
PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI

ENGLISH)

NEWTONIAN GRAVITATION AND

PLANETARY MOTION

Example

1. If the distance between the centre of a gold sphere

of radius 5mm and of a lead sphere of radius 11.5 cm

is 15 cm and the force of gravitational attraction

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_dzEJJCzWjj1f


between them is  dyn , �nd the value of

G, the universal gravitational constant. 

Densities of gold and lead are

 respectively.

Watch Video Solution

2.16 × 10− 4

19.3g ⋅ cm− 3 and 11.3g ⋅ cm− 3

2. Three particles of the same mass are kept at the

vertices of an equilateral triangle. The mass of each

particle is m and the length of an arm of the triangle

is l. Due to the the mutual gravitational force of

attraction, the particles revolve along the circumcircle

of the triangle. Find the velocity of each particle.

View Text Solution

https://dl.doubtnut.com/l/_dzEJJCzWjj1f
https://dl.doubtnut.com/l/_CeOqiMAWBeAE


3. A mass M is broken into two parts of masses

 . How are  related so that

force of gravitational attraction between the two

parts is maximum ?

Watch Video Solution

m1 and m2 m1 and m2

4. Assuming the earth's orbit around the sun to be

circular, show that the area swept by its radius vector

in unit time (areal velocity of the earth) is a constant.

View Text Solution

https://dl.doubtnut.com/l/_CeOqiMAWBeAE
https://dl.doubtnut.com/l/_5uJddFyBgmyR
https://dl.doubtnut.com/l/_lt3aeBFsa3KG
https://dl.doubtnut.com/l/_DvvCpJ9BerKp


5. How fast (in ) is area swept out by 

(a) the radius from sun to earth ?

Watch Video Solution

m2 /s

6. How fast (in ) is area swept out by 

(b) the radius from earth to moon ? Given distance of

sun to earth , distance of earth to

moon  and period of revolution of

moon days.

Watch Video Solution

m2 /s

= 1.496 × 1011m

= 3.845 × 108m

=
271
3

https://dl.doubtnut.com/l/_DvvCpJ9BerKp
https://dl.doubtnut.com/l/_YXTtdhI4OGVt


7. The distance of the dwarf planet pluto from the sun

is 40 times the average distance of the earth from the

sun. How much time does pluto take to revolve

around the sun ?

Watch Video Solution

8. Assuming that the earth moves around the sun in a

circular orbit, �nd the orbital speed (in )

and the orbital angular velocity of the earth. The

radius of the earth's orbit .

Watch Video Solution

km ⋅ h− 1

= 1.5 × 108km

https://dl.doubtnut.com/l/_Gy401BFyPEfA
https://dl.doubtnut.com/l/_XB2Secu7GAuT
https://dl.doubtnut.com/l/_Pwyyrv11WMcR


9. If the distance of the earth from the sun suddenly

decreases to half its present value, then how many

days will make a year ?

Watch Video Solution

10. The mean orbital radius of the earth around the

sun is . Calculate the mass of the sun if 

.

Watch Video Solution

1.5 × 108km

G = 6.67 × 10− 11N ⋅ m2 ⋅ kg− 2

https://dl.doubtnut.com/l/_Pwyyrv11WMcR
https://dl.doubtnut.com/l/_tCe4CMOzPWPQ


11. Assuming that the moon moves around the earth

in a circular orbit of radius  km in 27 days

and the earth moves around the sun in a circular

orbit of radius of radius  km in 365 days, �nd

the ratio of the masses of the sun and the earth.

Watch Video Solution

3.8 × 105

1.5 × 108

12. Find the mass of the sun considering the orbit of

the earth to be circular. Given , distance of the earth

from the sun

 CGS unit.

Watch Video Solution

= 1.49 × 1013cm and G = 6.66 × 10− 8

https://dl.doubtnut.com/l/_6MhED2RCOOzN
https://dl.doubtnut.com/l/_uASQzbki56Bs


13. Two small but heavy spheres , each of mass M are

on a horizontal plane separated by a distance r. Find

the gravitational potential at the mid-point of the line

joining the centres of the two spheres.

Watch Video Solution

14. At the vertices of an equilateral triangle of side a,

three particles each of mass m are kept. Find the

gravitational potential and the gravitational �eld at

the centroid of the triangle.

View Text Solution

https://dl.doubtnut.com/l/_uASQzbki56Bs
https://dl.doubtnut.com/l/_HnkFaIMIC7gW
https://dl.doubtnut.com/l/_97SLltry6dzD


15. Find the potential energy of a system of four

particles of equal masses placed at the corners of a

square of side l. Also obtain the potential at the

centre of the square.

View Text Solution

16. Four particles of masses m, 2m, 3m and 4m are

placed at the four corners of a square of side a. Find

the gravitational force on a particle of mass m placed

at the centre of the square.

Watch Video Solution

https://dl.doubtnut.com/l/_97SLltry6dzD
https://dl.doubtnut.com/l/_61uBt0xHDaoW
https://dl.doubtnut.com/l/_AthLzHNC1rch


17. What will be the gain in the potential energy of an

object of mass m raised from the surface of the earth

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

Watch Video Solution

18. What will be the percentage increases or decrease

in the value of acceleration due to gravity on the

surface of the earth , if the radius of the earth

decreases by 1% and the mass of the earth remains

unchanged ?

Watch Video Solution

https://dl.doubtnut.com/l/_AthLzHNC1rch
https://dl.doubtnut.com/l/_MBDB4ZkGGDIW
https://dl.doubtnut.com/l/_1XblyPOBkq9B


19. The mass of the moon is  th of the mass of the

earth and its radius is  th of that of the earth.

Compare the accelerations due to gravity on the

earth's and the moon's surface

Watch Video Solution

1

80
1

4

20. The average density of the earth is 

the gravitational constant is

 and the radius of the

earth is 6400 km. Using the given values, �nd the

magnitude of the acceleration due to gravity on the

surface of the earth.

5500kg ⋅ m− 3

6.7 × 10− 11N ⋅ m2 ⋅ kg− 2

https://dl.doubtnut.com/l/_EliJ37GsyfXr
https://dl.doubtnut.com/l/_4km3sTLKSLg7


Watch Video Solution

21. If the earth considered as a solid sphere of iron of

radius  m and of density ,

what will be the magnitude of the acceleration due to

gravity on the earth's surface ? Gravitational constant

 CGS unit.

Watch Video Solution

6.37 × 106 7.86g ⋅ cm− 3

= 6.58 × 10− 8

22. What will be the value of the acceleration due to

gravity at a point 3 km above the earth's surface ?

https://dl.doubtnut.com/l/_4km3sTLKSLg7
https://dl.doubtnut.com/l/_dJFz63OlBZSl
https://dl.doubtnut.com/l/_tzp9N9SWpkJk


Diameter of the earth =12800 km and

 on the surface of the earth.

Watch Video Solution

g = 980cm ⋅ s− 2

23. An object of mass m is raised up to a small height

h above the earth's surface. If the acceleration due to

gravity on the earth's surface is g, prove that the

weight of the object will decreases by  with

respect to that on the earth's surface . R =radius of

the earth.

Watch Video Solution

2mgh

R

https://dl.doubtnut.com/l/_tzp9N9SWpkJk
https://dl.doubtnut.com/l/_3vnZjCaW9Y1Q


24. At what depth below the surface of the earth will

the acceleration due to gravity decreases by 1% with

respect to that on the earth's surface ? The earth can

be taken as a uniform sphere of radius 6400 km.

Watch Video Solution

25. The acceleration due to gravity at a height h

above the surface of the earth is the same as its value

at a depth d below the earth's surface . Find the

relationship between d and h.

View Text Solution

https://dl.doubtnut.com/l/_uQj9GJru6RZY
https://dl.doubtnut.com/l/_8YjJAVrA1BMQ
https://dl.doubtnut.com/l/_Cfifg5Rwimdy


26. If the present radius of the earth is doubled

keeping the mass unchanged, how will the weight of a

body on the surface of the earth change ?

Watch Video Solution

27. What is the di�erence in the values of acceleration

due to gravity at the polar region and at the equator

due to the diurnal motion of the earth ? Radius of the

earth=6400 km.

Watch Video Solution

https://dl.doubtnut.com/l/_Cfifg5Rwimdy
https://dl.doubtnut.com/l/_X2f1O05C57VS


28. For what value of the angular velocity of the earth,

the acceleration due to gravity in the equatorial

region would have been zero ? The average density of

the earth's material

 CGS unit.

Find the ratio of this calculated value and the present

value of the angular velocity of the earth.

Watch Video Solution

= 5.5g ⋅ cm− 3 and G = 6.67 × 10− 8

29. If the diurnal motion of the earth stops due to

some reason, what would be the percentage change

https://dl.doubtnut.com/l/_IbnRQTb1SyfY
https://dl.doubtnut.com/l/_sgKqESKMmG33


in the weight of a body at the equator ? Radius of the

earth .

Watch Video Solution

= 6400km and g = 9.8m ⋅ s− 2

30. Find the percentage decreases in weight of a

body, when taken 16 km below the surface of the

earth. Take radius of the earth as 6400 km.

Watch Video Solution

31. What is the escape velocity of a meteorite situated

1800 km above the surface of the earth? Given, the

https://dl.doubtnut.com/l/_sgKqESKMmG33
https://dl.doubtnut.com/l/_vIbW3JqOGR3J
https://dl.doubtnut.com/l/_iKFTDmpfIUCj


radius of the earth =6300 km and the acceleration

due to gravity on the earth's surface .

Watch Video Solution

= 9.8m ⋅ s− 2

32. A man can jump up to a height of 1.5 m on the

earth's surface. What should be the radius of a planet

having the same average density as that of the earth

so that the man can come out of the gravitational

�eld of that planet in one jump ? Radius of the earth

is 6400 km.

Watch Video Solution

https://dl.doubtnut.com/l/_iKFTDmpfIUCj
https://dl.doubtnut.com/l/_mZ7S3U3KJqVK


33. An arti�cial satellite revolves around the earth in a

circular orbit and is at a height of 300 km above the

surface of the earth. Find the orbital speed and the

time period of the satellite. The radius of the

earth=6400 km, .

Watch Video Solution

g = 980cm ⋅ s− 2

34. A man is positioned in a circular orbit at a height

of m above the surface of the earth. The

radius of the earth is m and the mass is 

 kg. What would be the orbital speed of

the man ? 

1.6 × 105

6.37 × 106

5.98 × 1024

(G = 6.67 × 10− 11N ⋅ m2 ⋅ kg− 2)

https://dl.doubtnut.com/l/_aUk7gVzU3ekf
https://dl.doubtnut.com/l/_Xz6g6DsPESSn


Watch Video Solution

35. Prove that, if the orbital speed of the moon

increases by 42% , it would stop orbiting around the

earth.

View Text Solution

36. An arti�cial satellite is orbiting around the earth

at a height of 3400 km above the earth's surface in a

circular orbit. Find the orbital speed of the satellite.

The radius of the earth =6400 km and

.g = 980cm ⋅ s− 2

https://dl.doubtnut.com/l/_Xz6g6DsPESSn
https://dl.doubtnut.com/l/_Ji9PpbMCzUhL
https://dl.doubtnut.com/l/_9jsQi9ZpnasM


Watch Video Solution

37. A satellite at a height of 700 km is revolving

around the earth in a circular orbit. Find the velocity

of the satellite with respect to the earth's surface.

(Radius of the earth R=6300 km, .

Watch Video Solution

g = 9.8m ⋅ s− 2)

38. A small satellite revolves around a planet of

average density . The radius of the orbit of

the satellite is slightly more than the radius of the

planet. Find the time period of rotation of the

satellite.  CGS unit.

10g ⋅ cm− 3

G = 6.68 × 10− 8

https://dl.doubtnut.com/l/_9jsQi9ZpnasM
https://dl.doubtnut.com/l/_XthP041MhPon
https://dl.doubtnut.com/l/_JqhMX9zBMMmx


Watch Video Solution

39. Find the velocity with which a body can be

projected vertically upwards so that it can reach a

height equal to the radius of the earth. The radius of

the earth =6400 km, .

View Text Solution

g = 980cm ⋅ s− 2

40. Two bodies of masses M and m were initially at

in�nite distance from each other and they started

approaching each other due to their mutural force of

gravitation. Prove that their velocity of approach

https://dl.doubtnut.com/l/_JqhMX9zBMMmx
https://dl.doubtnut.com/l/_I0ttwbVCBgst
https://dl.doubtnut.com/l/_tfFF6KyrURo0


becomes  when they are at a

distance of r from each other.

View Text Solution

√ (M + m)
2G

r

41. An arti�cial satellite is revolving around the earth

in a circular orbit. Its velocity is half the value of the

escape velocity from the earth. 

(i) What is the height of the satellite from the earth's

surface ?

Watch Video Solution

https://dl.doubtnut.com/l/_tfFF6KyrURo0
https://dl.doubtnut.com/l/_VAsdcoo5sQxm


42. An arti�cial satellite is revolving around the earth

in a circular orbit. Its velocity is half the value of the

escape velocity from the earth. 

(ii) If its revolution around the earth is stopped and

the satellite is allowed to fall freely towards the earth,

what will be the velocity with which it will strike the

earth's surface ? (Radius of the earth =

View Text Solution

6.4 × 106m, g = 9.8m ⋅ s− 2)

43. Calculate the kinetic energy , potential energy and

total energy of a geostationary satellite of mass 100

https://dl.doubtnut.com/l/_6nj6HGxb07mF
https://dl.doubtnut.com/l/_7xALjZNjwxzz


tonne. The radius of the earth is 6400 km and the

radius of the orbit of the satellite is 42400 km.

Watch Video Solution

44. Two particles of equal mass revolve in a circular

path of radius R due to their mutual force of

attraction. Find the velocity of each particle.

View Text Solution

45. The acceleration due to gravity at two places are g

and  respectively. A body is dropped from the same

height at both places. At the second place, the

g ′

https://dl.doubtnut.com/l/_7xALjZNjwxzz
https://dl.doubtnut.com/l/_NpkpBVRhHG4d
https://dl.doubtnut.com/l/_TqWl5LO8r7Gq


required time to touch the ground is t seconds less

than that in the �rst place, while the velocity attained

in reaching the ground is higher by a value of v than

that in the �rst place. Show that .

Watch Video Solution

gg ′ =
v2

t2

46. A satellite of mass m revolves around the earth in

a circular orbit of radius r. Find the angular

momentum of the satellite with respect to the centre

of the orbit.

View Text Solution

https://dl.doubtnut.com/l/_TqWl5LO8r7Gq
https://dl.doubtnut.com/l/_y67d9clDsU74


47. A satellite is orbiting in a circular path around the

earth close to its surface . What additional velocity is

to be imparted to the satellite so that it escapes the

earth's gravitational pull ? The radius of the earth=

6400 km and .

Watch Video Solution

g = 9.8m ⋅ s− 2

48. Two satellites A and B of the same mass revolve

around the earth in circular orbits. They are at

heights of R and 3R respectively from the surface of

the earth (R=radius of the earth). Find the ratio of

their kinetic energies and potential energies.

https://dl.doubtnut.com/l/_1C6618OBO5Ap
https://dl.doubtnut.com/l/_FU8flEMfk2Qm


Section Related Questions

Watch Video Solution

49. Two satellite  are orbiting around the

earth in circular orbits in the same direction. Time

period for the two satellite are 1h and 8h respectively.

The radius of the orbit of satellite . If

satellite  are on the same side of the earth,

�nd the linear and angular speed of  with respect

to .

Watch Video Solution

S1 and S2

S1is104km

S1 and S2

S2

S1

https://dl.doubtnut.com/l/_FU8flEMfk2Qm
https://dl.doubtnut.com/l/_85jJCP8Mu0dT
https://dl.doubtnut.com/l/_Z1bHEQ6LU1jt


1. Write down Newton's law of gravitation.

Watch Video Solution

2. Derive Newton's law of gravitation from Kepler's

law.

Watch Video Solution

3. An arti�cial satellite is revolving around the earth in

a circular orbit of radius r. If the time period of

revolution of the satellite is T, show that .

Watch Video Solution

T 2 ∝ r3

https://dl.doubtnut.com/l/_Z1bHEQ6LU1jt
https://dl.doubtnut.com/l/_go8iFFk1O7SZ
https://dl.doubtnut.com/l/_2Uwa94bxlodF


4. The earth rotates around the sun in a circular orbit

of radius R. Calculate the orbital speed of rotation of

the earth around the sun. Also �nd the time period of

rotation. Take the mass of the earth =m, mass of the

sum =M.

Watch Video Solution

5. De�ne intensity of a gravitational �eld. Write down

its CGS and SI units.

Watch Video Solution

https://dl.doubtnut.com/l/_2Uwa94bxlodF
https://dl.doubtnut.com/l/_G9ot5RPUjXQS
https://dl.doubtnut.com/l/_LfbrTEtL1o2D
https://dl.doubtnut.com/l/_lDhgpp8mEmTN


6. De�ne gravitational potential .Write down its CGS

and SI units.

Watch Video Solution

7. State the relation between gravitational potential

and gravitational intensity.

Watch Video Solution

8. Derive an expression for gravitational potential

energy of a body at a distance r from earth.

Watch Video Solution

https://dl.doubtnut.com/l/_lDhgpp8mEmTN
https://dl.doubtnut.com/l/_zwTpT8eIzGlO
https://dl.doubtnut.com/l/_yRJkr1qnrp6u


9. What do you mean by acceleration due to gravity ?

Watch Video Solution

10. Establish a relation between gravitational

constant and the mean density of the earth.

Watch Video Solution

11. Show that the weight of a body at the centre of

the earth is zero.

Watch Video Solution

https://dl.doubtnut.com/l/_yRJkr1qnrp6u
https://dl.doubtnut.com/l/_FpaHi6hTVYQS
https://dl.doubtnut.com/l/_IJ3ozwz2hAhr
https://dl.doubtnut.com/l/_ebei9MBxMbKD


12. In the earth's atmosphere ,light gases like

hydrogen, helium, etc., are scarce- explain why.

Watch Video Solution

13. An arti�cial satellite is revolving around the earth

at an altitude h above the surface of the earth. Show

that the orbital speed and the time period of

revolution of the satellite is independent of its mass.

Watch Video Solution

https://dl.doubtnut.com/l/_ebei9MBxMbKD
https://dl.doubtnut.com/l/_1bgOiCjLMNAD
https://dl.doubtnut.com/l/_TLF9lJi26fy0


14. What are the values of orbital speed and time

period of revolution of an arti�cial satellite revolving

very close to the earth's surface ?

Watch Video Solution

15. What do you mean by a parking orbit ?

Watch Video Solution

16. Determine the height of a geostationary satellite

from the surface of the earth.

Watch Video Solution

https://dl.doubtnut.com/l/_p4lPwkLg08Uc
https://dl.doubtnut.com/l/_2yFRlHKzUmrt
https://dl.doubtnut.com/l/_cuHsBKP6xOuk


Higher Order Thinking Skill Hots Questions

17. What is the value of the time period of revolution

of a geostationary satellite ?

Watch Video Solution

18. Find out the expression for the speed of an

arti�cial satellite revolving around the earth in a

circular path.

Watch Video Solution

https://dl.doubtnut.com/l/_cuHsBKP6xOuk
https://dl.doubtnut.com/l/_FkHCRE9sU1dv
https://dl.doubtnut.com/l/_0wnDZD1RoQNe


1. How will the value of the acceleration due to gravity

be a�ected if

View Text Solution

2. the earth stops rotating

View Text Solution

3. the earth rotates faster ?

View Text Solution

https://dl.doubtnut.com/l/_S8OpzUSPmgQk
https://dl.doubtnut.com/l/_65oDyIoYAI7t
https://dl.doubtnut.com/l/_kxIK5s1aSem8
https://dl.doubtnut.com/l/_tsJW2806Q8qt


4. What will be the e�ect on the value of the

acceleration due to gravity on the earth's surface , if

the radius of the earth suddenly reduces to half its

present value and the mass remains constant ?

View Text Solution

5. If the mass and the radius of the earth suddenly

reduce to half their present values, 

(i) how many hours will be there in a day?

Watch Video Solution

https://dl.doubtnut.com/l/_tsJW2806Q8qt
https://dl.doubtnut.com/l/_WgEdhbIoxXqg


6. If the mass and the radius of the earth suddenly

reduce to half their present values, 

(ii) how many days will constitute a year ?

Watch Video Solution

7. Explain why a person in an arti�cial satellite

orbiting the earth, feels himself to be weightless.

View Text Solution

8. The sun and the earth both exert a gravitational

force of attraction on any object on the earth's

https://dl.doubtnut.com/l/_MJN6uFuX9fLx
https://dl.doubtnut.com/l/_mqTMjbAPnKIx
https://dl.doubtnut.com/l/_Dd2yFJtozlr1


surface. The two gravitational forces are in opposite

directions during noon and in the same direction at

midnight. Will an object weight more at midnight ?

Watch Video Solution

9. Does the moon have any weight ?

Watch Video Solution

10. If the value of the universal gravitational constant

G starts decreasing very slowly with time, what will be

the e�ect on the motion of the moon around the

earth ? Explain clearly .

https://dl.doubtnut.com/l/_Dd2yFJtozlr1
https://dl.doubtnut.com/l/_JLQ9nhkjKpci
https://dl.doubtnut.com/l/_GSuqZvi1P1wl


View Text Solution

11. Select the correct option stating the reason for

your choice. 

A satellite is revolving around the earth in a circular

path. It has (i) constant velocity 

(ii) constant acceleration 

(iii) variable acceleration.

Watch Video Solution

12. Select the correct option stating the reason for

your choice. 

https://dl.doubtnut.com/l/_GSuqZvi1P1wl
https://dl.doubtnut.com/l/_Opxi4nONQs93
https://dl.doubtnut.com/l/_prsMJlmUA37n


If the mass of the earth remains the same, but its

diameter is decreased by 1% the value of the

acceleration due to gravity on the surface of the

earth 

(i) remains the same 

(ii) decreases 

(iii) increases.

Watch Video Solution

13. Between the earth and the moon, which one has a

greater escape velocity ? Give reason. 

or, Is the value of the escape velocity from the earth's

https://dl.doubtnut.com/l/_prsMJlmUA37n
https://dl.doubtnut.com/l/_BjbKgY5j1pS6


surface the same as that from the surface of the

moon ?

Watch Video Solution

14. Two satellites move around the earth at the same

height. The mass of one satellite is twice that of the

other. Which satellite has a greater velocity ?

Watch Video Solution

15. Acceleration due to gravity on the surface of a

planet is . If it is safe to jump from a196cm ⋅ s− 2

https://dl.doubtnut.com/l/_BjbKgY5j1pS6
https://dl.doubtnut.com/l/_8sPHPjCSf4NC
https://dl.doubtnut.com/l/_GSu6Fsan8S2r


height of 2m on the earth, what is the safe height for

taking a jump on that planet ?

Watch Video Solution

16. A freely falling body has no weight -explain.

View Text Solution

17. A body is released in space from an arti�cial

satellite moving in a �xed orbit. What happens to the

body ?

Watch Video Solution

https://dl.doubtnut.com/l/_GSu6Fsan8S2r
https://dl.doubtnut.com/l/_S6iB8ipdj5Dh
https://dl.doubtnut.com/l/_45nfl3I9Hvrz


18. Why are tidal waves not observed in a large lake ?

View Text Solution

19. What is the condition for setting up an arti�cial

satellite at a height h from the earth's surface ?

(Radius of the earth=R , mass of the earth =M)

View Text Solution

20. At what velocity will a rocket escape the

gravitational pull of the earth ?

Watch Video Solution

https://dl.doubtnut.com/l/_B6Trid6DJKTb
https://dl.doubtnut.com/l/_8tQgYIvxQrXm
https://dl.doubtnut.com/l/_bK8WGoTHeIRV


21. What will be the feeling of an astronaut inside a

satellite about his weight when the satellite is in the

process of being launched by a rocket?

Watch Video Solution

22. A piece of matter of mass m is thrown up vertically

from the earth's surface and it rises up to a height R. 

(Radius of the earth=R.) What is the initial velocity of

the piece of matter ? Show that the increase in

potential energy of the piece of matter 

Watch Video Solution

= mgR.
1

2

https://dl.doubtnut.com/l/_bK8WGoTHeIRV
https://dl.doubtnut.com/l/_QUFJXvoX099X
https://dl.doubtnut.com/l/_VptVbfP85PjL


23. The force of gravitation on all objects is directly

proportional to their masses, yet a heavy body does

not fall faster than a light body. Why ?

Watch Video Solution

24. What will be the change in the mutual force of

gravitation between two bodies when the mass of

each body as well as the distance separating them are

doubled ?

Watch Video Solution

https://dl.doubtnut.com/l/_VptVbfP85PjL
https://dl.doubtnut.com/l/_997JiX8Ur1mU
https://dl.doubtnut.com/l/_GNjxmoxmdVck
https://dl.doubtnut.com/l/_zWPN1PIvRID5


25. Show that the orbital speed of an arti�cial satellite

increases as the energy of the satellite decreases.

Watch Video Solution

26. The value of the acceleration due to gravity at a

height h from the surface of the earth is  and that

at a depth h below the earth's surface is . Show that

(radius of earth R h) 

Watch Video Solution

g1

g2

> > = 1 +
g2

g1

h

R

https://dl.doubtnut.com/l/_zWPN1PIvRID5
https://dl.doubtnut.com/l/_081SiQlgdsR7


27. If the acceleration due to gravity at a height h

from the surface of the earth is the same as that at a

depth h below the surface of the earth, prove that

 (R=radius of the earth).

Watch Video Solution

h = R
√5 − 1

2

28. The force of attraction of the earth on an apple is

of the same magnitude as the force of attraction of

the apple on the earth, yet the apple moves towards

the earth, but the earth does not move towards the

apple. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_X7CmGEWmxkjt
https://dl.doubtnut.com/l/_zCawWf6vFw0N


29. In which case will the decreases in the value of the

acceleration due to gravity be greater (with respect

to that on the earth's surface) -at 1 km above the

earth's surface or 1 km below the earth's surface ?

Watch Video Solution

30. Due to some reason, if the average distance of the

earth from the sun decreases, will the length of a year

increases or decrease ? Give reasons for your answer .

Watch Video Solution

https://dl.doubtnut.com/l/_zCawWf6vFw0N
https://dl.doubtnut.com/l/_aN4QmFYiTx6T
https://dl.doubtnut.com/l/_HFkfSQa3cLaW
https://dl.doubtnut.com/l/_5STG8BGvxPw9


31. What happens to a satellite if its orbital speed is

greater than the escape velocity corresponding to

that orbit ?

Watch Video Solution

32. Why is the span of a year smaller for a planet

closer to the sun ?

Watch Video Solution

33. Suppose there existed a planet that went around

the sun eight times as fact as the earth. What would

https://dl.doubtnut.com/l/_5STG8BGvxPw9
https://dl.doubtnut.com/l/_xndMyRx9bhSa
https://dl.doubtnut.com/l/_QuFEZCm3Q9I5


be its orbital size as compared to that of the earth ?

Watch Video Solution

34. The force of gravitation between two spherical

masses M and m, placed in air, is F . The space

between the two spheres is �lled with a liquid of

relative density 3. What will be the change in the

value of the gravitational force acting between the

spheres ?

Watch Video Solution

https://dl.doubtnut.com/l/_QuFEZCm3Q9I5
https://dl.doubtnut.com/l/_bm7xBCstxF0l


35. The conservation of what physical quantity does

Kepler's second law refer to ?

Watch Video Solution

36. What is the appearance of a communicating

satellite from its plane of projection ?

Watch Video Solution

37. Is it possible to place an arti�cial satellite in an

orbit such that it is always visible in the sky of

Lucknow or New Delhi ? Give the reason.

https://dl.doubtnut.com/l/_DYX2dBMFaD8l
https://dl.doubtnut.com/l/_GuPQc11MsxKS
https://dl.doubtnut.com/l/_SKM5Sxpo82AD


Watch Video Solution

38. The gravitational potential energy of a body on

the surface of the earth is  joule. Explain

the statement.

Watch Video Solution

−6.4 × 106

39. If T is the period of revolution of an arti�cial

satellite orbiting very close to the earth's surface and

 is the density of the earth, then show that  is a

universal constant.

Watch Video Solution

ρ ρT 2

https://dl.doubtnut.com/l/_SKM5Sxpo82AD
https://dl.doubtnut.com/l/_2ZpWatRMDr1y
https://dl.doubtnut.com/l/_QkJCGWGotZvg


40. Three particles, each of mass m, are placed at the

vertices of an equilateral triangle. What is the force

acting on a particle of mass 2m placed at the centroid

D of the triangle ?

Watch Video Solution

41. Acceleration due to gravity decreases as we go

below the surface of the earth. What will be the

nature of the graph between the change of

acceleration due to gravity and the depth below the

surface of the earth ?

https://dl.doubtnut.com/l/_QkJCGWGotZvg
https://dl.doubtnut.com/l/_l6RJv8HLmwY9
https://dl.doubtnut.com/l/_jHks7UCPL90K


Exercise Multiple Choice Questions

Watch Video Solution

1. Density of the earth is about

A.  times the density of water

B. 2 times the density of water

C. 5.5 times the density of water

D. 10 times the density of water

Answer: C

Watch Video Solution

1

5.5

https://dl.doubtnut.com/l/_jHks7UCPL90K
https://dl.doubtnut.com/l/_EXIvmN0SjLXp


2. A body of mass m is divided into two parts. The

mass of one part is xm and that of the other part is (1-

x) m. For a de�nite distance of separation between

them, if the gravitational force of attraction has to be

the maximum, the value of x should be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

2

1

4

1

√2

√3

2

https://dl.doubtnut.com/l/_EXIvmN0SjLXp
https://dl.doubtnut.com/l/_g3SfFq6DxVcG


3. Two bodies of masses  are initially at

rest and in�nite distance apart. Due to mutual

attraction, they approach each other. When they are r

distance apart, their relative velocity of approach is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

m1 and m2

[ ]
1 / 22G(m1 + m2)

r

[√ ( )]

1 / 2
2G

r

m1 + m2

2

[ ]
1 / 2

r

2G(m1 ⋅ m2)

[ ⋅ (m1m2)]
1 / 22G

r

https://dl.doubtnut.com/l/_g3SfFq6DxVcG
https://dl.doubtnut.com/l/_PZYYZlt55uzo


4. Gravitational force is

A. repulsive

B. electrical

C. conservative

D. non-conservative

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_PZYYZlt55uzo
https://dl.doubtnut.com/l/_JEovvp43umZ7


5. Two small but heavy spheres of mass M each are

kept at a distance r on a horizontal plane. The

magnitude of the gravitational potential at the mid-

point of the line joining the centres of the two

spheres will be

A. zero

B. 

C. 

D. 

Answer: D

Watch Video Solution

−
GM

r

−
2GM

r

−
4GM

r

https://dl.doubtnut.com/l/_0QftO5Gd6PDF


6. In�nite number of masses, each of mass M , are

placed along a straight line at distance of R ,2R,4R,8R,

etc. From a reference point O. The magnitude of

gravitational potential point O will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

GM

2R

GM

R

2GM

R

2GM

4R

https://dl.doubtnut.com/l/_0QftO5Gd6PDF
https://dl.doubtnut.com/l/_2p0z6kHdl3Oi


7. In the case of a freely falling spherical body , its

acceleration due to gravity depends on

A. mass of the body

B. radius of the body

C. density of the material of the body

D. none of the above

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_LDlOlciLPa60


8. If the earth is assumed to be a sphere of radius R,

the height above the surface of the earth where the

value of the acceleration due to gravity will be half its

value on the earth's surface is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

h =
R

2

h =
R

√2

h = (√2 + 1)R

h = (√2 − 1)R

https://dl.doubtnut.com/l/_t46JyXMcQQm8
https://dl.doubtnut.com/l/_u71MJdwEpDuF


9. The mass of a planet is 4 times the mass of the

earth and its radius is 2 times the radius of the earth.

The acceleration due to gravity on that planet is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9.8m ⋅ s− 2

19.6m ⋅ s− 2

4.9m ⋅ s− 2

39.2m ⋅ s− 2

https://dl.doubtnut.com/l/_u71MJdwEpDuF


10. The mass of the moon is  th of that of the

earth and the radius of the moon is  th of that of

the earth. The ratio of the acceleration due to gravity

on the moon and that on the earth is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

80
1

4

2: 1

1: 2

1: 5

5: 1

https://dl.doubtnut.com/l/_9oHKsZY9oAyx
https://dl.doubtnut.com/l/_a2x2ybTXSYIY


11. If the diurnal motion of the earth ceases all on a

sudden , then the value of the acceleration due to

gravity of a body at the equator will

A. remains the same

B. be zero

C. increase

D. decrease

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_a2x2ybTXSYIY


12. Keeping the mass of the earth constant, if the

radius of the earth is made 80% of its present value ,

the acceleration due to gravity on the earth's surface

would

A. remain unchanged

B. decrease by 36% (approx.)

C. increase by 36% (approx.)

D. increase by 56% (approx.)

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_JqroA75d6cgG
https://dl.doubtnut.com/l/_kpgogMsGkn1t


13. If the radius of the earth is R , the height above

the surface of the earth where the acceleration due

to gravity will be 1% of its value on the earth's surface

is

A. 8R

B. 9R

C. 10R

D. 20R

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kpgogMsGkn1t
https://dl.doubtnut.com/l/_iNHtg1zUbdsr


14. If the change in the acceleration due to gravity (g)

at an altitude h above the earth's surface is equal to

the change in g at a depth x below the earth's surface

[assume that both x and h are signi�cantly smaller

than the radius of the earth], then

A. x=h

B. x=2h

C. 

D. 

Answer: B

Watch Video Solution

x =
h

2

x = h2

https://dl.doubtnut.com/l/_iNHtg1zUbdsr
https://dl.doubtnut.com/l/_sVUXsA9MFhEI


15. The acceleration due to gravity on the surface of

the earth is . The size of a planet is the

same as that of the earth, but its density is twice the

density of the earth. The value of the acceleration due

to gravity on that planet is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

9.8m ⋅ s− 2

19.6m ⋅ s− 2

9.8m ⋅ s− 2

4.9m ⋅ s− 2

2.45m ⋅ s− 2

https://dl.doubtnut.com/l/_sVUXsA9MFhEI


16. A rocket is projected vertically upwards from the

surface of the earth (radius =R) with a velocity v. To

what height will the rocket rise ?(Neglect air friction)

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

h =
R

− 1
2gR

v2

h =
R

+ 1
2gR

v2

h = R( − 1)
2gR

v2

h = R( + 1)
2gR

v2

https://dl.doubtnut.com/l/_QXrIJl5otbjP


17. If one moves from the equator to the pole, the

value of g

A. remains unchanged

B. decreases

C. increases

D. increases �rst and the then decreases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_X5i4vyp3BEua


18. If the radius of the earth were to shrink by 1% , its

mass remaining the same, the acceleration due to

gravity on the surface of the earth would

A. increase

B. decrease

C. remain unchanged

D. be zero

Answer: A

Watch Video Solution

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


19. If G is universal gravitational constant and g is

acceleration due to gravity then the unit of the

quantity  is

A. 

B. kg/m

C. 

D. 

Answer: D

Watch Video Solution

G

g

kg ⋅ m2

kg/m2

m2 /kg

https://dl.doubtnut.com/l/_ElfZXJ1xInMH


20. At what altitude (h) above the earth's surface

would the acceleration due to gravity be one-fourth

of its value at the earth's surface ? Where R is the

radius of the earth.

A. h=R

B. h=4R

C. h=2R

D. h=16R

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ryiOBXK0DeDj
https://dl.doubtnut.com/l/_FMNEy2Or12oe


21. A planet has same density and same acceleration

due to gravity as of earth and universal gravitational

constant G is twice of earth. The ratio of their radii is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 4

1: 5

1: 2

3: 2

https://dl.doubtnut.com/l/_FMNEy2Or12oe


22. The escape velocity from the earth is . If both

the mass and the radius of a planet are twice that of

the earth, then the escape velocity from that planet

will be

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ve

ve

2ve

4ve

16ve

https://dl.doubtnut.com/l/_pvsNa4TT1tR1
https://dl.doubtnut.com/l/_9qlkU9FXJgv6


23. The escape velocity of a particle of mass m is

A. directly proportional to 

B. directly proportional to m

C. directly proportional to 

D. directly proportional to 

Answer: C

Watch Video Solution

m2

m0

m− 1

24. The value of the escape velocity of a body thrown

vertically upwards from the surface of the earth is v. if

https://dl.doubtnut.com/l/_9qlkU9FXJgv6
https://dl.doubtnut.com/l/_grrqqqdScxSp


the body is thrown making an angle  with the

vertical, then the value of the escape velocity will be

A. v

B. 

C. 

D. 

Answer: A

Watch Video Solution

θ

v cos θ

v sin θ

v tan θ

25. The value of the escape velocity from the earth is

. If the radius of a planet is 4 times that of the earthve

https://dl.doubtnut.com/l/_grrqqqdScxSp
https://dl.doubtnut.com/l/_8ATYWYHUGdOU


and its density is 9 times the density of the earth,

then the value of the escape velocity from that planet

will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

6ve

12ve

20ve

36ve

https://dl.doubtnut.com/l/_8ATYWYHUGdOU


26. The escape velocity of a planet is . From this

planet a particle is projected upwards with a velocity

v. The particle will revolve like a satellite if

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ve

< v < 2ve
ve

√2

< v < ve
ve

√2

ve < v < √2ve

< v <
ve

√2

ve

2

https://dl.doubtnut.com/l/_E3b3loFA9Cr4


27. Escape speed on the surface of a planet varies

with the mass m of a body as

A. 

B. m

C. 

D. 

Answer: A

Watch Video Solution

m0

m− 1

m2

https://dl.doubtnut.com/l/_xomDMFpZm63l


28. The escape velocity of a body on the surface of

earth is 11.2 km/ s. If the earth's mass increases to

twice its present value and the radius of the earth

becomes half, the escape velocity would become

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5.6km ⋅ s− 1

11.2km ⋅ s− 1

44.8km ⋅ s− 1

22.4km ⋅ s− 1

https://dl.doubtnut.com/l/_UeMgwvuMTRlS
https://dl.doubtnut.com/l/_EG9qPDLX7cbX


29. Keeping the mass constant , if the radius of the

earth is halved, then the span of a day

A. will decrease

B. will increase

C. will remain unchanged

D. no conclusion can be arrived at

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_EG9qPDLX7cbX


30. The weight of a body on the surface of the earth is

W. The weight of that body at an altitude equal to

half the radius of the earth will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

W

2

2W
3

4W
9

W

4

https://dl.doubtnut.com/l/_jQYhd9RttIIp


31. A planet in elliptical orbit around a star moves

form the point in its orbit furthest from the star to

the closest point. The work done by the force of

gravity during this movement is

A. zero

B. positive

C. negative

D. in�nite

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hPjoMOVEknpr
https://dl.doubtnut.com/l/_ynLpqY19g5D5


32. The height of a geostationary satellite from the

surface of the earth is

A. 100 km

B. 5 km

C. 36000 km

D. 

Answer: C

Watch Video Solution

2 × 105km

https://dl.doubtnut.com/l/_ynLpqY19g5D5


33. Two satellite of masses 

are revolving around the earth in orbits of radii

 with velocities 

respectively . In this case

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

m1 and m2(m1 > m2)

r1 and r2(r1 > r2) v1 and v2

v1 = v2

v1 < v2

v1 > v2

=
v1

r1

v2

r2

https://dl.doubtnut.com/l/_WI0ZtWw5PedG
https://dl.doubtnut.com/l/_VuymKEsa25hd


34. Two satellites A and B are revolving along circular

paths of the same radius. The mass of A is 16 times

the mass of B. The ratio of the time period of

revolution of B to that of A is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1: 16

1: 4

1: 2

1: 1

https://dl.doubtnut.com/l/_VuymKEsa25hd
https://dl.doubtnut.com/l/_rqtN1GPzcYKc


35. Two planet are revolving around the sun. their

time periods of revolution and the average radii of

the orbits are respectively  . The

ratio  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(T1, T2) and (r1, r2)

T1 /T2

( )
1 / 2

r1

r2

r1

r2

( )
2

r1

r2

( )
3 / 2

r1

r2

https://dl.doubtnut.com/l/_rqtN1GPzcYKc


36. The centripetal force necessary for an arti�cial

satellite revolving along its orbit around the earth is

delivered by

A. the combustion of the engine fuel

B. the ejection of exhausted hot gas

C. the gravitational attraction of the sun

D. the gravitational attraction of the earth

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aCmFw4Nx7Ugr


37. The radii of the orbits of two satellite A and B

revolving around a planet are 4R and R respectively .

If the velocity of A is 3v, the velocity of B will be

A. 

B. 

C. 6v

D. 12v

Answer: C

Watch Video Solution

v
4
3

v
3

2

https://dl.doubtnut.com/l/_F3ZU4SqCvBRo


38. In the case of the motion of a planet

A. the orbital velocity in its orbit remains constant

B. the orbital angular velocity remains constant

C. the total angular momentum remains constant

D. the orbital radius remains constant

Answer: C

Watch Video Solution

39. Two small arti�cial satellite are revolving around

the earth in two circular orbits of radii r and

https://dl.doubtnut.com/l/_6QoQTSsUbQO0
https://dl.doubtnut.com/l/_qtJ477n0QEMa


. If their time periods of revolution are T and

, then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(r + Δr)

T + ΔT (Δr < < r, ΔT < < T )

ΔT = T
3

2

Δr

r

ΔT = − T
3

2

Δr

r

ΔT = T
2

3

Δr

r

ΔT = T ⋅
Δr

r

40. If the gravitational force is inversely proportional

to the n -th power of the distance, then the time

https://dl.doubtnut.com/l/_qtJ477n0QEMa
https://dl.doubtnut.com/l/_5ueYI0mU3jYm


period of the revolution of a planet around the sun in

a circular orbit of radius R will be

A. directly proportional to 

B. directly proportional to 

C. directly proportional to 

D. directly proportional to 

Answer: A

Watch Video Solution

R ( n+ 1 )1
2

R ( n− 1 )1
2

Rn

R ( n− 2 )1
2

41. A satellite of mass m is revolving around the earth

at a height x above the surface of the earth. The

https://dl.doubtnut.com/l/_5ueYI0mU3jYm
https://dl.doubtnut.com/l/_KDrPMLidMDyY


radius of the earth is R. If the acceleration due to

gravity is g, the orbital speed of the satellite will be

A. gx

B. 

C. 

D. 

Answer: D

Watch Video Solution

gR

R − x

gR2

R + x

( )
1 / 2

gR2

R + x

42. The ratio of the magnitudes of the kinetic energy

and the potential energy of an arti�cial satellite

https://dl.doubtnut.com/l/_KDrPMLidMDyY
https://dl.doubtnut.com/l/_b0Yx22XM25nF


revolving around the earth is `

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 2

1: √2

2: 1

√2: 1

43. Kepler's second law is the consequence of the law

of conservation of

https://dl.doubtnut.com/l/_b0Yx22XM25nF
https://dl.doubtnut.com/l/_HiEtjAalbrt8


A. linear momentum

B. energy

C. angular momentum

D. mass

Answer: C

Watch Video Solution

44. A satellite is moving in an orbit around a planet

with kinetic energy k and potential energy v. The

satellite will escape from the gravitational pull of the

planet if its kinetic energy becomes-

https://dl.doubtnut.com/l/_HiEtjAalbrt8
https://dl.doubtnut.com/l/_dH1eiyEazv3A


A. half

B. double

C. three times

D. four times

Answer: B

Watch Video Solution

45. The angle between the equatorial plane and the

orbital plane of a geo-stationary satellite is :

A. 0∘

https://dl.doubtnut.com/l/_dH1eiyEazv3A
https://dl.doubtnut.com/l/_JWLtpYOjgzaA


B. 

C. 

D. 

Answer: A

Watch Video Solution

60∘

90∘

120∘

46. The angle between the equatorial plane and the

orbital plane of a polar satellite is

A. 

B. 

0∘

90∘

https://dl.doubtnut.com/l/_JWLtpYOjgzaA
https://dl.doubtnut.com/l/_JekCzgHSOBZx


C. 

D. 

Answer: B

Watch Video Solution

120∘

180∘

47. A geostationary satellite orbits around the earth

surface in a circular orbit of radius 36,000 km. then,

he time period of a spy satellite orbiting seventeen

hundred kilometers above the earth's surface

 will approximately be

A. 

(Re = 6400km)

h
1

2

https://dl.doubtnut.com/l/_JekCzgHSOBZx
https://dl.doubtnut.com/l/_4FT3mIVBJn6z


B. 1h

C. 2h

D. 4h

Answer: C

Watch Video Solution

48. An arti�cial satellite moving in a circular orbit

around the earth has a total energy . Its

potential energy is

A. 

B. 

−E0

−E0

1.5E0

https://dl.doubtnut.com/l/_4FT3mIVBJn6z
https://dl.doubtnut.com/l/_bKzAfdeoRKbh


C. 

D. 

Answer: C

Watch Video Solution

−2E0

E0

49. Reason of weightlessness in a satellite is

A. zero gravity

B. no atmosphere

C. zero reaction force by satellite surface

D. none of the above

https://dl.doubtnut.com/l/_bKzAfdeoRKbh
https://dl.doubtnut.com/l/_3SSJxsRuWYPS


Answer: C

Watch Video Solution

50. A body projected vertically from the earth reaches

a height equal to earth's radius returning to the

earth. The power exerted by the gravitational force is

greatest

A. at the instant just before the body hits the

earth

B. it remains constant all the through

C. at the instant just after the body is projected

https://dl.doubtnut.com/l/_3SSJxsRuWYPS
https://dl.doubtnut.com/l/_KdWE9XeV52Ao


D. at the highest position of the body

Answer: A

View Text Solution

51. An orbiting satellite has

A. only kinetic energy

B. only potential energy

C. kinetic and potential energy

D. zero energy

Answer: C

https://dl.doubtnut.com/l/_KdWE9XeV52Ao
https://dl.doubtnut.com/l/_ES8AO6Ws4GYh


Watch Video Solution

52. If the daily rotation of the earth ceases suddenly,

then the weight of a body situated at the north pole

will

A. be zero

B. remain the same

C. increase

D. decrease

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ES8AO6Ws4GYh
https://dl.doubtnut.com/l/_9l2to1pcf7Fv


53. In the case of a freely falling body, which of the

graphs will indicate accurately the distance vs

variation ? (air resistance is neglected)

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_9l2to1pcf7Fv
https://dl.doubtnut.com/l/_ZqXEMHEdIHsP
https://dl.doubtnut.com/l/_TruAeSxHkcvK


54. The radius of a uniform sphere is R and its mass is

M. The values of the gravitational intensity at

distance  from the centre of the sphere are 

 respectively. Then,

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

r1 and r2

F1 and F2

= , if r1 < R and r2 < R
F1

F2

r1

r2

= , if r1 > R and r2 > R
F1

F2

r2
1

r2
2

= , if r1 > R and r2 > R
F1

F2

r1

r2

= , if r1 < R and r2 < R
F1

F2

r2
1

r2
2

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


Exercise Very Short Answer Type Questions

55. Dimensional formula of gravitational �eld

intensity is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

MLT − 1

MLT − 2

M 0LT − 2

M 0L2T − 1

https://dl.doubtnut.com/l/_58CbnBZX72wn
https://dl.doubtnut.com/l/_CE5Hx7l15bVV


1. What is the name of the mutual force acting

between any two bodies in the universe ?

Watch Video Solution

2. What is the value of G in the CGS system ?

Watch Video Solution

3. What is the unit of G in SI ?

Watch Video Solution

https://dl.doubtnut.com/l/_CE5Hx7l15bVV
https://dl.doubtnut.com/l/_2CdIxt6f9oJM
https://dl.doubtnut.com/l/_v1xyn0wagAuu


4. What is the unit of gravity in SI ?

Watch Video Solution

5. State whether the value of g increases or decreases

due to increases in depth below the earth's surface.

Watch Video Solution

6. Do the friction arises due to gravitation ?

Watch Video Solution

https://dl.doubtnut.com/l/_ENJMjtUR7G7c
https://dl.doubtnut.com/l/_7LBW7d1q1TYM
https://dl.doubtnut.com/l/_lz01nd3BNayt
https://dl.doubtnut.com/l/_Ji7Hu7vuTeNi


7. What will be the force of attraction of 1kg lead on

the earth and the force of attraction of the earth on

1kg lead ?

Watch Video Solution

8. What it the value of G in SI ?

Watch Video Solution

9. What is the unit of G in the CGS system ?

Watch Video Solution

https://dl.doubtnut.com/l/_Ji7Hu7vuTeNi
https://dl.doubtnut.com/l/_tZ6ivptyf9o0
https://dl.doubtnut.com/l/_RO4M5xqLqIuL
https://dl.doubtnut.com/l/_39465KQfMlxz


10. What is the dimension of G ?

Watch Video Solution

11. The gravitational force is a conservative force' true

or false ?

Watch Video Solution

12. Is the gravitational force between two bodies in air

equal to that inside water ?

Watch Video Solution

https://dl.doubtnut.com/l/_39465KQfMlxz
https://dl.doubtnut.com/l/_6f3kdPoCQQqT
https://dl.doubtnut.com/l/_dQvB24AIPzjV
https://dl.doubtnut.com/l/_PfEsX6b0kTFn


13. Does gravitational force depend on temperature ?

Watch Video Solution

14. State whether your weight will increase or

decrease if the daily rotation of the earth ceases.

Watch Video Solution

15. What will be the gravitational potential on the

surface of a planet of mass M and radius R ?

Watch Video Solution

https://dl.doubtnut.com/l/_PfEsX6b0kTFn
https://dl.doubtnut.com/l/_whDVqxWxRTjW
https://dl.doubtnut.com/l/_F1VGbKwFQlZ9


16. If the potential and kinetic energies of an arti�cial

satellite revolving around the earth are U and K

respectively, what will be the relation between U and

K ?

Watch Video Solution

17. If a body of mass m is at a distance r in the

gravitational �eld of a body of mass M , what will be

the gravititional potential energy of the body ?

Watch Video Solution

https://dl.doubtnut.com/l/_mW3k3sTdIaUM
https://dl.doubtnut.com/l/_sYHChMrlCmuP


18. What is the weight of a body at the centre of the

earth ?

Watch Video Solution

19. What is the value of the acceleration due to

gravity at the centre of the earth ?

Watch Video Solution

20. Where does a body weight more at the pole or at

the equator ?

Watch Video Solution

https://dl.doubtnut.com/l/_AbJQ3sHXkV9k
https://dl.doubtnut.com/l/_OhwDChjcDVKK
https://dl.doubtnut.com/l/_QSFWFknHE6mA


21. What is the value of the acceleration due to

gravity of all bodies (heavy or light ) at a particular

place ?

Watch Video Solution

22. Write down the relation between g and G .

Watch Video Solution

23. What is the relation between the mean density of

the earth and G ?

https://dl.doubtnut.com/l/_QSFWFknHE6mA
https://dl.doubtnut.com/l/_g8C2jPpfRYOn
https://dl.doubtnut.com/l/_VHzBUxxFtbgX
https://dl.doubtnut.com/l/_bbUCPlAeCcL4


Watch Video Solution

24. Write down the variation of the acceleration due

to gravity at a point above the surface of the earth to

the square of the distance of that point from the

centre of the earth.

Watch Video Solution

25. The value of g at the poles is greater than its value

at the equator -true or false ?

Watch Video Solution

https://dl.doubtnut.com/l/_bbUCPlAeCcL4
https://dl.doubtnut.com/l/_D5W2SNKjQYEb
https://dl.doubtnut.com/l/_Kvq6d4JQl92e


26. What is the value of the acceleration due to

gravity on the surface of the earth ?

Watch Video Solution

27. The decrease in the acceleration due to gravity at

a height above the earth's surface is …… the decrease

in the acceleration due to gravity at the same depth

below the surface of the earth. [Fill in the blanks]

View Text Solution

https://dl.doubtnut.com/l/_lgIEBnW5nnZD
https://dl.doubtnut.com/l/_avhftRgmjOzm


28. The acceleration due to gravity at a height above

the earth's surface is ……..than that at the same depth

below the surface of the earth. [Fill in the blanks]

Watch Video Solution

29. Give the value of the angular velocity of the earth

for which the acceleration due to gravity at the

equator would be zero.

Watch Video Solution

https://dl.doubtnut.com/l/_Srlr5xcpgq3u
https://dl.doubtnut.com/l/_iO1eon1MtMad


30. If the diurnal motion of the earth ceases, write the

variation of g at all places except at the poles.

Watch Video Solution

31. If the angular velocity of the earth is increased ,

write the variation of g all place except at the poles.

Watch Video Solution

32. If the radius of the earth is halved keeping its

mass unchanged, then the acceleration due to gravity

would be …….times of its previous value.

https://dl.doubtnut.com/l/_R97XODObz9az
https://dl.doubtnut.com/l/_1mkbXzEwXHQU
https://dl.doubtnut.com/l/_ZOr5Umf7LWCZ


Watch Video Solution

33. During free fall, the weight of a body becomes……….

Watch Video Solution

34. What will be the value of acceleration due to

gravity on the earth's surface if its radius is decreased

by 1% keeping the mass unchanged ?

Watch Video Solution

https://dl.doubtnut.com/l/_ZOr5Umf7LWCZ
https://dl.doubtnut.com/l/_nRFl2A5moL6X
https://dl.doubtnut.com/l/_51RDRfzwA2jN


35. Where is the escape velocity of a body greater -

from the earth or from the moon ?

Watch Video Solution

36. How does the escape velocity of a body from the

earth depend on the mass of the body thrown ?

Watch Video Solution

37. From the surface of a planet, the escape velocity of

all bodies - heavy or light - is …….. [Fill in the blanks]

Watch Video Solution

https://dl.doubtnut.com/l/_mcKO452xn4rV
https://dl.doubtnut.com/l/_FaEZA3wSL6YS
https://dl.doubtnut.com/l/_3AinOClhbmJC


38. From the surface of the moon, give the value of

the escape velocity .

Watch Video Solution

39. What is the relation between orbital and escape

velocity ?

Watch Video Solution

40. When a body coming from in�nity falls on the

earth's surface, give its velocity .

https://dl.doubtnut.com/l/_3AinOClhbmJC
https://dl.doubtnut.com/l/_KLumS3EKnc8I
https://dl.doubtnut.com/l/_EKVW2kEbcBeP
https://dl.doubtnut.com/l/_jnuO5i62uVFI


Watch Video Solution

41. The orbital speed of a planet around the sun

depends on the mass of the planet -is this statement

true or false ?

Watch Video Solution

42. A comet orbits the sun in a highly elliptical orbit.

Does the comet have constant (a) linear speed (b)

angular speed, ( c ) angular momentum, (d) kinetic

energy, (e ) potential energy ,(f) total energy

https://dl.doubtnut.com/l/_jnuO5i62uVFI
https://dl.doubtnut.com/l/_pJj4wx7tY1YI
https://dl.doubtnut.com/l/_TOZyyCZ9tS83


throughout its orbit ? Neglect any mass loss of the

comet when it comes very close to the sun.

Watch Video Solution

43. The time period of revolution of an arti�cial

satellite in an orbit just outside the equatorial plane

depends only on the mean density of the earth. Is this

statement true or false ?

Watch Video Solution

44. An arti�cial satellite appears to be stationary with

respect to an observer on the earth. At what height

https://dl.doubtnut.com/l/_TOZyyCZ9tS83
https://dl.doubtnut.com/l/_lPHFYAfCfmZS
https://dl.doubtnut.com/l/_pIvRHVTas0y5


(approx.) above the earth's surface is it placed ?

Watch Video Solution

45. What is the name of the orbit where an arti�cial

satellite appears to be at rest from the earth ?

Watch Video Solution

46. What time will a polar satellite take to revolve

around the earth once ?

Watch Video Solution

https://dl.doubtnut.com/l/_pIvRHVTas0y5
https://dl.doubtnut.com/l/_MilrNha4VAfS
https://dl.doubtnut.com/l/_2RVbXwKa6Kd1
https://dl.doubtnut.com/l/_YiBAWEz16YXi


47. In which plane of the earth, does the orbit of a

geostationary satellite always lie ?

Watch Video Solution

48. Write down one most important application of

geostationary satellite.

Watch Video Solution

49. Assuming that the earth revolves around the sun

in a circular orbit, the line joining the earth and the

centre of its orbit covers………area. [Fill in the blanks]

h id l i

https://dl.doubtnut.com/l/_YiBAWEz16YXi
https://dl.doubtnut.com/l/_bF6y9rg176yq
https://dl.doubtnut.com/l/_l5MbxRc7353s


Watch Video Solution

50. If the distance between the sun and the earth

were half the present value, the span of a year would

be of ……..days. [Fill in the blanks]

Watch Video Solution

51. If two satellite revolve in two di�erent circular

orbits, the orbital speed of the external satellite will

be….than that of the inner satellite . [Fill in the blanks]

Watch Video Solution

https://dl.doubtnut.com/l/_l5MbxRc7353s
https://dl.doubtnut.com/l/_5Qg2uSDoaFby
https://dl.doubtnut.com/l/_BOf78jo6oiJa
https://dl.doubtnut.com/l/_tYJ2d7p4192x


52. The orbital speed of a satellite of the earth does

not depend on the mass of the satellite -true or false

Watch Video Solution

53. Two satellite A and B are revolving around the

earth at the same height .The mass of the satellite A

is twice that of B . What will be the speed of A that of

B ?

Watch Video Solution

https://dl.doubtnut.com/l/_tYJ2d7p4192x
https://dl.doubtnut.com/l/_qtdmjUZeqbL7


54. If the orbital speed of an arti�cial satellite

revolving very close to the earth is v and the escape

velocity from the surface of the earth is  then 

.[Fill in the blanks]

Watch Video Solution

ve

ve = ………. . Xv

55. A geostationary satellite orbits the earth once in

24 h in the …….of the diurnal motion of the earth. [Fill

in the blanks]

Watch Video Solution

https://dl.doubtnut.com/l/_y3zPjzDTGOxF
https://dl.doubtnut.com/l/_iXCt9TODUg3u


56. If the radius of the earth is R, what will be the

distance of a geostationary satellite from the centre

of the earth ?

Watch Video Solution

57. A person inside an arti�cial satellite revolving

around the earth feels weightless- true or false ?

Watch Video Solution

58. The orbit of a polar satellite lies in the …….plane.

Watch Video Solution

https://dl.doubtnut.com/l/_tY7LOZBV4wFI
https://dl.doubtnut.com/l/_HMjVWUp8waxq
https://dl.doubtnut.com/l/_ndwMABd0BL5M


59. The total energy of an arti�cial satellite of mass m

revolving around the earth of mass M is ……….. The

radius of the orbit of the satellite =r. [Fill in the

blanks]

Watch Video Solution

60. What will be the length of a year if the distance

between the earth and the sun is increased to twice

the present value ?

Watch Video Solution

https://dl.doubtnut.com/l/_ndwMABd0BL5M
https://dl.doubtnut.com/l/_xAfyzmMRmhgM
https://dl.doubtnut.com/l/_rBlTFu6ZCZ8w


61. What is the dimension of gravitational intensity ?

Watch Video Solution

62. What is the unit of the intensity of gravitational

�eld ?

Watch Video Solution

63. Where is the weight of a body greater -at the

equator or at the poles ?

Watch Video Solution

https://dl.doubtnut.com/l/_xfkdohrEcUNO
https://dl.doubtnut.com/l/_rdTRIuNPjymB
https://dl.doubtnut.com/l/_XP7ZtySQZBjm


64. State whether your weight will increase or

decrease if the angular velocity of the earth increases.

Watch Video Solution

65. State whether the value of g increases or

decreases if one moves from the equator to the pole.

Watch Video Solution

66. Where on the surface of the earth is the value of g

least due to the diurnal motion of the earth ?

Watch Video Solution

https://dl.doubtnut.com/l/_b0tJdT7KWEH0
https://dl.doubtnut.com/l/_56cZcUiHI3zE
https://dl.doubtnut.com/l/_IpfI4YJWcxaA


Exercise Short Answer Type Questions I

67. If the force of gravity ceases to act suddenly, then

all bodies would become weightless -true or false ?

Watch Video Solution

1. What will be the change in the gravitational force

between two bodies if both the masses and the

distance are doubled ?

Watch Video Solution

https://dl.doubtnut.com/l/_IpfI4YJWcxaA
https://dl.doubtnut.com/l/_wgEOf0psHOnh
https://dl.doubtnut.com/l/_l7rdnIkTAjPV


2. Show that the escape velocity for all bodies- heavy

or light- is the same.

Watch Video Solution

3. Why is there no atmosphere on the surface of the

moon ?

Watch Video Solution

4. Which one is greater- the force of attraction of 1 kg

lead on the earth or the force of attraction of the

earth on 1kg lead ?

https://dl.doubtnut.com/l/_MF5cMlIcnQsF
https://dl.doubtnut.com/l/_9rOrNFMH2qqi
https://dl.doubtnut.com/l/_Pp2BYC1yR2BB


Watch Video Solution

5. The weight of a body on the earth's surface is W. if

the radius of the earth becomes double keeping its

mass unchanged, what will be the weight of the body

?

Watch Video Solution

6. Why do di�erent planets have di�erent escape

velocities ?

Watch Video Solution

https://dl.doubtnut.com/l/_Pp2BYC1yR2BB
https://dl.doubtnut.com/l/_okhITGhIYsqO
https://dl.doubtnut.com/l/_JZscFELVMr3v


7. Is it possible for a body to have inertia but no

weight ?

Watch Video Solution

8. The arti�cial satellite do not have any fuel but even

it remains orbiting around the earth. Explain why .

Watch Video Solution

9. Suppose the earth stops rotating about its axis.

What will be the e�ect on the weight of bodies ?

Watch Video Solution

https://dl.doubtnut.com/l/_ob6lUQpLhuIJ
https://dl.doubtnut.com/l/_8rIKnDYiAjUa
https://dl.doubtnut.com/l/_y9lyLBXsYUip


10. Why cannot we use a clock having pendulum in a

satellite revolving around earth ?

Watch Video Solution

11. Where does the body weight more at the surface

of the earth or in a mine ?

Watch Video Solution

12. Give two uses of polar satellites.

W t h Vid S l ti

https://dl.doubtnut.com/l/_y9lyLBXsYUip
https://dl.doubtnut.com/l/_bskhwHDwipQG
https://dl.doubtnut.com/l/_OhdKiK2LXBVM
https://dl.doubtnut.com/l/_1626wBCEDsnh


Exercise Short Answer Type Questions Ii

Watch Video Solution

1. If the average distance between the sun and the

earth decreases for some reason , then state whether

the length of a year will increase or decrease. Give the

reason for your answer .

Watch Video Solution

2. A body of mass 100 g is suspended from a spring

balance held by a boy. If the spring balance is allowed

https://dl.doubtnut.com/l/_1626wBCEDsnh
https://dl.doubtnut.com/l/_3VTLnxIWrq81
https://dl.doubtnut.com/l/_qZbBpz7V2bfB


to fall freely in air, what will be the reading in the

balance ?

Watch Video Solution

3. A person ascends vertically from the earth's surface

to a height which is the same as the earth's radius.

Then he descends to the centre of the earth. What

will be the weight of the person with respect to his

weight on the earth's surface in each case ?

Watch Video Solution

https://dl.doubtnut.com/l/_qZbBpz7V2bfB
https://dl.doubtnut.com/l/_gSnunGC7lsI7


Problem Set I

4. If the diameter of the earth becomes twice its

present value but its mass remains unchanged, then

how would be the weight of an object on the surface

of the earth a�ected ?

Watch Video Solution

1. Two piece of iron are kept at a distance of 20 cm.

The mass of each of the piece is 100 kg. What is the

gravitational force acting between them ? Given ,

.g = 6.67 × 10− 11N ⋅ m2 ⋅ kg− 2

https://dl.doubtnut.com/l/_U3pvcq3pviuP
https://dl.doubtnut.com/l/_h81uC2j85snn


Watch Video Solution

2. Two lead spheres are kept at a distance of 30 cm .

The mass of each sphere is 100 kg. The mutual force

of gravitational attraction between them is equal to

the weight of a mass of 0.75 mg. Determine the

gravitational constant .

Watch Video Solution

3. The distance between the centres of two spheres of

masses 50 kg and 10 kg is 30 cm. The mutual force of

attraction between them is equal to the weight of a

https://dl.doubtnut.com/l/_h81uC2j85snn
https://dl.doubtnut.com/l/_GR8vvMdbYwEZ
https://dl.doubtnut.com/l/_MIsx1tXj4lDa


body of mass  mg. Determine the value of the

gravitational constant.

Watch Video Solution

1

28

4. A sphere of mass 40 kg is alternated by another

sphere of mass 15kg with a force of mg -wt . Find

the value of G if the separation between the spheres

is 20 cm.

Watch Video Solution

1

10

5. At what height above the surface of earth

acceleration due to gravity will be 

https://dl.doubtnut.com/l/_MIsx1tXj4lDa
https://dl.doubtnut.com/l/_3XrlbyLkCyzR
https://dl.doubtnut.com/l/_WLbTrPoRcHrI


(i) 4%

Watch Video Solution

6. At what height above the surface of earth

acceleration due to gravity will be 

(ii) 50% of its value on the surface of the earth. Given

radius of earth =6400 km.

Watch Video Solution

7. A body weight 90 kgf on the surface of earth. How

much will it weight on the surface of a planet whose

mass is  and radius  that of the earth ?
1

9

1

2

https://dl.doubtnut.com/l/_WLbTrPoRcHrI
https://dl.doubtnut.com/l/_3tK8jaCQalLA
https://dl.doubtnut.com/l/_GvVe98ITYLlo


Watch Video Solution

8. The radius of the earth is  cm. its mean

density is  and the universal gravitational

constant is  CGS unit. What is the

gravitational potential at any point on the earth's

surface ?

Watch Video Solution

6.38 × 108

5.5g ⋅ cm− 3

6.67 × 10− 8

9. Two masses 800 kg and 600 kg are at a distance of

0.25 m apart. Calculate the gravitational potential at a

https://dl.doubtnut.com/l/_GvVe98ITYLlo
https://dl.doubtnut.com/l/_Ehqu3J8JFGwP
https://dl.doubtnut.com/l/_uDDjKREnPJeH


point distant 0.02 m from 800 kg mass and 0.15 m

from 600 kg mass. .

Watch Video Solution

G = 6.67 × 10− 11N ⋅ m2 ⋅ kg− 1

10. At what height above the surface of the earth will

the acceleration due to gravity be one-fourth of its

value on the surface of the earth ?[Radius of the

earth =R]

Watch Video Solution

11. At what height above the surface of the earth will

the acceleration due to gravity be half of its value on

https://dl.doubtnut.com/l/_uDDjKREnPJeH
https://dl.doubtnut.com/l/_IDbzjXBEijDN
https://dl.doubtnut.com/l/_1Ldg7zMdqVUL


the earth's surface ? Radius of the earth =6400 km.

Watch Video Solution

12. At what depth below the surface of the earth will

the acceleration due to gravity be one-fourth of its

value on the earth's surface ? Assume that the earth

is a homogeneous sphere of uniform density of

radius R.

Watch Video Solution

13. If the mass of the earth is g and its radius

6400 km, what will be the acceleration due to gravity

6 × 1027

https://dl.doubtnut.com/l/_1Ldg7zMdqVUL
https://dl.doubtnut.com/l/_E7j0AsvJyvAQ
https://dl.doubtnut.com/l/_mhHyEp40xcdv


at a height 64 km above the earth's surface ? Given

that  CGS unit.

Watch Video Solution

G = 6.67 × 10− 8

14. If the radius of the earth is 6400 km,

 CGS unit,

determine the mass of the earth.

Watch Video Solution

g = 9.8m ⋅ s− 2 and G = 6.7 × 10− 8

15. Show that if the earth stops rotating about its

axis, then the acceleration due to gravity at the

https://dl.doubtnut.com/l/_mhHyEp40xcdv
https://dl.doubtnut.com/l/_TNWpzbOztXJN
https://dl.doubtnut.com/l/_pwV4LZxBbnCF


equator will increase by . The radius of

the earth .

Watch Video Solution

3.38cm ⋅ s− 2

= 6.4 × 108cm

16. Choose the correct alternative : 

(i) Acceleration due to gravity (increases /decreases)

with increasing altitude.

Watch Video Solution

17. Choose the correct alternative : 

(ii) Acceleration due to gravity (increases/ decreases)

https://dl.doubtnut.com/l/_pwV4LZxBbnCF
https://dl.doubtnut.com/l/_iYR2wkz1wJVy
https://dl.doubtnut.com/l/_EiovUMM5zvy3


with increasing depth (assume the earth to be a

sphere of uniform density).

Watch Video Solution

18. Choose the correct alternative : 

(iii) Acceleration due to gravity is independent of

(mass of the earth / mass of the body).

Watch Video Solution

19. Choose the correct alternative : 

(iv) The formula  is

(more/less) accurate than the formula 

−GMm(1/r2 − 1/r1)

mg(r2 − r1)

https://dl.doubtnut.com/l/_EiovUMM5zvy3
https://dl.doubtnut.com/l/_pRpYlNb668pt
https://dl.doubtnut.com/l/_3ZRCT38H14MD


for the di�erence of potential energy between two

points  distance away from the centre of

the earth.

Watch Video Solution

r2 and r1

20. If both the radius and the mean density of a

planet are half the radius and the mean density of the

earth, what will be the acceleration due to gravity on

the surface of that planet ? Given that the

acceleration due to gravity on the earth's surface

Watch Video Solution

= 980cm ⋅ s− 2

https://dl.doubtnut.com/l/_3ZRCT38H14MD
https://dl.doubtnut.com/l/_pfukdv5ycKLv


21. Calculate the angular velocity of the earth for

which e�ective acceleration due to gravity at the

equator becomes zero. In this condition, what will be

the length of the day ? Take

Watch Video Solution

Re = 6400km and g = 10m ⋅ s− 2

22. Find the percentage decrease in the weight of a

body when taken 32 km below the surface of the

earth. Take radius of earth =6400 km.

Watch Video Solution

https://dl.doubtnut.com/l/_VaRVONMchXnw
https://dl.doubtnut.com/l/_dU4pxiV9WITu
https://dl.doubtnut.com/l/_AwAPtyc9Me75


23. The density of a planet is  rd that of the earth

and its radius is  th that of the earth. If a person

can jump up to 2m on the surface of the earth, what

is the maximum height up to which the person can

jump on that planet ?

Watch Video Solution

1

3
1

4

24. Determine the value of the escape velocity from

the surface of the moon. The radius of the moon=

 and its mass =   

Watch Video Solution

1.7 × 106m 7.35 × 1022kg.

(G = 6.67 × 10− 11N ⋅ m2 ⋅ kg− 2)

https://dl.doubtnut.com/l/_AwAPtyc9Me75
https://dl.doubtnut.com/l/_aDno33f4c3yF


25. The radius of a planet is double than that of the

earth but their average densities are the same. If the

escape velocities of the planet and the earth are

 respectively, then prove that .

Watch Video Solution

vp and ve vp = 2ve

26. How much energy would be needed for a body of

mass 10 kg to escape from the earth ? Take

Watch Video Solution

g = 10m ⋅ s− 2 and Re = 6400km.

https://dl.doubtnut.com/l/_aDno33f4c3yF
https://dl.doubtnut.com/l/_H43zK0cc0kmt
https://dl.doubtnut.com/l/_P0ngfwaToYtC
https://dl.doubtnut.com/l/_JArHSyvRpjdp


27. The planet Mercury revolves around the sun once

in 88 days. If the mean distance between the earth

and the sun is km , what is the mean

distance of Mercury from the sun ?

Watch Video Solution

1.5 × 108

28. Two planets are revolving around a star and the

ratio of their average orbital radii is 2:1 . Determine

the ratio of their time periods.

Watch Video Solution

https://dl.doubtnut.com/l/_JArHSyvRpjdp
https://dl.doubtnut.com/l/_lMHgEyx2eQX9


29. An arti�cial satellite revolves around the earth in a

circular path at a distance of 3400 km from the

earth's surface. Find the velocity of the arti�cial

satellite . The radius of the =6400km,

.

Watch Video Solution

g = 980cm ⋅ s− 2

30. Let us assume that our galaxy consists of

 stars each of one solar mass. How long will

a star at a distance of 50,000 ly from the galactic

centre take to complete one revolution ? Take the

diameter of the Milky Way to be  ly.

2.5 × 1011

105

https://dl.doubtnut.com/l/_JGUaCPbUbOtw
https://dl.doubtnut.com/l/_Ull6VGmHXSRg


Watch Video Solution

31. Choose the correct alternative: 

(i) If the zero of potential energy is at in�nity, the

total energy of an orbiting satellite is negative of its

(kinetic/potential) energy.

Watch Video Solution

32. Choose the correct alternative: 

(ii) The energy required to launch an orbiting satellite

out of the earth's gravitational in�uence is

(more/less) than the energy required to project a

https://dl.doubtnut.com/l/_Ull6VGmHXSRg
https://dl.doubtnut.com/l/_1YbJ5GHTO9VV
https://dl.doubtnut.com/l/_IHCXTNWWw8GV


stationary object at the same height (as the satellite)

out of the earth's in�uence.

Watch Video Solution

33. A satellite of mass 1000 kg moves in a circular

orbit of radius 7000 km around the earth. Calculate

the total energy required to place the satellite in

orbit from earth's surface. Take Radius of earth =6400

km and .

Watch Video Solution

g = 10m ⋅ s− 2

https://dl.doubtnut.com/l/_IHCXTNWWw8GV
https://dl.doubtnut.com/l/_5tA3EfUlXuZ9


Problem Set Ii

34. An arti�cial satellites is revolving at a height of

500 km above the earth's surface in a circular orbit,

completing one revolution in 98 minutes. Calculate

the mass of the earth. Given

Watch Video Solution

G = 6.67 × 10− 11N ⋅ m2 ⋅ kg− 2 and Re = 6.4 × 106m

1. The distance the sun and the earth is .

At what point on the line joining them, will the

gravitational attraction of the sun and that of the

1.5 × 108km

https://dl.doubtnut.com/l/_brNF1NfRADfr
https://dl.doubtnut.com/l/_2pxxu64Ho3vt


earth be equal but opposite ? ( Mass of the sun is

336400 times the mass of the earth )

Watch Video Solution

2. A spherical mass of 20 kg lying on the earth's

surface is attracted by another spherical mass of 250

kg with a force equal to the weight of 0.25 mg-wt .

The centres of the two masses are 30 cm apart.

Calculate the mass of the earth. Radius of earth

m.

Watch Video Solution

= 6 × 106

https://dl.doubtnut.com/l/_2pxxu64Ho3vt
https://dl.doubtnut.com/l/_wHYacD7FtTNQ


3. Mass of the earth is 81 times has mass of the moon.

The distance between earth and moon is  km.

calculate the position of the point on the line joining

the centres of earth and moon where the

gravitational �eld is zero.

Watch Video Solution

4 × 105

4. The radius of earth is , its mean

density is . Calculate the earth's surface

potential.

Watch Video Solution

6.37 × 106m

5.5g ⋅ cm− 3

https://dl.doubtnut.com/l/_FbB9C7oAGcmA
https://dl.doubtnut.com/l/_ZdW62ojjYTF1
https://dl.doubtnut.com/l/_yFJRhIhLurxl


5. If the acceleration due to gravity at a altitude h

 above the earth's surface is  and at the

same depth below the surface of the earth is , then

prove that . [R=radius of the earth]

Watch Video Solution

(h < < R) g1

g2

g2 = g1(1 + )
h

R

6. Assume that the earth is a uniform sphere of radius

R. If the acceleration due to gravity at a height h

above the earth's surface is  and at the same depth

below the surface of the earth is , then

show that, .

Watch Video Solution

g1

g2(h < R)

g2 = g1(1 − )(1 + )
2

h

R

h

R

https://dl.doubtnut.com/l/_yFJRhIhLurxl
https://dl.doubtnut.com/l/_MzZyhdC4Z9TL


7. Assume that the earth is a uniform sphere of radius

R. If the acceleration due to gravity at an altitude h is

the same as its value at the same depth below the

surface of the earth, then show that

Watch Video Solution

h = (√5 − 1)R.
1

2

8. The acceleration due to gravity at a hill station is

less by 0.05% with respect to that at sea level. What is

the height of that hill station? The radius of the earth

=6400 km.

https://dl.doubtnut.com/l/_MzZyhdC4Z9TL
https://dl.doubtnut.com/l/_Fm8n2dG2qXAz
https://dl.doubtnut.com/l/_QINluAWbYh2c


Watch Video Solution

9. If the span of a day on the earth would have been 6

days, what would be the percentage decrease in the

acceleration due to gravity at the equator compared

to that at the poles ? (Radius of the earth =6400 km,

value of g at the poles =

View Text Solution

981cm ⋅ s− 2

10. A body of mass m is raised to a height h from a

point on the surface of the earth of the earth where

the acceleration due to gravity is g. Prove that the

https://dl.doubtnut.com/l/_QINluAWbYh2c
https://dl.doubtnut.com/l/_htFQKEdIkvKP
https://dl.doubtnut.com/l/_CtcIBF7wx59v


loss of weight due to variation of g is  , where

R is the radius of the earth.

Watch Video Solution

2mgh

R

11. How much below the surface of earth does

acceleration due to gravity become 1% of its value at

the earth's surface ? The earth is assumed to be a

sphere of radius .

Watch Video Solution

6.4 × 106m

12. The ratio of the mass of the moon to that of the

earth is 1:81. If the radius of the moon is assumed to

https://dl.doubtnut.com/l/_CtcIBF7wx59v
https://dl.doubtnut.com/l/_QWdz2N1zkxxx
https://dl.doubtnut.com/l/_Q4z0Si3ITyEQ


be one-fourth of that of the earth , then what is the

acceleration due to gravity on the surface of the

moon in terms of that on the earth's surface ? Hence,

�nd the escape velocity from the surface of the moon

in terms of that from the earth's surface.

Watch Video Solution

13. A rocket is �red vertically with a speed of

 from the earth's surface . How far from the

earth does the rocket go before returning to the

earth ? Mass of the earth= , mean radius

of the earth=

.

5km ⋅ s− 1

6.0 × 1024kg

6.4 × 106m, G = 6.67 ⋅ 10− 11N ⋅ m2 ⋅ kg− 2

https://dl.doubtnut.com/l/_Q4z0Si3ITyEQ
https://dl.doubtnut.com/l/_vlDFlZ837gl1


Watch Video Solution

14. A rocket starts vertically upward with speed .

Show that its speed v at height h is given by

 where R is the radius of the earth.

Watch Video Solution

v0

v2
0 − v2 =

2gh

1 + h

R

15. A body is projected vertically upwards from the

surface of earth with a velocity equal to half of escape

speed. What is the maximum height attained by the

body ?

Watch Video Solution

https://dl.doubtnut.com/l/_vlDFlZ837gl1
https://dl.doubtnut.com/l/_PjHHE29LHT2e
https://dl.doubtnut.com/l/_JvC3fT7vrxoQ


16. The moon revolves around the earth once in 

days. If the average distance between the earth and

moon is 384000km , determine the orbital speed and

the orbital angular velocity of the moon.

Watch Video Solution

271

3

17. A satellite is revolving around the earth at an

altitude of 700 km. Determine the horizontal velocity

of the satellite. The radius of the earth =6300km ,

Watch Video Solution

g = 9.8m ⋅ s− 2

https://dl.doubtnut.com/l/_JvC3fT7vrxoQ
https://dl.doubtnut.com/l/_NLoPCVjXCGod
https://dl.doubtnut.com/l/_cWCtJnkJPp36


18. The radius of the earth = R. if a geostationary

satellite is revolving along a circular path at an

altitude of 6R above the surface of the earth, what

will be the time period of revolution of another

satellite revolving around the earth at an altitude of

2.5R ?

Watch Video Solution

19. An arti�cial satellite circled around the earth at a

distance of 3400 km. Calculate its orbital velocity and

https://dl.doubtnut.com/l/_cWCtJnkJPp36
https://dl.doubtnut.com/l/_tHs3lIni6g2H
https://dl.doubtnut.com/l/_4OGzOuLr0DZW


period of revolution. Radius of earth =6400 km and

.

Watch Video Solution

g = 9.8m ⋅ s− 2

20. 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 earth. 

(i) Determine the height of satellite above the earth's

surface.

Watch Video Solution

https://dl.doubtnut.com/l/_4OGzOuLr0DZW
https://dl.doubtnut.com/l/_9XbvckH38NDh


21. 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 earth. 

(ii) if the satellite is stopped suddenly in its orbit and

allowed to fall freely on to the earth, �nd the speed

with which it hits the surface of the earth. Take

.

Watch Video Solution

g = 9.8m ⋅ s− 2 and Re = 6400km

22. The mass and the radius of the moon are

 respectively of the mass and the

radius of the earth. If a body is thrown vertically

th and th
1

80

1

4

https://dl.doubtnut.com/l/_GErDiLxLdXQt
https://dl.doubtnut.com/l/_x5N99DD35tDw


upwards with a velocity of  on the moon's

surface , then up to what height will it rise ?

Watch Video Solution

14m ⋅ s− 1

23. The radius of the planet jupiter is 71000 km and

the escape velocity from the surface of this planet is

. Determine the acceleration due to

gravity on the surface of jupiter.

Watch Video Solution

59.6km ⋅ s− 1

24. A body of mass m is raised from the surface of the

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

https://dl.doubtnut.com/l/_x5N99DD35tDw
https://dl.doubtnut.com/l/_rN3oYW4U0dsL
https://dl.doubtnut.com/l/_91cwtUknTqkf


earth. If the acceleration due to gravity on the earth's

surface is g , prove that the potential energy of the

body has increased by  mgR.

Watch Video Solution

1

2

25. Two stars each of one solar mass 

are approaching each other for a head-on collision .

When they are  apart, their speeds are

negligible. What is the speed with which they collide ?

The radius of each star is  . Assume the stars

remain undistorted until they collide. (Use the known

value of G).

Watch Video Solution

( = 2 × 1030kg)

109km

104km

https://dl.doubtnut.com/l/_91cwtUknTqkf
https://dl.doubtnut.com/l/_KM9HXgsXseyW


26. Two heavy spheres each of mass 100 kg and radius

0.10 m are placed 1.0 m apart on a horizontal table.

What is the gravitational force and potential at the

mid-point of the line joining the centres of the

spheres ? Is an object placed at that point in

equilibrium ? if so, is the equilibrium stable or

unstable ?

Watch Video Solution

27. An arti�cial satellite is moving in an orbit around

the earth with a velocity equal to one-third the

https://dl.doubtnut.com/l/_KM9HXgsXseyW
https://dl.doubtnut.com/l/_CZXgWVJnKwgE
https://dl.doubtnut.com/l/_cpW9lBXZCD7O


escape velocity from the surface of the earth. 

(i) Find the height of the satellite from the surface of

the earth.

Watch Video Solution

28. An arti�cial satellite is moving in an orbit around

the earth with a velocity equal to one-third the

escape velocity from the surface of the earth. 

(ii) The satellite comes to rest in its orbit and then is

allowed to fall freely on to the surface of the earth.

Find the speed with which the satellite strikes the

earth's surface. Given radius of earth =6400 km.

Watch Video Solution

https://dl.doubtnut.com/l/_cpW9lBXZCD7O
https://dl.doubtnut.com/l/_KQ0Rj82tA0mZ


Problem Set Ii Hots Numerical Problems

29. Show that the moon would escape if its speed

were increased by 42% .

Watch Video Solution

1. The average distance of the sun from the earth is

km and the average distance of the moon

from the earth is 384000 km. if the attraction of the

sun on the earth is 180 times the attraction of the

1.5 × 108

https://dl.doubtnut.com/l/_KQ0Rj82tA0mZ
https://dl.doubtnut.com/l/_1U1tUdot9uj5
https://dl.doubtnut.com/l/_kdwG8Qh84mpz


moon ,how many times is the mass of the sun greater

than that of the moon ?

Watch Video Solution

2. The mass and the diameter of the planet jupiter are

309 times and 11 times the mass and the diameter of

the earth respectively. Determine the acceleration due

to gravity on the surface of jupiter.

Watch Video Solution

3. A body is projected vertically upwards with a kinetic

energy which is half of the minimum kinetic energy

https://dl.doubtnut.com/l/_kdwG8Qh84mpz
https://dl.doubtnut.com/l/_GyxXdltAJqyh
https://dl.doubtnut.com/l/_LeFlmX4cm6LF


required to escape the earth's gravitational

attraction. Calculate the maximum height attained by

the body. (Radius of the earth=R)

Watch Video Solution

4. The masses and radii of the earth and the moon

are  respectively. Their centres

are at a distance d apart. Find the minimum speed

with which a particle of mass m should be projected

from a point midway between the two centres so that

it escape to in�nity.

Watch Video Solution

M1, R1 and M2, R2

https://dl.doubtnut.com/l/_LeFlmX4cm6LF
https://dl.doubtnut.com/l/_QIG25tXJRWP0


5. A body is thrown vertically upwards with a velocity v

from the surface of the earth. Show that the height h

up to which the body will rise is given by

 here ,R=radius of the earth ,

g=acceleration due to gravity.

Watch Video Solution

h =
v2R

2gR − v2

6. Imagine a light planet revolving around a very

heavy star in a circular path. The radius of the orbit =R

and the time period of revolution =T. if the

gravitational force of attraction between the star and

the planet is directly proportional to , then theR− 5 / 2

https://dl.doubtnut.com/l/_CGDDQg1mvk7b
https://dl.doubtnut.com/l/_iNTBx942yvU3


relation between T and R would be .

Determine the value of n.

Watch Video Solution

T 2 ∝ Rn

7. The orbital angular momentum of the earth with

respect to the sun divided by the mass of the earth is

. Determine the area enclosed by

the orbit of the earth.

Watch Video Solution

4.4 × 1015m2 ⋅ s− 1

8. What will be the kinetic energy , potential energy

and total energy of an arti�cial satellite of mass kg105

https://dl.doubtnut.com/l/_iNTBx942yvU3
https://dl.doubtnut.com/l/_CfW39AaJODl6
https://dl.doubtnut.com/l/_39g5u7XctdzK


situated at a height of 3400 km above the surface of

the earth ?  , radius of the

earth=6400 km]

Watch Video Solution

[g = 9.8m ⋅ s− 2

9. As you have learnt in the text ,a geostationary

satellite orbits the earth at a height of nearly 36000

km from the surface of the earth. What is the

potential due to earth's gravity at the site of this

satellite? (Take the potential energy at in�nity to be

zero.) Mass of the earth= , radius =6400

km.

Watch Video Solution

6.0 × 1024kg

https://dl.doubtnut.com/l/_39g5u7XctdzK
https://dl.doubtnut.com/l/_eOzbEhpPftLq


10. A spaceship is stationed on Mars. How much

energy must be expended on the spaceship to launch

it out of the solar system ? Mass of the spaceship=

, mass of the sun , mass of Mars 

, radius of Mars = , mass of

the orbit of Mars

.

Watch Video Solution

1000kg = 2 × 1030kg

= 6.4 × 1023kg 3395km

= 2.28 × 108km, G = 6.67 × 10− 11N ⋅ m2 ⋅ kg− 2

11. A star 2.5 times the mass of the of the sun and

collapsed to a size of 12 km rotates with a speed of 1.2

https://dl.doubtnut.com/l/_eOzbEhpPftLq
https://dl.doubtnut.com/l/_fdVaukfOzBPx
https://dl.doubtnut.com/l/_l3gsx3uQlshO


rev. per second. (Extremely compact stars of this kind

are known as neutron stars. Certain stellar objects

called pulsars belong to this category). Will an object

placed on its equator remain stuck to its surface due

to gravity ? (mass of the sun ).

Watch Video Solution

2 × 1030kg

12. Prove that in the case of an arti�cial satellite

revolving around a spherical planet, its minimum time

period of revolution depends only on the mean

density of the planet.

Watch Video Solution

https://dl.doubtnut.com/l/_l3gsx3uQlshO
https://dl.doubtnut.com/l/_b3F8qcwiMnig


13. The masses of two planets are M and 16M

respectively. Their radii are a and 2a respectively and

their centres are 10 a apart. A body of mass m is �red

straight from the surface of the larger planet towards

the smaller planet. What should be the minimum

projectile speed so that it reaches the surface of the

smaller planet ? Obtain the expression in terms of G,

M and a.

View Text Solution

14. A body of mass M is divided into two parts -one of

mass m and another of mass (M-m) . The two pieces

https://dl.doubtnut.com/l/_F6qMdaw5XwAv
https://dl.doubtnut.com/l/_BOiV546LDbsu


Entrance Corner Assertion Reason Type

are kept at a distance . What should be the value of

the ratio , so that the gravitational force of

attraction between the two piece will be the

maximum ?

Watch Video Solution

m

M

1. Statement I: An astronaut in an orbiting space

station above the earth experiences weightlessness. 

Statement II: An object moving around the earth

under the in�uence of earth's gravitation force is in a

state of free fall.

https://dl.doubtnut.com/l/_BOiV546LDbsu
https://dl.doubtnut.com/l/_958gkJSGOjsm


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::B::C::D

View Text Solution

https://dl.doubtnut.com/l/_958gkJSGOjsm
https://dl.doubtnut.com/l/_68SySqjxsM2K


2. Statement I: If time period of a satellite revolving in

circular orbit in equatorial plane is 24h, then it must

be geostationary satellite. 

Statement II: Time period of a geostationary satellite

is 24 h.

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.

https://dl.doubtnut.com/l/_68SySqjxsM2K


D. Statement I is false, statement II is true.

Answer: D

Watch Video Solution

3. Statement I: Gravitational force between two

masses in air is F. if they are immersed in water force

will remain F. 

Statement II: Gravitational force does not depend on

the medium between the masses.

A. Statement I is true, statement II is true,

statement II is a correct explanation for

https://dl.doubtnut.com/l/_68SySqjxsM2K
https://dl.doubtnut.com/l/_4bBQ2HiGZKLj


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::B::C::D

Watch Video Solution

4. Statement I: The binding energy of a satellite does

not depend upon the mass of the satellite. 

https://dl.doubtnut.com/l/_4bBQ2HiGZKLj
https://dl.doubtnut.com/l/_N5jiyMpuzUon


Statement II: Binding energy is the negative value of

total energy of satellite .

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: D

https://dl.doubtnut.com/l/_N5jiyMpuzUon


Watch Video Solution

5. Statement I: Kepler's laws for planetary motion are

consequence of Newton's laws. 

Statement II: Kepler's laws can be derived by using

Newton's laws.

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/_N5jiyMpuzUon
https://dl.doubtnut.com/l/_7OdqqWswzeOH


Entrance Corner Multiple Correct Answers Type

C. Statement I is true, statement II is false.

D. Statement I is false, statement II is true.

Answer: D

View Text Solution

1. An orbiting satellite will escape if

A. its speed is increased by 41%

https://dl.doubtnut.com/l/_7OdqqWswzeOH
https://dl.doubtnut.com/l/_1mVyhTUKkc0D


B. its speed in the orbit is made  times of

its initial value

C. its kinetic energy is doubled

D. it stops moving in the orbit

Answer: A::C

View Text Solution

√(1.5)

2. A comet is revolving around the sun in a highly

elliptical orbit. Which of the following will remain

constant throughout its orbit ?

A. kinetic energy

https://dl.doubtnut.com/l/_1mVyhTUKkc0D
https://dl.doubtnut.com/l/_nQMQc1iuzjW2


B. potential energy

C. total energy

D. angular momentum

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

View Text Solution

3. Which of the following are correct ?

A. out of electrostatic, electromagnetic , nuclear

and gravitational interactions the gravitational

interaction is the weakest

https://dl.doubtnut.com/l/_nQMQc1iuzjW2
https://dl.doubtnut.com/l/_SWxGvc143Uf8


B. if earth were to rotate faster than its present

speed, the weight of an object would decrease

at the equator but remain unchanged at the

poles

C. the mass of earth in terms of g,R and G is

D. if 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: C::D

View Text Solution

(gR2 /G)

https://dl.doubtnut.com/l/_SWxGvc143Uf8


4. A small mass m is moved slowly from the surface of

the earth to a height h above the surface. The work

done (by an external agent) in doing this is

A. mgh , for all values of h

B. mgh for 

C.  , for 

D.  for 

Answer: B::C

Watch Video Solution

h < < R

mgR
1

2
h = R

− mgR
1

2
h = R

https://dl.doubtnut.com/l/_SWxGvc143Uf8
https://dl.doubtnut.com/l/_ZeYKHbi0y0z1


Entrance Corner Comprehension Type

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

  

(i) Find the magnitude of the gravitational force

acting on a particle of mass 2kg placed at the origin.

A. 26N

B. 30N

C. 20N

D. 35N

Answer: A

Watch Video Solution

→
E = (5N ⋅ kg− 1) î + (12N ⋅ kg− 1) ĵ

https://dl.doubtnut.com/l/_zXh7N69etYlz


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

  

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

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

zero.

A. 

B. 

C. 

D. 

Answer: C

→
E = (5N ⋅ kg− 1) î + (12N ⋅ kg− 1) ĵ

−30J ⋅ kg− 1, − 30J ⋅ kg− 1

−40J ⋅ kg− 1, − 30J ⋅ kg− 1

−60J ⋅ kg− 1, − 60J ⋅ kg− 1

−40J ⋅ kg− 1, − 50J ⋅ kg− 1

https://dl.doubtnut.com/l/_zXh7N69etYlz
https://dl.doubtnut.com/l/_AozNTUfVhIpl


Watch Video Solution

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

  

(iii) Find the change in gravitational potential energy

if a particle of mass 2 kg is taken from the origin to

the point (12m,5m).

A. 

B. 

C. 

D. 

Answer: B

→
E = (5N ⋅ kg− 1) î + (12N ⋅ kg− 1) ĵ

−225J

−240J

−245J

−250J

https://dl.doubtnut.com/l/_AozNTUfVhIpl
https://dl.doubtnut.com/l/_bvxkvc9GsOyE


Watch Video Solution

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

  

(iv) Find the change in potential energy if the particle

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

A. 

B. 

C. zero

D. 

Answer: C

→
E = (5N ⋅ kg− 1) î + (12N ⋅ kg− 1) ĵ

−10J

−50J

−60J

https://dl.doubtnut.com/l/_bvxkvc9GsOyE
https://dl.doubtnut.com/l/_6o3m5k2hpmd3


Entrance Corner Integer Answer Type

Watch Video Solution

1. Gravitational acceleration on the surface of a planet

is  g, 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 earth

is taken to be 11  , the escape speed on the

surface of the planet in  will be

Watch Video Solution

(√6/11)

2

3

km ⋅ s− 1

km ⋅ s− 1

https://dl.doubtnut.com/l/_6o3m5k2hpmd3
https://dl.doubtnut.com/l/_yN2Z8Go0swCj
https://dl.doubtnut.com/l/_Fr1W9P92zRik


2. A binary star consists of two stars A ( mass 2.2 )

and B (mass ), where  is the mass of the sun.

They are separated by distance d and are rotating

about their centre of mass, which is stationary. The

ratio of the total angular momentum of the binary

star to the angular momentum of star B about the

centre of mass is

Watch Video Solution

Ms

11Ms Ms

3. A particle is projected vertically upwards from the

surface of the earth of radius R, with a kinetic energy

equal to half of the minimum value needed for it to

escape. The maximum height to which it rises above

https://dl.doubtnut.com/l/_Fr1W9P92zRik
https://dl.doubtnut.com/l/_XO3cyHPChTIj


the surface of the earth is nR. What should be the

value of n ?

Watch Video Solution

4. The time period of a satellite A, whose orbital

radius is  is  and the time period of a satellite B

having radius  is  . Find the ratio of  and .

Watch Video Solution

r0 T0

4r0 TB TB T0

5. Two particles of masses  are kept at a

separation of d. when a third particle is kept at a

m1 and m2

https://dl.doubtnut.com/l/_XO3cyHPChTIj
https://dl.doubtnut.com/l/_RBVlOrd24Ofg
https://dl.doubtnut.com/l/_eKFm6iMop0jc
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distance of  from  , then it does not experience

any net force. Determine the ratio .

Watch Video Solution

d

3
m1

m2

m1

1. Show that for planetary motion around the sun, the

orbital velocity of a planet is maximum and minimum

at the nearest and furthest point respectively from

the sun.

Watch Video Solution

https://dl.doubtnut.com/l/_eKFm6iMop0jc
https://dl.doubtnut.com/l/_MhHgVbkloQjZ
https://dl.doubtnut.com/l/_CP6LT6r7Vs0E


2. At what height above the surface of the earth is the

gravitational potential energy of a body equal to that

on the surface of the moon ? Assume that the mass

of the earth is 80 times that of the moon and the

radius of the earth is 4 times that of the moon. Given

,Radius of the earth =6400 km.

Watch Video Solution

3. does the motion of a satellite obey Kepler's laws ?

View Text Solution

https://dl.doubtnut.com/l/_CP6LT6r7Vs0E
https://dl.doubtnut.com/l/_7vwM7gkXr2me


4. The orbital velocity of a satellite in a circular orbit

close to the earth is  . If the escape velocity of an

object projected from the earth be , then the ratio

of these two velocities is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

v0

ve

1: 1

√2: 1

√3: 1

2: 1

https://dl.doubtnut.com/l/_OvgLsifmFLSz
https://dl.doubtnut.com/l/_6k9cAF8UAPcm


5. Find expressions for the potential energy (V) and

the kinetic energy (K) of the moon in the gravitational

�eld of the earth. Hence �nd the total energy of the

moon and state the signi�cance of its negative sign.

Watch Video Solution

6. What is a geostationary satellite ?

Watch Video Solution

7. An arti�cial satellite of mass m is moving round the

earth in an orbit of radius 2R. How much work is to be

https://dl.doubtnut.com/l/_6k9cAF8UAPcm
https://dl.doubtnut.com/l/_yF4q9wH7YhB0
https://dl.doubtnut.com/l/_wZcjhvJ3QNyu


done to transfer the satellite to an orbit of radius 4R

? How will the potential energy of the satellite change

? (R=Radius of earth)

Watch Video Solution

8. Suppose the gravitational force varies inversely as

the n th power of the distance. Thus the time period

of a planet moving in a circular orbit of radius r

around the sun will be proportional to

A. 

B. 

C. 

r
n+ 1

2

rn

r
n− 1

2

https://dl.doubtnut.com/l/_wZcjhvJ3QNyu
https://dl.doubtnut.com/l/_pbfU2WqxRw6g


D. 

Answer: A

Watch Video Solution

r−n

9. What are the characteristics of geostationary

satellite and polar satellite ? Why polar satellite are

called weather satellite -Explain.

View Text Solution

10. What will be the velocity of rotating of earth

about its own axis so that a body becomes weightless

https://dl.doubtnut.com/l/_pbfU2WqxRw6g
https://dl.doubtnut.com/l/_d4xu7ey4XCN7
https://dl.doubtnut.com/l/_QYpiXFHaGM9y


at the equator ?

Watch Video Solution

11. What is the relation between average density and

radius of the earth ?

Watch Video Solution

12. A planet is rotating round a heavy star along a

circular path of radius R with time T. if the

gravitational force of attraction between planet and

star is proportional to  , then . What is

the value of x ?

R− 5
2 T 2 ∝ Rx

https://dl.doubtnut.com/l/_QYpiXFHaGM9y
https://dl.doubtnut.com/l/_XE0bMTX9qFHB
https://dl.doubtnut.com/l/_gGYyxNwcuLu0


Watch Video Solution

13. A man on earth can jump to a maximum height of

2m. To what maximum height the man will be able to

jump to another planet whose density is  of the

density of earth and radius is  of the radius of earth

?

Watch Video Solution

1

3
1

4

14. If the radius of the earth becomes half of the

present radius , mass being constant, the weight of a

body will be

https://dl.doubtnut.com/l/_gGYyxNwcuLu0
https://dl.doubtnut.com/l/_efgzdRR2DYAz
https://dl.doubtnut.com/l/_4LLzD8gxZfzq


A. halved

B. one-fourth

C. doubled

D. four times

Answer: D

Watch Video Solution

15. Determine the dimension of gravitational constant

.

Watch Video Solution

https://dl.doubtnut.com/l/_4LLzD8gxZfzq
https://dl.doubtnut.com/l/_n8feY0f4npDw
https://dl.doubtnut.com/l/_LqSNu1OM6IqS


16. The value of the acceleration due to gravity at a

height h from the surface of the earth is  and that

at a depth h below the earth's surface is  .Show that

 [Radius of earth ]

Watch Video Solution

g1

g2

= (1 + )
g2

g1

h

R
R > > h

17. Gravitational force is

A. repulsive

B. electrical

C. conservative

D. non-conservative

https://dl.doubtnut.com/l/_LqSNu1OM6IqS
https://dl.doubtnut.com/l/_HG35EAttb5Iw


Answer:

Watch Video Solution

18. De�ne gravitational constant. State its SI unit.

Watch Video Solution

19. Mass remaining constant , if the radius of the

earth decreases by 1% what is the percentage change

in acceleration due to gravity on the surface of the

earth ?

Watch Video Solution

https://dl.doubtnut.com/l/_HG35EAttb5Iw
https://dl.doubtnut.com/l/_G2ktJJ4cIl5o
https://dl.doubtnut.com/l/_EvDSFzqNrqzA


20. An object is projected vertically upwards with a

velocity u from the surface of the earth. Show that

the maximum height reached by the object is

  

where R is the radius of the earth. Calculate escape

velocity from it.

Watch Video Solution

h =
u2R

2gR − u2

21. Considering the earth as a uniform sphere of

radius R show that if the acceleration due to gravity

at a height h from the surface of earth is equal to the

https://dl.doubtnut.com/l/_EvDSFzqNrqzA
https://dl.doubtnut.com/l/_WnqDoZr5SL61
https://dl.doubtnut.com/l/_YNXJtvp7VJ1I


acceleration due to gravity at the same depth, then

Watch Video Solution

h = (√5 − 1)R.
1

2

22. Keeping the mass �xed , if the radius of the earth

is halved, the acceleration due to gravity at any place

will be

A. half of the original

B. one-fourth of the original

C. doubled of the original

D. four times of the original

https://dl.doubtnut.com/l/_YNXJtvp7VJ1I
https://dl.doubtnut.com/l/_L6x8Oh9LyIKU


Answer: D

Watch Video Solution

23. De�ne acceleration due to gravity. Deduce an

expression of the acceleration of the acceleration due

to gravity at a place on the surface of the earth due

to its rotating.

Watch Video Solution

24. What is meant by gravitational potential energy ?

Deduce an expression of the total energy of a planet

https://dl.doubtnut.com/l/_L6x8Oh9LyIKU
https://dl.doubtnut.com/l/_efUcR9UtG0ew
https://dl.doubtnut.com/l/_OZlnnx0JHjON
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in its orbit.

Watch Video Solution

1. An arti�cial satellite moves in a circular orbit

around the earth. Total energy of the satellite is given

by E.The potential energy of the satellite is

A. 

B. 

C. 

−2E

2E

2E
3

https://dl.doubtnut.com/l/_OZlnnx0JHjON
https://dl.doubtnut.com/l/_CReP7ngrQcbf


D. 

Answer: B

Watch Video Solution

−2E
3

2. Two particle of mass  approach each

other due to their mutual gravitational attraction

only. Then

A. acceleration of both the particles are equal

B. acceleration of the particle of mass  is

proportional to 

m1 and m2

m1

m1

https://dl.doubtnut.com/l/_CReP7ngrQcbf
https://dl.doubtnut.com/l/_CIOkvsIyOfYy


C. acceleration of the particle of mass  is

proportional to 

D. acceleration of the particle of mass  is

inversely proportional to .

Answer: C

Watch Video Solution

m1

m2

m1

m1

3. A satellite has kinetic energy K, potential energy V

and total energy E. which of the following statements

is true ?

A. K = − V /2

https://dl.doubtnut.com/l/_CIOkvsIyOfYy
https://dl.doubtnut.com/l/_w6e1g9IUB7sj


B. 

C. 

D. 

Answer: A

Watch Video Solution

K = V /2

E = K/2

E = − K/2

4. The ratio of acceleration due to gravity  on

the surface of two planets is  and the ratio of

their respective average densities  is . What

is the ratio of respective escape velocities  from

the surface of the planets?

g1 : g2

5: 2

ρ1 : ρ2 2: 1

v1 : v2

https://dl.doubtnut.com/l/_w6e1g9IUB7sj
https://dl.doubtnut.com/l/_B5i1kg9aKztU
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A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

5: 2

√5: √2

5: 2√2

25: 4

1. Four particles, each of mass M and equidistant from

each other, move along a circle of radius R under the

https://dl.doubtnut.com/l/_B5i1kg9aKztU
https://dl.doubtnut.com/l/_lkCQhjq8fywQ


action of their mutual gravitational attraction, the

speed of each particle is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

√
GM

R

√2√2
GM

R

√ (1 + 2√2)
GM

R

√ (1 + 2√2)
1

2

GM

R

2. From a solid sphere of mass M and radius R, a

spherical portion of radius  is removed as shown in
R

2

https://dl.doubtnut.com/l/_lkCQhjq8fywQ
https://dl.doubtnut.com/l/_6VLbYjjISZtR


the �gure. Taking gravitational potential V=0 at

, the potential at the centre of the cavity thus

formed is (G=gravitational constant) 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

r = ∞

−GM

2R

−GM

R

−2GM

3R

−2GM

R

https://dl.doubtnut.com/l/_6VLbYjjISZtR


3. A satellite is revolving in a circular orbit at a height

h from the earth's surface (radius of earth

). The minimum increase in its orbital

velocity required so that the satellite could escape

from the earth's gravitational �eld , is close to :

(Neglect the e�ect of atmosphere)

A. 

B. 

C. 

D. 

Answer: D

W h Vid S l i

R, h < < R

√2gR

√gR

√
gR

2

√gR(√2 − 1)

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


Watch Video Solution

4. The variation of acceleration due to gravity g with

distance d from centre of the earth is best

represented by (R=earth 's radius):

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_TAosFyhJqODu
https://dl.doubtnut.com/l/_F0x1k8OGTXDi
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1. A black hole is an object whose gravitational �eld is

so strong that even light cannot escape from it. To

what approximate radius would earth ( mass

) have to be compressed to be a

black hole ?

A. 

B. 

C. 

D. 100m

Answer: C

= 5.98 × 1024kg

10− 9m

10− 6m

10− 2m

https://dl.doubtnut.com/l/_t73GGIhRS970


Watch Video Solution

2. Dependence of intensity of gravitational �eld ( E )

of earth with distance ( r ) from centre of earth is

correctly represented by

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_t73GGIhRS970
https://dl.doubtnut.com/l/_N080cswTxikE


3. Kepler's third law states that square of period of

revolution (T) of a planet around the sun , is

proportional to third power of average distance

between sun and planet ? 

i.e.,   

here K is constant. 

If the masses of sun and planet are M and m

respectively, then as per Newton's law of gravitation,

force of attraction between them is 

 here G is gravitational constant  

The relation between G and K is described as

A. 

T 2 = Kr3

F =
GMm

r2

GK = 4π2

https://dl.doubtnut.com/l/_N080cswTxikE
https://dl.doubtnut.com/l/_KfUsvicyMjN4
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B. 

C. K=G

D. 

Answer: B

Watch Video Solution

GMK = 4π2

K =
1

G

1. The ratio of escape velocity at earth to the

escape velocity at a planet  whose radius and

mean density are twice as that of earth is

(ve)

(vp)

https://dl.doubtnut.com/l/_KfUsvicyMjN4
https://dl.doubtnut.com/l/_qDCQf16OPkYY


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1: 2√2

1: 4

1: √2

1: 2

2. At what height from the surface of earth the

gravitation potential and the value of g are

 respectively ?

Take the radius of earth as 6400 km.

−5.4 × 107J ⋅ kg− 1 and 6m ⋅ s− 2

https://dl.doubtnut.com/l/_qDCQf16OPkYY
https://dl.doubtnut.com/l/_3zUDALSGpB8m


A. 1600 km

B. 1400 km

C. 2000 km

D. 2600 km

Answer: D

Watch Video Solution

3. Imagine earth to be a solid sphere of mass M and

radius R. if the value of acceleration due to gravity at

a depth d below earth's surface is same as its value at

a height h above its surface and equal to  (where g
g

4

https://dl.doubtnut.com/l/_3zUDALSGpB8m
https://dl.doubtnut.com/l/_0tJ6zKzQof3X


is the value of acceleration due to gravity on the

surface of earth ), the ratio of  will be

A. 1

B. 

C. 

D. 

Answer: B

Watch Video Solution

h

d

4

3

3
2

2

3

4. A satellite of mass m is in circular orbit of radius

 about earth (mass of earth  , radius of earth 3RE ME

https://dl.doubtnut.com/l/_0tJ6zKzQof3X
https://dl.doubtnut.com/l/_pHH6AN2GDMB1


).  

How much additional energy is required to transfer

the satellite to an orbit of radius  ?

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

RE

9RE

GMEm

3RE

GMEm

18RE

3GMEm

2RE

GMEm

9RE

https://dl.doubtnut.com/l/_pHH6AN2GDMB1


5. The kinetic energies of a planet in an elliptical orbit

about the sun , at position A, B and C are

 , respectively. AC is the major axis

and SB is perpendicular to AC at the position of the

sun S as shown in the �gure. Then 

A. 

B. 

C. 

D. 

Answer: B

Vi T S l i

KA, KB and KC

KB < KA < KC

KA > KB > KC

KA < KB < KC

KB > KA > KC

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


View Text Solution

6. If the mass of the sun were ten times smaller and

the universal gravitational constant were ten times

larger in magnitude , which of the following is not

correct ?

A. Time period of a simple pendulum on the earth

would decrease

B. Walking on the ground would become more

di�cult

C. Raindrops will fall faster

D. g on the earth will not change

https://dl.doubtnut.com/l/_dGABiKdbLRHj
https://dl.doubtnut.com/l/_7LNj9QQqWhc2


Cbse Scanner

Answer: D

Watch Video Solution

1. What is the reason for absence of atmosphere in

some planets?

Watch Video Solution

2. State Kepler's laws on planetary motion. Explain the

way the three laws can be proved.

https://dl.doubtnut.com/l/_7LNj9QQqWhc2
https://dl.doubtnut.com/l/_IdvP0A6pXsBD
https://dl.doubtnut.com/l/_2gAs3sk6U8aN


View Text Solution

3. Discuss the variation of g with depth. What

happens to g at the centre of earth?

Watch Video Solution

4. De�ne orbital speed. Derive the expression for it.

Watch Video Solution

5. De�ne escape velocity. Derive the expression for it.

Watch Video Solution

https://dl.doubtnut.com/l/_2gAs3sk6U8aN
https://dl.doubtnut.com/l/_uKGYzJmoQKLs
https://dl.doubtnut.com/l/_BqEN5NJSLkOi
https://dl.doubtnut.com/l/_kMc9MNTRFnvN


6. A body weight 63N on the surface of the earth.

What is the gravitational force on it due to the earth

at a height equal to half the radius of the earth.

Watch Video Solution

7. Deduce Kepler's second laws of planetary motion

for a planet.

Watch Video Solution

https://dl.doubtnut.com/l/_kMc9MNTRFnvN
https://dl.doubtnut.com/l/_nSktl4UxWLPO
https://dl.doubtnut.com/l/_i5FTXDx3HOpP


8. Obtain an expression showing variation of

acceleration due to gravity with height .

Watch Video Solution

9. Why does a satellite not need any fuel to circle

around the earth? Is it possible to place an arti�cial

satellite in an orbit such that it always visible in the

sky of New Delhi ?

View Text Solution

https://dl.doubtnut.com/l/_lCCtqGewsfP7
https://dl.doubtnut.com/l/_Jjg13sh79Nnr


10. What would be the weight of a person, if he goes

to a height equal to radius of earth from its surface ?

Watch Video Solution

11. Derive an expression for the escape velocity of an

object from the surface of earth. What is its value on

the earth's surface ?

Watch Video Solution

12. A saturn year is 29.5 times the earth year. How far

is the saturn from the sun if the earth is  km1.5 × 108

https://dl.doubtnut.com/l/_FjO7J8nJIREq
https://dl.doubtnut.com/l/_ChB1kEwhv1Qg
https://dl.doubtnut.com/l/_uJo6IOQpKvGc


away from the sun ?

Watch Video Solution

13. Derive an expression for acceleration due to

gravity at a depth d from earth's surface . Is it

increases or decreases.

Watch Video Solution

14. A remote-sensing satellite of earth revolves in a

circular orbit at a height of m above the

surface of earth. Find the orbital speed and the

0.25 × 106

https://dl.doubtnut.com/l/_uJo6IOQpKvGc
https://dl.doubtnut.com/l/_NBcfSGcCsOXG
https://dl.doubtnut.com/l/_xk1AnmfG1VG9


period of revolution of satellite . Given : Earth's radius

.

Watch Video Solution

Re = 6.38 × 106m and g = 9.8m/s2

15. De�ne escape velocity. Derive an expression for

escape velocity.

Watch Video Solution

16. According to Newton's law of gravitation ,

everybody in this universe attracts every other body

with a force, which is directly proportional to the

product of their masses and the inversely

https://dl.doubtnut.com/l/_xk1AnmfG1VG9
https://dl.doubtnut.com/l/_OVdcZjKulRxf
https://dl.doubtnut.com/l/_FnEzriiFPO6i


proportional to the square of the distance between

their centres, i.e.,  or  

 where G is universal gravitational

constant .  

Read the above passage and answer the following

questions : 

(i) What is the value of G on the surface of moon ?

Watch Video Solution

F ∝
m1m2

r2

F = G
m1m2

r2

= 6.67 × 10− 11N ⋅ m2 ⋅ kg− 2

17. According to Newton's law of gravitation ,

everybody in this universe attracts every other body

with a force, which is directly proportional to the

product of their masses and the inversely

https://dl.doubtnut.com/l/_FnEzriiFPO6i
https://dl.doubtnut.com/l/_goGD62wPcY4K


proportional to the square of the distance between

their centres, i.e.,  or  

 where G is universal gravitational

constant .  

Read the above passage and answer the following

questions : 

(ii) How is the gravitational force between two bodies

a�ected when distance between them is halved ?

Watch Video Solution

F ∝
m1m2

r2

F = G
m1m2

r2

= 6.67 × 10− 11N ⋅ m2 ⋅ kg− 2

18. According to Newton's law of gravitation ,

everybody in this universe attracts every other body

with a force, which is directly proportional to the

https://dl.doubtnut.com/l/_goGD62wPcY4K
https://dl.doubtnut.com/l/_ACv2v1XTzN9Y


product of their masses and the inversely

proportional to the square of the distance between

their centres, i.e.,  or  

 where G is universal gravitational

constant .  

Read the above passage and answer the following

questions : 

(iii) What values of life do you learn from it ?

View Text Solution

F ∝
m1m2

r2

F = G
m1m2

r2

= 6.67 × 10− 11N ⋅ m2 ⋅ kg− 2

19. A body weight 63 N on the surface of the earth.

What is the gravitational force on it due to the earth

at a height equal to half the radius of earth ?

https://dl.doubtnut.com/l/_ACv2v1XTzN9Y
https://dl.doubtnut.com/l/_lEci0kIf0J6K


Watch Video Solution

https://dl.doubtnut.com/l/_lEci0kIf0J6K

