B. 

C. 

N1 N2

R1 R2

R1 /R2

(n1 /n2)3 / 2

(n2 /n1)3 / 2

(n1 /n2)2 / 3

https://dl.doubtnut.com/l/_V4MW3UAkwMZG
https://dl.doubtnut.com/l/_kTtP1Slod3kU


D. 

Answer: D

Watch Video Solution

(n2 /n1)2 / 3

30. A satellite of mass m moving around the

earth of mass  in a circular orbit of radius R

has angular momentum L. The rate of the area

swept by the line joining the centre of the earth

and satellite is

A. L/2m

mE

https://dl.doubtnut.com/l/_kTtP1Slod3kU
https://dl.doubtnut.com/l/_2K4En0pRBzBK


B. L/m

C. 2 L/m

D. 2L/

Answer: A

Watch Video Solution

mE

31. The period of revolution of planet A round

from the sun is 8 times that of B. The distance of

A from the sun is how many times greater then

tht of B from the sun ?

https://dl.doubtnut.com/l/_2K4En0pRBzBK
https://dl.doubtnut.com/l/_nrHbgzdlHuq5


A. 4

B. 8

C. 12

D. 6

Answer: A

Watch Video Solution

32. The mean distance of Mars from the sun in

 times that of the Earth from the sun. Find1.524

https://dl.doubtnut.com/l/_nrHbgzdlHuq5
https://dl.doubtnut.com/l/_9GFw2lGn2Oa3


the number of years requires for Mars make one

revolution about the Sun.

A. 1.833

B. 2

C. 3.766

D. 4

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_9GFw2lGn2Oa3


33. A body falls freely under gravity. Its speed is v

when it has lost an amount U of the

gravitational energy. Then its mass is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Ug

v2

U 2

g

2U

v2

2Ugv2

https://dl.doubtnut.com/l/_5CtDoSwgZ2Eb
https://dl.doubtnut.com/l/_ODiVlB6yfLNU


34. Two identical satellite are at  and  away

from earth surface, the wrong statement is (

=radius of earth)

A. Ratio of their total energy will be 4.

B. Ratio of their kinetic energies will be 4

C. Ratio of their potential energies will be 4.

D. Ratio of their total energy will be 4 but

ratio of potential and kinetic energies will

be 2.

Answer: D

R 7R

R

https://dl.doubtnut.com/l/_ODiVlB6yfLNU


Watch Video Solution

35. A satellite of mass m moves around the Earth

in a circular orbit with speed v. The potential

energy of the satellite is

A. 

B. 

C. 

D. 

Answer: B

mv2

−mv2

mv23

2

− mv23

2

https://dl.doubtnut.com/l/_ODiVlB6yfLNU
https://dl.doubtnut.com/l/_pHL1is3TcGbr


Watch Video Solution

36. 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. 

B. 

(Et) (Ek)

(U)

https://dl.doubtnut.com/l/_pHL1is3TcGbr
https://dl.doubtnut.com/l/_X1cbAXiQV3uD


C. 

D. 

Answer: C

Watch Video Solution

37. If g is the acceleration due to gravity and R is

radius of earth, the minimum kinetic energy

required to make a satellite to move to infinity

from orbit which is close to earth is

https://dl.doubtnut.com/l/_X1cbAXiQV3uD
https://dl.doubtnut.com/l/_moJCk0qHDjrm


A. infinite

B.  mgR

C. mgR

D. 2mgR

Answer: B

Watch Video Solution

1

2

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

the satellite to escape earth's gravitational field

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

https://dl.doubtnut.com/l/_moJCk0qHDjrm
https://dl.doubtnut.com/l/_T8aLL2jIn9Zn


satellite moves in a circular orbit just above

earth atmosphere is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1: 1

2: 1

1: 2

3: 2

https://dl.doubtnut.com/l/_T8aLL2jIn9Zn


39. The maximum vertical distance through

which a full dressed astronaut can jump on the

earth is 0.5m. Estimate the maximum vertical

distance through which he can jump on the

motion, which has a mean density 2/3 rd that of

the earth and radius one-quarter that of the

earth.

A. 1.5m

B. 3 m

C. 6 m

D. 7.5 m

https://dl.doubtnut.com/l/_QT2ow9jpagu2


Answer: B

Watch Video Solution

40. Planet A has a mass and radius twice that of

Planet B. The escape velocity from Planet A is

A. twice that from B

B. four times that from B

C. equal to that from B

D. half that from B

https://dl.doubtnut.com/l/_QT2ow9jpagu2
https://dl.doubtnut.com/l/_634UjVfKEgGf


Answer: C

Watch Video Solution

41.  and  denotes the escape velocity from

the earth and another planet having twice the

radius and the same mean density as the earth.

Then

A. 

B. 

C. 

ve vp

ve = vp

ve =
vp

2

ve = 2vp

https://dl.doubtnut.com/l/_634UjVfKEgGf
https://dl.doubtnut.com/l/_EHdHbQF2cjJ6


D. 

Answer: B

Watch Video Solution

ve =
vp

4

42. Escape velocity of a satellite of the earth at

an altitude equal to radius of the earth is v. What

will be the escape velocity at an altitude equal to

7R, where R = radius of the earth?

A. v/4

B. v/2

https://dl.doubtnut.com/l/_EHdHbQF2cjJ6
https://dl.doubtnut.com/l/_DkeXvrtZGAEu


C. 2v

D. 4v

Answer: B

Watch Video Solution

43. A satellite orbiting close to earth surface will

escape, if

A. its speed is increased by 41.4%

https://dl.doubtnut.com/l/_DkeXvrtZGAEu
https://dl.doubtnut.com/l/_7DgHCb8Xirdn


B. it speed in the orbit is times of its

initial value.

C. its K.E is 1.5 times

D. it stops moving in the orbit

Answer: A

Watch Video Solution

(√1.5)

44. The orbital velocity of a body at height h

above the surface of Earth is 36% of that near

the surface of the Earth of radius R. If the escape

https://dl.doubtnut.com/l/_7DgHCb8Xirdn
https://dl.doubtnut.com/l/_r4UvhkptDR4G


velocity at the surface of Earth is 11.2 km ,

then its value at the height h will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

s− 1

11.2kms− 1

√ × 11.2kms− 1h

R

× 11.2kms− 19

25

√ × 11.2kma− 1R

h

https://dl.doubtnut.com/l/_r4UvhkptDR4G


45. The moon revolves around the earth in a

circular orbit of radius -  km with

velocity 1 km/s. The additional velocity required

to escape from influencing earth satellite is

A. 2.414 km/s

B. 1.414 km/s

C. 0.414 km/s

D. 1.000 km/s

Answer: C

Watch Video Solution

3.84 × 105

https://dl.doubtnut.com/l/_EV55VKndSbeY


46. If the earth suddenly contracts so that its

radius reduces by 4% with mass remaining same,

then what will happen to the escape velocity

from earth's surface now?

A. Increases by 4%

B. Decreases by 4%

C. Increases by 2%

D. Decrease by 2%

Answer: C

W h Vid S l i

https://dl.doubtnut.com/l/_EV55VKndSbeY
https://dl.doubtnut.com/l/_KGtv367s5k9E


Watch Video Solution

47. Where will it be profitable to purchase 1

kilogram sugar

A. At poles

B. At equator

C. At  latitude

D. At  latitude

Answer: B

Watch Video Solution

45∘

40∘

https://dl.doubtnut.com/l/_KGtv367s5k9E
https://dl.doubtnut.com/l/_iyrIkCY7HAHL


48. Find the value of acceleration due to gravity

in a mine at a depth of 80 km from the surface of

the earth . Radius of the earth = 6400 km .

A. 900 

B. 980

C. 987.5

D. 1000

Answer: C

Watch Video Solution

cm/s2

cm/s2

cm/s2

cm/s2

https://dl.doubtnut.com/l/_KyuHmbYFYJpj
https://dl.doubtnut.com/l/_sZ9Ciwk5RqpD


49. 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. 2R

B. 4R

C. R

D. R

Answer: D

W h Vid S l i

R

1

4

1

2

https://dl.doubtnut.com/l/_sZ9Ciwk5RqpD


Watch Video Solution

50. 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. A goes on decreasing and that by B goes

on increasing

B. B goes on decreasing and that by A goes

on increasing

C. Each decrease at the same rate

https://dl.doubtnut.com/l/_sZ9Ciwk5RqpD
https://dl.doubtnut.com/l/_a45gbdm0u8Tj


D. Each decrease at different rates.

Answer: D

Watch Video Solution

51. The value of 'g' at a certain height above the

surface of the earth is 16% of its va lue on the

surface. The height is (R = 6300 km)

A. 10500 km

B. 12500 km

C. 3000 km

https://dl.doubtnut.com/l/_a45gbdm0u8Tj
https://dl.doubtnut.com/l/_hi58NnhbwHly


D. 9450 km

Answer: D

Watch Video Solution

52. Assuming the earth as a sphere of unifonn

density. the acceleration due to gravity half way

towards the centre of the earth will be

A. 0.75 g

B. 0.50 g

C. 0.25 g

https://dl.doubtnut.com/l/_hi58NnhbwHly
https://dl.doubtnut.com/l/_a03PtRLC8UeM


D. 0.125 g

Answer: B

Watch Video Solution

53. lf change in the value of g at a depth d below

the surface of the earth is equal to that on the

surface of the earth at latitude of angle , then,

A. 

B. 

ϕ

ϕ = cos − 1[√ ]
Rω

gd

ϕ = cos − 1[ ]
√d

R2ω2

https://dl.doubtnut.com/l/_a03PtRLC8UeM
https://dl.doubtnut.com/l/_onZTXn3Gf3Ku


C. 

D. 

Answer: D

Watch Video Solution

ϕ = cos − 1[ ]
gd

Rω

ϕ = cos − 1[ ]
√gd

Rω

54. lf the earth of radius R, while rotating with

angular velocity ro becomes stand still, what will

be the effect on the weight of a body of mass rn

at a latitude of 45°?

A. Remains unchanged

https://dl.doubtnut.com/l/_onZTXn3Gf3Ku
https://dl.doubtnut.com/l/_xBvPhUfsqhOx


B. Decreases by R 

C. Increases by R 

D. Increases by R 

Answer: D

Watch Video Solution

ω2

ω2

ω2 /2

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

the gravitational pull is  of the earth. It is due

to the fact that

A. the radius of the moon is  of the earth

1

81
1

6

81

6

https://dl.doubtnut.com/l/_xBvPhUfsqhOx
https://dl.doubtnut.com/l/_4B06GyMxuZKJ


B. the radius of the earth moon is  of the

moon.

C. moon is the satellite of the earth

D. moon rotates round the earth

Answer: B

Watch Video Solution

9

√6

56. A body weights 63 N on the surface of the

earth At a height h above the surface of Earth,

its weight is 28 N While at a depth h below the

https://dl.doubtnut.com/l/_4B06GyMxuZKJ
https://dl.doubtnut.com/l/_4XdqWVx6whs2


surface Earth, the weight is 31.5 N. The value of h

is

A. 0.4 R

B. 0.5 R

C. 0.8 R

D. R

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_4XdqWVx6whs2


57. If the earth were assumed to have uniform

density and spherical symmetry, then the value

of g in  halfway towards the centre of

earth would be 

A. 0

B. 1.25

C. 5

D. 10

Answer: C

Watch Video Solution

ms− 2

[g = 10m/s2]

https://dl.doubtnut.com/l/_PLzj3IyttTrK


58. If the radius of the earth were to shrink by 1%

its mass remaining the same, the acceleration

due to gravity on the earth's surface would

A. -0.02

B. 0.02

C. -0.03

D. 0.04

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_PLzj3IyttTrK
https://dl.doubtnut.com/l/_FNkpQTRdm63G


59. The value of acceleration due to gravity will

be 1% of its value at the surface of earth at a

height of 

A. 6400 km

B. 57600 km

C. 2560 km

D. 6400 km

Answer: B

Watch Video Solution

(Re = 6400km)

https://dl.doubtnut.com/l/_FNkpQTRdm63G
https://dl.doubtnut.com/l/_h3Iuece0N31F


60. he value of 'g' at a certain height h above the

free surface of Earth is  where x is the value

16 of 'g' at the surface of Earth. The height h is

A. R

B. 2R

C. 3R

D. 4R

Answer: C

Watch Video Solution

x

16

https://dl.doubtnut.com/l/_7JHby0BJvtgM
https://dl.doubtnut.com/l/_SUndJIDzweu1


61. If both the mass and radius of the earth

decrease by  the value of

A. 0.01

B. 0.015

C. 0.02

D. 0.025

Answer: A

Watch Video Solution

1 %

https://dl.doubtnut.com/l/_SUndJIDzweu1


62.  is the radius of the earth and  is its

angular velocity and  is the value of  at the

poles. The effective value of  at the latitude 

 will be equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

R ω

gp g

g

λ = 60∘

gp − Rω21

4

gp − Rω23

4

gp − Rω2

gp + Rω21

4

https://dl.doubtnut.com/l/_SGqJdxCMGa2C


63. What should be the angular speed of earth in

radian/second so that a body of 5 kg weights

zero at the equator? [Take g =  and

radius of earth = 6400 km]

A. 1/1600

B. 1/800

C. 1/400

D. 29221

Answer: B

W h Vid S l i

10m/s2

https://dl.doubtnut.com/l/_SGqJdxCMGa2C
https://dl.doubtnut.com/l/_7sm1zSE5k8in


Watch Video Solution

64. In order to find time, the astronaut orbiting

in an earth satellite should use

A. a pendulum clock

B. a watch having main spring to keep it

going.

C. either a pendulum clock or a watch

D. neither a pendulum clock nor a watch

Answer: B

h id l i

https://dl.doubtnut.com/l/_7sm1zSE5k8in
https://dl.doubtnut.com/l/_s0CXN81YP6Hi


Watch Video Solution

65. A spring balance is graduated on sea level. If

a body is weighed with this balance at

consecutively increasing heights from earth's

surface, the weight indicated by the balance

A. will go on increasing continously

B. will go on decreasing continuously

C. will remain same

D. will first increase and then decrease

Answer: B

https://dl.doubtnut.com/l/_s0CXN81YP6Hi
https://dl.doubtnut.com/l/_W4W9F3CP6SLP


Watch Video Solution

66. A body is taken from the centre of the Earth

to the Moon. What will be the changes in the

weight of the body?

A. first decrease then increase

B. first increase then decrease

C. continuously increase

D. continuously decrease

Answer: A

https://dl.doubtnut.com/l/_W4W9F3CP6SLP
https://dl.doubtnut.com/l/_4Sga62WSmP0X


Watch Video Solution

67. To have an earth satellite synchronous with

the rotation of the earth, it must be launched at

proper height moving

A. from west to east in an equatorial plane.

B. from north to south in a polar plane

C. from east to west in an equatorial plane

D. from south to north in a polar plane

Answer: A

https://dl.doubtnut.com/l/_4Sga62WSmP0X
https://dl.doubtnut.com/l/_ei6nFJ84rVju


Watch Video Solution

68. A relay satellite transmits the television

programme from one part of the world to

another part continuously because its period

A. period is greater than the period of

rotation of the earth

B. period is less than the period of rotation

of the earth about its axis

C. period has no relation with the period of

the earth about its axis

https://dl.doubtnut.com/l/_ei6nFJ84rVju
https://dl.doubtnut.com/l/_BJpMYs6J7Ro0


D. period is equal to the period of rotation of

the earth about its axis.

Answer: D

Watch Video Solution

69. If a body is released from an artificial satellite

then

A. it will fall on the earth

https://dl.doubtnut.com/l/_BJpMYs6J7Ro0
https://dl.doubtnut.com/l/_rAxLEQ3X6w7l


B. it will not fall on the earth but will be

attracted towards the earth

C. it will escape in the universe

D. it will continue orbiting along with satellite

Answer: D

Watch Video Solution

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

surface as possible,

https://dl.doubtnut.com/l/_rAxLEQ3X6w7l
https://dl.doubtnut.com/l/_FpPkHt4g2qVf


A. Its speed is maximum

B. Time period of its rotation is minimum

C. The total energy of the 'earth plus satellite'

system is minimum.

D. The total energy of the 'earth plus satellite'

system is maximum

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_FpPkHt4g2qVf


71. At a given place where acceleration due to

gravity is  , a sphere of lead of density 

 is gently released in a column of liquid of

density . If , the sphere will

A. fall vertically with an acceleration 'g' 

B. fall vertically with no acceleration.

C. fall vertically with an acceleration

D. fall vertically with an acceleration

`g((rho)/(d))

g m/sec2 d

kg/m3

' ρ' kg/m3 d > ρ

m/s2

g( )
d − p

d

https://dl.doubtnut.com/l/_ZRa2rih9ndmC


Answer: C

Watch Video Solution

72. What should be the velocity of earth due to

rotation about its own axis so that the weight at

equator become 3/5 of initial value. Radius of

earth on equator is 6400 km

A. 

B. 

C. 

7.4 × 10− 4rad/s

6.7 × 10− 4rad/s

7.9 × 10− 4rad/s

https://dl.doubtnut.com/l/_ZRa2rih9ndmC
https://dl.doubtnut.com/l/_YA5fkj0CG2aS


D. 

Answer: C

Watch Video Solution

8.7 × 10− 4rad/s

73. A planet is revolving around the sun in a

circular orbit with a radius r. The time period is T

.If the force between the planet and star is

proportional to  then the quare of time

period is proportional to

A. 

r− 3 / 2

R
7
2

https://dl.doubtnut.com/l/_YA5fkj0CG2aS
https://dl.doubtnut.com/l/_HPs7iMKZ1vDY


B. 

C. 

D. 

Answer: C

Watch Video Solution

R− 7
2

R
5
2

R
2
5

74. Assertion: The artifical satellite does not have

any fuel but even then it remains orbiting

around the earth. 

Reason: The necessary centripetal force required

https://dl.doubtnut.com/l/_HPs7iMKZ1vDY
https://dl.doubtnut.com/l/_YZzrWCdmHYsR


to move the satellite in an ·orbit around the

earth is provided by the gravitational force of

attraction between the satellite and the earth.

A. Assertion is True, Reason is True, Reason is

a correct explanation for Assertion

B. Assertion is True, Reason is True, Reason is

no a correct explanation for Assertion

C. Assertion is True, Reason is False

D. Assertion is False but Reason is True

Answer: A

Watch Video Solution

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


Watch Video Solution

75. Assertion: When an object is weighed with a

physical balance, then its mass will be same both

at the pole and at the equator. 

Reason: When body is weighed with a spring

balance, then its weight will be maximum at pole

A. Assertion is True, Reason is True, Reason is

a correct explanation for Assertion

B. Assertion is True, Reason is True, Reason is

no a correct explanation for Assertion

https://dl.doubtnut.com/l/_YZzrWCdmHYsR
https://dl.doubtnut.com/l/_ddgHUwwv1XE4


C. Assertion is True, Reason is False

D. Assertion is False but Reason is True

Answer: B

Watch Video Solution

76. A satellite is placed in a circular orbit about

Earth with radius equal to half the radius of the

moon· s orbit. Period of rotation of the satellite

is n times that of the lunar month (lunar month

is the period of revolution of the. moon). The

value of n is

https://dl.doubtnut.com/l/_ddgHUwwv1XE4
https://dl.doubtnut.com/l/_Tv0euwgDzKig


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

2− 3 / 2

23 / 2

21 / 2

2− 1 / 2

77. A diametrical tunnel is dug across the earth.

A ball dropped into the tunnel from one side.

The velocity of the ball when it reaches the

https://dl.doubtnut.com/l/_Tv0euwgDzKig
https://dl.doubtnut.com/l/_vNjUrW99JLUm


centre of the earth is [Given: gravitational

potential at the centre of earth

]

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= − 3/2(GM /R)

√R

√gR

√2.5gR

√7.1gR

https://dl.doubtnut.com/l/_vNjUrW99JLUm


78. The acceleration due to gravity at a height

 the radius of the earth above earth s

surface is  Find out its approximate value

at a point at an equal distance below the surface

of the earth .

A. 8.5

B. 9.5

C. 9.8

D. 11.5

Answer: B

(1/20)th

9m/s2

https://dl.doubtnut.com/l/_i9zjNbwddybJ


Competitive Thinking

Watch Video Solution

1. Which of the following statements about the

gravitational constant is true ?

A. It is a force

B. It has same value in all systems of units

C. It depends on the value of the masses.

D. It does not depend on the nature of the

medium in which the bodies are kept.

https://dl.doubtnut.com/l/_i9zjNbwddybJ
https://dl.doubtnut.com/l/_Ooi7dpGJjyYO


Answer: D

Watch Video Solution

2. Two astronauts are floating in gravitational

free space after having lost contanct with their

spaceship. The two will:

A. keep floating at the same distance

between them.

B. move towards each other.

C. move away from each other

https://dl.doubtnut.com/l/_Ooi7dpGJjyYO
https://dl.doubtnut.com/l/_Bx4DDSmXmgPk


D. will become stationary

Answer: B

Watch Video Solution

3. The dimension of universal gravitational

constant are

A. 

B. 

C. 

[M 1L− 3T 2]

[M − 1L3T 2]

[M − 1L− 3T 2]

https://dl.doubtnut.com/l/_Bx4DDSmXmgPk
https://dl.doubtnut.com/l/_g7EDKMua5Nh6


D. 

Answer: B

Watch Video Solution

[M 1L3T 2]

4. The gravitational acceleration on the surface

of earth of radius R and mean density  is

A. 

B. 

C. 

ρ

GπR2ρ
4
3

Gπ2R2ρ
4
3

GπRρ
2

3

https://dl.doubtnut.com/l/_g7EDKMua5Nh6
https://dl.doubtnut.com/l/_GWdUMCaulk7O


D. 

Answer: D

Watch Video Solution

GπRρ
4
3

5. Two identical solid copper spheres of radius 

placed in contact with each other. The

gravitational attracton between them is

proportional to

A. 

B. 

R

R2

R− 2

https://dl.doubtnut.com/l/_GWdUMCaulk7O
https://dl.doubtnut.com/l/_e74BODSvL5xh


C. 

D. 

Answer: C

Watch Video Solution

R4

R( − 4)

6. For particles of equal masses M that move

along a circle of radius R under the action of

their mutual gravitational attraction. Find the

speed of each particle.

A. √
GM

R

https://dl.doubtnut.com/l/_e74BODSvL5xh
https://dl.doubtnut.com/l/_v6WZMaipeREf


B. 

C. 

D. 

Answer: B

Watch Video Solution

√
1

2

GM

R

√
1

3

GM

R

√
1

4

GM

R

7. 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

700gm

1

7

https://dl.doubtnut.com/l/_v6WZMaipeREf
https://dl.doubtnut.com/l/_EyQ104uBqiQd


A. 200 gm-wt

B. 400 gm-wt

C. 50 gm-wt

D. 300 gm-wt

Answer: B

Watch Video Solution

8. If  is the radius of the earth and  the

acceleration due to gravity on the earth's

surface, the mean density of the earth is

R g

https://dl.doubtnut.com/l/_EyQ104uBqiQd
https://dl.doubtnut.com/l/_lDTAE3myV0Ss


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4πG/3gR

3πR/4gG

3g/4πRG

πRG/12g

9. If the density of the earth is doubled keeping

its radius constant then acceleration due to

gravity will be (g = 9.8m/s2)

https://dl.doubtnut.com/l/_lDTAE3myV0Ss
https://dl.doubtnut.com/l/_xpnBuaQnjqsF


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9.8m/s2

19.6m/s2

4.9m/s2

39.2m/s2

10. The mass and diameter of a planet have twice

the value of the corresponding parameters of

https://dl.doubtnut.com/l/_xpnBuaQnjqsF
https://dl.doubtnut.com/l/_EB8C9aKbOBIM


earth. Acceleration due to gravity on the surface

of the planet is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

9.8m/s2

4.9m/s2

980m/s2

19.6m/s2

https://dl.doubtnut.com/l/_EB8C9aKbOBIM


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

and its mass  times that of the earth. If g

represents the acceleration due to gravity on the

surface of the earth, that on the surface of the

moon is

A. g/4

B. g/5

C. g/6

D. g/8

Answer: B

1/4

1/80

https://dl.doubtnut.com/l/_MKfFtgNnVvn9


Watch Video Solution

12. Four particles, each of mass M and

equidistant from each other, move along a circle

of radius R under the action of their mutual

gravitational attraction. The speed of each

particle is:

A. 

B. 

C. 

D. sqrt((GM)/R(1+2sqrt2)`

√
GM

R

√2√2
GM

R

√ (1 + 2√2)
GM

R

1

2

https://dl.doubtnut.com/l/_MKfFtgNnVvn9
https://dl.doubtnut.com/l/_igP8P7vt4uEZ


Answer: D

Watch Video Solution

13. 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 will

experience an accelertion due to gravity which is

equal to

A. 

B. 

M0 D0

GM0 /D2
0

4mGM0 /D2
0

https://dl.doubtnut.com/l/_igP8P7vt4uEZ
https://dl.doubtnut.com/l/_l1RxDV2vvGBA


C. 

D. 

Answer: C

Watch Video Solution

4GM0 /D2
0

GmM0 /D2
0

14. The densities of two planets are in the ratio

of 2 : 3 and their radii are in the ratio of 1 : 2.

What is the ratio of acceleration due to gravity

at their surfaces ?

A. 1: 3

https://dl.doubtnut.com/l/_l1RxDV2vvGBA
https://dl.doubtnut.com/l/_1p44f9CBnlj7


B. 

C. 

D. 

Answer: A

Watch Video Solution

3: 1

1: 9

9: 4

15. 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.

https://dl.doubtnut.com/l/_1p44f9CBnlj7
https://dl.doubtnut.com/l/_L4ypaE5hd0fT


A. The acceleration of S is always directed

towards the centre of the earth

B. The angular momentum of S about the

centre of the earth changes in direction,

but its magnitude remains constant

C. the total mechanical energy of S varies

periodically with time

D. the linear momentum of S remains

constant in magnitude

Answer: A

https://dl.doubtnut.com/l/_L4ypaE5hd0fT


Watch Video Solution

16. 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. Increase by 1%

B. increase by 0.5%

C. decrease by 1%

D. decrease by 0.5%

Answer: B

W h Vid S l i

v r

1 %

https://dl.doubtnut.com/l/_L4ypaE5hd0fT
https://dl.doubtnut.com/l/_rHsFEpbZO3D5


Watch Video Solution

17. A satellite of mass 200 kg is orbiting with a

critical velocity of 20 mis. Another satellite of

mass 100 kg orbiting in same orbit will have

critical velocity

A. 10 m/s

B. 72 m/s

C. 20 m/s

D. 40 m/s

Answer: C

https://dl.doubtnut.com/l/_rHsFEpbZO3D5
https://dl.doubtnut.com/l/_MROwmmBSoMqY


Watch Video Solution

18. Two satellite A and B are moving round a

planet in circular orbit having radii R and 3R

respectively, if the speed of satellite A is v the

speed f satellite B will be :

A. 

B. 

C. 6v

D. 12v

3v

2

4v
2

https://dl.doubtnut.com/l/_MROwmmBSoMqY
https://dl.doubtnut.com/l/_zum70BE7Q2LG


Answer: C

Watch Video Solution

19. Time period of a satellite in a circular obbit

around a planet is independent of

A. the mass of the planet

B. the radius of the planet

C. the mass of the satellite

D. all of these

https://dl.doubtnut.com/l/_zum70BE7Q2LG
https://dl.doubtnut.com/l/_YaA0DcTvxPys


Answer: C

Watch Video Solution

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

then kinetic energy is proportional to

A. 

B. 

C. 

D. 

T

T − 1 / 2

T − 2

T − 3 / 2

T − 2 / 3

https://dl.doubtnut.com/l/_YaA0DcTvxPys
https://dl.doubtnut.com/l/_hRkfHIFk07sd


Answer: D

Watch Video Solution

21. The earth (mass ) revolves

round the sun with an angular velocity of

 in a circular orbit of radius 

 The gravitational force exerted by

the sun on the earth, in newtons, is

A. zero

B. 

= 6 × 1024kg

2 × 10− 7rad/s

1.5 × 108km.

18 × 1025

https://dl.doubtnut.com/l/_hRkfHIFk07sd
https://dl.doubtnut.com/l/_JgC8xxX8qDT1


C. 

D. 

Answer: C

Watch Video Solution

36 × 1021

27 × 1039

22. Given raduis of earth  and length of a day

 the height of a geostationary satellite is [ -

Gravitational constant -mass of earth]

A. 

B. 

'R'

' T ' G

M

( )
1 / 3

4π2GM

T 2

( )
1 / 3

− R
4πGM

R2

https://dl.doubtnut.com/l/_JgC8xxX8qDT1
https://dl.doubtnut.com/l/_HkTmcSppckMw


C. 

D. 

Answer: C

Watch Video Solution

( )
1 / 3

− R
GMT 2

4π2

( )
1 / 3

+ R
GMT 2

4π2

23. According to Kepler, the period of revolution

of a planet ( T ) and its mean distance from the

sun ( r ) are related by the equation

A. = constant

B. =constant

T 3r3

T 2r− 3

https://dl.doubtnut.com/l/_HkTmcSppckMw
https://dl.doubtnut.com/l/_nY86hIHMkkYU


C. =constant

D. =constant

Answer: B

Watch Video Solution

Tr3

T 2r

24. The earth revolves round the sun in one year.

If the distance between them becomes double,

the new period of revolution will be

A. 1/2 year

B.  years2√2

https://dl.doubtnut.com/l/_nY86hIHMkkYU
https://dl.doubtnut.com/l/_H3Ed18uSyNPh


C. 4 years

D. 8 years

Answer: B

Watch Video Solution

25. If the distance between the earth and sun

becomes then its period of revolution

around the sun wi ll become

A. 6 hr

B. 8 hr

1/4th

https://dl.doubtnut.com/l/_H3Ed18uSyNPh
https://dl.doubtnut.com/l/_e8QMM98K8iW1


C. 16 hr

D. 3 hr

Answer: D

Watch Video Solution

26. A satellite is launched into a circular orbit of

radius R around the earth. A second satellite is

launched into an orbit of radius  R. The

period of the second satellite is larger than the

first one by approximately

(1.01)

https://dl.doubtnut.com/l/_e8QMM98K8iW1
https://dl.doubtnut.com/l/_yIcqoGF0wtLP


A. 0.005

B. 0.01

C. 0.015

D. 0.03

Answer: C

Watch Video Solution

27. A geo-stationary stellite orbits around the

earth in a circular orbit of radius 36,000km. Then,

the time period of a spy stellite orbitting a few

https://dl.doubtnut.com/l/_yIcqoGF0wtLP
https://dl.doubtnut.com/l/_ajTiJQ1vHhc6


hundred km above the earth's surface

 will approximately be

A. 1/2 h

B. 1 h

C. 2 h

D. 4 h

Answer: C

Watch Video Solution

(Rearth = 6400km)

https://dl.doubtnut.com/l/_ajTiJQ1vHhc6


28. 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 figure. Then 

A. 

B. 

C. 

A, B C

KA, KB KC

SB AC

KA < KB < KC

KA > KB > KC

KB < KA < KC

https://dl.doubtnut.com/l/_av6Z3l4D9xq0


D. 

Answer: B

Watch Video Solution

KB > KA > KC

29. Two small satellies move in a circular orbits

around the earth, at disatnce  and 

from the centre of the earth. Their time periods

of rotation ate  and 

. Then

A. 

r (r + dr)

T

T + dT (Δr < < r, ΔT < < T )

△ T = T
3

2

△ r

r

https://dl.doubtnut.com/l/_av6Z3l4D9xq0
https://dl.doubtnut.com/l/_LFczuAA96NT1


B. 

C. 

D. 

Answer: A

Watch Video Solution

△ T = − T
3

2

△ r

r

△ T = T
2

3

△ r

r

△ T = T
△ r

r

30. A satellite has kinetic energy K, potential

energy V and total energy E. Which of the

following statements is true?

A. K=-V/2

https://dl.doubtnut.com/l/_LFczuAA96NT1
https://dl.doubtnut.com/l/_Rb75kHRK92iQ


B. K=V/2

C. E=K/2

D. E=-K/2

Answer: A

Watch Video Solution

31. The ratio of binding energy of a satellite at

rest on earth's surface to the binding energy of a

satellite of same mass revolving around of the

https://dl.doubtnut.com/l/_Rb75kHRK92iQ
https://dl.doubtnut.com/l/_9Jccbwg9d8TR


earth at a height h above the earth's surface is

(R = radius of the earth).

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2(R + h)

R

R + h

2R

R + h

R

R

R + h

https://dl.doubtnut.com/l/_9Jccbwg9d8TR


32. Gas escaps from the surface of a planet

because it acquires an escape velocity. The

escape velocity will depend on which of the

following factors : 

I. Mass of the planet 

II. Mass pf the particle escaping 

III. Temperature of the planet 

IV. Radius of the planet 

Select the correct answer from the codes given

below.

A. I and II

B. II and IV

https://dl.doubtnut.com/l/_YYLcHUcU5a6o


C. I and IV

D. I,III and IV

Answer: C

Watch Video Solution

33. The escape velocity of a particle of mass 

varies as

A. 

B. m

m

m2

https://dl.doubtnut.com/l/_YYLcHUcU5a6o
https://dl.doubtnut.com/l/_2sIekTXIeEeZ


C. 

D. 

Answer: C

Watch Video Solution

m0

m− 1

34. The angular velocity of rotation of a planet of

mass M and radius R, at which the matter start

to escape from its equator is

A. 

B. 

√
2GR

M

√
2GM

R3

https://dl.doubtnut.com/l/_2sIekTXIeEeZ
https://dl.doubtnut.com/l/_H6tFwy5THwTE


C. 

D. 

Answer: B

Watch Video Solution

√
2GM

R

√
2GM 2

R

35. Escape velocity on a planet is e v . If radius of

the planet remains same and mass becomes 4

times, the escape velocity becomes

A. 

B. 

4ve

2ve

https://dl.doubtnut.com/l/_H6tFwy5THwTE
https://dl.doubtnut.com/l/_ejExT546NMyI


C. 

D. 

Answer: B

Watch Video Solution

ve

ve
1

2

36. The escape velocity from the surface of earth

is . The escape velocity from the surface of a

planet whose mass and radius are 3 times those

of the earth will be

A. 

Ve

ve

https://dl.doubtnut.com/l/_ejExT546NMyI
https://dl.doubtnut.com/l/_07b893OBuqrL


B. 

C. 

D. 

Answer: A

Watch Video Solution

3ve

9ve

27ve

37. The escape velocities of the two planets, of

densities  and  and having same radius, are 

 and  respectively. Then

A. 

ρ1 ρ2

v1 v2

=
v1

v2

ρ1

ρ2

https://dl.doubtnut.com/l/_07b893OBuqrL
https://dl.doubtnut.com/l/_W0FD1fRXK0aV


B. 

C. 

D. 

Answer: D

Watch Video Solution

=
v2

v1

ρ2

ρ1

= ( )
2

v1

v2

ρ1

ρ2

= √
v1

v2

ρ1

ρ2

38. The ratio of escape velocity at earth  to

the escape velocity at a planet  whose radius

and density are twice

A. 

(ve)

(vy)

1: 4

https://dl.doubtnut.com/l/_W0FD1fRXK0aV
https://dl.doubtnut.com/l/_u1T2vDcLcsFg


B. 

C. 

D. 1:

Answer: D

Watch Video Solution

1: √2

1: 2

2√2

39. A satellite is revolving in a circular orbit at a

height 'h' from the earth's surface (radius of

earth R, h ltltR). The minimum increase in its

orbital velocity required, So that the satellite

https://dl.doubtnut.com/l/_u1T2vDcLcsFg
https://dl.doubtnut.com/l/_Pb1lgXhysUDA


could escape from the erth's gravitational field,

is close to :(Neglect the effect of atomsphere.)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√gR

√gR/2

√gR(√2 − 1)

√2gR

https://dl.doubtnut.com/l/_Pb1lgXhysUDA


40. A satellite is moving with a constant speed 'V'

in a circular orbit about the earth. An object of

mass 'm' is ejected from the satellite such that it

just escapes form the gravitational pull of the

earth. At the tme of its ejection, the kinetic

energy of the object is

A. 

B. 

C. 

D. 

mv21

2

mv2

mv23

2

2mv2

https://dl.doubtnut.com/l/_vJnhzdBP3N5I


Answer: B

Watch Video Solution

41. Given mass of the moon is 1/81 of the mass of

the earth and corresponding radius is 1/4 of the

earth. If escape velocity on the earth surface is

11.2 km / s , the value of same on the surface of

the moon is

A. 0.14 km/s

B. 0.5 km/s

https://dl.doubtnut.com/l/_vJnhzdBP3N5I
https://dl.doubtnut.com/l/_luX9b2O9ZXSb


C. 2.5 km/s

D. 5 km/s

Answer: C

Watch Video Solution

42. Two satellites A and B are rotating in same

orbit. The ratio of their escape velocities, if

radius and mass of A is twice to B, is

A. 

B. 

1: 1

1: 2

https://dl.doubtnut.com/l/_luX9b2O9ZXSb
https://dl.doubtnut.com/l/_rjRwzwMAZ3Fa


C. 

D. 

Answer: A

Watch Video Solution

1: 3

1: 4

43. The escape velocity of a body on an imaginary

planet which is thrice the radius of the earth and

double the mass of the earth is (  is the escape

velocity of earth)

A. 

ve

√ ve
2

3

https://dl.doubtnut.com/l/_rjRwzwMAZ3Fa
https://dl.doubtnut.com/l/_hKI18Or24Pyr


B. 

C. 

D. 

Answer: A

Watch Video Solution

√ ve
3

2

ve
√2

3

ve
2

√3

44. A body is projected vertically upwards from

the surface of a planet of radius  with a

velocity equal to half the escape velocity for that

R

https://dl.doubtnut.com/l/_hKI18Or24Pyr
https://dl.doubtnut.com/l/_6aaGX1nPMU5W


planet. The maximum height attained by the

body is

A. R/3

B. R/2

C. R/4

D. R/5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_6aaGX1nPMU5W


45. A black hole is an object whose gravitational

field 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?

A.  m

B. 

C. 

D. 100 m

Answer: C

= 5.98 × 1024kg

10− 9

10− 6

10− 2

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


Watch Video Solution

46. The radius of a planet is  of earth’s radius

and its acceleration due to gravity is double that

of earth’s acceleration due to gravity. How many

times will the escape velocity at the planet’s

surface be as compared to its value on earth’s

surface

A. 

B. 

C. 

1

4

1/√2

√2

2√2

https://dl.doubtnut.com/l/_PQyHooxDkssm
https://dl.doubtnut.com/l/_smerKruhBCS1


D. 2

Answer: A

Watch Video Solution

47. A space station is at a height equal to the

radius of the Earth. If  is the escape velocity

on the surface of the Earth, the same on the

space station is ___ times ,

A. 

B. 

VE

VE

1

2

1

4

https://dl.doubtnut.com/l/_smerKruhBCS1
https://dl.doubtnut.com/l/_mHfTH4DpY9cu


C. 

D. 

Answer: C

Watch Video Solution

1

√2

1

√3

48. A satelite is revolving in a circular orbit at a

height h above the surface of the earth of radius

R. The speed of the satellite in its orbit is one-

fourth the escape velocity from the surface of

the earth. The relation between h and R is

https://dl.doubtnut.com/l/_mHfTH4DpY9cu
https://dl.doubtnut.com/l/_C3bZfxe0QfgO


A. h=2R

B. h=3R

C. h=5R

D. h=7R

Answer: D

Watch Video Solution

49. Find the change in the gravitational potential

energy when a body of mass  is raised to am

https://dl.doubtnut.com/l/_C3bZfxe0QfgO
https://dl.doubtnut.com/l/_QpKreDfT6pHJ


height nR above the surface of the earth. (Here,

R is the radius of the earth)

A. 

B. nmgR

C. 

D. 

Answer: D

Watch Video Solution

mgR( )
n

n − 1

mgR( )
n2

n2 + 1

mgR( )
n

n + 1

https://dl.doubtnut.com/l/_QpKreDfT6pHJ


50. Energy required to move a body of mass m

from an orbit of radius 2R to 3R is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

GMm

12R2

GMm

3R2

GMm

8R

GMm

6R

https://dl.doubtnut.com/l/_WUfQz6GrEp3b


51. If g is the acceleration due to gravity on

earth's surface, the gain of the potential energy

of an object of mass m raised from the surface of

the earth to a height equal to the radius R of the

earth is

A. mgR

B. 

C. 

D. 

Answer: B

mgR
1

2

mgR
3

2

mgR
1

3

https://dl.doubtnut.com/l/_WZdMIL8g60nA


Watch Video Solution

52. A body of mass  is placed on the earth

surface is taken to a height of , then,

change in gravitational potential energy is

A. 

B. 

C. 

D. 

Answer: B

W h Vid S l i

m

h = 3R

mgR
2

3

mgR
3

4

mgR

2

mgR

4

https://dl.doubtnut.com/l/_WZdMIL8g60nA
https://dl.doubtnut.com/l/_jm0Dwk1U15zl


Watch Video Solution

53. A body of mass  is raised to a height 10 R

from the surface of the earth, where R is the

radius of the earth. Find the increase in potential

energy. (G = universal constant of gravitational,

M = mass of the earth and g= acceleration due to

gravity)

A. 

B. 

C. 

m

GMm

11R

GMm

10r

mgR

11G

https://dl.doubtnut.com/l/_jm0Dwk1U15zl
https://dl.doubtnut.com/l/_yeAmUsyt0PnG


D. 

Answer: D

Watch Video Solution

10GMm

11R

54. 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

A. mg2R

B. 

m

(R)

mgR
2

3

https://dl.doubtnut.com/l/_yeAmUsyt0PnG
https://dl.doubtnut.com/l/_QXBpx4P6Vk1D


C. 3mgR

D. 

Answer: B

Watch Video Solution

mgR
1

3

55. The acceleration due to gravity on the

surface of the earth is g. If a body of mass m is

raised from the surface of the earth to a height

equal to the radius R of the earth, then the gain

in its potential energy is given by

https://dl.doubtnut.com/l/_QXBpx4P6Vk1D
https://dl.doubtnut.com/l/_fiM2AUWr2KdT


A. 

B. mgR

C. 2mgR

D. 

Answer: A

Watch Video Solution

mgR

2

mgR

4

56. A body of mass  rises to a height 

from the earth's surface where  is earth's

radius. If  is acceleration due to gravity at the

m h = R/5

R

g

https://dl.doubtnut.com/l/_fiM2AUWr2KdT
https://dl.doubtnut.com/l/_gLSnFusPLHR0


earth's surface, the increase in potential energy

is

A. mgh

B. 

C. 

D. 

Answer: C

Watch Video Solution

mgh
4
5

mgh
5

6

mgh
6

7

https://dl.doubtnut.com/l/_gLSnFusPLHR0


57. What is the minimum energy required to

launch a satellite of mass m from the surface of

a planet of mass M and radius R in a circular

orbit at an altitude of 2R?

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5GmM

6R

2GmM

3R

GmM

2R

GmM

3R

https://dl.doubtnut.com/l/_s1vvuWbsHOKt


58. 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. 

C. 

D. 

m

R h

g0

−
2mg0R

2

R + h

mg0R
2

2(R + h)

−
mg0R

2

2(R + h)

2mg0R
2

R + h

https://dl.doubtnut.com/l/_s1vvuWbsHOKt
https://dl.doubtnut.com/l/_394zos74XswY


Answer: C

Watch Video Solution

59. If R is the radius of earth and g is

acceleration due to gravity on the surface of the

earth, then binding energy of the satellite of

mass m at the height h above earth's surface is · 

(r is orbital radius of satellite)

A. 

B. 

mgR2

r

−
mgR2

r

https://dl.doubtnut.com/l/_394zos74XswY
https://dl.doubtnut.com/l/_JvsLgWs4IOLk


C. 

D. 

Answer: C

View Text Solution

mgR2

2r

−
mgR2

2r

60. How much energy will be needed for a body

of mass 100kg to escape from the earth-

A.  joule

B.  joule

(g = 10m/S2 and radiusofearth = 6.4 × 106m)

3.2 × 109

6.4 × 109

https://dl.doubtnut.com/l/_JvsLgWs4IOLk
https://dl.doubtnut.com/l/_UwH2bGW8kJ9F


C.  joule

D.  joule

Answer: B

Watch Video Solution

1.6 × 109

8 × 109

61. Considering earth's rotation, the value of g at

the earth's surface is

A. maximum at the equator

B. least at the equator

https://dl.doubtnut.com/l/_UwH2bGW8kJ9F
https://dl.doubtnut.com/l/_AlJjdy2pSGEH


C. same at all places

D. changes with latitude

Answer: D

Watch Video Solution

62. If earth were to rotate faster than its present

speed, the weight of an object

A. increase at the equator but remain

unchanged at the poles

https://dl.doubtnut.com/l/_AlJjdy2pSGEH
https://dl.doubtnut.com/l/_UnQQv3bc9ekm


B. decrease at the equator but remain

unchanged at the poles

C. remain unchanged at the equator but

decrease at the poles

D. remain unchanged at the equator but

increase at the poles

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_UnQQv3bc9ekm


63. An extremely small and dense neutron star of

mass M and radius R is rotating with angular

velocity . If an object is placed at its equator,

then it will remain stuck to it due to gravity, if

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ω

M >
Rω

G

M >
R2ω2

G

M >
R3ω3

G

M >
R2ω2

G

https://dl.doubtnut.com/l/_jwC7J0kdRGNK


64. Which of the following statements is not

correct for the decrease in the value of

acceleration due to gravity?

A. As we go down from the surface of the

earth towards its centre.

B. As we go up from the surface of the earth

C. as we go from equator to the poles on the

surface on the earth

https://dl.doubtnut.com/l/_jwC7J0kdRGNK
https://dl.doubtnut.com/l/_NQk6yHEBw2hF


D. As the rotational velocity of the earth is

increased

Answer: C

Watch Video Solution

65. The acceleration due to gravity is  at a point

distant  from the centre of earth of radius . If

, then

A. 

B. 

g

r R

r < R

g ∝ r

g ∝ r2

https://dl.doubtnut.com/l/_NQk6yHEBw2hF
https://dl.doubtnut.com/l/_JVZrve4XCKzk


C. 

D. 

Answer: A

Watch Video Solution

g ∝ r− 1

g ∝ r− 2

66. If the density of the earth is doubled keeping

its radius constant then acceleration due to

gravity will be 

A. 

B. 

(g = 9.8m/s2)

19.6m/s2

9.8m/s2

https://dl.doubtnut.com/l/_JVZrve4XCKzk
https://dl.doubtnut.com/l/_xdROmPD9A8ZT


C. 

D. 

Answer: A

Watch Video Solution

4.9m/s2

2.45m/s2

67. The depth 'd' at which the value of

acceleration due to gravity becomes  times

the value at the earth's surface is (R = radius of

earth)

A. 

1

n

d = R( )
n

n − 1

https://dl.doubtnut.com/l/_xdROmPD9A8ZT
https://dl.doubtnut.com/l/_FUxCsn9CAW4G


B. 

C. 

D. 

Answer: C

Watch Video Solution

d = R( )
n − 1

2n

d = R( )
n

n

d = R( )
n − 1

n

68. The value of gravitational accelerationg at a

height h above the earth's surface is 0ne forth

the value of gravitational acceleration at surface

,then (R = radius of earth)

https://dl.doubtnut.com/l/_FUxCsn9CAW4G
https://dl.doubtnut.com/l/_g3Ust2gCirTW


A. h=R

B. 

C. 

D. 

Answer: A

Watch Video Solution

h =
R

2

h =
R

3

h =
R

4

69. The acceleration due to gravity at a height

 above the earth is the same as at a depth 

below the surface of earth. Then :

1km d

https://dl.doubtnut.com/l/_g3Ust2gCirTW
https://dl.doubtnut.com/l/_yU9m9HDEizwA


A. d=h

B. 

C. 

D. d=2h

Answer: D

Watch Video Solution

d =
h

2

d =
h

4

70. The acceleration due to gravity at a height

 above the earth is the same as at a depth 

below the surface of earth. Then :

1km d

https://dl.doubtnut.com/l/_yU9m9HDEizwA
https://dl.doubtnut.com/l/_8IDYDyk7IoNo


A. 

B. d=1km

C.  km

D. d=2km

Answer: D

Watch Video Solution

d = km
1

2

d =
3

2

71. (a) Assuming the earth to be a sphere of

uniform density, calculate the value of

acceleration due to gravity at a point (i) 1600km

https://dl.doubtnut.com/l/_8IDYDyk7IoNo
https://dl.doubtnut.com/l/_ZnqX54IhhKXg


above the earth, (ii)  below the earth, (b)

Also find the rate of variation of acceleration due

to gravity above and below the earth's surface.

Radius of earth .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1600km

= 6400km, g = 9.8m/s2

4.9ms− 2

9.8ms− 2

7.35ms− 2

19.6ms− 2

https://dl.doubtnut.com/l/_ZnqX54IhhKXg
https://dl.doubtnut.com/l/_3DmBgePXitao


72. Calculate the value of acceleration due to

gravity at a point a. 5.0 km above the earth's

surface and b. 5.0 km below the earth's surface.

Radius of earth =6400 km and the value of g at

the surface of the earth is 9.80

A. 

B. 

C. 

D. 

Answer: A

ms2

9.78ms2, 9.79ms2

9.78ms2, 0

9.79ms2, 0

9.78ms2, 9.78ms2

https://dl.doubtnut.com/l/_3DmBgePXitao


Watch Video Solution

73. A body is taken to a height of nR from the

surface of the earth . The ratio of acceleration

due to gravity on the surface to that at the

altitude is

A. 

B. 

C. 

D. 

Answer: C

(n + 1) − 3

(n + 1) − 2

(n + 1)2

(n + 1)

https://dl.doubtnut.com/l/_3DmBgePXitao
https://dl.doubtnut.com/l/_Wc8thoX8idxn


Watch Video Solution

74. The diameters of two planets are in the ratio

4 : 1 and their mean densities in the ratio 1 : 2.

The acceleration due to gravity on the planets

will be in ratio

A. 

B. 

C. 

D. 

1: 2

2: 3

2: 1

4: 1

https://dl.doubtnut.com/l/_Wc8thoX8idxn
https://dl.doubtnut.com/l/_q2rpFJIBObUk


Answer: C

Watch Video Solution

75. The ratio of acceleration due to gravity at a

height 3 R above earth's surface to the

acceleration due to gravity on the surface of

earth is 

(R = radius of earth)

A. 

B. 

1

9

1

16

https://dl.doubtnut.com/l/_q2rpFJIBObUk
https://dl.doubtnut.com/l/_R0isLD9JTDDq


C. 

D. 

Answer: B

Watch Video Solution

1

4

1

64

76. The dependence of acceleration due to

gravity  on the distance  from the centre of

the earth, assumed to be a sphere of radius  of

uniform density is as shown in Fig. below: 

g r

R

https://dl.doubtnut.com/l/_R0isLD9JTDDq
https://dl.doubtnut.com/l/_Bi6VoSRFYDiC


 


 


The correct figure is

A. 

B. 

https://dl.doubtnut.com/l/_Bi6VoSRFYDiC


C. 

D. 

Answer: B

Watch Video Solution

77. Starting from the centre of the earth having

radius R, the variation of  (acceleration due to

gravity) is shown by

g

https://dl.doubtnut.com/l/_Bi6VoSRFYDiC
https://dl.doubtnut.com/l/_1LhAZy9cERF7


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_1LhAZy9cERF7


78. The value of gravitational acceleration at a

height equal to radius of earth, is

A. 50% of value at earth's surface

B. 25% of value at earth's surface

C. 75% of value at earth's surface

D. same as value at earth's surface

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1LhAZy9cERF7
https://dl.doubtnut.com/l/_fQGVTBvPMjIU
https://dl.doubtnut.com/l/_WlzbLDuQxx5p


79. Time period of second pendulum on a planet,

whose mass and diameter are twice that of

earth, is

A. s

B. 2s

C. s

D. s

Answer: A

Watch Video Solution

2√2

√2

1

√2

https://dl.doubtnut.com/l/_WlzbLDuQxx5p
https://dl.doubtnut.com/l/_swYTgeE23Jbb


80. Calculate angular velocity of the earth so

that acceleration due to gravity at  latitude

becomes zero (radius of the earth = 6400 km,

gravitational acceleration at poles =

)

A.  rad/s

B.  rad/s

C.  rad/s

D.  rad/s

Answer: D

Watch Video Solution

60∘

10m/s2, cos 60∘ = 0.5

7.8 × 10− 2

0.5 × 10− 3

1 × 10− 3

2.5 × 10− 3

https://dl.doubtnut.com/l/_swYTgeE23Jbb


Watch Video Solution

81. If the mass 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?

A. Raindrops will fall faster

B. Walking on the ground would become

more difficult

C. Time period of a simple pendulum on the

Earth would decrease

https://dl.doubtnut.com/l/_swYTgeE23Jbb
https://dl.doubtnut.com/l/_sJ07heJg0ohu


D. g' on the Earth will not change

Answer: D

Watch Video Solution

82. 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

(T )

i T 2 = Kr3

K

M m

https://dl.doubtnut.com/l/_sJ07heJg0ohu
https://dl.doubtnut.com/l/_SOJz9JfnZrB2


gravitational the force of alteaction between

them is , here  is gravitational

constant. The relation between  and  is

described as

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

F =
GMm

r2
G

G K

GK = 4π2

GMK = 4π2

K = G

K =
1

G

https://dl.doubtnut.com/l/_SOJz9JfnZrB2


83. A planet of mass  revolves in elliptical orbit

around the sun of mass  so that its maximum

and minimum distance from the sun equal to 

and  respectively. Find the angular momentum

of this planet relative to the sun.

A. 

B. 0

C. 

D. 

Answer: A

m

M

ra

rp

m√
2GMr1r2

r1 + r2

m√
2GM(r1 + r2)

r1r2

√
2GMmr1

(r1 + r2)r2

https://dl.doubtnut.com/l/_vk9P2tTXOJeA


Watch Video Solution

84. 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

 and , then the orbital

speed of the satellite is

A. 

B. 

C. 

D. 

0.25 × 106m

6.38 × 106m g = 9.8ms− 2

6.67kms− 1

7.76kms− 1

8.56kms− 1

9.13kms− 1

https://dl.doubtnut.com/l/_vk9P2tTXOJeA
https://dl.doubtnut.com/l/_7DB5OJgKirmc


Answer: B

Watch Video Solution

85. A mass  is broken into two parts of masses 

 and . How are  and  related so that

force of gravitational attraction between the two

parts is maximum?

A. 

B. 

C. 1

M

m1 m2 m1 m2

1

2

3

5

https://dl.doubtnut.com/l/_7DB5OJgKirmc
https://dl.doubtnut.com/l/_R64WqtQDgVhL


D. 2

Answer: A

Watch Video Solution

86. The ratio of accelerations due to gravity  : 

 on the surfaces of two planets is 5 : 2 and the

ratio of their respective average densities  : 

is 2 : 1. what is the ratio of respective escape

velocities  :  from the surface of the planets?

A. 

g1

g2

ρ1 ρ2

v1 v2

5: 2

https://dl.doubtnut.com/l/_R64WqtQDgVhL
https://dl.doubtnut.com/l/_i5SuzawnbSsh


B. 

C. 

D. 

Answer: C

Watch Video Solution

√5: √2

5: 2√2

25: 4

87. 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

https://dl.doubtnut.com/l/_i5SuzawnbSsh
https://dl.doubtnut.com/l/_IurYlCUzcd23


decreases by 2%. Keeping all other quantities

constant, then

A. g decreases by 2% and K.E. decreases by

4%

B. g decreases by 4% and K.E. increases by 2%

C. g increases by 4% and K.E. increases by 4%

D. g decreases by 4% and K.E. increases by 4%

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_IurYlCUzcd23
https://dl.doubtnut.com/l/_IOyvis6UMwKy


88. A stone is dropped from a height equal to

, where  is the radius of the earth, from the

surface of the earth. The velocity of the stone on

reaching the surface of the earth is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

nR R

√
2gR

n + 1

√
2gR

n − 1

√
2gRn

n − 1

√
2gRn

n + 1

https://dl.doubtnut.com/l/_IOyvis6UMwKy


89. The height a which the weight of a body

becomes  its weight on the surface of

earth (radius ) is

A. 5R

B. 15R

C. 3R

D. 4R

Answer: C

Watch Video Solution

1/16th

R

https://dl.doubtnut.com/l/_3oFupC3K9r35
https://dl.doubtnut.com/l/_tCCIsqpA0rl3


90. 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 will

experience an accelertion due to gravity which is

equal to

A. 

B. 

C. 

D. 

Answer: A

W h Vid S l i

M0 D0

4GMp

D2
p

GM±

D2
p

Gmp

D2
p

4GM±

D2
p

https://dl.doubtnut.com/l/_tCCIsqpA0rl3


Watch Video Solution

91. Two bodies of masses m and 4m are placed at

a distance r. The gravitational potential at a

point on the line joining them where the

gravitational field is zero is:

A. zero

B. 

C. 

D. 

Answer: D

−
4Gm

r

−
6Gm

r

−
9Gm

r

https://dl.doubtnut.com/l/_tCCIsqpA0rl3
https://dl.doubtnut.com/l/_4FMsGMw9bbmm


Watch Video Solution

92. Two particles of masses 'm' and '9m' are

separated by a distance 'r'. At a point on the line

joining them the gravitational field is zero. The

gravitational potential at that point is (G =

Universal constant of gravitation)

A. 

B. 

C. 

D. 

−
4Gm

r

−
8Gm

r

−
16Gm

r

−
32Gm

r

https://dl.doubtnut.com/l/_4FMsGMw9bbmm
https://dl.doubtnut.com/l/_99L1J6iqVryE


Answer: C

Watch Video Solution

93. The bodies of mass 100 kg and 8100 kg are

held at a distance of 1 m. The gravitational field

at a point on the line joining them is zero. The

gravitational potential at that point in J/kg is (G=

)

A. 

B. 

6.67 × 10− 11Nm2 /kg2

−6.67 × 10− 7

−6.67 × 10− 10

https://dl.doubtnut.com/l/_99L1J6iqVryE
https://dl.doubtnut.com/l/_hPt4o3k4b16v


C. 

D. 

Answer: A

Watch Video Solution

−13.34 × 10− 7

−6.67 × 10− 9

94. A body is thrown from the surface of the

earth with velocity u m/s. The maximum height

in metre above the surface of the earth upto

which it will reac is (where, R = radish of earth,

g=acceleration due to gravity)

https://dl.doubtnut.com/l/_hPt4o3k4b16v
https://dl.doubtnut.com/l/_VJ6otvaNeo3F


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

u2R

2gR − u2

2u2R

gR − u2

u2R2

2gR2 − u2

u2R

gR − u2

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

a spherical shell of same mass and radius a.

What will be the magnitude of the gravitational

https://dl.doubtnut.com/l/_VJ6otvaNeo3F
https://dl.doubtnut.com/l/_9Y67pC9ClptU


potential at a point situated at a/2 distance from

the centre ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4GM

a

GM

a

2GM

a

3GM

a

https://dl.doubtnut.com/l/_9Y67pC9ClptU


96. An asteroid of mass  is approaching earth,

initially at a distance  with speed . It hits

earth with a speed  (  and  are radius

and mass of earth),. Then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

m

10RE vi

vf RE ME

v2
f

= v2
i + (1 − )

2GM

MeR

1

10

v2
f

= v2
i + (1 + )

2GMe

Re

1

10

v2
f

= v2
i + (1 − )

2GMe

Re

1

10

v2
f

= v2
i + (1 + )

2GM

Re

1

10

https://dl.doubtnut.com/l/_W1OH9TprLvUi


97. Mass  is split into two parts  and 

, which are then separated by a certain

distance. What is the ratio of  which

maximises the gravitational force between the

parts ?

A. 

B. 

C. 

D. 

M m

(M − m)

(m/M)

1

3

1

2

1

4

1

5

https://dl.doubtnut.com/l/_W1OH9TprLvUi
https://dl.doubtnut.com/l/_umSH2X7wyQhY


Answer: B

Watch Video Solution

98. Suppose the gravitational force varies

inversely as the 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. 

nth

R
n+ 1

2

R
n− 1

2

Rn

https://dl.doubtnut.com/l/_umSH2X7wyQhY
https://dl.doubtnut.com/l/_bXII0C2drwO8


D. 

Answer: A

Watch Video Solution

R
n− 1

2

99. Imagine a light planet revolving around a

very massive star in a circular orbit of radius R

with a period of revolution T. if the gravitational

force of attraction between the planet and the

star is proportational to , then 


(a)  is proportional to  


(b)  is proportional to  


R− 5 / 2

T 2 R2

T 2 R7 / 2

https://dl.doubtnut.com/l/_bXII0C2drwO8
https://dl.doubtnut.com/l/_PoPGxqecawyJ


(c)  is proportional to  


(d)  is proportional to .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

T 2 R3 / 3

T 2 R3.75

r3 / 2

r5 / 2

r7 / 2

r1 / 2

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


100. 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. 

B. 

C. 

D. 

Answer: A

m1 m2

r1

r2

m1 m2

m1m2G

(r1 + r2)2

m1G

(r1 + r2)2

m2G

(r1 + r2)
2

(m1m2
G

(r1 + r2)
2

https://dl.doubtnut.com/l/_MFGuJzT7qzHB


Watch Video Solution

101. A system of binary stars of mass  and 

are moving in circular orbits of radii  and 

respectively. If  and  are at the time periods

of masses  and  respectively then

A. 

B. 

C. 

D. 

mA mB

rA rB

TA TB

mA mB

= ( )
TA

TB

rA

rB

3
2

TA > TB(ifrA > rB)

TA > TB(ifmA > mB)

TA = TB

https://dl.doubtnut.com/l/_MFGuJzT7qzHB
https://dl.doubtnut.com/l/_aj85RLtYcPzN


Answer: D

Watch Video Solution

102. A spherically symmetric gravitational system

of particles has a mass density

 where  is a

constant. A test mass can undergo circular

motion under the influence of the gravitational

field of particles. Its speed v as a function of

distahce  form the centre of the

system is represented by

ρ = {
ρ0 f or r < R

0 f or r > R
ρ0

r(0 < r < OO)

https://dl.doubtnut.com/l/_aj85RLtYcPzN
https://dl.doubtnut.com/l/_qFviiy75FEIn


A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_qFviiy75FEIn


Answer: C

Watch Video Solution

103. Assertion : An astronaut in an orbiting space

station above the earth experience

weightlessness. 

Reason : An object moving around the earth

under the infuence of earth's gravitational force

is in a state of 'free fall'

A. Assertion is True, Reason is True, Reason is

a correct explanation for Assertion

https://dl.doubtnut.com/l/_qFviiy75FEIn
https://dl.doubtnut.com/l/_bi6vbjtYfGml


B. Assertion is True, Reason is True, Reason is

no a correct explanation for Assertion

C. Assertion is True, Reason is False

D. Assertion is False but Reason is True

Answer: A

Watch Video Solution

104. An infinite number of particles each of mass

 are placed on the positive X-axis of

 from the origin. Find the

m

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

https://dl.doubtnut.com/l/_bi6vbjtYfGml
https://dl.doubtnut.com/l/_5z7QqBzkXxRR


magnitude of the resultant gravitational force

on mass  kept at the origin.

A. 

B. 

C. Gm

D. 6Gm

Answer: B

Watch Video Solution

m

Gm
2

3

Gm
4
3

https://dl.doubtnut.com/l/_5z7QqBzkXxRR


105. Infinite number of bodies, each of mass ,

are situated on -axis at distance

 respectively, from the

origin. The resulting gravitational potential the

to this system at the origing will be

A. -G

B. 

C. 

D. -4G

Answer: D

2kg

x

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

− G
8

3

− G
4
3

https://dl.doubtnut.com/l/_8fUargVzyyn7


Watch Video Solution

106. Two heavy spheres of mass m are kept

separated by a distance 2r. The gravitational field

and potential at the midpoint of the line joining

the centres of the spheres are

A. 

B. 0 and 

C. 0 and 

D. none of these

 and 0
Gm2

r2

−
2Gm

r

2Gm

r

https://dl.doubtnut.com/l/_8fUargVzyyn7
https://dl.doubtnut.com/l/_ClhNUC9WB6YV


Answer: B

Watch Video Solution

107. At what height from the surface of earth the

gravitation potential and the value of  are 

 and  respectively ?

Take the radius of earth as :

A. 1400 km

B. 2000 km

C. 2600 km

g

−5.4 × 107Jkg− 2 6.0ms− 2

6400km

https://dl.doubtnut.com/l/_ClhNUC9WB6YV
https://dl.doubtnut.com/l/_KblN891n4ReX


D. 1600 km

Answer: C

Watch Video Solution

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

radius  round the Earth. Calculate its angular

momentum with respect to the centre of the

orbit in terms of the mass  of the Earth and .

A. 

B. 

m

r

M G

(GMmr)
1
2

(GMm2r)
1
2

https://dl.doubtnut.com/l/_KblN891n4ReX
https://dl.doubtnut.com/l/_GIPE5ya7IViw


C. 

D. 

Answer: B

Watch Video Solution

(GMm2r2)
1
2

(GM 2m2r2)
1
2

109. The radii of a planet and its satellite are 2r

and r and their densities are  and 

respectively. Their centres are separated by a

distance d. The minimum speed with which a

body should be projected from the mid point of

the line joining their centres so that the body

ρ 2ρ

https://dl.doubtnut.com/l/_GIPE5ya7IViw
https://dl.doubtnut.com/l/_gYzTHshxgGgL


escapes to infinity is (G-universal gravitational

constant)

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

4
⎡

⎣
√

⎤

⎦

10Gπr3ρ

3d

√
⎤

⎦

40Gπr3ρ

3d

2
⎡

⎣
√

⎤

⎦

10Gπr3ρ

d

⎡

⎣
√

⎤

⎦

1

4

10Gπr3ρ

3d

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


Evaluation Test

1. Two masses  and  are

released from rest finite distance. They start

under their mutual gravitational attraction-

A. acceleration of  is more than of 

B. acceleration of  is more than that of 

C. centre of mass remains at rest.

D. total energy of the system remains

constant.

m1 m2(m1 < m2)

m1 m2

m2 m1

https://dl.doubtnut.com/l/_ZZv4MaRflFc4


Answer: B

Watch Video Solution

2. The mass of the earth is  times the mass of

the Moon and the distance between the earth

and the Moon is  time the, radius of the earth.

If  is the radius of the earth, then the distance

between the Moon and the point on the in

joining the Moon and the earth where the

gravitational force becomes zero is

A. 30R

81

60

R

https://dl.doubtnut.com/l/_ZZv4MaRflFc4
https://dl.doubtnut.com/l/_ZjABxJXhcD3c


B. 15R

C. 6R

D. 5R

Answer: C

Watch Video Solution

3. A mass  is broken into two parts of masses 

 and . How are  and  related so that

force of gravitational attraction between the two

parts is maximum?

M

m1 m2 m1 m2

https://dl.doubtnut.com/l/_ZjABxJXhcD3c
https://dl.doubtnut.com/l/_zQn1BjJjCLlJ


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

m1 = m2

m1 = M

m2 = M

4. Suppose the gravitational force varies

inversely as the power of distance. Then thenth

https://dl.doubtnut.com/l/_zQn1BjJjCLlJ
https://dl.doubtnut.com/l/_TAtf7rP90tfe


time period of a planet in circular orbit of radius

R around the sun will be proportional to-

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

r ( n− 1 ) / 2

r ( n+ 1 ) / 2

rn− 1

rn

https://dl.doubtnut.com/l/_TAtf7rP90tfe


5. A spherical shell is cut into two pieces along a

chord as shown in the figure.  is a point on the

plane of the chord. The gravitational field at 

due to the upper part is , and that due to the

lower part is . What is the relation between

them? 

P

P

I1

I2

https://dl.doubtnut.com/l/_KI9SRiWKb7J3


A. 

B. I_1ltI_2`

C. 

D. No definite relation

Answer: C

Watch Video Solution

I1 > I2

I1 = I2

6. Some aliens living beneath the surface of the

earth want to send a parcel to their friends just

outside earth's pull. What should be the velocity

https://dl.doubtnut.com/l/_KI9SRiWKb7J3
https://dl.doubtnut.com/l/_Fob2h6Spx8M7


with which they must throw the parcel from a

depth ofR/2?

A. 11.2 km/s

B. 15.84 km/s

C. 16.37 km/s

D. 12.8 km/s

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_Fob2h6Spx8M7


7. Distance between the centres of two stars is

 The masses of these stars are M and 16M

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

mass m is fired straight form the surface of the

larger star towards the smaller star. What should

be its minimum inital speed to reach the surface

of the smaller star? Obtain the expression in

terms of G,M and a.

A. 

B. 

C. 

10α.

√
3

2

5GM

a

√
5

4

5GM

a

3√
GM

2a

https://dl.doubtnut.com/l/_Nth5fSrWMpkR


D. 

Answer: A

Watch Video Solution

√
3

4

GM

a

8. For many planets revolving around the

stationary sun in circular orbits of different radii

(R), the time periods (T) were noted. Then log(R)

v/s log· (T) curve was plotted 

 in M.K.S system, =10] 
[G = × 10− 1120

3
π2

https://dl.doubtnut.com/l/_Nth5fSrWMpkR
https://dl.doubtnut.com/l/_qKDGQtvQ82FQ


Estimate the mass of the sun. 

A. 

B. 

C. 

D. 

6 × 1029kg

5 × 1020kg

8 × 1025kg

3 × 1025kg

https://dl.doubtnut.com/l/_qKDGQtvQ82FQ


Answer: A

Watch Video Solution

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

rotation about its axis. Assume that the

acceleration due to gravity on the earth's surface

has the same value at the equator and the poles.

An object weighed at the equator gives the same

reading as a reading taken at a depth  below

earth's surface at a pole . the value

of  is-

ω

d

(d < < R)

d

https://dl.doubtnut.com/l/_qKDGQtvQ82FQ
https://dl.doubtnut.com/l/_qyzPyDdi3kvo


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

ω2R2

g

ω2R2

2g

2ω2R2

g

√Rg

g

10. Suppose universal gravitational constant

starts to decrease, then

https://dl.doubtnut.com/l/_qyzPyDdi3kvo
https://dl.doubtnut.com/l/_aCOA4lCHKNjN


A. length of the day does not change

B. length of the year will increase

C. the earth will follow a spiral path of

decreasing radius

D. Kinetic energy of the earth will decrease

Answer: C

Watch Video Solution

11. A satellite of mass  is orbiting the earth in a

circular orbit of radius . It starts losing energy

m

r

https://dl.doubtnut.com/l/_aCOA4lCHKNjN
https://dl.doubtnut.com/l/_QPCqzR4nHdnv


due to small air resistance at the rate of .

Then the time teken for the satellite to reach the

earth is...........

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

CJ /s

( − )
GMm

c

1

R

1

r

( − )
GMm

2c

1

R

1

r

GMm

2CR

( − )
3GMm

2c

1

R

1

r

https://dl.doubtnut.com/l/_QPCqzR4nHdnv


12. Two equal masses each in are hung from a

balance whose scale pans differ in vertical height

by . The error in weighing in terms of density of

the earth  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h

ρ

πGρmh

πGρmh
1

3

πGρmh
8

3

πGρmh
1

4

https://dl.doubtnut.com/l/_qh56eUe4axVg


13. A tunnel is dug along a chord of the earth at

a perpendicular distance  from the earth's

centre. The wall of the tunnel may be assumed to

be frictionless. A particle is released from one

end of the tunnel. The pressing force by the

particle on the wall, and the acceleration of the

particle vary with  (distance of the particle from

the centre) according to

A. 

R/2

x

https://dl.doubtnut.com/l/_qh56eUe4axVg
https://dl.doubtnut.com/l/_EBC062rrIIl4


B. 

C. 

D. 

Answer: C

Watch Video Solution

14. A particle of mass  is subjected to an

attractive central force of magnitude , 

m

k/r2 k

https://dl.doubtnut.com/l/_EBC062rrIIl4
https://dl.doubtnut.com/l/_msVhn4CPTnlK


being a constant. If at the instant when the

particle is at an extreme position in its closed

orbit, at a distance a from the centre of force, its

speed is , if the distance of other

extreme position is b. Find .

A. -1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

√k/2ma

a/b

https://dl.doubtnut.com/l/_msVhn4CPTnlK


15. The percentage change in the acceleration of

the earth towards the Sun from a total eclipse of

the Sun to the point where the Moon is on a side

of earth directly opposite to the Sun is

A. 

B. 

C. 

D. 

Answer: C

× 100
Msr2

Mmr1

( )
2

× 100
Ms

Mm

r2

r1

2( )
1

× 100
r1

r2

Mm

Ms

( )
2

× 100
r1

r2

Mm

Ms

https://dl.doubtnut.com/l/_msVhn4CPTnlK
https://dl.doubtnut.com/l/_OjweMCXqZFNo


Watch Video Solution

16. The escape velocity for a body projected

vertically upwards from the surface of the earth

is . If the body is projected in a

direction making an angle  with the vertical,

the escape velocity will be

A. 

B. 

C. 

D. 

11.2kms− 1

45∘

km/s
11.2

√2

11.2 × √2km/s

11.2 × 2km/s

11.2km/s

https://dl.doubtnut.com/l/_OjweMCXqZFNo
https://dl.doubtnut.com/l/_tK2ZkaihFz2T


Answer: D

Watch Video Solution

17. For a particle projected in a transverse

direction from a height  above earth's surface,

find the minimum initial velocity so that it just

grazes the surface of earth such that path of this

particle would be an ellipse with centre of earth

as the farther focus, point of projection as the

apogee and a diametrically opposite point on

earth's surface as perigee.

h

https://dl.doubtnut.com/l/_tK2ZkaihFz2T
https://dl.doubtnut.com/l/_Q3DY1yKgjWLS


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√2GMe

R.

r(R + r)

√2GMe
R.

R(R + r)

√2GMe

r

r(R + r)

√2GMe(
. R

r2

18. A particle is dropped on Earth from height R

(radius of earth) and it bounces back to height h.

https://dl.doubtnut.com/l/_Q3DY1yKgjWLS
https://dl.doubtnut.com/l/_VsoTyOoBFtxJ


If the coefficient of restitution of collision is ,

then find h.

A. 

B. 

C. R

D. 

Answer: D

Watch Video Solution

√
2

3

R

3

R

4

R

2

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


19. A uniform spherical planet · (Radius R) has

acceleration due to gravity at its surface as g.

Points P and Q located inside and outside the

planet respectively have acceleration due to

gravity . Maximum possible separation 4

between P and Q is,

A. 

B. 

C. 

D. None

g

4

3R
2

9R
4

7R
4

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


Answer: C

Watch Video Solution

20. A comet is moving around the earth in.highly

elliptical orbit. Identify the incorrect statement

A. Its K.E. and P.E. both change over the orbit.

B. Its T.E. changes over the orbit

C. Its linear momentum changes in

magnitude as well as in direction over the

orbit.

https://dl.doubtnut.com/l/_JjLYtYwyhhEN
https://dl.doubtnut.com/l/_HyJLPJyt4eOA


D. Its angular momentum remains constant

over the orbit

Answer: B

Watch Video Solution

21. Two particles are projected from the surface

of the earth with velocities  and 

where, R is the radius of the earth what should

be the ratio of maximum heights attained?

A. 

√ gR
5

7
√ gR

2

5

2

5

https://dl.doubtnut.com/l/_HyJLPJyt4eOA
https://dl.doubtnut.com/l/_6qA11fNEdmbl


B. 

C. 

D. 

Answer: C

View Text Solution

5

3

3

5

5

2

https://dl.doubtnut.com/l/_6qA11fNEdmbl


22.  


A triple star system consists of two stars each of

mass m in the same circular orbit about central

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


star with mass . The two outer

stars always lie at opposite ends of a diameter of

their common circular orbit the radius of the

circular orbit is  m and the orbital

period each star is  [take  and

] 


Q. The mass m of the outer stars is:

A. 

B. 

C. 

D. 

M = 2 × 1033kg

r = 1011

1.6 × 107s π2 = 10

G = × 10− 11Mn2kg− 220

3

× 103011

8

× 103015

16

× 103040
3

× 103020

3

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


Answer: C

Watch Video Solution

23. Consider a hypothetical planet which is very

long and cylinderical. The density of the planet is

, its radius is . 

 


What is the possible orbital speed of the

satellite in moving around the planet in circular

ρ R

https://dl.doubtnut.com/l/_EvboxtbFHHBP
https://dl.doubtnut.com/l/_8CKmzCe5WeeR


orbit in a plane which is perpendicular to the

axis of planet?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2πR√Gρ

R√2πGρ

2√πRGρ

√2RGρ

https://dl.doubtnut.com/l/_8CKmzCe5WeeR


24. If a satellite is travelling in the same direction

as the rotation of earth i.e., west to east, what is

the interval between two successive times at

which it will appear vertically overhead to an

observer at a fixed point on the equator? (R =

6400 km, h = 1400 km)

View Text Solution

https://dl.doubtnut.com/l/_uIUHiHdYEKv6

