
PHYSICS

BOOKS - CENGAGE PHYSICS (ENGLISH)

GRAVITATION

Illustration

1. The time period of Jupiter is 11.6 year, how far

is Jupiter from the sun. Distance of earth from

the sun is .1.5 × 1011m

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_JPpUiCjsz1jD


Watch Video Solution

2. The mean distance of Mars from the sun in

 times that of the Earth from the sun. Find

the number of years requires for Mars make

one revolution about the Sun.

Watch Video Solution

1.524

3. Let the speed of the planet at the perhelion

Pin Fig. 8.1 (a) be  and the sun-planat distance

SP be . Relate  to the corresponding

vp

rp (rp 'vp)

https://dl.doubtnut.com/l/_JPpUiCjsz1jD
https://dl.doubtnut.com/l/_c1T4qGuE3ZLJ
https://dl.doubtnut.com/l/_Q0Yygt55gaqM


quantities at the aphelion  will the

planat take equal times to traverse BAC and

CPB?

Watch Video Solution

(rA. vA)

4. A sphere of mass  is attracted by a

second sphere of mass , when their

centres are  apart, with a force of 

miligram weight. Caculate the value of

gravitational constant.

Watch Video Solution

40kg

15kg

20cm 0.1

https://dl.doubtnut.com/l/_Q0Yygt55gaqM
https://dl.doubtnut.com/l/_jF5FcpDcpiNa


5. The mass of planet Jupiter is  and

that of the Sun is . The mean

distance of Jupiter from the Sun is m.

Calculate the gravitational force which Sun

exerts on Jupiter. Assuming that Jupiter moves

in circular orbit around the Sun, also calculate

the speed of Jupiter

.

Watch Video Solution

1.9 × 107kg

1.99 × 1030kg

7.8 × 1011

G = 6.67 × 10− 11Nm2kg− 2

https://dl.doubtnut.com/l/_jF5FcpDcpiNa
https://dl.doubtnut.com/l/_JKvrmgw5NlaD


6. Gravitational force between two point

masses  and  separated by a distance  is 

. Now if a point mass  is placed next to ,

what will be the (a) force on  due to , (b)

total force on ?

Watch Video Solution

m M r

F 3m m

M m

M

7. Two particles of mass  and M are initialljy

at rest at in�nite distance. Find their relative

velocity of approach due to gravitational

m

https://dl.doubtnut.com/l/_S3wC1AVoOaOF
https://dl.doubtnut.com/l/_wShcpETDsWFo


attraction when  is their separation at any

instant

Watch Video Solution

d

8. Three equal masses 2m each are placed at

the vertices an equilateral triangle PQR 

(i) What is the force acting on a mass m placed

at the centroid G of the triangle ? 

(ii) What is the force on mass m if the mass at

the vertex P is quadrupled ? 

https://dl.doubtnut.com/l/_wShcpETDsWFo
https://dl.doubtnut.com/l/_N6OfehA6wgxF


Take PG = QG = RG = 1m 

Watch Video Solution

9. Three particles each of mass m, are located

at the vertices of an equilateral triangle of side

https://dl.doubtnut.com/l/_N6OfehA6wgxF
https://dl.doubtnut.com/l/_0w7rAgAgupEf


a. At what speed must they move if they all

revolve under the in�uence of their

gravitational force of attraction in a circular

orbit circumscribing the triangle while still

preserving the equilateral triangle ? 

.

Watch Video Solution

https://dl.doubtnut.com/l/_0w7rAgAgupEf


10. Figure shows a spherical cavity inside a lead

sphere. The surface of the cavity passes

through the centre of the sphere and touches

the right side of the sphere. The mass of the

sphere before hollowing was . With what

gravitational force does the hollowed out lead

sphere attract a particle of mass  that lies at

a distance  from the centre of the lead sphere

on the straight line connecting the centres of

M

m

d

https://dl.doubtnut.com/l/_sYw5kQNdOBTr


the spheres and of the cavity. 

Watch Video Solution

11. A mass  is at a distance a from centre of a

uniform rod of length  and M. The

gravitational force on the mass due to the rod

m

l

https://dl.doubtnut.com/l/_sYw5kQNdOBTr
https://dl.doubtnut.com/l/_Sx6FlL1vKCj0


is 

Watch Video Solution

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

and another of mass , with a separation d,

rotate about their common centre of mass.

Find 

(a) an expression for their time period of

m1

m2

https://dl.doubtnut.com/l/_Sx6FlL1vKCj0
https://dl.doubtnut.com/l/_XgM40tnVcEbI


revolution. 

(b) the ratio of their kinetic energies. 

(c) the ratio of their angular momenta about

the centre of mass. 

(d) the total angular momentum of the system. 

(e) the kinetic energy of the system.

Watch Video Solution

13. Find the relation between the gravitational

�eld on the surface of two planets  and  of

masses  and radii  and 

respectively if 

A B

mA, mB RA RB,

https://dl.doubtnut.com/l/_XgM40tnVcEbI
https://dl.doubtnut.com/l/_fuT0BuPLYZRc


a. they have equal mass. 

b. they have equal (uniform)density.

View Text Solution

14. Calculate the gravitational �eld intensity at

the centre of the base of a hollow hemisphere

of mass  and radius . (Assume the base ofM R

https://dl.doubtnut.com/l/_fuT0BuPLYZRc
https://dl.doubtnut.com/l/_6gu2NgmPGSMZ


hemisphere to be open) 

Watch Video Solution

https://dl.doubtnut.com/l/_6gu2NgmPGSMZ


15. Two masses  and  are at a

distance  apart. Compute the magnitude of

intensity of the gravitational �eld at a point

distance  from the  and  from the 

 mass. 

View Text Solution

90kg 160kg

5m

3m 90kg 4m

160kg G = 6.67 × 10− 11kg− 2

16. Two bodies of masses  and 

are at a distance  part. At which point on

the line joining them will the resultant

gravitational �eld intensity be zero?

100kg 10, 000kg

1m

https://dl.doubtnut.com/l/_nGbDMe2gyFsW
https://dl.doubtnut.com/l/_tiqmzQgCnbHv


Watch Video Solution

17. Assuming the earth of to be a uniform

sphere of radius  and density

, �nd the value of  on its surface

Watch Video Solution

6400km

5.5g/c. c. g

G = 6.66 × 10− 11Nm2kg− 2

18. At what height from the surface of earth will

the value of g be reduced by  from the36 %

https://dl.doubtnut.com/l/_tiqmzQgCnbHv
https://dl.doubtnut.com/l/_K2I6EhpF2XYB
https://dl.doubtnut.com/l/_9psawSy353bY


value on the surface? Take radius of earth

.

A. 3.2×10^6 m

B. 1.6×10^6 m

C. 2.5×10^6 m

D. 4.6×10^6 m

Answer: B

Watch Video Solution

R = 6400km

https://dl.doubtnut.com/l/_9psawSy353bY


19. Calculate the percentage decrease in the

weight of a body when taken 32 km below the

surface of the earth. Radius of the earth is

6400 km and g 

A. 0.6%

B. 0.2%

C. 0.5%

D. 0.7%

Answer: C

Watch Video Solution

= 9.8ms− 2

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


20. What is the fractional decrease in the value

of free-fall acceleration g for a particle when it

is lifted from the surface to an elevation ?

Watch Video Solution

h

(h < < R)

21. a. Find the height from the earth's surface

where  will be  of its value on the surface

of earth . b. Find the

g 25 %

(R = 6400km)

https://dl.doubtnut.com/l/_cXRHMIjSezNM
https://dl.doubtnut.com/l/_i8fbGEAIiz5h
https://dl.doubtnut.com/l/_wa3Jy7wVJSuK


percentage increase in the value of  at a

depth  from the surface of earth.

View Text Solution

g

h

22. What would be the time period of rotation

of earth so that the bodies at the equator

would weight  of their actual weight?

Watch Video Solution

40 %

https://dl.doubtnut.com/l/_wa3Jy7wVJSuK
https://dl.doubtnut.com/l/_jpGgeyRBPoPq


23. On a planet whose size is the same and

mass four times as that of our earth, �nd the

amount of work done to lift  mass vertically

upwards through  distance on the planet.

The value of  on the surface of earth is 

Watch Video Solution

3kg

3m

g

10ms− 2

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

. Find the
→
E = − (20Nkg− 1)( î + ĵ)

https://dl.doubtnut.com/l/_E93nRXh09bqC
https://dl.doubtnut.com/l/_uUnERDua3TQP


gravitational potential at the origin  in 

Watch Video Solution

(0, 0)

Jkg− 1

25. Calculate the gravitational �eld intensity

and potential at the centre of the base of a

solid hemisphere of mass , radius 

Watch Video Solution

m R

https://dl.doubtnut.com/l/_uUnERDua3TQP
https://dl.doubtnut.com/l/_Mm3qDujvKSMn


26. A particle of mass 'm' is raised to a height

 from the surface of earth. Find increase

in potential energy.  radius of earth. 

acceleration due to gravity on the surface of

earth.

Watch Video Solution

h = R

R = g =

27. The gravitational potential di�erence

between the surface of a planet and a point

 above it is . Calculate the work20m 16J /kg

https://dl.doubtnut.com/l/_VekyMDyHJ4yV
https://dl.doubtnut.com/l/_96lsDVZxZ9sZ


done in moving a  body by  on a slope of

 from the horizontal.

Watch Video Solution

4kg 8m

60∘

28. A projectile is �red vertically from the

earth's surface with an initial speed of 

. Neglecting air drag, how high above the

surface of earth will it go?

Watch Video Solution

10km/s

https://dl.doubtnut.com/l/_96lsDVZxZ9sZ
https://dl.doubtnut.com/l/_X5cf9tNoFLBS


29. A satellite of mass  is rotating

around the earth in a circular orbit of radius

. What extra energy should be given to this

satellite if it is to be lifted into an orbit of

radius ?

Watch Video Solution

1000kg

3R

4R

30. Two particles of mass  and M are initialljy

at rest at in�nite distance. Find their relative

velocity of approach due to gravitational

m

https://dl.doubtnut.com/l/_i7BVMF0UkRRw
https://dl.doubtnut.com/l/_EXyDvIazI2vf


attraction when  is their separation at any

instant

Watch Video Solution

d

31. A body is released at a distance far away

from the surface of the earth. Calculate its

speed when it is near the surface of earth.

Given , radius of earth 

Watch Video Solution

g = 9.8ms− 2

R = 6.37 × 106m

https://dl.doubtnut.com/l/_EXyDvIazI2vf
https://dl.doubtnut.com/l/_9CiOXfcUXySl
https://dl.doubtnut.com/l/_OuKRyxCLNTDx


32. Calculate the velocity with which a body

must be thrown vertically upward from the

surface of the earth so that it may reach a

height of , where  is the radius of the

earth and is equal to  (Given: Mass

of the earth , gravitational

constant )

Watch Video Solution

10R R

6.4 × 106m.

= 6 × 1024kg

G = 6.7 × 10− 11Nm2kg− 2

33. Distance between the centres of two stars is

. The masses of these stars are  and 10a M 16M

https://dl.doubtnut.com/l/_OuKRyxCLNTDx
https://dl.doubtnut.com/l/_olhH2wnnPAdY


and their radit  and  respectively. A body of

mass  is �red straight from the surface of the

larger star towards the smaller star. What

should be its minimum inital speed to each the

surface of the smaller star? Obtain the

expression in terms of ,  and .

Watch Video Solution

a 2a

m

G M a

34. Estimate whether it takes more energy to

get a satellite upto  above the earth

than to put in orbit there. Earth's radius is

1600km

https://dl.doubtnut.com/l/_olhH2wnnPAdY
https://dl.doubtnut.com/l/_wlUy0SPaPQSF


. Does your answer remain same for

height  or for height ?

Watch Video Solution

6400km

3200km 4800km

35. Calculate the self-gravitational potential

energy of matter forming a. a thin uniform

shell of mass  and radius , b. a uniform

sphere of mass  and radius .

Watch Video Solution

M R

m R

https://dl.doubtnut.com/l/_wlUy0SPaPQSF
https://dl.doubtnut.com/l/_AZ5GUg62zUwA


36. Calculate the escape speed on the surface

of a planet of mass , and radius 

.

Watch Video Solution

7.5 × 1025g

1.6 × 108cm. G = 6.67 × 10− 8dynecm2g− 2

37. The escape speed from earth's surface is

. A certain planet has a radius twice

that of earth but its mean density is the same

as that of the earth. Find the value of the

escape speed from the planet.

Watch Video Solution

11kms− 1

https://dl.doubtnut.com/l/_tmcy8voYko39
https://dl.doubtnut.com/l/_mWs5d9ILUwmj


38. A spaceship is launched into a circular orbit

close to the earth's surface . What additional

velocity has now to be imparted to the

spaceship in the orbit to overcome the

gravitational pull. Radius of earth , 

.

Watch Video Solution

= 6400km

g = 9.8m/s2

https://dl.doubtnut.com/l/_mWs5d9ILUwmj
https://dl.doubtnut.com/l/_Lz2zuMiuePQs


39. A rocket starts vertically upward with speed

. Show that its speed  at height  is given by

  

where  is the radius of the earth and  is

acceleration due to gravity at earth's suface.

Deduce an expression for maximum height

reachhed by a rocket �red with speed  times

the escape velocity.

Watch Video Solution

v0 v h

v2
0 − v2 =

2hg

1 + h

R

R g

0.9

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


40. For a particle projected in a transverse

direction from a height  above earth's surface,

�nd te 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.

Watch Video Solution

h

https://dl.doubtnut.com/l/_lyQuXCjZSa2X


41. Two masses  and  at an in�nite

distance from each other are initially at rest,

start interacting gravitationally. Find their

velocity of approach when they are at a

distance  apart.

Watch Video Solution

m1 m2

r

42. A satellite revolves around the earth at a

height of 1000 km. The radius of the earth is

km. Mass of the earth is 

.

6.38 × 103

6 × 1024kg and G = 6.67 × 10− 14N-m2kg− 2

https://dl.doubtnut.com/l/_AC813WL9GyBI
https://dl.doubtnut.com/l/_DracV3b9BRO5


Determine its orbital velocity and period of

revolution.

Watch Video Solution

43. A satellite orbits the earth at a height of

 from its surface. Compute it’s a

kinetic energy, b. potential energy, c. total

energy. Mass of the satellite  mass of

the earth kg, radius of the earth 

.

Watch Video Solution

3.6 × 106m

= 500kg

= 6 × 1024

= 6.4 × 106, G = 6.67 × 10− 11Nm2kg− 2

https://dl.doubtnut.com/l/_DracV3b9BRO5
https://dl.doubtnut.com/l/_77ePdvFtoWVQ


44. You are given the following data

, radius of earth 

 the distance of the Moon from

the earth  and the time period

of the Moon's revolution . Obtain

the mass of the earth in two di�erent ways.

.

Watch Video Solution

: g = 9.81ms− 2

= 6.37 × 106m

= 3.84 × 108m

= 27.3days

G = 6.67 × 10− 11Nm2kg− 2

https://dl.doubtnut.com/l/_77ePdvFtoWVQ
https://dl.doubtnut.com/l/_axoi1vqhkJi6


45. Assume the radius of the earth to be

  

a. Calculate the time period  of a satellite on

equational orbit at  above the

surface of the earth. 

b. What is the speed of the satellite in this

orbit? 

c. If the satellite is travelling in the same

direction as the rotation of the earth i.e. west

to east, what is the interval between two

successie times at which it will appear vertically

6.4 × 106m

T

1.4 × 10em

https://dl.doubtnut.com/l/_q73B9YS0i7oT


overhead to an observed at a �xed point on the

equator?

Watch Video Solution

46. Two satellites  and  of equal mass move

in the equatorial plane of the earth, close to

earth's surface. Satellite  moves in the same

direction as the of the rotation of the earth

while satellite  moves in the opposite

direction. Calclate the ratio of the kinetic

energy of  of that of  in the reference frame

A B

A

B

B A

https://dl.doubtnut.com/l/_q73B9YS0i7oT
https://dl.doubtnut.com/l/_eFBDBtCkf9wB


�xed to the earth  and radius of

the earth 

Watch Video Solution

(g = 9.8ms− 2

= 6.37 × 106m)

47. A satellite is revolving in the circular

equatorial orbit of radius 

from east to west. Calculate the interval after

which it will appear at the same equatorial

town. Given that the radius of the earth

 and  (acceleration due to gravity) 

R = 2 × 104km

= 6400km g

= 10ms− 2

https://dl.doubtnut.com/l/_eFBDBtCkf9wB
https://dl.doubtnut.com/l/_uGdwpXhCAXXm


Watch Video Solution

48. A satellite ils launched into a circular orbit

 above the surface of the earth. Find

the period of revolution if the radius of the

earth is  and the acceleration due

to gravity is . At what height from the

ground should it be launched so that it may

appear stationary over a point on the earth's

equator?

Watch Video Solution

1600km

R = 6400km

9.8ms− 2

https://dl.doubtnut.com/l/_uGdwpXhCAXXm
https://dl.doubtnut.com/l/_OgIb1bbnLykh


Exercise 6.1

1. Gravitational force is a weak force but still it

is considered the most important force. Why ?

Watch Video Solution

2. The earth is continuously pulling the Moon

towards its centre. Why the moon does not fall

on to the earth?

Watch Video Solution

https://dl.doubtnut.com/l/_DvXkTjD7WVKd
https://dl.doubtnut.com/l/_FFVdItKEDlN9


3. Which has longer period of revolution, a

satellite revolving close or away from the

surface of earth?

Watch Video Solution

4. What would happen if gravity suddenly

disappears?

Watch Video Solution

https://dl.doubtnut.com/l/_yIXnhV59UKWB
https://dl.doubtnut.com/l/_fub7Pu4iLU5t


5. Two identical copper spheres of radius  are

in contact with each other. If the gravitational

attraction between them is , �nd the relation

between  and .

Watch Video Solution

R

F

F R

6. 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?

Watch Video Solution

M

m1 m2 m1 m2

https://dl.doubtnut.com/l/_0eED6wyrqIqk
https://dl.doubtnut.com/l/_41h2nrLMxNRG


7. A small planet is revolving around a very

massive star in a circular orbit of Radius R with

a period of revolution T. If the gravitational

force between the planet and the star were

proportional to , then T would be

proportional to

Watch Video Solution

R− 5 / 2

https://dl.doubtnut.com/l/_41h2nrLMxNRG
https://dl.doubtnut.com/l/_PK9rhTyNoixz


8. A planet of mass  moves around the sun of

mass M in an elliptical orbit. The maximum and

minimum distance of the planet from the sun

are  respectively. The time period of

the planet is proportional to

Watch Video Solution

m

r1 and r2

9. Suppose the gravitational force varies

inversely as the  power of distance. Then the

time period of a planet in circular orbit of

radius  around the sun will be proportional to

nth

r

https://dl.doubtnut.com/l/_lRV9iGe6MXbC
https://dl.doubtnut.com/l/_s1iGeKAI7ako


Watch Video Solution

10. The distance of the planet Jupiter from the

Sun is 5.2 times that of the Earth. Find the

period of Jupiter's revolution around the Sun.

Watch Video Solution

11. The distance of the two planets from the

Sun are  and , respectively. Find

the ratio of time periods of the two planets.

W t h Vid S l ti

1013m 1012m

https://dl.doubtnut.com/l/_s1iGeKAI7ako
https://dl.doubtnut.com/l/_6iZ2UFb9xXTc
https://dl.doubtnut.com/l/_Ht5CyC8A6cLd


Watch Video Solution

12. Given that , express the constant 

 of the above relation in days and kilometres.

Given, . The Moon is at a

distance of  from the earth.

Obtain its time period of revolution in days.

Watch Video Solution

T 2 = kR3

k

k = 10− 13s2m3

3.84 × 105km

13. Two heavy particles of masses 40 kg and 60

kg attracts each other with a fore of

https://dl.doubtnut.com/l/_Ht5CyC8A6cLd
https://dl.doubtnut.com/l/_CMtw2VrpWU0F
https://dl.doubtnut.com/l/_T5VCzgmqfEV5


Exercise 6.2

. If G is ,

calculate the distance between them.

Watch Video Solution

4 × 10− 5N 6 × 10− 11N − m2kg− 2

1. The radii of two planets are respectively

 and their densities are respectively

. The ratio of the accelerations due

to gravity  at their surfaces is

Watch Video Solution

R1 and R2

ρ1 and ρ2

(g1 /g2)

https://dl.doubtnut.com/l/_T5VCzgmqfEV5
https://dl.doubtnut.com/l/_L8rOGPlvbZQV


2. Draw g' versus  versus  graph. Here,

 is depth below the surface of earth and  is

the height from the surface of earth.

Watch Video Solution

d and g h

d h

3. The mass and diameter of a planet are twice

those of earth. What will be the period of

oscillation of a pendulum on this plenet. If it is

a 2 second's pendulum on earth?

Watch Video Solution

https://dl.doubtnut.com/l/_L8rOGPlvbZQV
https://dl.doubtnut.com/l/_upYxRGgX5JaE
https://dl.doubtnut.com/l/_xFwtbRwSq309


4. Will  sugar be more at poles or at the

equator?

Watch Video Solution

1kg

5. The magnitude of gravitational �eld at

distances  and  from the centre of a

uniform sphere of radius  and mass ,

respectively. Find the ratio of  if 

 and .

W t h Vid S l ti

r1 r2

R M

(I1) /(I2))

r1 > R r2 > R

https://dl.doubtnut.com/l/_xFwtbRwSq309
https://dl.doubtnut.com/l/_v3kFjXnlFT9v
https://dl.doubtnut.com/l/_cP5fs2aEhzrv


Watch Video Solution

6. Assertion : On satellites we feel

weightlessness. Moon is also a satellite of

earth. But we do not feel weightlessness on

moon. 

Reason : Mass of moon is considerable.

Watch Video Solution

7. Why does a body lose weight at the centre of

the earth?

https://dl.doubtnut.com/l/_cP5fs2aEhzrv
https://dl.doubtnut.com/l/_ow8R7cUSLnd3
https://dl.doubtnut.com/l/_iSj4IsS99x3g


Watch Video Solution

8. Does the concentration of the earth's mass

near its centre change the variation of 

(acceleration due to gravity) with height from

its surface?

Watch Video Solution

g

9. The Sun's tide-raising power is only half as

great as that of the Moon. The direct pull of

the Sun on the earth, however, is about 175

https://dl.doubtnut.com/l/_iSj4IsS99x3g
https://dl.doubtnut.com/l/_hrx2kFl2wdzj
https://dl.doubtnut.com/l/_dtjh4Dx3yFpX


times that of the Moon. Why is it then that the

Moon causes larger tides?

Watch Video Solution

10. If a planet of given density were made

larger, its force of attraction for an object on

its surface would increase because of the

greater distance from the object to the centre

of the planet. Which e�ect predominates?

Watch Video Solution

https://dl.doubtnut.com/l/_dtjh4Dx3yFpX
https://dl.doubtnut.com/l/_dkG7bxwta2N6
https://dl.doubtnut.com/l/_yZWl1LcLZLl2


11. A stone is dropped along the centre of a

deep vertical mine shaft. Assume no air

resistance but consider the earth's rotation.

Will the stone continue along the centre of the

shaft? If not, describe the motion.

Watch Video Solution

12. Show that if the earth were not rotating

about its axis the value of  at the equator

would exceed its present value by 

. Given the radius of earth  .

g

3.36cm/s− 2

= 6.371 × 106m

https://dl.doubtnut.com/l/_yZWl1LcLZLl2
https://dl.doubtnut.com/l/_070QGiztzGMb


and angular speed of earth

Watch Video Solution

= 7.27 × 10− 5rad/s− 1

13. How far away from the earth does the

acceleration due to gravity become  of its

value on earth's surface? Radius of earth

.

Watch Video Solution

10 %

= 6.37 × 106m

https://dl.doubtnut.com/l/_070QGiztzGMb
https://dl.doubtnut.com/l/_J0cHXr074kYo


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

uniform density, calculate the value of

acceleration due to gravity at a point (i)

 above the earth, (ii)  below the

earth, (b) Also �nd the rate of variation of

acceleration due to gravity above and below

the earth's surface. Radius of earth

.

Watch Video Solution

1600km 1600km

= 6400km, g9.8m/s2

https://dl.doubtnut.com/l/_nUNwv6YmkYnC


Exercise 6.3

15. How much faster than its present speed

should the. earth (radius ) rotate

so that the bodies lying on the equator may �y

o� into space? (At equator, )

Watch Video Solution

6.37 × 106m

g = 9.78m/s− 2

1. Why do di�erent planets have di�erent

escape speeds?

https://dl.doubtnut.com/l/_2J9h5w53Elhf
https://dl.doubtnut.com/l/_2mVvWFCv7fSv


Watch Video Solution

2. What are the two factors which determine

why some bodies in solar system have

atmosphere and others do not?

Watch Video Solution

3. Why does Moon have no atmosphere'?

Watch Video Solution

https://dl.doubtnut.com/l/_2mVvWFCv7fSv
https://dl.doubtnut.com/l/_pGsFkTXCbbtP
https://dl.doubtnut.com/l/_baJVcoNHjyRy


4. What is binding energy of a satellite?

Watch Video Solution

5. If a body is projected with speed  greater

than escape speed  from the surface of earth,

�nd its speed in intersteller space.

Watch Video Solution

v

ve

https://dl.doubtnut.com/l/_3SU25h5fnPV4
https://dl.doubtnut.com/l/_Q9xpvjRF0Kyc


6. The radius of a planet is double that of earth

but their average are the same. If the escape

velocities at the planet and the earth are 

and  respectively , then prove that .

Watch Video Solution

vp

ve vp = 2ve

7. A particle is projected vertically upwards

from the surface of earth (radius R) with a

kinetic energy equal to half of the minimum

value needed for it to escape. The height to

which it rises above the surface of earth is

https://dl.doubtnut.com/l/_Ix1mRXt9qC53
https://dl.doubtnut.com/l/_lfsQR2SHh6yV


Watch Video Solution

8. The magnitude of the potential energy per

unit mass of the object on the surface of earth

is E. Then the escape velocity of the object is

Watch Video Solution

9. Would you expect the total energy of the

solar system to be constant? What about the

total angular momentum? Explain

W t h Vid S l ti

https://dl.doubtnut.com/l/_lfsQR2SHh6yV
https://dl.doubtnut.com/l/_v7X5XVbuqmNz
https://dl.doubtnut.com/l/_7gGJYzMjShdn


Watch Video Solution

10. The total energy of the earth  Sun

system is negative. How do you interpret the

negative energy of a system?

Watch Video Solution

+

11. An arti�cial satellite in the presence of

frictional forces will move into an orbit closer

to the earth and may have increased kinetic

energy. Explain this.

https://dl.doubtnut.com/l/_7gGJYzMjShdn
https://dl.doubtnut.com/l/_MHkaMydPS0on
https://dl.doubtnut.com/l/_6AAjZCxR4L7e


Watch Video Solution

12. The value of escape speed from the surface

of earth is

Watch Video Solution

13. A body is released at a distance far away

from the surface of the earth. Calculate its

speed when it is near the surface of earth.

Given  radius of earth g = 9.8ms− 2

R = 6.37 × 106m

https://dl.doubtnut.com/l/_6AAjZCxR4L7e
https://dl.doubtnut.com/l/_ZPGYpQb2zSSy
https://dl.doubtnut.com/l/_WnNhQ49dmnuR


Watch Video Solution

14. A projectile is �red vertically from the

earth's surface with an initial speed of 

. Neglecting air drag, how high above the

surface of earth will it go?

Watch Video Solution

10km/s

15. Two earth satellites  and , each of mass

 are to be launched into circular orbits about

earth's centre at altitudes  and

A B

m

6400km

https://dl.doubtnut.com/l/_WnNhQ49dmnuR
https://dl.doubtnut.com/l/_1Yg4VmN6g1A6
https://dl.doubtnut.com/l/_IXyPMHsHZuZv


, respectively. The radius of earth is

. Find (i) the ratio of potential energy

of  to that of , (ii) ratio of kinetic energy of

 to that of  and (iii) which one has greater

total energy?

Watch Video Solution

19200km

6400km

B A

B A

16. Calculate te radus of an isolated sphere of

density  from the surface of which

the escape velocity be 

Watch Video Solution

3.0gcm− 3

40ms− 1

https://dl.doubtnut.com/l/_IXyPMHsHZuZv
https://dl.doubtnut.com/l/_dU1SRUDhoxXu


Exercise 6.4

1. What are the conditions under which a

rocket, �red from the earth, launches an

arti�cial satellite of the earth?

Watch Video Solution

2. Two arti�cial satellites one close to the

surface and the other away, are revolving

around the earth. Which one has larger speed?

https://dl.doubtnut.com/l/_dU1SRUDhoxXu
https://dl.doubtnut.com/l/_B0pGtYljJ88D
https://dl.doubtnut.com/l/_fibc3VP7zHsa


Watch Video Solution

3. Should the speed of two arti�cial satellites of

the earth having the di�erent masses but the

same orbital radius be the same?

Watch Video Solution

4. Can a pendulum vibrate in an arti�cial

satellite.

Watch Video Solution

https://dl.doubtnut.com/l/_fibc3VP7zHsa
https://dl.doubtnut.com/l/_yKHy2KaXS7Fw
https://dl.doubtnut.com/l/_tRue1Gcjk8Mm


5. Air friction increases the velocity of the

sastellite. Explain.

Watch Video Solution

6. Why is it that we can learn more about the

shape of the earth by studying the motion of

an arti�cial satellite than by studying the

motion of the Moon?

Watch Video Solution

https://dl.doubtnut.com/l/_tRue1Gcjk8Mm
https://dl.doubtnut.com/l/_fKrAILnHDI66
https://dl.doubtnut.com/l/_CjOYWm5p9VFu
https://dl.doubtnut.com/l/_FkvluUAwxtIN


7. Objects at rest on the earth's surface move in

circular paths with a period of . Are they in

'orbit' in the sense that an earth satellite is in

orbit? Explain.

Watch Video Solution

24h

8. Can a satellite move in a stable orbit in a

plane not passing through the earth's centre?

Explain,

Watch Video Solution

https://dl.doubtnut.com/l/_FkvluUAwxtIN
https://dl.doubtnut.com/l/_2f9wkYGcy85N


9. A scientist is making a precise measurement

of g at a certain point in the indian ocean (on

the equator) by timing the swings of a

pendulum of accurately known construction. To

provide stable base, the measurements are

conducted in a submerged submarine. It is

observed that slightly di�erent results, for g is

obtained when the submarine is moving

eastward through the point than when the

submarine is moving westward, the speed in

each case being 10 mile/h. Account for this

https://dl.doubtnut.com/l/_NiQrGnn1n5gW


di�erence and calculate the e�ect, in parts per

million that it has on the value of g.

Watch Video Solution

10. Two satellites move along a circular orbit in

the same direction at a small distance from

each other. A container has to be thrown from

the �rst satellite on the second a one. When

will the container reach the second satellite

earlier, if it is thrown in the direction of motion

of the �rst satellite or in the opposite

https://dl.doubtnut.com/l/_NiQrGnn1n5gW
https://dl.doubtnut.com/l/_t8EsM2uAp7v2


direction? The velocity of the container is small

in comparison to that of the satellite.

Watch Video Solution

11. Explain the reason of weightlessness inside

a satellite.

Watch Video Solution

12. A satellite moves in a circular orbit around

the earth at height  from earth's(Re) /2

https://dl.doubtnut.com/l/_t8EsM2uAp7v2
https://dl.doubtnut.com/l/_QINPkNjmoyNp
https://dl.doubtnut.com/l/_a5ELObeWKZYs


surface where  is the radius of the earth.

Calculate its period of revolution. Given

.

Watch Video Solution

Re

R = 6.38 × 106m

13. A small satellite revolves around a planet in

an orbit just above planet's surface. Taking the

mean density of the planet  and 

, �nd the time

period of the satellite.

Watch Video Solution

8000kgm− 3

G = 6.67 × 10− 11N /kg− 2

https://dl.doubtnut.com/l/_a5ELObeWKZYs
https://dl.doubtnut.com/l/_vRwsPR4SNbgv


14. Consider two satellites  and  of equal

mass, moving in the same circular orbit of

radius  around the earth but in the opposite

sense and therefore a collision occurs. 

(a) Find the total mechanical energy 

of the two satellite-plus-earth system before

collision. 

(b) If the collision is completely inelastic, �nd

the total mechanical energy immediately after

collision. Describe the subsequent motion of

the combined satellite.

W t h Vid S l ti

A B

r

EA + EB

https://dl.doubtnut.com/l/_vRwsPR4SNbgv
https://dl.doubtnut.com/l/_JxQNUyFPaK8T


Watch Video Solution

15. Mars and earth have masses in the ratio

 and radii in the ratio . Compare  

a. their densities, assuming them to be spheres

of uniform density, 

b. gravitational �eld strengths at their surfaces:

c. escape velocities from their surfaces, 

d. periods of their satellites near their surfaces.

Watch Video Solution

1: 11 42: 79

https://dl.doubtnut.com/l/_JxQNUyFPaK8T
https://dl.doubtnut.com/l/_qxtgCr9QYWBU


Subjective

16. If a satellite is revolving around a planet of

mass  in an elliptical orbit of semi-major axis 

. Show that the orbital speed of the satellite

when it is a distance  from the focus will be

given by 

Watch Video Solution

M

a

r

υ2 = GM[ − ]
2

r

1

a

https://dl.doubtnut.com/l/_DfIooR9LYbfl


1. Calculate the velocity with which a body must

be thrown vertically upward from the surface of

the earth so that it may reach a height of ,

where  is the radius of the earth and is equal

to  (Given: Mass of the earth 

, gravitational constant 

)

Watch Video Solution

10R

R

6.4 × 106m.

= 6 × 1024kg

G = 6.7 × 10− 11Nm2kg− 2

2. A sky lab of mass  is �rst launched

from the surface of earth in a circular orbit of

2 × 103kg

https://dl.doubtnut.com/l/_kpzqGMR7pQMm
https://dl.doubtnut.com/l/_4IPy2DFsA7hs


radius  and them it is shifted from this

circular orbit to another circular orbit of radius

. Calculate the energy required 

(a) to place the lab in the �rst orbit, 

(b) to shift the lab from �rst orbit to the

second orbit. , 

Watch Video Solution

2R

3R

(R = 6400km g = 10m/s2)

3. Estimate whether it takes more energy to get

a satellite upto  above the earth than

to put in orbit there. Earth's radius is .

1600km

6400km

https://dl.doubtnut.com/l/_4IPy2DFsA7hs
https://dl.doubtnut.com/l/_esLMQJTBmZHK


Does your answer remain same for height

 or for height ?

Watch Video Solution

3200km 4800km

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

. Find out the work

done (in joule) in displacing a particle by 

along the line .

Watch Video Solution

→
E = (3 î − 4ĵ)Nkg− 1

1m

4y = 3x + 9

https://dl.doubtnut.com/l/_esLMQJTBmZHK
https://dl.doubtnut.com/l/_vgAtTjHZea5n


5. A body suspended on a spring balance in a

ship weighs  when the ship is at rest. When

the ship begins to move along the equator

with a speed , show that the scale reading is

very close to ), where  is the

angular speed of the earth.

Watch Video Solution

W0

v

W0(1 ± 2ωV /g ω

6. A spaceship is sent to investigate a planet of

mass  and radius . While hanging

motionless in space at a distance  from the

M R

5R

https://dl.doubtnut.com/l/_74EUW8PowuCE
https://dl.doubtnut.com/l/_wK4C9S2wVHtU


centre of the planet, the spaceship �res an

instrument package of mass , which is much

smaller than the mass of the spaceship. For

what angle  will the package just graze the

surface of the planet? 

Watch Video Solution

m

θ

https://dl.doubtnut.com/l/_wK4C9S2wVHtU


7. Ravi can throw a ball at a speed on the earth

which can cross a river of width . Ravi

reaches on an imaginary planet whose mean

density is twice that of the earth. Find out the

maximum possible radius of the planet so that

if Ravi throws the ball at the same speed it may

escape from the planet. Given radius of the

earth .

Watch Video Solution

10m

= 6.4 × 106m

https://dl.doubtnut.com/l/_IOZZvYJSlXg5


8. A spaceship approaches the Moon (mass

 and radius  along a parabolic path

which is almost tangential to its surface. At the

moment of the maximum approach, the brake

rocket is �red to convert the spaceship into a

satellite of the Moon. Find the change in speed.

Watch Video Solution

= M = R

9. Taking the earth to be a uniform sphere of

radius  and the value of g at the

surface to be , calculate the energy

6400km

10ms− 2

https://dl.doubtnut.com/l/_fIYssIjcTiH2
https://dl.doubtnut.com/l/_zKtV17eGUHdT


needed to raise a satellite of mass  to a

height of  a above the earth's surface

and to set it into circular orbit at that altitude.

Watch Video Solution

2000kg

800km

10. A satellite is to be put into an orbit 

above the surface of the earth. If its vertical

velocity after launching is  at this

height, calculate the magnitude and direction

in the impulse required to put the satellite

directly increase. The mass of the satellite is

600km

2400m/s

https://dl.doubtnut.com/l/_zKtV17eGUHdT
https://dl.doubtnut.com/l/_Sl5Cpb7HK7Bz


 and the radius of the earth is .

Take 

Watch Video Solution

60kg 6400km

g = 10ms− 2

11. A pair of stars rotates about a common

centre of mass. One of the stars has a mass M

and the other has mass m such that =2m. The

distance between the centres of the stars is d (

d being large compare to the size of eithe star).

The period of rotation of the stars about their

common centre of mass ( in terms of d,m,G) is

W t h Vid S l ti

https://dl.doubtnut.com/l/_Sl5Cpb7HK7Bz
https://dl.doubtnut.com/l/_ot34rQDjAPwy


Watch Video Solution

12. The small dense stars rotate about their

common centre of mass as a binary system,

each with a period of  year. One star has mass

double than that of the other, while mass of

the lighter star is one-third the mass of the

Sun. The distance between the two stars is 

and the distance of the earth from the Sun is 

, �nd the relation between  and .

Watch Video Solution

1

r

R

r R

https://dl.doubtnut.com/l/_ot34rQDjAPwy
https://dl.doubtnut.com/l/_1pn0zPpxAxfz
https://dl.doubtnut.com/l/_bhNweh25Qugc


13. A satellite revolving in a circular equatorial

orbit of radius  km from west to

east appears over a certain point at the

equator every . From these data, calculate

the mass of the earth.

Watch Video Solution

R = 2.0 × 104

11.6h

(G = 6.67 × 10− 11Nm2)

14. An arti�cial satellite (mass m) of a planet

(mass M) revolves in a circular orbit whose

radius is n times the radius R of the planet in

https://dl.doubtnut.com/l/_bhNweh25Qugc
https://dl.doubtnut.com/l/_Sp5giCzYaXs0


the process of motion the satellite experiences

a slight resistance due to cosmic dust.

Assuming the force of resistance on satellite to

depend on velocity as  where 'a' is a

constant caculate how long the satellite will

stay in the space before it falls on to the

planet's surface.

Watch Video Solution

F = av2

15. A satellite of mass  is orbiting the earth in

a circular orbit of radius . It starts losing

energy due to small air resistance at the rate of

m

r

https://dl.doubtnut.com/l/_Sp5giCzYaXs0
https://dl.doubtnut.com/l/_EdtddTMoQZT9


Single Correct

. Then the time teken for the satellite to

reach the earth is...........

Watch Video Solution

CJ /s

1. The escape velocity from the earth is

. If a body is to be projected in a

direcion making an angle  to the vertical,

then the escape velocity is

A. 

11.2km/s

45∘

kms− 111.2

√2

https://dl.doubtnut.com/l/_EdtddTMoQZT9
https://dl.doubtnut.com/l/_QM4wisF3ZSXh


B. 

C. 

D. 

Answer: D

Watch Video Solution

11.2 × √2kms− 1

11.2 × 2kms− 1

11.2kms− 1

2. A projectile is �red from the surface of earth

of radius  with a velocity  (where  is the

escape velocity from surface of earth and

R kυe υe

https://dl.doubtnut.com/l/_QM4wisF3ZSXh
https://dl.doubtnut.com/l/_UnJJGL8QizTg


. Neglecting air resistance, the maximum

height of rise from centre of earth is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

k < 1)

I − k2

R

R

1 − k2

R(1 − k)2

R

1 + k2

https://dl.doubtnut.com/l/_UnJJGL8QizTg


3. The radius of a planet is . A satellite

revolves around it in a circle of radius  with

angular velocity . The acceleration due to the

gravity on planet's surface is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

R

r

ω0

r3ω0

R

r3ω2
0

R2

r3ω2
0

R

r3ω2
0

R2

https://dl.doubtnut.com/l/_Xxp4USJrtjPL


4. A space vehicle approaching a planet has a

speed v when it is very far from the planet At

that moment tangent of its trajectory would

miss the centre of the planet by distance R if

the planet has mass M and radius r what is the

smallest value of R in order that the resulting

orbit of the space vehicle will just miss the

surface of the planet?

A. a) 

B. b) 

[v2 + ]
r

v

2GM
r

1
2

vr[1 + ]
2GM
r

https://dl.doubtnut.com/l/_Xxp4USJrtjPL
https://dl.doubtnut.com/l/_r3cdWReu14yv


C. c) 

D. d) 

Answer: A

Watch Video Solution

[v2 + ]
r

v

2GM

r

2GMv

r

5. The planets with radii  and  have

densities  respectively. Their atmospheric

pressues are  and  respectively.Therefore,

the ratio of masses of their atmospheres,

R1 R2

p1, p2

p1 p2

https://dl.doubtnut.com/l/_r3cdWReu14yv
https://dl.doubtnut.com/l/_Cd8DJ2sMWcVW


neglecting variation of g within the limits of

atmoshpere is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

p1R2ρ1

p2R1ρ2

p1R2ρ2

p2R1ρ1

p1R1ρ1

p2R2ρ2

p1R1ρ2

p2R2ρ1

https://dl.doubtnut.com/l/_Cd8DJ2sMWcVW


6. A particle of mass 'm' is raised to a height

 from the surface of earth. Find increase

in potential energy.  radius of earth. 

acceleration due to gravity on the surface of

earth.

A. 

B. 

C. 

D. 

Answer: A

h = R

R = g =

mgR

2

2mgR

mgR

−mgR

https://dl.doubtnut.com/l/_CGh1fA7wRMqR


Watch Video Solution

7. A space station is set up in space at a

distance equal to the earth's radius from the

surface of the earth. Suppose a satellite can be

launched from the space station. Let  and 

be the escape velocities of the satellite on the

earth's surface and space station, respectively.

Then

A. 

B. 

v1 v2

v2 = v1

v2 < v1

https://dl.doubtnut.com/l/_CGh1fA7wRMqR
https://dl.doubtnut.com/l/_SjZGcg0eV0iY


C. 

D. a,b and c are valid depending on the

mass of satellite

Answer: B

Watch Video Solution

v2 > v1

8. The orbital velocity of an arti�cial in a circular

orbit just above the earth's surface v. For a

satellite orbiting at an altitude of half the

earth's radius the orbital velocity is

https://dl.doubtnut.com/l/_SjZGcg0eV0iY
https://dl.doubtnut.com/l/_ALNd66OSRrvz


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( )v
3

2

√( )v
3

2

√( )v
2

3

( )v
2

3

9. The radius of earth is about  and

that of mars is about  The mass of the

earth is about times the mass of mars. An

6400Km

3200km

10

https://dl.doubtnut.com/l/_ALNd66OSRrvz
https://dl.doubtnut.com/l/_ucIEm1sksYwE


object weight  on earth 's surface, then its

weight on the surface of mars will be:

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

200N

6N

20N

40N

80N

https://dl.doubtnut.com/l/_ucIEm1sksYwE


10. The distance of the two planets from the

Sun are  and , respectively. Find

the ratio of time periods of the two planets.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1013m 1012m

1

√10

100

10

√10

√10

https://dl.doubtnut.com/l/_c86MbIEZgrVQ


11. If the gravitational force between two

objects were proportional to  (and not as 

, where R is separation between them, then

a particle in circular orbit under such a force

would have its orbital speed v proportional to

A. 

B. 

C. 

D. 

Answer: B

1

R
1

R2

1

R2

R0

R1

1

R

https://dl.doubtnut.com/l/_K86QJi0Jo5Gm


Watch Video Solution

12. Two particles of equal mass go around a

circle of radius R under the action of their

mutual gravitational attraction. Find the speed

of each particle.

A. 

B. 

C. 

D. 

v = √( )
1

2R

1

Gm

v = √( )
Gm

2R

v = √( )
1

2
Gm

R

v = √( )
4Gm

R

https://dl.doubtnut.com/l/_K86QJi0Jo5Gm
https://dl.doubtnut.com/l/_qQJStujlS1ZG


Answer: C

Watch Video Solution

13. The gravitational potential energy of body

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

gravitational potential energy at a height 

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

radius of the earth)

A. 

B. 

mgRe

Re

Re

mgR

0.67mgR

https://dl.doubtnut.com/l/_qQJStujlS1ZG
https://dl.doubtnut.com/l/_cKbG2K5tmQmt


C. 

D. 

Answer: C

Watch Video Solution

−
mgR

2

0.33mgR

14. If  is same at a height  and at a depth ,

then

A. 

B. 

g h d

R = 2d

d = 2h

https://dl.doubtnut.com/l/_cKbG2K5tmQmt
https://dl.doubtnut.com/l/_LaZ7BGbizcM7


C. 

D. none

Answer: B

Watch Video Solution

h = d

15. A solid sphere of radius  is cut out of a

solid sphere of radius  such that the spherical

cavity so formed touches the surface on one

side and the centre of the sphere on the other

side, as shown. The initial mass of the solid

R/2

R

https://dl.doubtnut.com/l/_LaZ7BGbizcM7
https://dl.doubtnut.com/l/_xUYOaC9Y8cFt


sphere was . If a particle of mass  is placed

at a distance  from the centre of the cavity,

then what is the gravitational attraction on the

mass ? 

A. (a)

M m

2.5R

m

GMm

R2

https://dl.doubtnut.com/l/_xUYOaC9Y8cFt


B. (b)

C. (c)

D. (d)

Answer: D

Watch Video Solution

GMm

2R2

GMm

8R2

23

100

GMm

R2

16. A geo-stationary satellite orbits around the

earth in a circular orbit of radius 36000 km.

Then, the time period of a spy satellite orbiting

a few hundred kilometers above the earth's

https://dl.doubtnut.com/l/_xUYOaC9Y8cFt
https://dl.doubtnut.com/l/_pcS7RjVqWyT0


surface (R_("Earth") = 6400 " km")` will

approximately be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

h
1

2

1h

2h

h

https://dl.doubtnut.com/l/_pcS7RjVqWyT0


17. If  and  represent the work done in

moving a particle from  to  along three

di�erent paths  and  respectively (asshown

) in the gravitational �eled of a point mass m,

�nd the correct relation between W_(1) W_(2)

W_(3)` 

A. 

W1W2 W3

A B

1.2 3

and

W1 > W2 > W3

https://dl.doubtnut.com/l/_XwNzm7dyVgjh


B. 

C. 

D. 

Answer: B

Watch Video Solution

W1 = W2 = W3

W1 < W2 > W3

W2 > W1 > W3

18. 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/_XwNzm7dyVgjh
https://dl.doubtnut.com/l/_bABxTT0orevj


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4πG

3gR

3πR

4gG

3g

4πRG

πR

12G

19. The satellite of mass m is orbitating around

the earth in a circular orbit with a velocity v.

what will be its total energy ?

https://dl.doubtnut.com/l/_bABxTT0orevj
https://dl.doubtnut.com/l/_JYI88qnRU5jP


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− mv21

2

mv21

2

mv23

2

mv21

4

20. The value of  (acceleration due to gravity)

at earth's surface is . Its value in 

at the centre of the earth which is assumed to

g

10ms− 2 ms− 2

https://dl.doubtnut.com/l/_JYI88qnRU5jP
https://dl.doubtnut.com/l/_b4TZXpkDUVRV


be a sphere of radius  metre and uniform

mass density is

A. 

B. 

C. 

D. zero

Answer: D

Watch Video Solution

R

5

10

R

10

2R

https://dl.doubtnut.com/l/_b4TZXpkDUVRV


21. Two satellites  and  of masses  and 

 are moving in circular orbits of

radii  and , respectively, around

the earth. If their periods are  and , then

the ratio  is

A. 

B. 

C. 

D. 

Answer: D

A B m1

m2(m1 = 2m2)

r1 r2(r1 = 4r2)

TA TB

TA /TB

4

16

2

8

https://dl.doubtnut.com/l/_Lm15yC36owY9


Watch Video Solution

22. Three uniform spheres each having a mass

M and radius a are kept in such a way that each

touches the other two. Find the magnitude of

the gravitational force on any of the spheres

due to the other two.

A. 

B. 

C. 

D. 

GM 2

4r2

2GM 2

r2

2GM 2

4r2

√3GM 2

4r2

https://dl.doubtnut.com/l/_Lm15yC36owY9
https://dl.doubtnut.com/l/_uKHDNZm0PLuA


Watch Video Solution

23. If the radius of the earth decreases by 

, the mass remaining unchanged, what will

happen to the acceleration due to gravity?

A. Decreases by 

B. Increases by 

C. Decreases by more than 

D. Increases by more than 

10 %

19 %

19 %

19 %

19 %

https://dl.doubtnut.com/l/_uKHDNZm0PLuA
https://dl.doubtnut.com/l/_IFql7VRdF7JN


Answer: D

Watch Video Solution

24. The maximum vertical distance through

which a fully dressed astronaut can jump on

the earth is . If mean density of the Moon

is two-third that of the earth and radius is one

quarter that of the earth, the maximum vertical

distance through which he can jump on the

Moon and the ratio of the time of duration of

the jump on the Moon to hold on the earth are

0.5m

https://dl.doubtnut.com/l/_IFql7VRdF7JN
https://dl.doubtnut.com/l/_aXEyhYxl0gZU


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

3m, 6: 1

6m, 3: 1

3m, 1: 6

6m, 1: 6

25. Two equal masses each in are hung from a

balance whose scale pans di�er in vertical

https://dl.doubtnut.com/l/_aXEyhYxl0gZU
https://dl.doubtnut.com/l/_SB9heDMT7Fft


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

2

πGρmh
8

3

πGρmh
4
3

https://dl.doubtnut.com/l/_SB9heDMT7Fft


26. The distances from the centre of the earth,

where the weight of a body is zero and one-

fourth that of the weight of the body on the

surface of the earth are (assume  is the

radius of the earth)

A. 

B. 

C. 

D. 

Answer: A

R

0,
R

4

0,
3R
4

, 0
R

4

, 0
3R
4

https://dl.doubtnut.com/l/_b6qHQnEO8Eyg


Watch Video Solution

27. If a man at the equator would weight

(3/5)th of his weight, the angular speed of the

earth is:

A. 

B. 

C. 

D. 

Answer: A

√
2

5

g

R

√
g

R

√
R

g

√
2

5
R

g

https://dl.doubtnut.com/l/_b6qHQnEO8Eyg
https://dl.doubtnut.com/l/_ex9HcexCbJbp


Watch Video Solution

28. The distance of the centres of moon the

earth is D. The mass of earth is 81 times the

mass of the moon. At what distance from the

centre of the earth, the gravitational force on a

particle will be zero.

A. 

B. 

C. 

D. 

D

2

2D
3

4D
3

9D
10

https://dl.doubtnut.com/l/_ex9HcexCbJbp
https://dl.doubtnut.com/l/_FinSvld294M7


Answer: D

Watch Video Solution

29. Two bodies with masses  and  are

initially at rest and a distance  apart. Then

they move directly towards one another under

the in�uence of their mutual gravitational

attraction. What is the ratio of the distances

travelled by  to the distance travelled by 

?

A. 

M1 M2

R

M1 M2

M1

M2

https://dl.doubtnut.com/l/_FinSvld294M7
https://dl.doubtnut.com/l/_KKcChrA6uhQi


B. 

C. 

D. 

Answer: B

Watch Video Solution

M2

M1

1

1

2

30. If g be the acceleration due to gravity of the

earth's surface, the gain is the potential energy

of an object of mass m raised from the surface

https://dl.doubtnut.com/l/_KKcChrA6uhQi
https://dl.doubtnut.com/l/_RQbOHwk09Lh9


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

the earth is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

mgR
1

2

2mgR

mgR

mgR
1

4

https://dl.doubtnut.com/l/_RQbOHwk09Lh9


31. A small planet is revolving around a very

massive star in a circular orbit of Radius R with

a period of revolution T. If the gravitational

force between the planet and the star were

proportional to , then T would be

proportional to

A. 

B. 

C. 

D. 

R− 5 / 2

r3

r2

r2.5

r3.5

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


Answer: D

Watch Video Solution

32. The masses and radii of the Earth and the

Moon are  respectively.

Their centres are at a distance d apart. The

minimum speed with which a particle of mass

m should be projected from a point midway

between the two centres so as to escape to

in�nity is ........

M1, R1 and M2, R2

https://dl.doubtnut.com/l/_sKVnSlxQybuq
https://dl.doubtnut.com/l/_g5eyqPgoJR6K


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

√
2G(M1 + M2)

d

√
4G(M1 + M2)

d

√
4GM1M2

d

√
G(M1 + M2)

d

33. A spaceship is launched into a circular orbit

close to the earth's surface . What additional

https://dl.doubtnut.com/l/_g5eyqPgoJR6K
https://dl.doubtnut.com/l/_lcsV1veFoKJu


velocity has now to be imparted to the

spaceship in the orbit to overcome the

gravitational pull. Radius of earth , 

.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= 6400km

g = 9.8m/s2

11.2kms− 1

8kms− 1

3.2kms− 1

1.414 × 8kms− 1

https://dl.doubtnut.com/l/_lcsV1veFoKJu


34. A sky lab of mass  is �rst launched

from the surface of earth in a circular orbit of

radius  and them it is shifted from this

circular orbit to another circular orbit of radius

. Calculate the energy required 

(a) to place the lab in the �rst orbit, 

(b) to shift the lab from �rst orbit to the

second orbit. , 

A. 

B. 

C. 

2 × 103kg

2R

3R

(R = 6400km g = 10m/s2)

mgR,
3

4

mgR

6

mgR,
3

4

mgR

12

mgR, mgR

https://dl.doubtnut.com/l/_D7bU34ccyg3U


D. 

Answer: B

Watch Video Solution

2mgR, mgR

35. Consider two satellites  and  of equal

mass, moving in the same circular orbit of

radius  around the earth but in the opposite

sense and therefore a collision occurs. 

(a) Find the total mechanical energy 

of the two satellite-plus-earth system before

collision. 

A B

r

EA + EB

https://dl.doubtnut.com/l/_D7bU34ccyg3U
https://dl.doubtnut.com/l/_9I3uFtLNhzOJ


(b) If the collision is completely inelastic, �nd

the total mechanical energy immediately after

collision. Describe the subsequent motion of

the combined satellite.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−
2GMm

r

−
GMm

r

GMm

2r

GMm

4r

https://dl.doubtnut.com/l/_9I3uFtLNhzOJ


36. A spherical shell is cut into two pieces along

a chord as shown in the �gure.  is a point on

the plane of the chord. The gravitational �eld

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/_fD78PQ4P5d5O


A. 

B. 

C. 

D. no de�nite relation

Answer: C

Watch Video Solution

I1 > I2

I1 < I2

I1 = I2

37. Two particles of equal mass go around a

circle of radius R under the action of their

https://dl.doubtnut.com/l/_fD78PQ4P5d5O
https://dl.doubtnut.com/l/_sJAK5T7r8a8S


mutual gravitational attraction. Find the speed

of each particle.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v = √( )
1

2R

1

Gm

v = √( )
GM

2R

v = √( )
1

2
Gm

R

v = √( )
4Gm

R

https://dl.doubtnut.com/l/_sJAK5T7r8a8S


38. A rocket is �red vertically from the surface

of the earth with a speed v. How far from the

earth does the rocket go before returning to

the earth ? (where  is the radius of the

earth and g is acceleration due to gravity )

A. 

B. 

C. 

D. 

Answer: C

RE

R( − 1)
− 1 / 22gR

v2

R( − 1)
2gR

v2

R( − 1)
− 12gR

v2

R( − 1)
22gR

v2

https://dl.doubtnut.com/l/_ZxcneN5vuwa2


Watch Video Solution

39. The gravitational potential due to earth at

in�nite distance from it is zero. Let the

gravitational potential at a point  be 

. Suppose, we arbitrarily assume the

gravitational potential at in�nity to be

, then the gravitational potential at 

 will be

A. 

B. 

P

−5Jkg− 1

+10Jkg− 1

P

−5Jkg− 1

+5Jkg− 1

https://dl.doubtnut.com/l/_ZxcneN5vuwa2
https://dl.doubtnut.com/l/_dXjWB3oxifPw


C. 

D. 

Answer: B

Watch Video Solution

−15Jkg− 1

+15Jkg− 1

40. A projectile is �red from the surface of

earth of radius  with a velocity  (where 

is the escape velocity from surface of earth and

. Neglecting air resistance, the maximum

height of rise from centre of earth is

R kυe υe

k < 1)

https://dl.doubtnut.com/l/_dXjWB3oxifPw
https://dl.doubtnut.com/l/_FbUaLp7LyUCm


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R

n2

R

(1 − n2)

Rn2

(1 − n2)

Rn2

41. How many hours would make a day if the

earth were rotating at such a high speed that

the weight of a body on the equator were zero

https://dl.doubtnut.com/l/_FbUaLp7LyUCm
https://dl.doubtnut.com/l/_qdu36KMJzfFl


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6.24

1.4h

28h

5.6h

42. Two particles of masses  and Mm are

placed a distance  apart. The gravitational

m

d

https://dl.doubtnut.com/l/_qdu36KMJzfFl
https://dl.doubtnut.com/l/_r8Ca7WnZliYP


potential at the position where the

gravitational �eld due to them is zero is V. then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−G
√M1

R

−G
√M2

R

−(√M1 + √M2)
2 G

R

−(√M1 − √M2)
2 G

R

https://dl.doubtnut.com/l/_r8Ca7WnZliYP


43. In the solar system, the Sun is in the focus

of the system for Sun-earth binding system.

Then the binding energy for the system will be

[given that radius of the earth's orbit round

the Sun is  and mass of the earth 

]

A. 

B. 

C. 

D. 

1.5 × 1011m

= 6 × 1024kg

2.7 × 1033J

5.4 × 1033J

2.7 × 1030J

5.4 × 1030J

https://dl.doubtnut.com/l/_iz3pxnJJ17RU


Answer: A

Watch Video Solution

44. A body is released from a point of distance

 from the centre of earth. Its velocity at the

time of striking the earth will be 

A. 

B. 

C. 

D. 

R'

(R’ > Re)

√2gRe

√Reg

√2g(R' − Re)

√2gRe(1 − )
Re

Rr

https://dl.doubtnut.com/l/_iz3pxnJJ17RU
https://dl.doubtnut.com/l/_r540P9fT0Jni


Answer: D

Watch Video Solution

45. A solid sphere of uniform density and

radius R applies a gravitational force of

attraction equal to  on a particle placed at P,

distant 2R from the centre O of the sphere. A

spherical cavity of radius R/2 is now made in

the sphere as shown in the �gure. The sphere

with cavity now applies a gravitational force 

on same particle placed at P. The ratio 

F1

F2

F2 /F1

https://dl.doubtnut.com/l/_r540P9fT0Jni
https://dl.doubtnut.com/l/_Bp5fKOO4qt5e


will be 

A. 

B. 

C. 

D. 

Answer: D

1

2

3

4

7
8

9

7

https://dl.doubtnut.com/l/_Bp5fKOO4qt5e


Watch Video Solution

46. The value of  at a particular point is 

. Suppose the earth shrinks uniformly

to half of its present size without losing any

mass. The value of  at the same point

(assuming that the distance of the point from

the centre of the earth does not change) will

now be

A. 

B. 

g

10ms− 2

g

5ms− 2

10ms− 2

https://dl.doubtnut.com/l/_Bp5fKOO4qt5e
https://dl.doubtnut.com/l/_feBO6PyXTke1


C. 

D. 

Answer: B

Watch Video Solution

3ms− 2

20ms− 2

47. Two satellites of masses of  and 

 are revolving round the earth in

circular orbits of radius  and 

respectively. Which of the following statements

is true regarding their speeds  and ?

m1

m2(m1 > m2)

r1 r2(r1 > r2)

v1 v2

https://dl.doubtnut.com/l/_feBO6PyXTke1
https://dl.doubtnut.com/l/_nY5uihkKzbd0


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

v1 = v2

v1 > v2

v1 < v2

=
v1

r1

v2

v2

48. The earth moves around the Sun in an

elliptical orbit as shown �gure. The ratio

OA/OB=x. The ratio of the speed of the earth at

https://dl.doubtnut.com/l/_nY5uihkKzbd0
https://dl.doubtnut.com/l/_YHiABr8RBkxI


B to that at A is nearly 

A. 

B. 

C. 

D. 

Answer: B

√x

x

x√x

x2

https://dl.doubtnut.com/l/_YHiABr8RBkxI


Watch Video Solution

49. Figure shows two shells of masses  and 

. The shells are concentric. At which point, a

particle of mass  shall experience zero force? 

A. 

m1

m2

m

A

https://dl.doubtnut.com/l/_YHiABr8RBkxI
https://dl.doubtnut.com/l/_LO2qVw4VFv2U


B. 

C. 

D. 

Answer: D

Watch Video Solution

B

C

D

50. Suppose the acceleration due to gravity at

earth's surface is  and at the surface of

Mars it is . A passenger goes from the

earth to the mars in a spaceship with a

10ms− 2

4.0ms− 2

https://dl.doubtnut.com/l/_LO2qVw4VFv2U
https://dl.doubtnut.com/l/_87T5UloCzAoL


constant velocity. Neglect all other object in

sky. Which part of �gure best represent the

weight (net gravitational force) of the

passenger as a function of time? 

A. 

B. 

C. 

A

B

C

https://dl.doubtnut.com/l/_87T5UloCzAoL


D. 

Answer: C

Watch Video Solution

D

51. Two satellites  and  of the same mass are

revolving around the earth in the concentric

circular orbits such that the distance of

satellite  from the centre of the earth is

thrice as compared to the distance of the

satellite  from the centre of the earth. The

A B

B

A

https://dl.doubtnut.com/l/_87T5UloCzAoL
https://dl.doubtnut.com/l/_FmsGGEPmY9dw


ratio of the centripetal force acting on  as

compared to that on  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

B

A

1

3

3

1

9

1

√3

https://dl.doubtnut.com/l/_FmsGGEPmY9dw


52. 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: C

Watch Video Solution

mgR
5

3

mgR
4
3

mgR
5

6

mgR
5

4

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


53. What is the mass of the planet that has a

satellite whose time period is  and orbital

radius is ?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

T

r

4π3r3

GT 2

4π2r3

GT 2

4π2r3

GT 3

4π2T

GT 2

https://dl.doubtnut.com/l/_lPkIWhJZSOgV
https://dl.doubtnut.com/l/_HG0Je9Dqpm1v


54. If the mass of a planet is  less than

that of the earth and the radius is 

greater than that of the earth, the acceleration

due to gravity on the planet will be

A.  times that on the surface of the earth

B.  times that on the surface of the earth

C.  times that on the surface of the earth

D.  times that on the surface of the

earth

10 %

20 %

5

8

3

4

1

2

9

10

https://dl.doubtnut.com/l/_HG0Je9Dqpm1v
https://dl.doubtnut.com/l/_36hdQI0qsWyZ


Answer: A

Watch Video Solution

55. If a man at the equator would weigh 

th of his weight, the angular speed of the earth

is

A. 

B. 

C. 

D. 

(3/5)

√
v

3R

√
2g

3R

√
2g

5R

√
2g

7R

https://dl.doubtnut.com/l/_36hdQI0qsWyZ
https://dl.doubtnut.com/l/_fgQ5aMOJ2KoC


Answer: C

Watch Video Solution

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

circular orbit of radius  to a higher orbit of

radius  around the earth, the work done is

A. 

B. 

C. 

D. 

m

3R

5R

3GMm

5R

GMm

2R

2

15

GMm

R

GMm

5R

https://dl.doubtnut.com/l/_fgQ5aMOJ2KoC
https://dl.doubtnut.com/l/_nD9H3jlkSaUH


Answer: C

Watch Video Solution

57. A uniform ring of mass m and radius r is

placed directly above a uniform sphere of mass

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

directly above the centre of the sphere at a

distance  as shown in the �gure. The

gravitational force exerted by the sphere on

r√3

https://dl.doubtnut.com/l/_nD9H3jlkSaUH
https://dl.doubtnut.com/l/_JIGelAAHrzMl


the ring will be 

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


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

GMm

8r2

GMm

4r2

√3
GMm

8r2

GMm

8r3√3

58. A tunnel is dug along a diameter of the

earth. Find the force on a particle of mass m

https://dl.doubtnut.com/l/_JIGelAAHrzMl
https://dl.doubtnut.com/l/_fHgis8uoT6lE


placed in the tunnel at a distance x from the

centre.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

GMem

R3
e

GMem

R3
er

GMmR3
e

r

GMm

R2
e

https://dl.doubtnut.com/l/_fHgis8uoT6lE


59. The value of  at a certain height  above

the free surface of the earth is  where  is

the value of  at the surface of the earth. The

height  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

g h

x/4 x

g

h

R

2R

3R

4R

https://dl.doubtnut.com/l/_RtELBusjC5zj


60. A planet moving along an elliptical orbit is

closest to the sun at a distance  and farthest

away at a distance of . If  and  are the

linear velocities at these points respectively,

then the ratio  is

A. 

B. 

C. 

D. none of these

r1

r2 v1 v2

v1

v2

rmax

rmin

rmin

rmax

rmin + rmax

rmax − rmin

https://dl.doubtnut.com/l/_RtELBusjC5zj
https://dl.doubtnut.com/l/_hmufizvzUF0p


Answer: A

Watch Video Solution

61. Masses of  each are placed 

, ... from a point . The

gravitational �eld intensity at  due to these

masses is

A. 

B. 

C. 

1kg

1m, 2m, 4m, 8m P

P

G

G

4G

https://dl.doubtnut.com/l/_hmufizvzUF0p
https://dl.doubtnut.com/l/_SrDDrvxMbH6S


D. 

Answer: D

Watch Video Solution

4G/3

62. Suppose that the acceleration of a free fall

at the surface of a distant planet was found to

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

the diameter of the planet were twice the

diameter of the earth, then the ratio of mean

density of the planet to that of the earth would

be

https://dl.doubtnut.com/l/_SrDDrvxMbH6S
https://dl.doubtnut.com/l/_aDnRo7UwLEnB


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4: 1

2: 1

1: 1

1: 2

63. Three uniform spheres each having a mass

M and radius a are kept in such a way that each

touches the other two. Find the magnitude of

https://dl.doubtnut.com/l/_aDnRo7UwLEnB
https://dl.doubtnut.com/l/_O3uOEta5geGk


the gravitational force on any of the spheres

due to the other two.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

Gm2

r2

Gm2

4r2

√2
Gm2

4r2

√3
Gm2

4r2

https://dl.doubtnut.com/l/_O3uOEta5geGk


64. A body of mass m rises to height h = R/5

from the earth's surface, where R is earth's

radius. If g is acceleration due to gravity at

earth's surface, the increase in potential energy

is

A. 

B. 

C. 

D. 

Answer: C

mgh

mgh
4
5

mgh
5

6

mgh
6

7

https://dl.doubtnut.com/l/_PF5RFWkx7vUg


Watch Video Solution

65. A man weighs  on the surface of earth

of radius . At what height above the surface of

earth his weight will be ?

A. 

B. 

C. 

D. 

Answer: C

80kg

r

40kg

R

2

√2R

(√2 − 1)R

(√2 + 1)R

https://dl.doubtnut.com/l/_PF5RFWkx7vUg
https://dl.doubtnut.com/l/_y9HEiYSZN3Ap


Watch Video Solution

66. The gravitational potential energy of an

isolated system of three particles, each of mass

, at the three corners of an equilateral

triangle of side  is

A. 

B. 

C. 

D. 

m

l

−
Gm2

l

−
Gm2

2l

−
2Gm2

l

−
3Gm2

l

https://dl.doubtnut.com/l/_y9HEiYSZN3Ap
https://dl.doubtnut.com/l/_Z546T8yhQ1kT


Answer: D

Watch Video Solution

67. 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

centre of the earth is [Given: gravitational

potential at the centre of earth

]

A. 

= − 3/2(GM /R)

√R

https://dl.doubtnut.com/l/_Z546T8yhQ1kT
https://dl.doubtnut.com/l/_NKO1pHlu3AzF


B. 

C. 

D. 

Answer: B

Watch Video Solution

√gR

√2.5gR

√7.1gR

68. Consider two solid uniform spherical

objects of the same density . One has radius

 and the other has radius . They are in

outer space where the gravitational �elds from

ρ

R 2R

https://dl.doubtnut.com/l/_NKO1pHlu3AzF
https://dl.doubtnut.com/l/_cvdaUfYwK41h


other objects are negligible. If they are

arranged with their surface touching, what is

the contact force between the objects due to

their traditional attraction?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

Gπ2R4

Gπ2R4ρ2128

81

Gπ2128

81

π2R2G
128

87

https://dl.doubtnut.com/l/_cvdaUfYwK41h


69. A body starts from rest from a point distant

 from the centre of the earth. It reaches the

surface of the earth whose radius is . The

velocity acquired by the body is

A. 

B. 

C. 

D. 

Answer: B

W h Vid S l i

r0

R

2GM√ −
1

R

1

r0

√2GM( − )
1

R

1

r0

GM√ −
1

R

1

r0

√GM( − )
1

R

1

R0

https://dl.doubtnut.com/l/_4N2ch9iaUPkt


Watch Video Solution

70. Four particles, each of mass M, 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. 

GM

R

√2√2
GM

R

√ (2√2 + 1)
GM

R


⎷ ( )

GM

R

2√2 + 1

4

https://dl.doubtnut.com/l/_4N2ch9iaUPkt
https://dl.doubtnut.com/l/_EFVAkufHDavM


Answer: D

Watch Video Solution

71. 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. 

81

60

R

30R

https://dl.doubtnut.com/l/_EFVAkufHDavM
https://dl.doubtnut.com/l/_EylqQ0GBNGsI


B. 

C. 

D. 

Answer: C

Watch Video Solution

15R

6R

5R

72. Three equal masses m are placed at the

three corners of an equilateral triangle of side

a. �nd the force exerted by this system on

another particle of mass m placed at (a) the

https://dl.doubtnut.com/l/_EylqQ0GBNGsI
https://dl.doubtnut.com/l/_nXs7qXUu2oxm


mid point of a side (b) at the center of the

triangle.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0,
4GM 2

3a2

, 0
4GM 2

3a2

,
3GM 2

a2

GM 2

a2

0, 0

https://dl.doubtnut.com/l/_nXs7qXUu2oxm


73. Suppose the gravitational force varies

inversely as the  power of distance. Then the

time period of a planet in circular orbit of

radius  around the sun will be proportional to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

nth

r

Rn

R
(n+ 1 )

2

R
(n− 1 )

2

R−n

https://dl.doubtnut.com/l/_uv3HqqdmnFuB


74. Two astronauts have deserted their

spaceship in a region of space far from the

gravitational attraction of any other body. Each

has a mass of  and they are  apart.

They are initially at rest relative to one another.

How long will it be before the gravitational

attraction brings them  closer together?

A. days

B.  days

C.  days

100kg 100m

1cm

2.52

1.41

0.70

https://dl.doubtnut.com/l/_uv3HqqdmnFuB
https://dl.doubtnut.com/l/_H05ryS5uco8a


D. 

Answer: B

Watch Video Solution

1.41s

75. A satellite of mass  revolves around the

earth of radius  at a height x from its surface.

It g is the acceleration due to gravity on the

surface of the earth, the orbit speed of the

satellite is

A. 

m

R

gx

https://dl.doubtnut.com/l/_H05ryS5uco8a
https://dl.doubtnut.com/l/_iYmZP2YnVz37


B. 

C. 

D. 

Answer: D

Watch Video Solution

gR

R − x

gR2

R + x

( )
gR2

R + x

1
2

76. A projectile is �red from the surface of earth

of radius  with a velocity  (where  is the

escape velocity from surface of earth and

R kυe υe

https://dl.doubtnut.com/l/_iYmZP2YnVz37
https://dl.doubtnut.com/l/_BBZ13nBMlSqk


. Neglecting air resistance, the maximum

height of rise from centre of earth is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

k < 1)

1 − k2

R

R

1 − k2

R(1 − k2)

R

1 + k2

https://dl.doubtnut.com/l/_BBZ13nBMlSqk


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

orbit around the earth with a speed equal to

half the magnitude of escape velocity from the

surface of earth. (Radius of earth )  

(a) Dentermine the height of the satellite above

the earth's surface. 

(b) If the satellite is stopped suddenly in its

orbit and allowed to fall freely on the earth,

�nd the speed with which it hits the surface of

earth.

A. 

= 6400km

2R

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


B. 

C. 

D. 

Answer: C

Watch Video Solution

R

2

R

R

4

78. Two concentric shells of masses  and 

are having radii  and . Which of the

following is the correct expression for the

M1 M2

r1 r2

https://dl.doubtnut.com/l/_lbCTIafncsnR
https://dl.doubtnut.com/l/_ck9HeeDCA6JL


gravitational �eld on a mass ? 

A. , for 

B. , for 

C. , for 

D. , for 

m

F =
G(M1 + M2)

r2
r < r1

F =
G(M1 + M2)

(r2)
r < r2

F =
GM2

r2
r1 < r < r2

F = G
M1

r2
r1 < r < r2

https://dl.doubtnut.com/l/_ck9HeeDCA6JL


Answer: C

Watch Video Solution

79. A satellite of mass  is circulating around

the earth with constant angular velocity. If the

radius is  and mass of earth is M, then the

angular momentum about the centre of the

earth is

A. 

B. 

m

R0

m

M

https://dl.doubtnut.com/l/_ck9HeeDCA6JL
https://dl.doubtnut.com/l/_HpfaRBLrla7z


C. 

D. none of these

Answer: D

Watch Video Solution

h

80. Two concentric shells have masses  and 

 and their radii are  and , respectively,

where . What is the gravitational

potential at their common centre?

A. 

M

m R r

R > r

−
GM

R

https://dl.doubtnut.com/l/_HpfaRBLrla7z
https://dl.doubtnut.com/l/_qk7RYHVRuR1F


B. 

C. 

D. 

Answer: D

Watch Video Solution

−
GM

r

−G[ − ]
M

R

m

r

−G[ + ]
M

R

m

r

81. A solid sphere of uniform density and radius

 units is located with its centre at the origin 

of coordinates. Two spheres of equal radii 

unit, with their centres at  and 

4 O

I

A( − 2, 0, 0)

https://dl.doubtnut.com/l/_qk7RYHVRuR1F
https://dl.doubtnut.com/l/_mx8HZGEYlPi6


 respectively, are taken out of the

solid leaving behind spherical cavities as shown

in the �gure. 

  

Then

A. 

B. 

B(2, 0, 0),

31GM

1024

Gm

1024

https://dl.doubtnut.com/l/_mx8HZGEYlPi6


C. 

D. zero

Answer: D

Watch Video Solution

31GM

82. Three equal masses m are placed at the

three corners of an equilateral triangle of side

a. �nd the force exerted by this system on

another particle of mass m placed at (a) the

https://dl.doubtnut.com/l/_mx8HZGEYlPi6
https://dl.doubtnut.com/l/_NYUMZD4Qnv08


mid point of a side (b) at the center of the

triangle.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3GMm

4l2

4GMm

3l2

GMm

4l2

4GMm

l2

https://dl.doubtnut.com/l/_NYUMZD4Qnv08


83. Figure shows a planet in an elliptical orbit

around the Sun . Where is the kinetic energy

of the planet maximum? 

A. 

B. 

C. 

D. 

S

P1

P2

P3

P4

https://dl.doubtnut.com/l/_akExprjJTE9B


Answer: D

Watch Video Solution

84. The escape velocity corresponding to a

planet of mass  and radius  is . If

the planet's mass and radius were  and ,

respectively, then the corresponding escape

velocity would be

A. 

B. 

M R 50kms− 1

4M R

100kms− 1

50kms− 1

https://dl.doubtnut.com/l/_akExprjJTE9B
https://dl.doubtnut.com/l/_iA4RU57DCQE8


C. 

D. 

Answer: A

Watch Video Solution

200kms− 1

25kms− 1

85. A planet is revolving around the Sun in an

elliptical orbit. Its closest distance from the Sun

is  and farthest distance is . If the orbital

velocity of the planet closest to the Sun is ,

then what is the velocity at the farthest point?

r R

v

https://dl.doubtnut.com/l/_iA4RU57DCQE8
https://dl.doubtnut.com/l/_LcrEfG1BCLDf


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

vr

R

vR

r

v√
r

R

v√
R

r

86. The radii of two planets are respectively

 and their densities are respectivelyR1 and R2

https://dl.doubtnut.com/l/_LcrEfG1BCLDf
https://dl.doubtnut.com/l/_PJEbI7E1edxN


. The ratio of the accelerations due

to gravity  at their surfaces is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ρ1 and ρ2

(g1 /g2)

r1ρ1 : r2ρ2

r1ρ
2
1 : ρ2ρ

2
2

r2
1ρ1 : r2

2ρ2

r1ρ2 : r2ρ1

https://dl.doubtnut.com/l/_PJEbI7E1edxN


87. Figure shows the motion of a planet around

the Sun  in an elliptical orbit with the Sun at

the focus. The shaded areas  and  are also

shown in the �gure which can be assumed to

be equal. If  and  represent the time taken

for the planet to move from  to  and  to ,

respectively then 

S

A B

t1 t2

a b c d

https://dl.doubtnut.com/l/_bT5gsH1PdxIv


A. 

B. 

C. 

D. from the given information the relation

between  and  cannot be determined

Answer: C

Watch Video Solution

t1 < t2

t1 > t2

t1 = t2

t1 t2

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

 at an angle of  with√gR < V < √2gR 30∘

https://dl.doubtnut.com/l/_bT5gsH1PdxIv
https://dl.doubtnut.com/l/_h5wqDZmNJXct


the radius vector of the earth. If at the highest

point, the speed of the body is , the

maximum height attained by the body is equal

to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

V /4

V 2

8g

R

√2R

https://dl.doubtnut.com/l/_h5wqDZmNJXct


89. A double star system consists of two stars

 and  which have time periods  and .

Radius  and  and mass  and .

Choose the correct option.

A. 

B.  (if 

C.  (if 

D. 

Answer: D

Watch Video Solution

A B TA TB

RA RB MA MB

= ( )
TA

TB

rA

rB

3
2

TA > TB rA > rB)

TA > TB mA > mB)

TA = TB

https://dl.doubtnut.com/l/_hIM3ALG5iXkP


90. Two spherical bodies of masses M and 5M

and radii R and 2R are released in free space

with initial separation between their centres

equal to 12 R. if they attract each other due to

gravitational force only, then the distance

convered by the smaller body before collision is

A. 

B. 

C. 

2.5R

4.5R

7.5R

https://dl.doubtnut.com/l/_hIM3ALG5iXkP
https://dl.doubtnut.com/l/_sd5v7BGu8al5


D. 

Answer: C

Watch Video Solution

1.5R

91. IF the change in the value of g at the height

h above the surface of the earth is the same as

at a depth x below it, then (both x and h being

much smaller than the radius of the earth )

A. 

B. 

d =
h

2

d =
3h
2

https://dl.doubtnut.com/l/_sd5v7BGu8al5
https://dl.doubtnut.com/l/_zk4AslodEfKZ


C. 

D. 

Answer: C

Watch Video Solution

d = 2h

d = h

92. A particle of mass 10g is kept on the surface

of a uniform sphere of masss 100kg and radius

10cm. Find the work to be done against the

gravitational force between them to take the

https://dl.doubtnut.com/l/_zk4AslodEfKZ
https://dl.doubtnut.com/l/_kDFmQu8c9Tux


particel far away from the sphere (you may take

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

G = 6.67 × 10− 11N g2)
m2

k

13.34 × 10− 10J

3.33 × 10− 10J

6.67 × 10− 9J

6.67 × 10− 10J

https://dl.doubtnut.com/l/_kDFmQu8c9Tux


93. A tunnel is dug along the diameter of the

earth. There is particle of mass  at the centre

of the tunnel. Find the minimum velocity given

to the particle so that is just reaches to the

surface of the earth.  radius of earth)

A. 

B. 

C. 

D. it will reach will the help of a negligible

velocity.

m

(R =

√
GM

R

√
GM

2R

√
2GM

R

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


Answer: A

Watch Video Solution

94. A cavity of radius  is made inside a

solid sphere of radius . The centre of the

cavity is located at a distance  from the

centre of the sphere. The gravitational force on

a particle of a mass  at a distance 

from the centre of the sphere on the line

joining both the centres of sphere and cavity is

(opposite to the centre of cavity). [Here

R/2

R

R/2

'm' R/2

https://dl.doubtnut.com/l/_VnOuPydRZKAh
https://dl.doubtnut.com/l/_SUNKus4oZOd5


, where  is the mass of the

solide sphere]

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

g = GM /R2 M

mg

2

3mg

8

mg

16

https://dl.doubtnut.com/l/_SUNKus4oZOd5


95. A satellite is seen after every  hours over

the equator at a place on the earth when its

sense of rotation is opposite to the earth. The

time interval after which it can be seen at the

same place when the sense of rotation of earth

and satellite is same will be:

A. 

B. 

C. 

D. 

8

8h

12h

24h

6h

https://dl.doubtnut.com/l/_Gnxy2TL2Wcb1


Answer: C

Watch Video Solution

96. Four particles, each of mass M, move along

a circle of radius R under the action of their

mutual gravitational attraction. The speed of

each particle is

A. 

B. 

C. 

[ ( )]
Gm

r

1 + 2√2

4

1
2

√
GM

r

√ (1 + 2√2)
GM

r

https://dl.doubtnut.com/l/_Gnxy2TL2Wcb1
https://dl.doubtnut.com/l/_wKVNZFae7uXE


D. 

Answer: A

Watch Video Solution

[ ( )]
1
2
Gm

r

1 + 2√2
2

1
2

97. The gravitational potential of two

homogeneous spherical shells A and B

(separated by large distance ) of same surface

mass density at their respective centers are in

the ratio  . If the two shells coalesce into

single one such that surface mass density

3: 4

https://dl.doubtnut.com/l/_wKVNZFae7uXE
https://dl.doubtnut.com/l/_izSjze9Oy0Hx


remains same , then the ratio of potential at an

internal point of the new shell A is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3: 2

4: 3

5: 3

5: 6

https://dl.doubtnut.com/l/_izSjze9Oy0Hx


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

mass  and radius , at a distance  from its

centre . A small particle starts from  and

reaches  under gravitational attraction only.

Its speed at  will be.

A. zero

B. 

C. 

D. 

Answer: D

P

M a a

C P

C

C

√
2GM

a

√ (√2 − 1)
2GM

a


⎷ (1 − )

2GM
a

1

√2

https://dl.doubtnut.com/l/_XhXzoStk0WlI


Watch Video Solution

99. 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. (a)

B. (b)

C. (c)

× 100
Ms

Mm

r2

r1

( ) × 100
Ms

Mm

r2

r1

2( )
2

× 100
r1

r2

Mm

Ms

https://dl.doubtnut.com/l/_XhXzoStk0WlI
https://dl.doubtnut.com/l/_VUZXOVj3kGDO


D. (d)

Answer: C

Watch Video Solution

( )
2

× 100
r1

r2

Mm

Ms

100. A comet is in highly elliptical orbit around

the Sun. The period of the comet's orbit is 

days. Some statements are given regarding the

collision between the comet and the earth.

Mark the correct statement. [Mass of the Sun

90

https://dl.doubtnut.com/l/_VUZXOVj3kGDO
https://dl.doubtnut.com/l/_mq41ilwVoFnv


, mean distance between the

earth and the Sun .]

A. Collision is there.

B. Collision is not possible

C. Collision may or may not be there

D. Enough information is not given

Answer: B

Watch Video Solution

= 2 × 1030kg

= 1.5 × 1011m

https://dl.doubtnut.com/l/_mq41ilwVoFnv


101. Imagine that you are in a spacecraft

orbiting around the earth in a circle of radius

 (from the centre of the earth). If you

decrease the magnitude of mechanical energy

of the spacecraft  earth system by  by

�ring the rockets, then what is the greatest

height you can take your spacecraft above the

surface of the earth? [ ]

A. (a)

B. (b)

C. (c)

7000km

− 10 %

Re = 6400km

6400km

540km

2140km

https://dl.doubtnut.com/l/_5daaYlwP6xU2


D. (d)

Answer: C

Watch Video Solution

3000km

102. A satellite of mass  is in an elliptical orbit

around the earth. The speed of the satellite at

its nearest position is  where r is

the perigee (nearest point) distance from the

centre of the earth. It is desired to transfer the

satellite to the circular orbit of radius equal to

its apogee (farthest point) distance from the

m

(6GM) /(5r)

https://dl.doubtnut.com/l/_5daaYlwP6xU2
https://dl.doubtnut.com/l/_T569rlzuS2XI


centre of the earth. The change in orbital speed

required for this purpose is

A. 

B. 

C. 

D. zero

Answer: B

Watch Video Solution

0.35√
GMe

r

0.085√
GMe

r

√
2GM3

r

https://dl.doubtnut.com/l/_T569rlzuS2XI


103. Two rings having masses  and 

respectively, having the same radius are placed

coaxially as shown in the �gure. 

 If the

mass distribution on both the rings is non-

uniform, then the gravitational potential at

point  is

A. (a)

M 2M

P

− [ + ]
GM

R

1

√2

2

√5

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


B. (b)

C. (c)zero

D. (d)cannot be determined from the given

information

Answer: A

Watch Video Solution

− [1 + ]
GM

R

2

2

104. A point mass  is released from rest at a

distance of  from the centre of a thin-walled

hollow sphere of radius  and mass  as

m

3R

R M

https://dl.doubtnut.com/l/_lbhdxfPFiVUn
https://dl.doubtnut.com/l/_tfCKFzR5xuTi


shown. The hollow sphere is �xed in position

and the only force on the point mass is the

gravitational attraction of the hollow sphere.

There is a very small hole in the hollow sphere

through which the point mass falls as shown.

The velocity of a point mass when it passes

through point  at a distance  from theP R/2

https://dl.doubtnut.com/l/_tfCKFzR5xuTi


centre of the sphere is 

A. (a)

B. (b)

C. (c)

√
2GM

3R

√
5GM

3R

√
25GM

24R

https://dl.doubtnut.com/l/_tfCKFzR5xuTi


D. (d)none of these

Answer: D

Watch Video Solution

105. A body is thrown from the surface of the

earth with velocity , where  is the

radius of the earth at some angle from the

vertical. If the maximum height reached by the

body is , then the angle of projection with

the vertical is

(gRe) /12 Re

Re /4

https://dl.doubtnut.com/l/_tfCKFzR5xuTi
https://dl.doubtnut.com/l/_FttUi8ICIwuK


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

sin− 1( )
√5

4

cos − 1( )
√5

4

sin− 1( )
√3

2

106. The gravitational force exerted by the Sun

on the Moon is about twice as great as the

https://dl.doubtnut.com/l/_FttUi8ICIwuK
https://dl.doubtnut.com/l/_KJjMwonxtLON


gravitational force exerted by the earth on the

Moon, but still Moon is not escaping from the

gravitational in�uence of the earth. Mark the

option which correctly explains the above

system.

A. Escape speed is independent of the

direction in which it is projected.

B. The rotational e�ect of the earth plays a

role in computation of escape speed,

however small it may be.

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


C. A body thrown in the eastward direction

has less escape speed.

D. None of the above

Answer: C

Watch Video Solution

107. A tunnel has been dug into a solid sphere

of non-uniform mass density as shown in the

�gure. As one moves from  to , theA B

https://dl.doubtnut.com/l/_KJjMwonxtLON
https://dl.doubtnut.com/l/_8iEiCk3vk1tO


magnitude of gravitational �eld intensity 

A. will continuously decrease

B. will decrease up to the centre of the

sphere and then increase

C. may increase or decrease

https://dl.doubtnut.com/l/_8iEiCk3vk1tO


D. will continuously increase

Answer: C

Watch Video Solution

108. A ring having non-uniform distribution of

mass  and radius  is being considered. A

point mass  is taken slowly towards the ring.

In doing so, work done by the external force

against the gravitational force exerted by ring

M R

m0

https://dl.doubtnut.com/l/_8iEiCk3vk1tO
https://dl.doubtnut.com/l/_LIVWlV6tJ44L


is 

A. 

B. 

C. 

D. It is not possible to �nd the required

work as the nature of distribution of

mass is not known.

GMm0

√2R

[ − ]
GMm0

R

1

√2

1

√5

[ − ]
GMm0

R

1

√5

1

√2

https://dl.doubtnut.com/l/_LIVWlV6tJ44L


Answer: B

Watch Video Solution

109. An arti�cial satellite of the earth is

launched in circular orbit in the equatorial

plane of the earth and the satellite is moving

from west to east. With respect to a person on

the equator, the satellite is completing one

round trip in . Mass of the earth is

For this situation the orbital

radius of the satellite is

24h

M = 6 × 1024kg.

https://dl.doubtnut.com/l/_LIVWlV6tJ44L
https://dl.doubtnut.com/l/_7tvxSgLWriS4


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2.66 × 104km

6400km

36, 000km

29, 600km

110. A satellite is orbiting around the earth in a

circular orbit of radius . A particle of mass 

is projected from the satellite in a forward

r m

https://dl.doubtnut.com/l/_7tvxSgLWriS4
https://dl.doubtnut.com/l/_p5Q216KU7kce


direction with a velocity  times the

orbital velocity (this velocity is given w.r.t.

earth). During subsequent motion of the

particle, its minimum distance from the centre

of earth is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

v = 2/3

r

2

r

2r

3

4r
5

https://dl.doubtnut.com/l/_p5Q216KU7kce


111. Figure shows the kinetic energy  and

potential energy ( ) curves for a two-particle

system. Name the point at which the system is

a bound system. 

A. 

(Ek)

Ep

A

https://dl.doubtnut.com/l/_p5Q216KU7kce
https://dl.doubtnut.com/l/_nLWOYlzMUlyb


B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

B

C

D

112. A double star consists of two stars having

masses  and . The distance between their

centres is equal to . They revolve under their

M 2M

r

https://dl.doubtnut.com/l/_nLWOYlzMUlyb
https://dl.doubtnut.com/l/_asev9iGuBgiF


mutual gravitational interaction. Then, which of

the following statements are not correct?

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

r
3
2

r

m
1
2

m− 1
2

https://dl.doubtnut.com/l/_asev9iGuBgiF


113. A tunnel is dug along a chord of the earth

at a perpendicular distance R/2 from the

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

assumedd 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 varies with x (

distance of the particle from the centre)

according to

A. 

https://dl.doubtnut.com/l/_styY0faXOfdE


B. 

C. 

D. 

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_styY0faXOfdE


114. Consider a planet moving in an elliptical

orbit round the sun. The work done on the

planet by the gravitational force of the sun

A. is zero in any small part of the orbit

B. is zero in some parts of the orbit

C. is zero in complete revolution

D. is zero in no part of the motion

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_i8bszuQXhLMx


115. Which of the following statements are true

about acceleration due to gravity?

A.  decreases in moving away from the

centre if .

B.  decreases in moving away from the

centre if 

C.  is zero at the centre of earth

D.  decreases if earth stops rotating on its

axis.

g

r > R

g

r < R

g

g

https://dl.doubtnut.com/l/_KMqnIiGgEU7y


Answer: A::C

Watch Video Solution

116. Let V and E denote the gravitational

potential and gravitational �eld at a point. It is

possible to have

A.  and 

B.  and 

C.  and 

D.  and 

V = E = 0

V = 0 E ≠ 0

V ≠ E = 0

V ≠ 0 E ≠ 0

https://dl.doubtnut.com/l/_KMqnIiGgEU7y
https://dl.doubtnut.com/l/_3TR3Wkw9w9ve


Answer: A::C::D

Watch Video Solution

117. If a body is projected with speed lesser

then escape velocity

A. the body can reach a certain height and

may fall down following a straight line

path

B. the body can reach a certain height and

may fall down following a parabolic path

https://dl.doubtnut.com/l/_3TR3Wkw9w9ve
https://dl.doubtnut.com/l/_V7wLKTZLOxx3


C. the body may orbit the earth in a circular

orbit

D. the body may orbit the earth in an

elliptical orbit

Answer: A::B::C::D

Watch Video Solution

118. Earth orbiting satellite will escape if

A. its speed is increased by 41 %

https://dl.doubtnut.com/l/_V7wLKTZLOxx3
https://dl.doubtnut.com/l/_nqQsqtK6t3xn


B. its speed in the orbit is made  times

of its initial value

C. its  is doubled

D. it stops moving in the orbit

Answer: A::C

Watch Video Solution

√1.5

KE

119. In case of an orbiting satellite if the radius

of orbit is decreased

https://dl.doubtnut.com/l/_nqQsqtK6t3xn
https://dl.doubtnut.com/l/_Z5r6WqI4oMiU


A. its  decreases

B. its  decreases

C. its  decreases

D. its speed decreases

Answer: B::C

Watch Video Solution

KE

PE

ME

120. If two satellites of di�erent masses are

revolving in the same orbit, they have the same

https://dl.doubtnut.com/l/_Z5r6WqI4oMiU
https://dl.doubtnut.com/l/_pFGqDW7kxONm


A. angular momentum

B. energy

C. time period

D. speed

Answer: C::D

Watch Video Solution

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

masses  and , rotating about their centre

of mass only under their mutual gravitational

m 2m

https://dl.doubtnut.com/l/_pFGqDW7kxONm
https://dl.doubtnut.com/l/_WrKxtmQo1MOe


attraction. If  is the separation between these

two stars then their time period of rotation

about their centre of mass will be proportional

to

A. Heavier star revolves in orbit of radius

.

B. Both the stars revolve with the same

speed, period of which is equal to

C. Kinetic energy of the heavier star is twice

that of the other star.

r

2r/3

(2π/r3)(2GM 2 /3)

https://dl.doubtnut.com/l/_WrKxtmQo1MOe


D. None of the above

Answer: A::C

Watch Video Solution

122. Mark the correct statements.

A. Gravitational potential at the centre of

curvature of a thin hemispherical shell of

radius  and mass  is equal to 

.

R M GM /R

https://dl.doubtnut.com/l/_WrKxtmQo1MOe
https://dl.doubtnut.com/l/_mHkXn6CHXRc6


B. Gravitational �eld strength at a point

lying on the axis of a thin, uniform

circular ring of radius R and mass M is

equal to  where 

is distance of that point from the centre

of the ring.

C. Newton's law of gravitation for

gravitational force between two bodies is

applicable only when bodies have

spherical symmetric distribution of mass.

GMx/[(R2 + x2) ]
3
2 x

https://dl.doubtnut.com/l/_mHkXn6CHXRc6


Multiple Correct

D. None of these

Answer: B::C

Watch Video Solution

1. Suppose an earth satellite, revolving in a

circular orbit experiences a resistance due to

cosmic dust. Then

A. its kinetic energy will increase

https://dl.doubtnut.com/l/_mHkXn6CHXRc6
https://dl.doubtnut.com/l/_aHs42NMOjFY1


B. its potential energy will decrease

C. it will spiral towards the earth and in the

process its angular momentum will

remain conserved

D. it will burn o� ultimately

Answer: A::B::D

Watch Video Solution

2. Suppose universal gravitational constant

starts to decrease, then

https://dl.doubtnut.com/l/_aHs42NMOjFY1
https://dl.doubtnut.com/l/_FtdaALtzeJpi


A. length of the day on the earth will

increase

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: B::D

Watch Video Solution

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


3. An astronaut experiences weightlessness in a

space satellite. It is because

A. no external force is acting on him

B. he is falling freely

C. no reaction is exerted by the �oor of the

satellite

D. he is far away from the earth's surface

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_k7P9Z6xyVLxH


4. Suppose a smooth tunnel is dug along a

straight line joining two points on the surface

of the earth and a particle is dropped from rest

at its one end. Assume that mass of earth is

uniformly distributed over its volume. Then

A. The particle will emerge from the other

end with velocity , where  and 

 are earth's mass and radius,

respectively.

GMe

2Re

Me

Re

https://dl.doubtnut.com/l/_IWV6tr1xrOes


B. The particle will come to rest at the

centre of the tunnel because at this

position, the particle is closest to the

earth's centre.

C. Potential energy of the particle will be

equal to zero at centre of the tunnel if it

is along a diameter.

D. Acceleration of the particle will be

proportional to its distance from the mid-

point of the tunnel.

https://dl.doubtnut.com/l/_IWV6tr1xrOes


Answer: A::B::C

Watch Video Solution

5. If the radius of the earth suddenly decreases

to  of its present value, the mass of the

earth remaining the same, the value of the

acceleration due to gravity will

A. remain unchanged

B. become 

C. increase by 

80 %

ms− 29.8

0.64

36 %

https://dl.doubtnut.com/l/_IWV6tr1xrOes
https://dl.doubtnut.com/l/_xf5dW4Ehu5EC


D. increase by about 

Answer: B::D

Watch Video Solution

56 %

6. Choose the correct statements from the

following

A. The gravitational forces between two

particles are an action and reaction pair.

https://dl.doubtnut.com/l/_xf5dW4Ehu5EC
https://dl.doubtnut.com/l/_4l7y9n99Y68e


B. Gravitational constant ( ) is scalar but

acceleration due to gravity ( ) is a vector.

C. The values of  and  are to be

determined experimentally.

D.  and  are constant everywhere.

Answer: A::B::C

Watch Video Solution

G

g

G g

G g

7. Choose the correct statements from the

following:

https://dl.doubtnut.com/l/_4l7y9n99Y68e
https://dl.doubtnut.com/l/_4ysac6T3UPJv


A. The magnitude of the gravitational force

between two bodies of mass  each

and separated by a distance of  is

.

B. The higher the value of the escape

velocity for a planet, the higher is the

abundance of the lighter gases in its

atmosphere.

C. The gravitational force of attraction

between two bodies of ordinary mass is

1kg

1m

9.8N

https://dl.doubtnut.com/l/_4ysac6T3UPJv


not noticeable because the value of the

gravitational constant is extremely small.

D. Force of friction arises due to

gravitational attraction.

Answer: B::C

Watch Video Solution

8. Choose the incorrect statements from the

following:

https://dl.doubtnut.com/l/_4ysac6T3UPJv
https://dl.doubtnut.com/l/_aJBbnAAFe5pA


A. It is possible to shield a body from the

gravitational �eld of another body by

using a thick shielding material between

them.

B. The escape velocity of a body is

independent of the mass of the body and

the angle of projection.

C. The acceleration due to gravity increases

due to the rotation of the earth.

https://dl.doubtnut.com/l/_aJBbnAAFe5pA


D. The gravitational force exerted by the

earth on a body is greater than that

exerted by the body on the earth.

Answer: A::C::D

Watch Video Solution

9. A satellite is orbiting the earth, if its distance

from the earth is increased, its

A. angular velocity would increase

https://dl.doubtnut.com/l/_aJBbnAAFe5pA
https://dl.doubtnut.com/l/_0psJhgd6HAfC


B. linear velocity would increase

C. angular velocity would decrease

D. time period would increase

Answer: C::D

Watch Video Solution

10. Which of the following statements are true?

For a particle on the surface of the earth:

https://dl.doubtnut.com/l/_0psJhgd6HAfC
https://dl.doubtnut.com/l/_jGyKAzI6Bkak


A. the linear speed is minimum at the

equator

B. the angular speed is maximum at the

equator

C. the linear speed is minimum at the poles

D. the angular speed is 

at the equator

Answer: C::D

Watch Video Solution

7.3 × 10− 5rads− 1

https://dl.doubtnut.com/l/_jGyKAzI6Bkak
https://dl.doubtnut.com/l/_M0TyB3qfI5Sw


11. Two identical satellites are orbiting are

orbiting at distances R and 7R from the surface

of the earth, R being the radius of the earth.

The ratio of their

A. total energies is  and potential and

kinetic energies is 

B. potential energies is 

C. kinetic energies is 

D. total energies is 

Answer: B::C::D

4

2

4

4

4

https://dl.doubtnut.com/l/_M0TyB3qfI5Sw


Watch Video Solution

12. If both the mass and radius of the earth

decrease by  the value of

A. acceleration due to gravity would

decrease by nearly 

B. acceleration due to gravity would

increase by 

C. escape velocity from the earth's surface

would decrease by 

1 %

1 %

1 %

1 %

https://dl.doubtnut.com/l/_M0TyB3qfI5Sw
https://dl.doubtnut.com/l/_JKs7NKWDs3gC


D. the gravitational potential energy of a

body on earth's surface will remain

unchanged

Answer: B::D

Watch Video Solution

13. An object is taken from a point  to another

point  in a gravitational �eld:

P

Q

https://dl.doubtnut.com/l/_JKs7NKWDs3gC
https://dl.doubtnut.com/l/_rljoEf6wAfpv


A. assuming the earth to be spherical, if

both  and  lie on the earth's surface,

the work done is zero

B. if  is on the earth's surface and  above

it, the work done is minimum when it is

taken along the straight line 

C. the work done depends only on the

position of  and  and is independent

of the path along which the particle is

taken

P Q

P Q

PQ

P Q

https://dl.doubtnut.com/l/_rljoEf6wAfpv


D. there is no work done if the object is

taken from  to  and then brought

back to  along any path

Answer: A::C::D

Watch Video Solution

P Q

P

14. A small mass  is moved slowly from the

surface of the earth to a height  above the

surface. The work done (by an external agent)

in doing this is

m

h

https://dl.doubtnut.com/l/_rljoEf6wAfpv
https://dl.doubtnut.com/l/_mj5Ky47qEUrG


A. , for all values of h

B. , for 

C. , for 

D. , for 

Answer: B::C

Watch Video Solution

mgh

mgh h < < R

1/2, mgR h = R

−1/2mgR h = R

15. Which of the following are correct?

https://dl.doubtnut.com/l/_mj5Ky47qEUrG
https://dl.doubtnut.com/l/_UCM6KvY19mM6


A. If  is the radius of a planet,  is the

acceleration due to gravity, the mean

density of the planet is 

B. Acceleration due to gravity is a universal

constant.

C. The escape velocity of a body from earth

is . The escape velocity from a

planet which has double the mass of

earth and half its radius is 

R g

3g/4πGR

11.2kms− 1

22.4kms− 1

https://dl.doubtnut.com/l/_UCM6KvY19mM6


D. The ratio of gravitational mass and

inertial mass of a body at the surface of

earth is .

Answer: A::C::D

Watch Video Solution

1

16. Which of the following are correct?

A. An astronaut going from the earth to the

Moon will experience weightlessness

https://dl.doubtnut.com/l/_UCM6KvY19mM6
https://dl.doubtnut.com/l/_dCuidm49KA40


once.

B. When a thin uniform spherical shell

gradually shrinks maintaining its shape,

the gravitational potential at its centre

decreases.

C. In the case of a spherical shell, the plot of

 versus  is continuous.

D. In the case of a spherical shell, the plot of

gravitational �eld intensity  versus  is

continuous

V r

I r

https://dl.doubtnut.com/l/_dCuidm49KA40


Answer: A::B::C

Watch Video Solution

17. Which of the following are not correct?

A. The escape velocity for the Moon is

.

B. The escape velocity from the surface of

Moon is . 

6kms− 1

v

https://dl.doubtnut.com/l/_dCuidm49KA40
https://dl.doubtnut.com/l/_edJQ3ES4leHZ


The orbital velocity for a satellite to orbit

very close to the surface of Moon is 

C. When an earth satellite is moved from

one stable orbit to a further stable orbit,

the gravitational potential energy

increases.

D. The orbital velocity of a satellite revolving

in as circular path close to the planet is

independent of the density of the planet

Answer: A::D

v/2

https://dl.doubtnut.com/l/_edJQ3ES4leHZ


Watch Video Solution

18. Which of the following are correct?

A. Out of electrostatic, electromagnetic,

nuclear and gravitational interactions,

the gravitational interaction is the

weakest.

B. If the earth were to 'rotate faster than its

present speed, the weight of an object

https://dl.doubtnut.com/l/_edJQ3ES4leHZ
https://dl.doubtnut.com/l/_pueTifZlInwb


would decrease at the equator but

remain unchanged at the poles.

C. The mass of the earth in terms of 

and  is .

D. If the earth stops rotating in its orbit

around the Sun there will be no variation

in the weight of a body on the surface of

earth.

Answer: A::B::C::D

Watch Video Solution

g, R

G (gR2 /G)

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


19. Two satellites  and  are revolving

around the earth in coplanar concentric orbits

in the opposite sense. At , the position of

satellites are shown in the diagram. The

periods of  and  are  and ,

respectively. The radius of orbit of  is 

. For this situation, mark the

S1 S2

t = 0

S1 S2 4h 24h

S1

1.28 × 104km

https://dl.doubtnut.com/l/_pueTifZlInwb
https://dl.doubtnut.com/l/_j1MrODF4WFS7


correct statement (s). 

A. The angular velocity of  as observed by 

 at  is 

B. The two satellites are closet to each

other for the �rst tme at  and

S2

S1 t = 12h 0.468πrads− 1

t = 12h

https://dl.doubtnut.com/l/_j1MrODF4WFS7


then after every  they are closet to

each other.

C. The orbital velocity of  is 

.

D. The velocity of  relative to  is

continuously changing in magnitude and

direction both.

Answer: A::B::C::D

Watch Video Solution

24h

S1

0.64π × 104km

S1 S2

https://dl.doubtnut.com/l/_j1MrODF4WFS7
https://dl.doubtnut.com/l/_dbD62Yi38QMh


20. Consider two satellites  and  of equal

mass , moving in the same circular orbit

about the earth, but in the opposite sense as

shown in Fig. The orbital radius is . The

satellites undergo a collision which is perfectly

inelastic. For this situation, mark out the

correct statement(s). [Take mass of earth as ]

A B

m

r

M

https://dl.doubtnut.com/l/_dbD62Yi38QMh


A. The total energy of the two satellites plus

earth system just before collision is

B. The total energy of the two satellites plus

earth system just after collision is

C. The total energy of two satellites plus.

earth system just after collision is

−(GMm) /r

−(2GMm) /r

−(GMm) /2r)

https://dl.doubtnut.com/l/_dbD62Yi38QMh


D. The combined mass (two satellites) will

fall towards the earth just after collision.

Answer: A::B::D

Watch Video Solution

21. Assertion: For the plantes orbiting around

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

changes with time, but angular momentum

remains constant. 

https://dl.doubtnut.com/l/_dbD62Yi38QMh
https://dl.doubtnut.com/l/_d1sGtBAf0p7w


Reason: No torque is acting on the rotating

planet. So its angular momentum is constant.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

https://dl.doubtnut.com/l/_d1sGtBAf0p7w


Answer: A

Watch Video Solution

22. Statement I: For a satellite revolving very

near to the earth's surface the time period of

revolution is given by  min. 

Statement II: The period of revolution of a

satellite depends only upon its height above

the earth's surface.

1h24

https://dl.doubtnut.com/l/_d1sGtBAf0p7w
https://dl.doubtnut.com/l/_xdWH3CRIj52m


A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_xdWH3CRIj52m


23. Assertion: Kepler's second law can be

understood by conservation of angular

momentum principle. 

Reason: Kepler's second law is related with

areal velocity which can further be proved to be

used on coservation of angular momentum as

.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

(dA/dt) = (r2ω)/2

https://dl.doubtnut.com/l/_xdWH3CRIj52m
https://dl.doubtnut.com/l/_EGmIQ3SccmL3


B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: A

Watch Video Solution

24. Statement I: The force of gravitation

between a sphere and a rod of mass  is M2

https://dl.doubtnut.com/l/_EGmIQ3SccmL3
https://dl.doubtnut.com/l/_kCSNbBpw0xay


.  

Statement II: Newton's law of gravitation holds

correct for point masses. 

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

= (GM1M2) /r

https://dl.doubtnut.com/l/_kCSNbBpw0xay


Assertion- Reasoning

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: D

Watch Video Solution

1. Statement 1: The value of escape velocity

from the surface of earth at  and  is 30∘ 60∘

https://dl.doubtnut.com/l/_kCSNbBpw0xay
https://dl.doubtnut.com/l/_L5qbyZbTAtcy


.  

Statement II: The value of escape velocity is

independent of angle of projection. 

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

v1 = 2ve, v2 = 2/3ve

https://dl.doubtnut.com/l/_L5qbyZbTAtcy


Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_L5qbyZbTAtcy


2. Statement I: If the earth suddenly stops

rotating about its axis, then the acceleration

due to gravity will become the same at all the

places. 

Statement II: The value of acceleration due to

gravity is independent of rotation of the earth.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

https://dl.doubtnut.com/l/_wb7awVvXZOKG


B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: C

Watch Video Solution

3. 

Statement I: The magnitude of the

https://dl.doubtnut.com/l/_wb7awVvXZOKG
https://dl.doubtnut.com/l/_KwWsVwVUs6l8


gravitational potential at the surface of solid

sphere is less than that of the centre of sphere.

Statement II: Due to the solid sphere, the

gravitational potential is the same within the

sphere.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

https://dl.doubtnut.com/l/_KwWsVwVUs6l8


C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: C

Watch Video Solution

4. Statement I: The smaller the orbit of a planet

around the Sun, the shorter is the time it takes

to complete. 

Statement II: According to Kepler's third law of

planetary motion, square of time period is

https://dl.doubtnut.com/l/_KwWsVwVUs6l8
https://dl.doubtnut.com/l/_UoBm6Dm3dgat


proportional to cube of mean distance from

Sun.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

https://dl.doubtnut.com/l/_UoBm6Dm3dgat


Answer: A

Watch Video Solution

5. Assertion: The value of acceleration due to

gravity does not depends upon mass of the

body on which force is applied. 

Reason: Acceleration due to gravity is a

constant quantity.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

https://dl.doubtnut.com/l/_UoBm6Dm3dgat
https://dl.doubtnut.com/l/_xZEzHlya0HFe


Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xZEzHlya0HFe


6. Statement I: In free space a uniform spherical

planet of mass  has a smooth narrow tunnel

along its diameter. This planet and another

superdense small particle of mass  start

approaching towards each other from rest

under action of their gravitational forces. When

the particle passes through the centre of the

planet, sum of kinetic energies of both the

bodies is maximum. 

M

M

https://dl.doubtnut.com/l/_Jr6nNfUbangY


  

Statement II: When the resultant of all forces

acting on a particle or a particle like object

(initially at rest) is constant in direction, the

kinetic energy of the particle keeps on

increasing.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

https://dl.doubtnut.com/l/_Jr6nNfUbangY


B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: A

Watch Video Solution

7. Statement I: The earth does not retain

hydrogen molecules and helium atoms in its

https://dl.doubtnut.com/l/_Jr6nNfUbangY
https://dl.doubtnut.com/l/_UFZZnohgxBTG


atmosphere, but does retain much heavier

molecules, such as oxygen and nitrogen. 

Statement II: Lighter molecules in the

atmosphere have translational speed that is

greater or closer to escape speed of earth.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

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


C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: A

Watch Video Solution

8. Statement I: It takes more fuel for a

spacecraft to travel from the earth to the Moon

than for the return trip. 

Statement II: The point of zero gravitational

�eld intensity due to the earth and the Moon is

https://dl.doubtnut.com/l/_UFZZnohgxBTG
https://dl.doubtnut.com/l/_8I8wLG0DN7RE


lying nearer to the Moon, i.e., in the diagram

shown, for  is towards the earth's

centre and for  is towards the

Moon's centre and at  is zero.  

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

r < r0, Eg

r > r0, Eg

r = r0, Eg

https://dl.doubtnut.com/l/_8I8wLG0DN7RE


B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: A

Watch Video Solution

9. Statement I: Consider a satellite moving in an

elliptical orbit around the earth. As the satellite

https://dl.doubtnut.com/l/_8I8wLG0DN7RE
https://dl.doubtnut.com/l/_7zDIVy1VyL9w


moves, the work done by the gravitational force

of the earth on the satellite for any small part

of the orbit is zero. 

Statement II:  of the satellite in the above

described case is not constant as it moves

around the earth.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

KE

https://dl.doubtnut.com/l/_7zDIVy1VyL9w


for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: D

Watch Video Solution

10. Statement I: If a particle projected

horizontally just above, the surface of the earth

with a speed greater than escape speed, then it

will escape from gravitational in�uence of the

https://dl.doubtnut.com/l/_7zDIVy1VyL9w
https://dl.doubtnut.com/l/_M1T7Ar7zca7c


earth. Assume that particle has a clear path. 

Statement II: Escape velocity is independent of

its direction.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

https://dl.doubtnut.com/l/_M1T7Ar7zca7c


Answer: A

Watch Video Solution

11. Statement I: If time period of a satellite

revolving in circular orbit in equatorial plane is

, then it must be a, geostationary satellite. 

Statement II: Time period of a geostationary

satellite is .

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

24h

24h

https://dl.doubtnut.com/l/_M1T7Ar7zca7c
https://dl.doubtnut.com/l/_SZPn668NXJkE


Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_SZPn668NXJkE


12. Statement I: Two satellites are following one

another in the same circular orbit. If one

satellite tries to catch another (leading one)

satellite, then it can be done by increasing its

speed without changing the orbit. 

Statement II: The energy of earth-satellite

system in circular orbit is given by

, where  is the radius of

the circular orbit.

A. Statement I is True, Statement II is True:

Statement II is a correct explanation for

E = ( − Gms) /(2a) r

https://dl.doubtnut.com/l/_WcZqKl7ZM1HI


Statement I.

B. Statement I is True, Statement II is True:

Statement II is Not a correct explanation

for Statement I.

C. Statement I is True, Statement II is False.

D. Statement I is False, Statement II is True.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_WcZqKl7ZM1HI


13. The minimum and maximum distances of a

satellite from the center of the earth are 

and  respectively, where  is the radius of

earth and  is the mass of the earth . Find  

(a) its minimum and maximum speeds, 

(b) radius of curvature at the point of minimum

distance.

A. 

B. 

C. 

D. 

2R

4R R

M

√ , √
GM

9R

2GM

R

√ , √
GM

5R

3GM

2R

√ , √
GM

6R

2GM

3R

√ , √
GM

3R

5GM

2R

https://dl.doubtnut.com/l/_qgOB7gHxm8Tg


Linked Comprehension

Answer: C

Watch Video Solution

1. The minimum and maximum distances of a

satellite from the center of the earth are 

and  respectively, where  is the radius of

earth and  is the mass of the earth . Find  

(a) its minimum and maximum speeds, 

2R

4R R

M

https://dl.doubtnut.com/l/_qgOB7gHxm8Tg
https://dl.doubtnut.com/l/_uMMDRN7M5k7T


(b) radius of curvature at the point of minimum

distance.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√
8R
3

√
5R
3

√
4R
3

√
7R
3

https://dl.doubtnut.com/l/_uMMDRN7M5k7T


2. The orbit of Pluto is much more eccentric

than the orbits of the other planets. That is,

instead of being nearly circular, the orbit is

noticeably elliptical. The point in the orbit

nearest to the Sun is called the perihelion and

the point farthest from the Sun is called the

aphelion. 

  

At perihelion, the gravitational potential

energy of Pluto in its orbit has

https://dl.doubtnut.com/l/_6S9JqH2VV3RE


A. its maximum value

B. its minimum value

C. the same value at every other point in the

orbit

D. the value which depends on the sense of

rotation

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6S9JqH2VV3RE


3. The orbit of Pluto is much more eccentric

than the orbits of the other planets. That is,

instead of being nearly circular, the orbit is

noticeably elliptical. The point in the orbit

nearest to the Sun is called the perihelion and

the point farthest from the Sun is called the

aphelion. 

  

At perihelion, the mechanical energy of Pluto's

orbit has

https://dl.doubtnut.com/l/_KmD0OtekxVow


A. its maximum value

B. its minimum value

C. the same value at every other point in the

orbit

D. the value which depends on the sense of

rotation

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_KmD0OtekxVow


4. The orbit of Pluto is much more eccentric

than the orbits of the other planets. That is,

instead of being nearly circular, the orbit is

noticeably elliptical. The point in the orbit

nearest to the Sun is called the perihelion and

the point farthest from the Sun is called the

aphelion. 

  

As Pluto moves from the perihelion to the

https://dl.doubtnut.com/l/_NLppdO4jStJP


aphelion, the work done by gravitational pull of

Sun on Pluto is

A. is zero

B. is positive

C. is negative

D. depends on sence of rotation

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NLppdO4jStJP


5. A solid sphere of mass  and radius  is

placed inside a hollow thin spherical shell of

mass  and radius  as shown in the �gure. A

particle of mass  is placed on the line

joining the two centres at a distance  from

the point of contact of the sphere and the

shell. Find the magnitude of the resultant

gravitational force on this particle due to the

sphere and the shell if

m r

M R

m'

x

https://dl.doubtnut.com/l/_YYXeQnT2907F


  

A. 

B. 

C. 

2r < x < 2R

Gmm' (2r − x)

2r3

Gmm' (x − r)

2r3

Gmm' (x − r)

r3

https://dl.doubtnut.com/l/_YYXeQnT2907F


D. 

Answer: C

Watch Video Solution

Gmm' (2x − r)

r3

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

placed inside a hollow thin spherical shell of

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

particle of mass m is placed on the line joining

the two centers as a distance x from the point

of contact of the sphere and the shell. Find the

magnitude of the resultant gravitational force

https://dl.doubtnut.com/l/_YYXeQnT2907F
https://dl.doubtnut.com/l/_RflVTcw1xbT2


on this particle due to the sphere and the shell

if 

. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

Gmm'

4(x − x)2

Gmm'

(x − r)2

Gmm'

(x − r)
3

2Gmm'

(x − r)
2

https://dl.doubtnut.com/l/_RflVTcw1xbT2


Watch Video Solution

7. A solid sphere of mass  and radius  is

placed inside a hollow thin spherical shell of

mass  and radius  as shown in the �gure. A

particle of mass  is placed on the line

joining the two centres at a distance  from

the point of contact of the sphere and the

shell. Find the magnitude of the resultant

gravitational force on this particle due to the

sphere and the shell if

m r

M R

m'

x

https://dl.doubtnut.com/l/_RflVTcw1xbT2
https://dl.doubtnut.com/l/_5GMhi6lcN00a


  

A. 

B. 

C. 

2r < x < 2R

+
2GMm'

(x − r)
2

Gmm'

(x + r)
2

+
Gmm'

2x(x − R)
2

2Gmm'

(x − r)
2

+
Gmm'

(x + R)
2

Gmm'

(x + r)
2

https://dl.doubtnut.com/l/_5GMhi6lcN00a


D. 

Answer: D

Watch Video Solution

+
GMm'

(x − R)2

Gmm'

(x − r)2

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

. a. �nd

the magnitude of the gravitational force acting

on a particle of mass 2 kg placed at the origin

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

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

→
E = (5Nkg− 1)

→
i + (12Nkg− 1)

→
j .

https://dl.doubtnut.com/l/_5GMhi6lcN00a
https://dl.doubtnut.com/l/_khY08ZjLiLCK


be zero. c. Find the change in gravitational

potential energy if a particle of mass 2 kg is

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

Find the change in potential energy if the

particle is taken from (12m,0) to (0,5m)`.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

26N

30N

20N

35N

https://dl.doubtnut.com/l/_khY08ZjLiLCK


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

. a. �nd

the magnitude of the gravitational force acting

on a particle of mass 2 kg placed at the origin

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

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

be zero. c. Find the change in gravitational

potential energy if a particle of mass 2 kg is

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

Find the change in potential energy if the

particle is taken from (12m,0) to (0,5m)`.

→
E = (5Nkg− 1)

→
i + (12Nkg− 1)

→
j .

https://dl.doubtnut.com/l/_khY08ZjLiLCK
https://dl.doubtnut.com/l/_YOMmeDF9wTKX


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−30Jkg− 1, − 30Jkg− 1

−40Jkg− 1, − 30Jkg− 1

−60Kkg− 1, − 60Jkg− 1

−40Jkg− 1, − 50Jkg− 1

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

. a. �nd

the magnitude of the gravitational force acting

→
E = (5Nkg− 1)

→
i + (12Nkg− 1)

→
j .

https://dl.doubtnut.com/l/_YOMmeDF9wTKX
https://dl.doubtnut.com/l/_imEM0cjqPq5a


on a particle of mass 2 kg placed at the origin

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

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

be zero. c. Find the change in gravitational

potential energy if a particle of mass 2 kg is

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

Find the change in potential energy if the

particle is taken from (12m,0) to (0,5m)`.

A. 

B. 

C. 

D. 

−225J

−240J

−245J

−250J

https://dl.doubtnut.com/l/_imEM0cjqPq5a


Answer: B

Watch Video Solution

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

. a. �nd

the magnitude of the gravitational force acting

on a particle of mass 2 kg placed at the origin

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

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

be zero. c. Find the change in gravitational

potential energy if a particle of mass 2 kg is

→
E = (5Nkg− 1)

→
i + (12Nkg− 1)

→
j .

https://dl.doubtnut.com/l/_imEM0cjqPq5a
https://dl.doubtnut.com/l/_MaprPc3JnHfl


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

Find the change in potential energy if the

particle is taken from (12m,0) to (0,5m)`.

A. 

B. 

C. zero

D. 

Answer: C

Watch Video Solution

−10J

−50J

−60J

https://dl.doubtnut.com/l/_MaprPc3JnHfl
https://dl.doubtnut.com/l/_Iz2tVdvVhi68


12. A uniform metal sphere of radius  and

mass  is surrounded by a thin uniform

spherical shell of same mass and radius .

The centre of the shell  falls on the surface of

the inner sphere. Find the gravitational �elds at

points  and . 

A. 

R

m

4R

C

A B

GM

16a2

https://dl.doubtnut.com/l/_Iz2tVdvVhi68


B. 

C. 

D. 

Answer: A

Watch Video Solution

GM

8a2

(GM)(2a2)

GM

34a2

13. A uniform metal sphere of radius  and

mass  is surrounded by a thin uniform

spherical shell of same mass and radius .

The centre of the shell  falls on the surface of

R

m

4R

C

https://dl.doubtnut.com/l/_Iz2tVdvVhi68
https://dl.doubtnut.com/l/_0MXARa2Se5OM


the inner sphere. Find the gravitational �elds at

points  and . 

A. 

B. 

C. 

D. 

A B

21GM

900a2

61GM

450a2

61GM

900a2

61GM

1800a2

https://dl.doubtnut.com/l/_0MXARa2Se5OM


Answer: C

Watch Video Solution

14. In the graph shown, the  of earth-

satellite system is shown by a solid line as a

function of distance  (the separation between

earth's centre and satellite). The total energy of

the two objects which may or may not be

bounded to the earth are shown in the �gure

by dotted lines. 

PE

r

https://dl.doubtnut.com/l/_0MXARa2Se5OM
https://dl.doubtnut.com/l/_XyARFBZeGsKp


  

Based on the above information, answer the

following questions. 

Mark the correct statement(s).

A. The object having the total energy  is

bounded one.

B. The object having the total energy  is

bounded one.

E1

E2

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


C. Both the objects are bounded

D. Both the objects are unbounded

Answer: A

Watch Video Solution

15. In the graph shown, the  of earth-

satellite system is shown by a solid line as a

function of distance  (the separation between

earth's centre and satellite). The total energy of

the two objects which may or may not be

PE

r

https://dl.doubtnut.com/l/_XyARFBZeGsKp
https://dl.doubtnut.com/l/_ml76SJl2VD3j


bounded to the earth are shown in the �gure

by dotted lines. 

  

Based on the above information, answer the

following questions. 

If object having total energy  is having the

same  curve as shown in the �gure, then

E1

PE

https://dl.doubtnut.com/l/_ml76SJl2VD3j


A.  is the maximum distance of the object

from the earth’s centre

B. this object and the earth system is

bounded one

C. the  of the object is zero when 

D. all the above

Answer: D

Watch Video Solution

r0

KE r = r0

https://dl.doubtnut.com/l/_ml76SJl2VD3j


16. In the graph shown, the  of earth-

satellite system is shown by a solid line as a

function of distance  (the separation between

earth's centre and satellite). The total energy of

the two objects which may or may not be

bounded to the earth are shown in the �gure

by dotted lines. 

  

Based on the above information, answer the

PE

r

https://dl.doubtnut.com/l/_kwbkGDP6OhqI


following questions. If both the objects have

the same  curve as shown in the �gure,

then

A. for objects having total energy , all

values of  are possible

B. for the object having total energy 

values of  are only possible

C. for the object having total energy , all

values of  are possible

D. none of the above

PE

E2

r

E2

r < r0

E1

r

https://dl.doubtnut.com/l/_kwbkGDP6OhqI


Answer: A

Watch Video Solution

17. An unmanned satellite  and a spacecraft 

are orbiting around the earth in the same

circular orbit as shown. 

A B

https://dl.doubtnut.com/l/_kwbkGDP6OhqI
https://dl.doubtnut.com/l/_WtBzhY797RJx


 The

spacecraft is ahead of the satellite by some

time. Let us consider that some technical

problem has arisen in the satellite and the

astronaut from  has made it correct. For this

to be done docking of two (  and ) is

required (in layman terms connecting  and 

B

A B

A B

https://dl.doubtnut.com/l/_WtBzhY797RJx


). To achieve this, the rockets of  have been

�red in forward direction and docking takes

place as shown in the �gure below: 

  

Take mass of the earth   

Radius of the earth   

Orbital radius   

Mass of satellite   

Mass of spacecraft   

Assume that initially spacecraft  leads

satellite  by , i.e.,  arrives at any particle

A

= 5.98 × 1024kg

= 6400km

= 9600km

A = 320kg

= 3200kg

B

A 100s A

https://dl.doubtnut.com/l/_WtBzhY797RJx


position after  of  arrival. Based on the

above information answer the following

questions. 

To dock  and  in the above-described

situation, one can use the rocket system of

either one, i.e., either of  or of . To

accomplish docking in the minimum possible

time which is the best way?

A. To use rocket system of .

B. To use rocket system of .

C. Either (a) or (b).

D. Information insu�cient

100s B’s

A B

A B

A

B

https://dl.doubtnut.com/l/_WtBzhY797RJx


Answer: C

Watch Video Solution

18. An unmanned satellite  and a spacecraft 

are orbiting around the earth in the same

circular orbit as shown. 

A B

https://dl.doubtnut.com/l/_WtBzhY797RJx
https://dl.doubtnut.com/l/_1NEYnA2LPnrh


 The

spacecraft is ahead of the satellite by some

time. Let us consider that some technical

problem has arisen in the satellite and the

astronaut from  has made it correct. For this

to be done docking of two (  and ) is

required (in layman terms connecting  and 

B

A B

A B

https://dl.doubtnut.com/l/_1NEYnA2LPnrh


). To achieve this, the rockets of  have been

�red in forward direction and docking takes

place as shown in the �gure below: 

  

Take mass of the earth   

Radius of the earth   

Orbital radius   

Mass of satellite   

Mass of spacecraft   

Assume that initially spacecraft  leads

satellite  by , i.e.,  arrives at any particle

A

= 5.98 × 1024kg

= 6400km

= 9600km

A = 320kg

= 3200kg

B

A 100s A

https://dl.doubtnut.com/l/_1NEYnA2LPnrh


position after  of  arrival. Based on the

above information answer the following

questions

The initial total energy and time period of

satellite are, respectively,

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

100s B’s

−6.65 × 1010J, 9358s

−6.65 × 109J, 9358s

−6.65 × 1010J, 9140s

−6.65 × 109J, 9140s

https://dl.doubtnut.com/l/_1NEYnA2LPnrh


19. An unmanned satellite  and a spacecraft 

are orbiting around the earth in the same

circular orbit as shown. 

 The

A B

https://dl.doubtnut.com/l/_1NEYnA2LPnrh
https://dl.doubtnut.com/l/_2td7NSq7heVY


spacecraft is ahead of the satellite by some

time. Let us consider that some technical

problem has arisen in the satellite and the

astronaut from  has made it correct. For this

to be done docking of two (  and ) is

required (in layman terms connecting  and 

). To achieve this, the rockets of  have been

�red in forward direction and docking takes

place as shown in the �gure below: 

  

Take mass of the earth   

B

A B

A B

A

= 5.98 × 1024kg

https://dl.doubtnut.com/l/_2td7NSq7heVY


Radius of the earth   

Orbital radius   

Mass of satellite   

Mass of spacecraft   

Assume that initially spacecraft  leads

satellite  by , i.e.,  arrives at any particle

position after  of  arrival. Based on the

above information answer the following

questions

The initial total energy and time period of

satellite are, respectively,

= 6400km

= 9600km

A = 320kg

= 3200kg

B

A 100s A

100s B’s

https://dl.doubtnut.com/l/_2td7NSq7heVY


A. Its orbit becomes elliptical with semi-

major axis .

B. its total energy becomes 

C. Its new time period becomes .

D. All of the above.

Answer: D

Watch Video Solution

9505.3km

−6.714 × 109J

9219.67s

20. An unmanned satellite  and a spacecraft

 are orbiting around the earth in the same

A

B

https://dl.doubtnut.com/l/_2td7NSq7heVY
https://dl.doubtnut.com/l/_6wsGWwSqFYFd


circular orbit as shown. 

 The

spacecraft is ahead of the satellite by some

time. Let us consider that some technical

problem has arisen in the satellite and the

astronaut from  has made it correct. For this

to be done docking of two (  and ) is

B

A B

https://dl.doubtnut.com/l/_6wsGWwSqFYFd


required (in layman terms connecting  and 

). To achieve this, the rockets of  have been

�red in forward direction and docking takes

place as shown in the �gure below: 

  

Take mass of the earth   

Radius of the earth   

Orbital radius   

Mass of satellite   

Mass of spacecraft   

Assume that initially spacecraft  leads

A B

A

= 5.98 × 1024kg

= 6400km

= 9600km

A = 320kg

= 3200kg

B

https://dl.doubtnut.com/l/_6wsGWwSqFYFd


satellite  by , i.e.,  arrives at any particle

position after  of  arrival. Based on the

above information answer the following

questions

The initial total energy and time period of

satellite are, respectively,

A. 

B. 

C. Lags by 

D. Lags by 

Answer: A

A 100s A

100s B’s

38s

138s

38s

138s

https://dl.doubtnut.com/l/_6wsGWwSqFYFd


Watch Video Solution

21. An unmanned satellite  and a spacecraft 

are orbiting around the earth in the same

circular orbit as shown. 

 The

A B

https://dl.doubtnut.com/l/_6wsGWwSqFYFd
https://dl.doubtnut.com/l/_VxBHaCZMgAFm


spacecraft is ahead of the satellite by some

time. Let us consider that some technical

problem has arisen in the satellite and the

astronaut from  has made it correct. For this

to be done docking of two (  and ) is

required (in layman terms connecting  and 

). To achieve this, the rockets of  have been

�red in forward direction and docking takes

place as shown in the �gure below: 

  

Take mass of the earth   

B

A B

A B

A

= 5.98 × 1024kg

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


Radius of the earth   

Orbital radius   

Mass of satellite   

Mass of spacecraft   

Assume that initially spacecraft  leads

satellite  by , i.e.,  arrives at any particle

position after  of  arrival. Based on the

above information answer the following

questions. After once returning to the original

point, i.e., the place from where the rockets

have been �red, in which direction and with

what extent the rockets have to be �red from

= 6400km

= 9600km

A = 320kg

= 3200kg

B

A 100s A

100s B’s

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


the satellite to again come back in the original

orbit?

A. Forward direction with the same extent.

B. Backward direction with the same extent.

C. Forward direction with the higher extent.

D. Backward direction with the higher

extent.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_VxBHaCZMgAFm
https://dl.doubtnut.com/l/_yYHsXVRGkJSV


22. The satellites when launched from the earth

are not given the orbital velocity initially, a

multistage rocket propeller carries the

spacecraft up to its orbit and during each

stage rocket has been �red to increase the

velocity to acquire the desired velocity for a

particular orbit. The last stage of the rocket

brings the satellite in circular/elliptical

(desired) orbit. 

Consider a satellite of mass  in a low

circular orbit. In this orbit, we cannot neglect

the e�ect of air drag. This air opposes the

motion of satellite and hence the total

150kg

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


mechanical energy of earth-satellite system

decreases. That means the total energy

becomes more negative and hence the orbital

radius decreases which causes the increase in

 When the satellite comes in the low

enough orbit, excessive thermal energy

generation due to air friction may cause the

satellite to burn up. Based on the above

information, answer the following questions. 

It has been mentioned in the passage that as 

decreases,  decreases but  increases. The

increase in  is [  total mechanical energy,

 orbital radius,  kinetic energy ]

KE

r

E K

K E =

r = K =

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


A. due to increase in gravitational 

B. due to decrease in gravitational 

C. due to work done by air friction force

D. both (b) and (c)

Answer: B

Watch Video Solution

PE

PE

23. The satellites when launched from the earth

are not given the orbital velocity initially, a

multistage rocket propeller carries the

https://dl.doubtnut.com/l/_yYHsXVRGkJSV
https://dl.doubtnut.com/l/_ECxGxrKUT1UL


spacecraft up to its orbit and during each

stage rocket has been �red to increase the

velocity to acquire the desired velocity for a

particular orbit. The last stage of the rocket

brings the satellite in circular/elliptical

(desired) orbit. 

Consider a satellite of mass  in a low

circular orbit. In this orbit, we cannot neglect

the e�ect of air drag. This air opposes the

motion of satellite and hence the total

mechanical energy of earth-satellite system

decreases. That means the total energy

becomes more negative and hence the orbital

150kg

https://dl.doubtnut.com/l/_ECxGxrKUT1UL


radius decreases which causes the increase in

 When the satellite comes in the low

enough orbit, excessive thermal energy

generation due to air friction may cause the

satellite to burn up. Based on the above

information, answer the following questions. 

If due to air drag, the orbital radius of the

earth decreases from  to

, then the expression

for increase in the orbital velocity  is

A. 

B. 

KE

R

R − △ R, △ R < < R

△ v

√
△ r

2
GM

R3

− √
△ R

2

GM

2

https://dl.doubtnut.com/l/_ECxGxrKUT1UL


Integer

C. 

D. 

Answer: A

Watch Video Solution

△ R√
GM

R3

− △ R√
GM

R3

1. A particle of mass m is subjected to an

attractive central force of magnitude , k

being a constant. If at the instant when the

k/r2

https://dl.doubtnut.com/l/_ECxGxrKUT1UL
https://dl.doubtnut.com/l/_EvGdtwcdHM3B


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. Then a/b is

Watch Video Solution

(k/2ma)

2. The earth  revolves round

the Sun with an angular velocity

 in a circular orbit of radius 

. Find the force exerted by the Sun

on the earth (in .

W t h Vid S l ti

(mass = 1024kg)

2 × 10− 7rads− 1

1.5 × 108km

× 1021N)

https://dl.doubtnut.com/l/_EvGdtwcdHM3B
https://dl.doubtnut.com/l/_MFk6gLoRabBS


Watch Video Solution

3. The density of newly discovered planet is

twice that of the earth. The acceleration due to

gravity at the surface of the planet is equal to

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

the earth is R, the radius of the planet would

be

Watch Video Solution

https://dl.doubtnut.com/l/_MFk6gLoRabBS
https://dl.doubtnut.com/l/_7RFvMMf5zGW2


4. Imagine a new planet having the same

density as that of the earth but it is 3 times

bigger than the earth in size. If the acceleration

due to gravity on the surface of the earth is g

and that on the surface of the new planet is g',

then

Watch Video Solution

5. The numerical value of the angular velocity of

rotation of the earth should be…….. Rad/s in

https://dl.doubtnut.com/l/_zITxxc9mOnS8
https://dl.doubtnut.com/l/_BgQTGNTYiK3F


Fill In The Blanks

order to make the e�ective acceleration due to

gravity equal to zero.

Watch Video Solution

1. According to Kepler's second law, the radius

vector to a planet from the Sun sweeps out

equal areas in equal intervals of time. This law

is a consequence of the conservation of

______________.

https://dl.doubtnut.com/l/_BgQTGNTYiK3F
https://dl.doubtnut.com/l/_W0HFBZjuHwHw


Watch Video Solution

2. A gestationary satellite is orbiting the earth

at a height 6 R above the surface of earth,

where R is the radius of the earth. The time

period of another statellight at a height of 2.5

R from the surface of earth in hours is

Watch Video Solution

3. The masses and radii of the Earth and the

Moon are  respectively.M1, R1 and M2, R2

https://dl.doubtnut.com/l/_W0HFBZjuHwHw
https://dl.doubtnut.com/l/_NYQ4IGEBAqS2
https://dl.doubtnut.com/l/_hhfE05wHfy7D


Their centres are at a distance d apart. The

minimum speed with which a particle of mass

m should be projected from a point midway

between the two centres so as to escape to

in�nity is ........

Watch Video Solution

4. A particle is projected vertically upwards

from the surface of earth (radius R) with a

kinetic energy equal to half of the minimum

value needed for it to escape. The height to

which it rises above the surface of earth is

https://dl.doubtnut.com/l/_hhfE05wHfy7D
https://dl.doubtnut.com/l/_evaofQIisJRv


True/False

Watch Video Solution

5. The ratio of earth's orbital angular

momentum (about the sun ) to its mass is

. The area enclosed by earth's

orbit approximately is (in )

Watch Video Solution

4.4 × 1015m2 /s

m2

https://dl.doubtnut.com/l/_evaofQIisJRv
https://dl.doubtnut.com/l/_8FEaM6iCHTPz


SCQ_TYPE

1. Is it possible to put an arti�cial satellite in an

orbit in such a way that it always remain visible

directly over New Delhi ?

Watch Video Solution

1. 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

https://dl.doubtnut.com/l/_TuDwuKwElcQq
https://dl.doubtnut.com/l/_67UTV7HJFkeN


A. decrease

B. remain unchnaged

C. increase

D. be zero

Answer: C

Watch Video Solution

2. If g be the acceleration due to gravity of the

earth's surface, the gain is the potential energy

of an object of mass m raised from the surface

https://dl.doubtnut.com/l/_67UTV7HJFkeN
https://dl.doubtnut.com/l/_9ziAKq7hXfmJ


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

the earth is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

mgR
1

2

2mg

mgR

mgR
1

4

https://dl.doubtnut.com/l/_9ziAKq7hXfmJ


3. A small planet is revolving around a very

massive star in a circular orbit of Radius R with

a period of revolution T. If the gravitational

force between the planet and the star were

proportional to , then T would be

proportional to

A.  is proportioinal to 

B.  is proportional to 

C.  is proportional to 

D.  is proportional to 

R− 5 / 2

T 2 R2

T 2 R
7
2

T 2 R
3
2

T 2 R3.75

https://dl.doubtnut.com/l/_agoCpunpuFg0


Answer: B

Watch Video Solution

4. If the distance between the earth and the

sun were reduced to half its present value, then

the number of days in one year would have

been

A. 

B. 

C. 

64.5

129

182.5

https://dl.doubtnut.com/l/_agoCpunpuFg0
https://dl.doubtnut.com/l/_zwIa16S1s1Gx


D. 

Answer: B

Watch Video Solution

730

5. A satellite S is moving in an elliptical orbit

around the earth. The mass of the satellite is

very small as comapred to the mass of the

earth. Then,

A. The acceleration of  is always directed

towards the centre of the earth.

S

https://dl.doubtnut.com/l/_zwIa16S1s1Gx
https://dl.doubtnut.com/l/_J4GsAHRh51ZV


B. The angular momentum of  about the

centre of the earth changes in direction,

but its magnitude remains constant.

C. The total mechanical energy of  varies

periodically with time.

D. The linear momentum of  remains

constant in magnitude.

Answer: A

Watch Video Solution

S

S

S

https://dl.doubtnut.com/l/_J4GsAHRh51ZV
https://dl.doubtnut.com/l/_j9Sbrf63Ux5v


6. A simple pendulum has a time period 

when on the earth's surface and  when taken

to a height R above the earth's surface, where R

is the radius of the earth. The value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

T1

T2

T2

T1

1

√2

4

2

https://dl.doubtnut.com/l/_j9Sbrf63Ux5v


7. The geostationalry orbit oif the earth is at a

distance of about 36000 km from the earth's

surface. Find the weight of a 120 kg equipment

placed in a geostationary satellite. The radius

of the earth is 6400 km.

A. 

B. 

C. 

D. 

h
1

2

1h

2h

4h

https://dl.doubtnut.com/l/_j9Sbrf63Ux5v
https://dl.doubtnut.com/l/_eESIitjOd9ZY


Answer: C

Watch Video Solution

8. 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. If , then 

B. If , then 

mA mB

rA rB

TA TB

mA mB

TA > TB RA > RB

TA > TB MA > MB

https://dl.doubtnut.com/l/_eESIitjOd9ZY
https://dl.doubtnut.com/l/_zK98jGo7uP5s


C. 

D. 

Answer: D

Watch Video Solution

( )
2

= ( )
3

TA

TB

RA

RB

TA = TB

9. A spherically symmetric gravitational system

of particles has a mass density

 where  is a

constant. A test mass can undergo circular

motion under the in�uence of the gravitational

ρ = {
ρ0 f or r < R

0 f or r > R
ρ0

https://dl.doubtnut.com/l/_zK98jGo7uP5s
https://dl.doubtnut.com/l/_2wJxk9Na6CGO


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

distahce  form the centre of

the system is represented by

A. 

B. 

C. 

r(0 < r < OO)

https://dl.doubtnut.com/l/_2wJxk9Na6CGO


D. 

Answer: C

Watch Video Solution

10. A thin uniform disc (see �gure) of mass M

has outer radius 4R and inner radius 3R. The

work required to take a unit mass for point P

https://dl.doubtnut.com/l/_2wJxk9Na6CGO
https://dl.doubtnut.com/l/_JL6TwB0QWaJm


on its axis to in�nity is 

A. (a)

B. (b)

C. (c)

D. (d)

Answer: A

(4√2 − 5)
2GM

7R

− (4√2 − 5)
2GM

7R

GM

4R

(√2 − 1)
2GM

5R

https://dl.doubtnut.com/l/_JL6TwB0QWaJm


Watch Video Solution

11. A satellite is moving with a constant speed 

in circular orbit around the earth. An object of

mass 'm' is ejected from the satellite such that

it just escapes from the gravitational pull of

the earth. At the time of ejection, the kinetic

energy of the object is :

A. 

B. 

C. 

v

mV 21

2

mV 2

mV 23

2

https://dl.doubtnut.com/l/_JL6TwB0QWaJm
https://dl.doubtnut.com/l/_rpMsO9mMvRHK


D. 

Answer: B

Watch Video Solution

2mV 2

12. Two bodies, each of mass M, are kept �xed

with a separation 2L. A particle of mass m is

projected from the midpoint of the line joining

their cehntres, perpendicualr to the line. The

gravitational constant is G. The correct

statement (s) is (are)

https://dl.doubtnut.com/l/_rpMsO9mMvRHK
https://dl.doubtnut.com/l/_L3xM0IPS0qSG


A. The minimum initial velocity of the mass

 to escape the gravitational �eld of the

two bodies is 

B. The minimum initial velocity of the mass

 to escape the gravitational �eld of the

two bodies is 

C. The minimum initial velocity of the mass

 to escape the gravitational �eld of the

two bodies is 

m

4√
GM

L

m

2√
GM

L

m

√
2GM

L

https://dl.doubtnut.com/l/_L3xM0IPS0qSG


MCQ_TYPE

D. The energy of the mass  remains

constant.

Answer: B

Watch Video Solution

m

1. A solid sphere of uniform density and radius

4 units is located with its centre at the origin O

of coordinates. Two sphere of equal radii 1 unit,

https://dl.doubtnut.com/l/_L3xM0IPS0qSG
https://dl.doubtnut.com/l/_6YbTaFf6yAj9


with their centres at A(-2,0 ,0) and B(2,0,0)

respectively, are taken out of the solid leaving

behind spherical cavities as shown if �g Then: 

A. the gravitational force due to this object

at the origin is zero

B. the gravitational force at point 

is zero

B(2, 0, 0)

https://dl.doubtnut.com/l/_6YbTaFf6yAj9


C. the gravitational potential is the same at

all points of circle 

D. Both (a) and (c)

Answer: A::C::D

Watch Video Solution

y2 + z2q = 36

2. The magnitudes of the gravitational force at

distances  from the centre of a

uniform sphere of radius R and mass M are

r1 and r2

https://dl.doubtnut.com/l/_6YbTaFf6yAj9
https://dl.doubtnut.com/l/_WVOQXHjdUqkL


 respectively. Then (more than one

are correct)

A.  if  and 

B.  if  and 

C.  if  and 

D.  if  and 

Answer: A::B

Watch Video Solution

F1 and F2

=
F1

F2

r1

r2
r1 < R r2 < R

r2
2

r2
r1 > R r2 > R

=
F1

F2

r1

r2
r1 > R r2 > R

=
F1

F2

r2
1

r2
2

r1 < R r2 < R

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


3. A satellite S is moving in an elliptical orbit

around the earth. The mass of the satellite is

very small as comapred to the mass of the

earth. Then,

A. The acceleration of  is always directed

towards the centre of the earth.

B. The angular momentum of  about the

centre of the earth changes in direction,

but its magnitude remains constant.

S

S

https://dl.doubtnut.com/l/_y9kensQ9zUsm


C. The total mechanical energy of  varies

periodically with time.

D. The linear momentum of  remains

constant in magnitude.

Answer: A::C

Watch Video Solution

S

S

4. Two spherical planets  and  have the

same uniform density , masses  and 

and surface areas  and , respectively. A

P Q

ρ MP MQ

A 4A

https://dl.doubtnut.com/l/_y9kensQ9zUsm
https://dl.doubtnut.com/l/_ngmDeLM17iOS


spherical planet  also has uniform density 

and its mass is . The escape

velocities from the planets  and , are 

 and , respectively.

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

R ρ

(MP + MQ)

P , Q R

VP , VQ VR

VQ > VR > VP

VR > VQ > VP

VR /VP = 3

VP /VQ = 1/2

https://dl.doubtnut.com/l/_ngmDeLM17iOS


AR_TYPE

1. 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. If both assertion and reason are true and

the reason is a correct explanation of the

assertion.

https://dl.doubtnut.com/l/_lxWPVu6tIzHQ


INTEGER_TYPE

B. If both assertion and reason are true but

reason is not a correct explanation of

assertion.

C. If assertion is true, but the reason is false.

D. If assertion is false but the reason is true.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lxWPVu6tIzHQ
https://dl.doubtnut.com/l/_qHz4YLD7fr0a


1. Gravitational acceleration on the surface of a

planet is  where g is the gravitational

acceleration on the surface of the earth. The

average mass density of the planet is  times

that of the earth. If the escape speed on the

surface of the earht is taken to be 

the escape speed on the surface of the planet

in  will be

Watch Video Solution

g.
√6

11

2

3

11kms− 1

kms− 1

https://dl.doubtnut.com/l/_qHz4YLD7fr0a

