
PHYSICS

BOOKS - MODERN PUBLISHERS PHYSICS (HINGLISH)

GRAVITATION

Solved Example

1. The distance of planet Jupiter from the Sun is  times that of

the earth. Find the period of revolution of Jupiter around the Sun.

Watch Video Solution

5.2

2. The planet Mars has two moons. Phobos and Delmos (i) phobos

has period  hours,  minutes and an orbital radius of7 39

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xI9Gb9AYpUcx
https://dl.doubtnut.com/l/_4E35iZFN1c8h


. Calculate the mass of Mars. (ii) Assume that Earth

and mars move in a circular orbit around the sun, with the martian

orbit being  times the orbital radius of the Earth. What is the

length of the martian year in days? 

Watch Video Solution

9.4 × 103km

1.52

(G = 6.67 × 10− 11Nm2kg− 2)

3. A planet of mass  moves around the Sun of mass Min an

elliptical orbit. The maximum and minimum distance of the planet

from the Sun are  and , respectively. Find the relation between

the time period of the planet in terms of  and .

Watch Video Solution

m

r1 r2

r1 r2

4. Let the speed of the planet at the perihelion  in �gure be 

and the Sun planet distance  be . Relater  to the

corresponding quantities at the aphelion . Will the planet

P vP

SP rP rP , vP

(rA, vA)

https://dl.doubtnut.com/l/_4E35iZFN1c8h
https://dl.doubtnut.com/l/_OPBbvGiIhfgx
https://dl.doubtnut.com/l/_b9mOgCXOx7xp


take equal times to transverse  and ?  

Watch Video Solution

BAC CPB

5. Calculate the force of attraction between a sphere of mass 40 kg

and another sphere of mass 80 kg with their centres 30 cm apart.

Watch Video Solution

6. Two particles of equal mass  go around a circle of radius 

under the action of their mutual gravitaitonal attraction. The speed

'm' R

https://dl.doubtnut.com/l/_b9mOgCXOx7xp
https://dl.doubtnut.com/l/_jC3MAxJaRdPi
https://dl.doubtnut.com/l/_di4GoCgJuMDA


of each particle with respect to their centre of a mass is -

Watch Video Solution

7. Calculate the mass of the sun if the mean orbital radius of Jupiter

around the sun is .  

Take   

Time period of revolution = 12 years according to earth

Watch Video Solution

7.8 × 1011m

G = 6.67 × 10− 11Nm2kg− 2

8. A mango of mass 0.3 kg falls from a tree. Calculate the

acceleration of the mango towards the earth. Also calculate the

acceleration of the earth towards the mango. Take, 

Mass of the earth   

Radius of the earth   

= 5.983 × 1024kg

= 6.378 × 106m

G = 6.67 × 10− 11Nm2kg− 2

https://dl.doubtnut.com/l/_di4GoCgJuMDA
https://dl.doubtnut.com/l/_SuMipZ7seegP
https://dl.doubtnut.com/l/_w1ZdbCHZvFW8


Watch Video Solution

9. How far from Earth must a body be along a line joining the sun to

the earth so that resultage gravitational pull on the body due to

Earth and sun is zero ? Distance between sun and the Earth is

. Mass of sun  times mass of Earth.

Watch Video Solution

1.5 × 108km = 3.25 × 105

10. You are given the following data , radius of

earth  the distance the Moon from the earth 

 and the time period of the Moon's revolution 

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

.

Watch Video Solution

: g = 9.81ms− 2

= 6.37 × 106m

= 3.84 × 108m

= 27.3days

G = 6.67 × 10− 11Nm2kg2

https://dl.doubtnut.com/l/_w1ZdbCHZvFW8
https://dl.doubtnut.com/l/_hm7KVKh11soY
https://dl.doubtnut.com/l/_aw2ZrFqDcANk
https://dl.doubtnut.com/l/_5rceUQLJqD9K


11. If the earth were made of iron of relative density 7.87, what

would be the value of acceleration due to gravity on its surface ?

Take, Radius of earth  , 

Watch Video Solution

= 6.37 × 106m G = 6.67 × 1011Nm2kg− 2

12. Two brass spheres of diameter 10 cm and 1 cm are placed with

their centres 50 cm apart. If the relative density of brass is 8.5,

calculate the gravitational attraction between the spheres. If the

brass spheres are replaced by lead spheres (relative density greater

than brass) of same radii, will the force of attraction increase or

decrease ? For earth 

Take   

Mean density 

Watch Video Solution

R = 6.37 × 108cm

= 5.53 × 103kgm− 3

https://dl.doubtnut.com/l/_5rceUQLJqD9K
https://dl.doubtnut.com/l/_ySs7alx8HB5Y


13. Calculate the weight of a body on the surface of Mars whose

mass is 1/9 of the mass of the earth and radius is half the radius of

the earth, and the body weighs 60 kg-f on the surface of the earth.

Watch Video Solution

14. Find the percentage change in acceleration due to gravity on

the surface of earth if the radius of the earth shrinks by 1.0%, mass

remaining constant.

Watch Video Solution

15. The radius of the earth is 6,400 km. Calculate the height from

the surface of the earth at which the value of g is 81% of the value

at the surface.

Watch Video Solution

https://dl.doubtnut.com/l/_lwXF1iHWRWr2
https://dl.doubtnut.com/l/_hhwBpVdsgPDy
https://dl.doubtnut.com/l/_Vy0gQLKv8BHU


16. Calculate the percentage decrease in the weight of a body when

it is taken to a height of 40 km above the earth's surface. Radius of

earth = 6,400 km.

Watch Video Solution

17. When weighed on a balance at the top of a cli� 30 m high,

weight of an object of mass 0.5 kg is di�erent than that weighted

near the foot of the cli�. Calculate the change in weight. Take, 

Radius of the earth = 6,400 km

Watch Video Solution

18. Calculate the percentage decrease in the weight of a body when

it is taken inside a mine, 2.5 km below the earth's surface. Take, 

https://dl.doubtnut.com/l/_Vy0gQLKv8BHU
https://dl.doubtnut.com/l/_ek8GxBujRCfK
https://dl.doubtnut.com/l/_gRIkOmyOjXdh
https://dl.doubtnut.com/l/_nnlWJiWUFweK


Radius of earth = 6,400 km

Watch Video Solution

19. Calculate the depth below the surface of the earth where the

acceleration due to gravity is 2% of its value at the earth's surface. 

Take, Radius of earth = 6,400 km

Watch Video Solution

20. Compare the weight of a body when it is at (a) 80 km above the

earth,s surface and (b) 80 km below the earth's surface. Take radius

of earth = 6,400 km.

Watch Video Solution

https://dl.doubtnut.com/l/_nnlWJiWUFweK
https://dl.doubtnut.com/l/_JUC9HobwaU1e
https://dl.doubtnut.com/l/_KmVZgPGdakWM


21. Find the value of acceleration due to gravity at a place oa

latitude . Take, Radius of earth 

Watch Video Solution

30∘ = 6.38 × 106m

22. If the earth stops rotating about its axis , then what will be the

change in the value of g at a place in the equitorial plane ? Radius

of the earth = 6400 km.

Watch Video Solution

23. Calculate that imaginary angular velocity of the Earth for which

e�ective acceleration due to gravity at the equator becomes zero.

In this condition, �nd the length (in hours) of a day? Radius of Earth

.

Watch Video Solution

= 6400km. g = 10ms− 2

https://dl.doubtnut.com/l/_gxkT8jqVcVbl
https://dl.doubtnut.com/l/_vDzKxUVUqkOS
https://dl.doubtnut.com/l/_QggcyXSWd42Q


24. Considering the earth to be a perfect sphere of radius

, rotating about its axis with a period of 1 day 

, calculate the di�erence in acceleration due to

gravity at the poles and the equator.

Watch Video Solution

6.4 × 106m

( = 8.64 × 104s)

25. On a planet whose size is the same and mass is 3 times as that

of the earth, calculate the energy required to raise a 5kg mass

vertically upwars through a distance of 5m. 

Take g on earth 

Watch Video Solution

= 10m/s2

https://dl.doubtnut.com/l/_QggcyXSWd42Q
https://dl.doubtnut.com/l/_EUF0H7P85Nm7
https://dl.doubtnut.com/l/_qF6gx9MGHJ7m


26. Find the velocity of escape at the moon. Given that its radius is

 m and the value of 'g' is .

Watch Video Solution

1.7 × 106 1.63ms− 2

27. The escape velocity on the surface of earth is 11.2 km/s. If earth

has mass 9 times the mass of Mars and radius equal to twice the

radius of Mars, calculate the minimum velocity required by a

projectile to escape the gravitational �eld of Mars.

Watch Video Solution

28. Scientists suspect the presence of black hole (a body whose

gravitational force is so strong that nothing can escape from its

surface (not even light)) in our universe. Find the condition for a

uniform spherical body to be a black hole.

https://dl.doubtnut.com/l/_OiV23iUtUTZR
https://dl.doubtnut.com/l/_aa7MdMjEq9xt
https://dl.doubtnut.com/l/_N19nb6NePCca


Watch Video Solution

29. The percentage by which the moon should move faster, so that

it escapes from the gravitational �eld of the earth is:

Watch Video Solution

30. A particle is located 1,800 km above the surface of earth.

Calculate the escape velocity of the particle. Take Radius of earth =

6,400 km 

Watch Video Solution

g = 9.8m/s2

31. An arti�cial satellite circles around the earth at a height of 2,200

km. Calculate its orbital velocity and period of revolution. Take, 

https://dl.doubtnut.com/l/_N19nb6NePCca
https://dl.doubtnut.com/l/_0bqz0BU0rIOF
https://dl.doubtnut.com/l/_OYVsDcxiHxQ5
https://dl.doubtnut.com/l/_nPKmGbBMfjrO


Radius of earth   

Mass of earth   

Watch Video Solution

= 6.37 × 103km

= 6 × 1024kg

G = 6.67 × 10− 11Nm2kg− 2

32. A satellite revolves around a planet of mean density

, in an orbit close to its surface. Calculate the

time period of the satellite. 

Take, .

Watch Video Solution

4.38 × 103kg/m3

G = 6.67 × 10− 11Nm2kg− 2

33. An arti�cial satellite completes a circle around earth in 120

minutes. Calculate the height of the satellite above the earth's

surface. 

https://dl.doubtnut.com/l/_nPKmGbBMfjrO
https://dl.doubtnut.com/l/_dtdyh7r3T65o
https://dl.doubtnut.com/l/_KGtaZLEKdXzT


Take, radius of earth = 6,400 km 

Watch Video Solution

g = 9.8m/s2

34. In a sub - stage lunch of a satellite, the �rst stage brings the

satellite to a height of 150 km and the second stage gives it the

necessary critical speed to put . It in a circular orbit around the

Earth , which stage requires more expenditure of fuel ? 

(Given ,

Watch Video Solution

ME = 6.0 × 1024kg, R = 6.4 × 106m, G − 6.67 × 10− 11Nm2kg− 2).

35. A projectile is launched vertically from earth's surface with an

inittial velocity of 10 km/s. Calculate the height it will reach above

the earth's surface. Take, 

https://dl.doubtnut.com/l/_KGtaZLEKdXzT
https://dl.doubtnut.com/l/_Q7bYCW0uTnhy
https://dl.doubtnut.com/l/_jyDLG0l1rLAP


Radius of earth = 6,400 km 

Watch Video Solution

g = 9.8m/s2

36. A  satellite is in a circular orbit of radius  around the

Earth. How much energy is required to transfer it to a circular orbit

of radius ? What are the changes in the kinetic and potential

energies? 

Given .

Watch Video Solution

400kg 2RE

4RE

g = 9.81m− 2, RE = 6.37 × 106m

37. A satellite orbits the earth at a height of 400 km, above the

surface. How much energy must be expended to rocket the satellite

out of the earth's gravitational in�uence ? Mass of the satellite=200

https://dl.doubtnut.com/l/_jyDLG0l1rLAP
https://dl.doubtnut.com/l/_DzLytBIZwctj
https://dl.doubtnut.com/l/_H9tpGW6XelfC


kg, mass of the earth= kg, radius of the earth=

m, G= .

Watch Video Solution

6.0 × 1024 6.4 × 10(6)

6.67 × 10− 11Nm2Kg− 2

38. Calculate the gravitational �eld intensity when a force of 50 N

acts on a body of mass 2 kg in the �eld.

Watch Video Solution

39. At which point on the line joining the two bodies of masses 8 kg

and 20 kg, placed 1 m apart, is the gravitational �eld intensity zero ?

Watch Video Solution

40. Two masses 600 kg and 800 kg are separated by a distance of

0.2 m. What will be te magnitude of the intensity of the

https://dl.doubtnut.com/l/_H9tpGW6XelfC
https://dl.doubtnut.com/l/_S9UXIlgrrsxR
https://dl.doubtnut.com/l/_kRTkPGD0w4my
https://dl.doubtnut.com/l/_lCiOASkgn2NM


gravitational �eld at a point distant 0.16m from the 600 kg mass

and 0.12 from the 800 kg mass.

Watch Video Solution

41. The gravitational potential at some point above the surface of

the earth is  and acceleration due to gravity at

that point is . If the mean radius of earth is ,

then �nd the height of this point from the earth's surface.

Watch Video Solution

−4.32 × 107J /kg

5.4m/s2 6.37 × 106m

42. If the radius of earth is R, density is  and the acceleration due

to gravity is g, then calculate the work done in raising an object of

mass m through a height h from the earth's surface.

Watch Video Solution

ρ

https://dl.doubtnut.com/l/_lCiOASkgn2NM
https://dl.doubtnut.com/l/_XXMuc3L7szNU
https://dl.doubtnut.com/l/_sOpqFwOMqUZz


Practice Problems

43. Three mass points each of mass m are placed at the vertices of

an equilateral tringale of side l. What is the gravitational �eld and

potential due to three masses at the centroid of the triangle ?

Watch Video Solution

44. Four particles each of mass m are placed at the vertices of a

square of side l. the potential at the centre of square is

Watch Video Solution

1. If the Earth be at one third its present distance from the sun, how

many days will the present one year on the surface of Earth be

change?

https://dl.doubtnut.com/l/_wfWv4temXoDW
https://dl.doubtnut.com/l/_EnHg7dWyUMCY
https://dl.doubtnut.com/l/_oPIBXuQVDdwM


Watch Video Solution

2. A satellite with a time period of 24 hours is orbiting around the

earth at a height of 4R above the earth's surface. Calculate the time

period of another satellite at a height of 2R from the surface of

earth. Here R is radius of earth.

Watch Video Solution

3. A body of mass 2- kg attracts another body of mass 30 kg lying at

a distance of x cm. Calculate the value of x if the force between

their centres is one-�fth of a milligram weight.

Watch Video Solution

https://dl.doubtnut.com/l/_oPIBXuQVDdwM
https://dl.doubtnut.com/l/_iPlKBJDuHDNx
https://dl.doubtnut.com/l/_uZDYgRmWcKEJ


4. Two particles of mass 0.5 kg each go round a circle of radius 20

cm on accound of their mutual gravitational attraction. What will

be the speed of each particle ?

Watch Video Solution

5. How far from earth must a body be along a line towards the sun

so that the sun's gravitational pull on it balances that of the earth .

Distance between sun and earth's centre is  km . Mass of

the sun is  times mass of the earth .

Watch Video Solution

1.5 × 1010

3.24 × 105

6. Calculate the percentage change in acceleration due to gravity if

the radius of earth shrinks by 3% keeping mass unchanged.

Watch Video Solution

https://dl.doubtnut.com/l/_bBrqR2DxOtSs
https://dl.doubtnut.com/l/_xLdWPF6ak63x
https://dl.doubtnut.com/l/_ZkymxXHvAPMn


7. Keeping mass unchanged if radius of the earth increases by a

factor 4, then by which factor density must have to be changed so

that the value of g remains same ?

Watch Video Solution

8. A boy can jump 1m high on the earth's surface. What is the height

he will be able to jump on a planet whose density is half of earth's

density and radius is one-fourth's radius ?

Watch Video Solution

9. A man weighs 54 kg on the surface of earth. How much will he

weigh on the surface of a planet whose mass is one-�fth and radius

is half of that of earth ?

https://dl.doubtnut.com/l/_ZkymxXHvAPMn
https://dl.doubtnut.com/l/_AX0gwwujS48N
https://dl.doubtnut.com/l/_NcvZXY31wJbI
https://dl.doubtnut.com/l/_vPAfrnwYeu0m


Watch Video Solution

10. At what height from Earth's surface the acceleration due to

gravity becomes 20% of its value on the surface of earth. [Radius of

earth = 6,400 km.]

Watch Video Solution

11. At what height from the surface of earth, the acceleration due to

gravity decreases by 2% ? [Radius of earth = 6,400 km.]

Watch Video Solution

12. Find the weight of a body at a height of 100 km above the

surface of earth. The radius of earth is 6,400 km and the body

weighs 90 N on earth's surface.

W h Vid S l i

https://dl.doubtnut.com/l/_vPAfrnwYeu0m
https://dl.doubtnut.com/l/_O30tJCoMpyOi
https://dl.doubtnut.com/l/_Oov93s0HKWPF
https://dl.doubtnut.com/l/_vm0pVn9McESo


Watch Video Solution

13. Calculate the percentage change in weight of a body if taken to

a height of 10 km above the surface of earth. The radius of earth is

6,400 km.

Watch Video Solution

14. A body weighs 90 N on the surface of earth. Calculate the

gravitational force on the body at a height equal to one-third of the

radius of earth.

View Text Solution

15. How much below the Earth's surface the value of g reduces to

30% of its value at the surface of earth? Radius of earth = 6,400 km.

Vi T t S l ti

https://dl.doubtnut.com/l/_vm0pVn9McESo
https://dl.doubtnut.com/l/_wuUOA5hEt8MJ
https://dl.doubtnut.com/l/_RXPe8FCoHYzo
https://dl.doubtnut.com/l/_5fHlhBtxhkAC


View Text Solution

16. At what depth below the surface of earth the acceleration due

to gravity becomes one-third of its value at the surface of earth ?

Watch Video Solution

17. Calculate the percentage decrease in weight of a body when

taken to a tunnel 35 km below the surface of earth.

Watch Video Solution

18. Calculate the ratio of weights of a body when it is taken to 80

km above the surface of earth and when taken to 80 km below the

surface of earth.

Watch Video Solution

https://dl.doubtnut.com/l/_5fHlhBtxhkAC
https://dl.doubtnut.com/l/_18ZtSj6Fl8Er
https://dl.doubtnut.com/l/_DGo9uv359tXn
https://dl.doubtnut.com/l/_dZtUXhYOof9l


19. Calculate the change in weight of a body of mass 5 kg when it is

taken from equator to pole of earth. The time period of rotation of

earth around its own axis is 24 hours.

View Text Solution

20. At which angular speed the earth should rotates so that the

apparent weight of an object at equator will become zero ?

Watch Video Solution

21. What will be acceleration due to gravity at the earth's surface of

latitude  ?

View Text Solution

30∘

https://dl.doubtnut.com/l/_DGfUaMwXLVHr
https://dl.doubtnut.com/l/_OnTGjaDHTz36
https://dl.doubtnut.com/l/_JOowzJ1Fq9Hx


22. The escape velocity of a body from the earth is . If a

body is projected with a velocity twice its escape velocity, then the

velocity of the body at in�nity is (in )

Watch Video Solution

11.2km/s

km/s

23. A planet has a mass 120 times that of earth and radius is 5 times

the radius of earth. What is the escape velocity at this planet if the

escape velocity at earth's surface is .

Watch Video Solution

11.2kms− 1

24. A body is projected vertically upwards from the earth's surface.

The body reaches a height equal to one half of radius of earth.

Calculate the initial speed with which the body was projected

initially. 

https://dl.doubtnut.com/l/_WaMvtEqkaWkG
https://dl.doubtnut.com/l/_8wCCjd2uvHk1
https://dl.doubtnut.com/l/_jVTQ7jgJgh3E


Radius of earth = 6,400 km 

Mass of earth 

Watch Video Solution

= 6 × 1024kg

25. Calculate the orbital velocity and time period of revolution of a

satellite orbiting around the earth at a distance of 3,000 km.

Watch Video Solution

26. The International Space Stations (ISS), a habitable arti�cial

satellite, is orbiting around earth at an altitude of 400 km.

Calculate the additional velocity required to be given to escape the

ISS from gravitational pull of earth.

Watch Video Solution

https://dl.doubtnut.com/l/_jVTQ7jgJgh3E
https://dl.doubtnut.com/l/_1PntA3QX3QXG
https://dl.doubtnut.com/l/_aD6d4xLX1ALn


27. A spaceship of mass 70 kg is revolving in a circular orbit at a

height of 1000 km from the surface of earth. What will be

acceleration due to gravity at any point along the path of spaceship

?

Watch Video Solution

28. Two bodies of masses 5 kg and 10 kg are lying at a distance of

0.5 m. What will be the magnitude of gravitational potential and

gravitational �eld intensity at the middle point of the line joining

two bodies ?

Watch Video Solution

29. Find the distance of a point from the earth's centre where the

resultant gravitational �eld due to the earth and the moon is zero

https://dl.doubtnut.com/l/_NaSLf0gt97AV
https://dl.doubtnut.com/l/_Pye1nXVYKo3t
https://dl.doubtnut.com/l/_wBtsZdiNzOBi


The mass of the earth is  and that of the moon is 

 The distance between the earth and the moon is 

 .

Watch Video Solution

6.0 × 1024kg

7.4 × 1022kg

4.0 × 105km

30. Calculate the work done in bringing four particles each of mass

10 g at the vertices of a square having side 10 cm, assuming that

the particles are brought from in�nitely large distance to the

respective locations.

View Text Solution

31. Calculate the work required to raise a body of mass m to a

height h just above the earth's surface. Radius of the earth is R and

acceleration due to gravity at the earth's surface is g.

Watch Video Solution

https://dl.doubtnut.com/l/_wBtsZdiNzOBi
https://dl.doubtnut.com/l/_VD217iLBQXyK
https://dl.doubtnut.com/l/_jzr4yQ2SETiJ


Conceptual Questions

1. The force of attraction between two bodies kept in air at a certain

distance apart is F. If they ae now kept in water at the same distace

apart, what will be the force of attraction between them?

Watch Video Solution

2. The density of a planet is doubled without changing its radius.

How wil it e�ect the acceleration due to gravity in the planet?

Watch Video Solution

3. Gravitational force acts on all objects in properties to their

masses. Why then, a heavy object does not fall faster than a light

https://dl.doubtnut.com/l/_jzr4yQ2SETiJ
https://dl.doubtnut.com/l/_ZfLQMfuKFms9
https://dl.doubtnut.com/l/_yL6h2RIouYlk
https://dl.doubtnut.com/l/_zxRRym9l16Gt


object?

Watch Video Solution

4. The gravitational force of earth acts in the space also till some

certain distance from its surface. Then why does an astronaut in an

international space station feel weightlessness and �oats inside the

station ?

Watch Video Solution

5. If the gravitational forces on the moon are suddenly removed,

what will be the path followed by it?

Watch Video Solution

https://dl.doubtnut.com/l/_zxRRym9l16Gt
https://dl.doubtnut.com/l/_Nu3F7uSYHDdl
https://dl.doubtnut.com/l/_4Lv97XwDe5FK


6. How will your weight be a�ected at the current location if earth

is a hollow sphere instead of a solid sphere of same mass and

radius?

Watch Video Solution

7. A body experiences weighlessness when falling under free fall but

it is not the same when the body is falling with the terminal

velocity. Explain.

Watch Video Solution

8. If the atmospheric gases were extremely soluble in water such

that the entire atmosphere of the earth is completely absorbed by

the waterbodies, resulting in zero atmosphere pressure, then how

will it a�ect the gravitational �eld of earth?

https://dl.doubtnut.com/l/_xFFBUaj8DgNx
https://dl.doubtnut.com/l/_e7gUOZeZvDKq
https://dl.doubtnut.com/l/_PXo5zHeeD6kh


Watch Video Solution

9. A satellite is orbiting close to the earth such that it is travelling

through a very thin air, not vaccum. Will the resulting air friction

slow down the satellite?

Watch Video Solution

10. Is 'Weight of earth' a meaningful term?

Watch Video Solution

11. Based on scienti�c calculations using Newton's law of

gravitational force , it is found that the gravitational pull of the Sun

on the Moon is twice the gravitational pull of Earth on the Moon.

Then why can't the moon escape the Earth?

https://dl.doubtnut.com/l/_PXo5zHeeD6kh
https://dl.doubtnut.com/l/_EXmjYHzxG9Jj
https://dl.doubtnut.com/l/_OZoBs5rs0GIv
https://dl.doubtnut.com/l/_Dg8ynqKbRzbd


Watch Video Solution

12. A small piece of spaceship's body, revolving around the earth,

gets broken . Will it eventually fall on the earth?

Watch Video Solution

13. One physics expert has said that 'We cannot move our �ngers

without disturbing all stars'. Explain the logic behind this

statement.

Watch Video Solution

14. Two similar objects , initially at rest, were dropped from a same

height. If one of the objects is at poles and another is at equator,

which will reach the ground quicker?

W h Vid S l i

https://dl.doubtnut.com/l/_Dg8ynqKbRzbd
https://dl.doubtnut.com/l/_lCYpHspv4L4N
https://dl.doubtnut.com/l/_GOHrnMaGYa7T
https://dl.doubtnut.com/l/_CcHAR49QAfXZ


Watch Video Solution

15. When a clock controlled by a pendulum is taken from plains to

mountain, it becomes slow but a wrist watch controlled by a spring

remains una�ected. Why ?

Watch Video Solution

16. An astronaut on moon claimed that he can jump 6 times higher

on moon than that one the earth. How accurate is his claim? Give

reason in support of your answer.

Watch Video Solution

17. No fuel is required by a satellite to circle around the earth. Why?

Watch Video Solution

https://dl.doubtnut.com/l/_CcHAR49QAfXZ
https://dl.doubtnut.com/l/_QNld3VcR2UmB
https://dl.doubtnut.com/l/_qHm4c7257eNQ
https://dl.doubtnut.com/l/_JtMElQp1pOMt


Tough Tricky Problems

18. Why rockets are launched from west to east in the equatorial

plane?

Watch Video Solution

19. It is observed that when a satellite jumps to a lower orbit in the

earth's atmosphere, it becomes hot, which indicates some

dissipation of energy. But the orbital speed of the satellite

increases as it approaches the earth. Why?

Watch Video Solution

1. Two stars of masses M and 4M have radii x and 3x respectively.

The distance between centres of two stars is 12x. A body of mass m

https://dl.doubtnut.com/l/_htTk3IlhORf3
https://dl.doubtnut.com/l/_kxGEb8ny9Lxm
https://dl.doubtnut.com/l/_afCdDJmHMmzd


is �red from the surface of bigger sphere towards smaller sphere.

Find the minimum initial speed (in terms of G, x, M) required to

reach the surface of smaller star.

Watch Video Solution

2. Three particles x, y, z are placed in a line as shown in the �gure. A

fourth particle at O is also placed at a perpendicular bisector of line

xz. Calculate the total gravitational force at O. All the particle are of

some mass. 

View Text Solution

3. Two particles P and Q of masses 2 kg and 4 kg initially at a

distance of 2m from each other are released. If the particles move

under mutual attraction, then �nd speed of particles P when speed

https://dl.doubtnut.com/l/_afCdDJmHMmzd
https://dl.doubtnut.com/l/_9q31P7Eu8n46
https://dl.doubtnut.com/l/_DjJ6ty5TDb9J


of Q is 5 cm/hour. Also �nd the separation between these particles

at this instant.

Watch Video Solution

4. Find the intensity of gravitational �eld at a point lying at a

distance  from the centre on the axis of a ring of radius  and

mass .

Watch Video Solution

x a

M

5. Calculate the gravitational �eld and gravitational potential at the

centroid of a triangle when three equal masses one placed at each

of its corners.

Watch Video Solution

https://dl.doubtnut.com/l/_DjJ6ty5TDb9J
https://dl.doubtnut.com/l/_3oXtcPQ3x1D8
https://dl.doubtnut.com/l/_VfGcElzZqBeS


6. Two bodies of masses  and  are initially at in�nite distance

at rest. Let they start moving towards each other due to

gravitational attraction. Calculate the (i) ratio of accelerations and

(ii) speeds at the point where separation between them becomes r.

Watch Video Solution

m1 m2

7. Time period of a simple pendulum in a lab at north pole is 3s. If

this pendulum is shifted to equator, then what will be new time

period at the equator due to rotation of earth ? (Radius of earth =

6,400 km)

Watch Video Solution

8.  and  are two satellites revolving around a planet P in

coplanar circular orbits in anticlockwise direction. Their period of

S1 S2

https://dl.doubtnut.com/l/_XAvtNfNtePDN
https://dl.doubtnut.com/l/_Zolqs2i0xsZW
https://dl.doubtnut.com/l/_orUUCC0Moe87


revolution are 50 minutes and 400 minutes respectively. The radius

of orbit of  is .  

(a) Find the radius of orbit of   

(b) When  is closest to , then �nd (i) speed of  relative to 

and (ii) angular speed of  as observed by astronaut in .

Watch Video Solution

S2 5 × 104km

S1

S2 S1 S1 S2

S1 S2

9. The gravitational �eld in a certain region is given as 

  

(a) What will be magnitude of gravitational force acting on a

particle of mass 3 g which is placed at the origin ? 

(b) What will be gravitational potential at point (12m, 0) and (0, 6m)

considering that potential at origin is zero ? 

(c ) A particle of mass 3 kg is moved from the origin to the point

(9m, 4m). Calculate the change of gravitational potential energy. 

→
E = (3Nkg− 1) î + (5Nkg− 1) ĵ

https://dl.doubtnut.com/l/_orUUCC0Moe87
https://dl.doubtnut.com/l/_Dxc4CuZ49e7H


Ncert File Textbook Exercises

(d) If the above particle is moved from (5m, 0) to (0, 5m), then �nd

the change in potential energy.

Watch Video Solution

10. Satellite of mass 200 kg is revolving in a circular orbit of radius

 around the earth. Calculate orbit of radius . Also �nd the

changes in kinetic and potential energies

 (radius of earth)

Watch Video Solution

4RE 8RE

g = 9.8m/s2, RE = 6, 400km

1. Answer the following: (a) You can shield a charge from electrical

forces by putting it inside a hollow conductor. Can you shield a

body from the gravitational in�uence of nearby matter by putting it

https://dl.doubtnut.com/l/_Dxc4CuZ49e7H
https://dl.doubtnut.com/l/_g3KuXScC0nvI
https://dl.doubtnut.com/l/_mDxohfSzmmON


inside a hollow sphere or by some other means? (b) An astronaut

inside a small spaceship orbiting around the Earth cannot detect

gravity. If the space station orbiting around the Earth has a large

size, can he hope to detect gravity? (c) If you compare the

gravitational force on the Earth due to the Sun to that due to the

Moon, you would �nd that the Sun’s pull is greater than the Moon’s

pull. (You can check this yourself using the data available in the

succeeding exercises). However, the tidal e�ect of the Moon’s pull is

greater than the tidal e�ect of Sun. Why?

Watch Video Solution

2. An astronaut inside a small spaceship orbitting around the earth

cannot detect gravity. If the space station orbtitting around the

earth has a large size, can he hope to detect gravity ?

Watch Video Solution

https://dl.doubtnut.com/l/_mDxohfSzmmON
https://dl.doubtnut.com/l/_L9DCUt0JkiRg
https://dl.doubtnut.com/l/_JNdCN4xPnaSl


3. Answer the following : 

If you compare the graviational force on the Earth due to the sun

to that due to the moon you would �nd that the Sun's pull is

greater than the Moon's pull. However, the tidal e�ect to the

Moon's pull is greater than the tidal e�ect of the Sun. Why ?

Watch Video Solution

4. Choose the correct alternative 

(a)Acceleration due to gravity increase/decrease with increasing

altitude. 

(b) Acceleration due to gravity increase/decrease with increasing

depth (assume the earth to be a sphere of uniform density). 

(c ) Acceleration due to gravity is independent of mass of the

earth/mass of the body. 

(d) The formula  is more/less accurate than

the formula  for the di�erence of potential energy

−GMm( − )
1

r2

1

r1

mg(r2 − r1)

https://dl.doubtnut.com/l/_JNdCN4xPnaSl
https://dl.doubtnut.com/l/_GWDPInSc8iqH


between two points  and  distance away from the centre of

earth.

Watch Video Solution

r2 r1

5. Suppose there existed a planet that went around the sun twice

as fast as the earth. What would by its orbital size?

Watch Video Solution

6. One of the satellite of jupiter, has an orbital period of  days

and the radius of the orbit is . Show that mass of

jupiter is about one thousandth times that of the mass of the sun.

(Take  year  mean solar day).

Watch Video Solution

1.769

4.22 × 108m

1 = 365.15

https://dl.doubtnut.com/l/_GWDPInSc8iqH
https://dl.doubtnut.com/l/_6bQApuBKTsvM
https://dl.doubtnut.com/l/_kRdO98eUztyq


7. Let us consider that our galaxy consists of  stars each

of one solar mass. How long will this star at a distance of 

light year from the galastic entre take to complete one revolution?

Take the diameter of the Milky way to be

Watch Video Solution

2.5 × 1011

50, 000

105ly. G = 6.67 × 10− 11Nm2Kg− 2. (1ly = 9.46 × 1015m)

8. Choose the correct alternative : 

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

of an orbiting satellite is negative of its kinetic/potential energy. 

(b) The energy required to rocket an orbiting satellite out of Earth's

gravitational in�uence is more/less than the energy required to

project a sationary object at the same height (as the satellite) out

of Earth's in�uence.

Watch Video Solution

https://dl.doubtnut.com/l/_yLO6hxM7z0dy
https://dl.doubtnut.com/l/_dkd2xncKW05e


9. Does the escape speed of a body from the earth depend on (a)

the mass of the body. (b) the location from where it is projected. (c)

the direction of projection, (d) the height of the location from

where the body is launched?

Watch Video Solution

10. A comet orbits the Sun in a highly elliptical orbit. Does the

comet have a constant (a) linear speed (b) angular speed (c)

angular momentum (d) kinetic energy (e) potential energy (f) total

energy throughout its orbit? Neglect any mass loss of the comet

when it comes very close to the Sun.

Watch Video Solution

https://dl.doubtnut.com/l/_A8Y6qnLReHK7
https://dl.doubtnut.com/l/_oRnGaskRIRCH


11. Which of the following symptoms is likely to a�ict an astronaut

in space (a) swollen feet, (b) swollen face, (c) headache, (d)

orientational problem.

Watch Video Solution

12. The gravitational intensity at the centre of the drum head

de�ned by a hemisphere shells has the direction indicated by the

arrow in the given �gure (i) a, (ii) b, (iii) c , (iv) 0. 

View Text Solution

13. For the above problem, the direction of the gravitational

intensity at an arbitrary point P is indicated by the arrow (i) d, (ii), e,

(iii) f (iv) g.

https://dl.doubtnut.com/l/_0LSgMlZYacip
https://dl.doubtnut.com/l/_ptM2maSxSCOj
https://dl.doubtnut.com/l/_FUfW5E4FQf9N


Watch Video Solution

14. A rocket is �red from the earth towards the sun. At what

distance from the earth's centre is the gravitational force on the

rocket zero? Mass of the sun , mass of the earth

. Neglect the e�ect of other planets etc. (orbital

radius= ).

Watch Video Solution

= 2 × 1030kg

= 6 × 1024kg

1.5 × 1011m

15. The mean orbital radius of the Earth around the Sun is

. Estimate the mass of the Sun.

Watch Video Solution

1.5 × 108km

https://dl.doubtnut.com/l/_FUfW5E4FQf9N
https://dl.doubtnut.com/l/_vRzo57pGY0gd
https://dl.doubtnut.com/l/_hZQRoqfse6JK


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

from the sun if the earth is  away from the sun?

Watch Video Solution

1.5 × 108

17. A body weighs 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 the earth ?

Watch Video Solution

18. Assuming the earth to be a sphere of uniform mass density, how

much would a body weigh half way down to the centre of the earth

if it weighd 250 N on the surface ?

Watch Video Solution

https://dl.doubtnut.com/l/_AHgi0qKvwk9Q
https://dl.doubtnut.com/l/_GDxZX53SbY5e
https://dl.doubtnut.com/l/_fetyHU0wcU0a
https://dl.doubtnut.com/l/_TyNHcsuFSXXM


19. A rocket is �red vertically with a speed of 5  from the

earth's surface. How far from the earth does the rocket go before

returning to the earth ? Mass of earth= kg, mean radius of

the earth = m, G=

Watch Video Solution

kms− 1

6.0 × 1024

6.4 × 106 6.67 × 10− 11Nm2Kg− 2.

20. The escape speed of a projectile on the earth's surface is 11.2 km

. A body is projected out with thrice this speed. What is the

speed of the body far away from the earth? Ignore the presence of

the sun and other planets.

Watch Video Solution

s− 1

21. A satellite orbits the earth at a height of 400 km, above the

surface. How much energy must be expended to rocket the satellite

https://dl.doubtnut.com/l/_TyNHcsuFSXXM
https://dl.doubtnut.com/l/_s8VsTxvQCfzw
https://dl.doubtnut.com/l/_FShH6PfARO7B


out of the earth's gravitational in�uence ? Mass of the satellite=200

kg, mass of the earth= kg, radius of the earth=

m, G= .

Watch Video Solution

6.0 × 1024 6.4 × 10(6)

6.67 × 10− 11Nm2Kg− 2

22. Two starts each of one solar mass  are

approaching each other for a head on collision. When they are a

distance km. their speeds are negligible. What is the speed with

which they collide? The radius of each star is km. Assume the

stars to remain undistorted until they collide. (Use the known value

of G).

Watch Video Solution

( = 2 × 1030kg)

109

104

23. Two heavy sphere each of mass  and radius  are

placed  apart on a horizontal table. What is the gravitational

100kg 0.10m

1.0m

https://dl.doubtnut.com/l/_FShH6PfARO7B
https://dl.doubtnut.com/l/_foXckI9Pgjky
https://dl.doubtnut.com/l/_tvb3kOQZDNKt


Ncert File Additional Exercises

�eld and potential at the mid point of the line joining the centres

of the sphere? Is an object placed at that point in equilibrium? If so,

is the equilbrium stable or unstable.

Watch Video Solution

1. A geostationary satellite orbits the Earth at a height of nearly

 from the surface of earth. What is the potential due to

earth's gravity at the site of this satllite ? (Take the potential energy

at in�nity to be zero). Mass of the Earth , radius 

.

Watch Video Solution

36, 000km

= 6.0 × 1024kg

= 6400km, G = 6.67 × 10− 11Nm2 /kg2

https://dl.doubtnut.com/l/_tvb3kOQZDNKt
https://dl.doubtnut.com/l/_EJQ68gaGGkDl


2. A star  times the mass of the sun collapsed to a size radius of

the  rotates with a speed of  rev.per second. (Extremely

compact stars of this kind are known as neutron stars. Certain

observed steller objects called pulsars are believed to belong this

category ). Will an object placed on its equator remain struck to its

surface due to gravity ? (Mass of the sun .

Watch Video Solution

2.5

12km 1.5

= 2 × 1030kg)

3. A space-ship is stationed on Mars. How much energy must be

expended on the spaceship to rocket it out of the solar system ?

Mass of the spaceship , Mass of the sun .

Mass of the Mars , Radius of Mars .

Radius of the orbit Mars

.

Watch Video Solution

= 1000kg = 2 × 1030kg

= 6.4 × 1023kg = 3395km

= 2.28 × 1011m, G = 6.67 × 10− 11Nm2kg− 2

https://dl.doubtnut.com/l/_3vR1Po4rbnME
https://dl.doubtnut.com/l/_wfxYH16RVIFP


Ncert File Exemplar Problems Objective Questions Multiple Choice

Questions

4. A rocket is �red vertically from the surface of Mars with a speed

of . If  of its initial energy is lost due to Martian

atmospheric resistance, how far will the rocket go from the surface

of Mars before returning to it? Mass of Mars ,

radius of Mars ,

Watch Video Solution

2kms− 1 20 %

= 6.4 × 1023kg

= 3395km

1. The earth is an approximate sphere. If the interior contained

matter which is not of the same density every where, then on the

surface of the earth, the acceleration due to gravity

A. will be directed towards the centre but not the same

everywhere.

https://dl.doubtnut.com/l/_S9v14kdWBMGj
https://dl.doubtnut.com/l/_PYUdJfEdubkh


B. will have the same value everywhere but not directed towards

the centre.

C. will be same everywhere in magnitude directed towards the

centre.

D. cannot be zero at any point.

Answer: D

Watch Video Solution

2. As observed from the earth, the sun appears to move an approx.

circular orbit. For the motion of another planet like mercury as

observed from the earth, this would

A. be similarly true.

https://dl.doubtnut.com/l/_PYUdJfEdubkh
https://dl.doubtnut.com/l/_M7op6sv4up0f


B. not be true because the force between earth and mercury is

not inverse square law.

C. not be true because the major gravitational force on mercury

is due to sun.

D. not be true because mercury is in�uenced by forces other

than gravitational forces.

Answer: C

Watch Video Solution

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

from the sun and hence experience di�erent force due to

gravitation. For a rigid body, we know that if various forces act at

various points in it, the resultant motion is as if a net force acts on

the  (centre of mass) causing translation and a net torque atCM

https://dl.doubtnut.com/l/_M7op6sv4up0f
https://dl.doubtnut.com/l/_1J61CArIt9YR


the  causing rotation around an axis through the . for the

earth-sun system (approximating the earth as a uniform density

sphere).

A. the torque is zero

B. the torque causes the earth to spin

C. the rigid body result is not applicable since the earth is not

even approximately a rigid body.

D. the torque causes the earth to move around the sun.

Answer: A

Watch Video Solution

CM CM

4. Satellites orbiting the earth have �nite life and sometimes debris

of satellites fall to the earth. This is because,

https://dl.doubtnut.com/l/_1J61CArIt9YR
https://dl.doubtnut.com/l/_HWFYVKu7Y9cL


A. the solar cells and batteries in satellites run out.

B. the laws of gravitation predict a trajectory spiralling inwards.

C. of viscous forces causing the speed of satellite and hence

height to gradually decrease.

D. of collisions with other satellites.

Answer: C

Watch Video Solution

5. Both earth and moon are subjected to the gravitational force of

the sun. as observed from the sun, the orbit of the moon

A. will be elliptical

B. will not be strictly elliptical because the total gravitational

force on it is not central.

https://dl.doubtnut.com/l/_HWFYVKu7Y9cL
https://dl.doubtnut.com/l/_wlUt1Up2unxv


C. is not elliptical but will necessarily be a closed curve.

D. deviates considerably from being elliptical due to in�uence of

planets other than earth.

Answer: B

Watch Video Solution

6. In our solar system, the inter-planetery region has chunks of

matter (much smaller in size compared to planets) called asteriods.

They

A. will not move around the sun since they have very small

masses compared to sun.

B. will move in an irregular way because of their small masses

and will drift away into outer space.

https://dl.doubtnut.com/l/_wlUt1Up2unxv
https://dl.doubtnut.com/l/_X3DZgTsPZNyR


C. will move around the sun in closed orbits but not okey

Kepler's law.

D. will move in orbits like planets and okey Kepler's laws.

Answer: D

Watch Video Solution

7. Choose the wrong option

A. Inertial mass is a measure of di�culty of accelerating a body

by an external force, whereas the gravitational mass is

relevent in determining the gravitational force on it by an

external mass.

B. That the gravitational mass and inertial mass are equal in an

experimental result.

https://dl.doubtnut.com/l/_X3DZgTsPZNyR
https://dl.doubtnut.com/l/_vodduvBDVaPr


C. That the acceleration due to gravity on earth is the same for

all bodies is due to the equality of gravitational mass and

inertial mass.

D. gravitational mass of a particle like proton can depend on the

presence of neighbouring heavy objects but the inertial mass

cannot.

Answer: D

Watch Video Solution

8. particles of masses 2M m and M are resectively at points A , B and

C with  m is much - much smaller than M and at time

 they are all at rest as given in �gure . As subsequent times

AB = (BC)
1

2

t = 0

https://dl.doubtnut.com/l/_vodduvBDVaPr
https://dl.doubtnut.com/l/_6Nmh85Lm1mQm


before any collision takes palce . 

A. m will remain at rest

B. m will move towards M.

C. m will move towards 2M.

D. m will have oscillatory motion

Answer: C

Watch Video Solution

9. Which of the following option are correct ?

A. Acceleration due to gravity decreases with increasing altitude.

https://dl.doubtnut.com/l/_6Nmh85Lm1mQm
https://dl.doubtnut.com/l/_YMDJ44S3PIjo


B. Acceleration due to gravity increases with increasing depth

(assume the earth to be a sphere of uniform density).

C. Acceleration due to gravity increases with increasing latitude.

D. Acceleration due to gravity is independent of the mass of the

earth.

Answer: A::C

Watch Video Solution

10. If the law of gravitational, instead of being inverse-square law,

becomes an inverse-cube law

A. planets will not have elliptic orbits.

B. circular orbits of planets are not possible.

https://dl.doubtnut.com/l/_YMDJ44S3PIjo
https://dl.doubtnut.com/l/_lJgkaPJItSvs


C. projectile motion of a stone thrown by hand on the surface of

the earth will be approximately parabolic.

D. there will be no gravitational force inside a spherical shell of

uniform density.

Answer: A::C

Watch Video Solution

11. If the mass of sun were len times smaller and gravitational

consitant  were ten times larger in magnitudes

A. walking on ground would become more di�cult.

B. the acceleration due to gravity on earth will not change.

C. Raindrops will fall much faster

D. airplanes will have to travel much faster.

G

https://dl.doubtnut.com/l/_lJgkaPJItSvs
https://dl.doubtnut.com/l/_4RfkX4WGK1x8


Answer: A::C::D

Watch Video Solution

12. If the sun and the planets carried huge amounts of opposite

charges

A. all three of Kepler's laws would still be valid

B. only the third law will be valid

C. the second law will not change

D. the �rst law still be valid

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_4RfkX4WGK1x8
https://dl.doubtnut.com/l/_Tdm9QqVdMvZK


13. There have been suggestions that the value of the gravitational

constant  becomes smaller when considered over very large time

period (in billions of years) in the future. If the happens for our

earth.

A. nothing will change

B. we will become hotter after billions of years

C. we will be going around but not strictly in closed orbits.

D. after su�ciently long time we will leave the solar system

Answer: C::D

Watch Video Solution

G

14. Supposing Newton's law of gravitation for gravitation force 

and  between two masses  and  at positions  and  read

F1

F2 m1 m2 r1 r2

https://dl.doubtnut.com/l/_UOgJhZnJa3TN
https://dl.doubtnut.com/l/_M1RXsTyMDgk9


 where  is a constant

dimension of mass,  and  is number. In such a case.

A. the acceleration due to gravity on earth will be di�erent for

di�erent objects

B. none of the three laws of Kepler will be valid

C. only the third law will become invalid

D. for n negative, an object lighter than water will sink in water.

Answer: A::C::D

Watch Video Solution

F2 = − F2 = GM 2
0( )

n

r12

r3
12

m1m2

M 2
0

M0

r12 = r1 − r2 n

15. Which of the following are true ?

A. A polar satellite goes around the earth's pole in north-south

direction

https://dl.doubtnut.com/l/_M1RXsTyMDgk9
https://dl.doubtnut.com/l/_3H9BxUrquWzN


B. A geostationary satellite goes around the earth in east-west

direction

C. A geostationary satellite goes around the earth in west-east

direction

D. A polar satellite goes around the earth in east-west direction

Answer: A::C

Watch Video Solution

16. The centre of mass of an extended body on the surface of the

earth and its centre of gravity

A. are always at the same point for any size of the body

B. are always at the same point only for spherical bodies.

C. can never be at the same point

https://dl.doubtnut.com/l/_3H9BxUrquWzN
https://dl.doubtnut.com/l/_8Gva9laYF2vl


D. both can change if the object is taken deep inside the earth

Answer: D

Watch Video Solution

17. Moelcules in air in the atmosphere are attracted by gravitational

force of the earth. Explain why all of them do not fall into the earth

just like an apple falling from a tree.

Watch Video Solution

18. Give one example each of central and non-central force.

Watch Video Solution

19. Draw areal velocity time graph for Mars.

https://dl.doubtnut.com/l/_8Gva9laYF2vl
https://dl.doubtnut.com/l/_qVRTEdO0ha1j
https://dl.doubtnut.com/l/_8MXuqnk2wwLo
https://dl.doubtnut.com/l/_EPUD9GhlWtN8


Watch Video Solution

20. What is the direction of areal velocity of the earth around the

sun?

Watch Video Solution

21. How is the gravitational force between two point masses

a�ected when they are dipped in water keeping the separation

between them the same ?

Watch Video Solution

22. Is it possible for a body to have inertia but no weight?

Watch Video Solution

https://dl.doubtnut.com/l/_EPUD9GhlWtN8
https://dl.doubtnut.com/l/_9M1BMZSHE7vt
https://dl.doubtnut.com/l/_zqDdqwiq7gUV
https://dl.doubtnut.com/l/_sKLwihxQwAj3


23. We can shield a charge from electric �elds by putting it inside a

hollow conductor. Can we shield a body from the gravitational

in�uence of nearby matter by putting it inside a hollw sphere or by

some other means ?

Watch Video Solution

24. An astronaut inside a small spaceship orbitting around the

earth cannot detect gravity. If the space station orbtitting around

the earth has a large size, can he hope to detect gravity ?

Watch Video Solution

25. The gravitational force between a hollow spherical shell (of

radius R and uniform density) and a point mass is F. Show the

https://dl.doubtnut.com/l/_c7zCNZNU1HVZ
https://dl.doubtnut.com/l/_S8jj5qnS32s4
https://dl.doubtnut.com/l/_K953uFeHQIlu


nature of F versus r graph where  is the distance of the point from

the centre of the hollow spherical shell of uniform density

Watch Video Solution

r

26. Out of aphelion and perihelion, where is the speed of the earth

more and why ?

Watch Video Solution

27. What is the angle between the equatorial plane and the orbital

plane of (a) Polar satellitee ? (b) Geostationary satellite?

Watch Video Solution

28. Mean solar day is the time interval between two successive

noon when sun passes through zenith point (meridian). 

https://dl.doubtnut.com/l/_K953uFeHQIlu
https://dl.doubtnut.com/l/_ZppuXb1to01v
https://dl.doubtnut.com/l/_HrhCCvBelUw1
https://dl.doubtnut.com/l/_rK51D3EvOJDj


Sidereal day is the time interval between two successive transit of a

distant star through the zenith point (meridian). 

By drawing appropriate diagram showing the earth's spin and

orbital motion, show that mean solar day is 4 min longer than the

sidereal day. In other words, distant stars would rise 4 min early

every successive day.

Watch Video Solution

29. Two identical heavy spheres are separated by a distance 10

times their radius. Will an object placed at the mid-point of the line

joining their centres be in stable equilibrium or unstable

equilibrium ? Give reason for your answer.

Watch Video Solution

https://dl.doubtnut.com/l/_rK51D3EvOJDj
https://dl.doubtnut.com/l/_RN3huioKllQ8


30. Show the nature of the following graph for a satellite orbiting

the earth. 

(a)  vs orbitial radius  (b)  vs orbital radius  (c )  vs

orbital radius .

Watch Video Solution

KE R PE r TE

R

31. Shown are several curves. Explain with reason, which ones

amongst them can be possible trajectories traced by a projectile

(neglect air friction). 

View Text Solution

32. An object of mass  is raised from the surface of the earth to a

height equal to the radius of the earth, that is, taken from a

m

https://dl.doubtnut.com/l/_vejjqAPmh4JT
https://dl.doubtnut.com/l/_5rnxENMGtiSu
https://dl.doubtnut.com/l/_bxi8zkfoPgIk


distance R to 2R from the centre of the earth. What is the gain in its

potential energy ?

Watch Video Solution

33. A mass  is placed at  a distance  along the normal through

the centre  of a thin circular ring of mass  and radius  Fig.  

If the mass is removed futher away such that  becomes , by

what factor the force of gravitational will decrease, if  ?  

m P h

O M r

OP 2h

h = r

https://dl.doubtnut.com/l/_bxi8zkfoPgIk
https://dl.doubtnut.com/l/_1YJZduk4PzSI


Higher Order Thinking Skills Advanced Level

Watch Video Solution

1. A uniform solid sphere of mass M and radius R exerts a

gravitational force  on a particle of mass m placed at a point P at

a distance of 4 R from centre of sphere. Suppose a spherical cavity

of radius  is cut into the sphere.  

 

The sphere with cavity exerts a force  on the same particle,

placed at P. Find the ratio . Also �nd the force of attraction

due to remaining part of bigger mass. Let force due to remaining

part is F'.

View Text Solution

Fg

R

2

Fc

Fg /Fc

https://dl.doubtnut.com/l/_1YJZduk4PzSI
https://dl.doubtnut.com/l/_vRpS0umf2oqt


2. A body of mass m is from surface of the earth projected vertically

upwards with a velocity such that it rises to a height of 20 m. If the

same body is projected with same velocity from a planet density is

 th of density of earth and radius is  of that of Earth, then �nd

the height to which the body will rise on the planet.

Watch Video Solution

1

4

1

2

3. A satellite  is revolving in a circular orbit of radius R around the

earth. Another satellite  is revolving in an orbit of radius 2.02 R.

By which percentage the period of satellite  will be longer than 

 ?

Watch Video Solution

S1

S2

S2

S1

https://dl.doubtnut.com/l/_QQsuzhbpdG9x
https://dl.doubtnut.com/l/_eGJWIDoedq5p


4. After drilling a tunnel from surface of earth to the centre, a body

of mass m is dropped into the tunnel. Calculate the speed with

which the body strikes the bottom of tunnel. Here, M is the mass of

earth and R is radius of earth.

Watch Video Solution

5. A pendulum clock and a wrist watch are taken from the earth's

surface to a mountain. What will be the e�ect on their time periods

at the mountain ?

Watch Video Solution

6. In satellite launching, what will be the path of the satellite if the

total energy of the projected satellite is positive?

Watch Video Solution

https://dl.doubtnut.com/l/_cGDXVrMFKzZk
https://dl.doubtnut.com/l/_Wu9CJkHCo5Oq
https://dl.doubtnut.com/l/_vroHvEJ5hx8n


7. All planets are spherical, why are they not cubical or cylindrical?

Watch Video Solution

8. A person on the moon experiences gravitational force but same

person experiences weightlessness in an arti�cial satellite of earth.

Explain.

Watch Video Solution

9. A simple pendulum is suspended from the roof of a vehicle which

on an inclined plane of inclination . The period of the pendulum

when the vehicle is at rest is T. What will be the time period of

oscillation of a pendulum ?

Watch Video Solution

θ

https://dl.doubtnut.com/l/_vroHvEJ5hx8n
https://dl.doubtnut.com/l/_JJOmmvVCWQZc
https://dl.doubtnut.com/l/_BBsDjsvYuFqR
https://dl.doubtnut.com/l/_hF97doRqZ4L4


10. Draw graphs showing the variation of accleeration due to

gravity with (a) height above the Earth's surface, (b) depth below

the Earth's surface.

Watch Video Solution

11. Suppose a light planet is revolving around a heavy star in a

circular orbit of radius r and period of revolution T. The

gravitational force of attraction between the star and the planet is

proportional to . Derive the relation between T and r.

Watch Video Solution

1

r3 / 2

12. The time period of a simple pendulum is  on the surface of

earth. If taken to a height 2 R above the surface of earth, the time

T1

https://dl.doubtnut.com/l/_hF97doRqZ4L4
https://dl.doubtnut.com/l/_HOAjephQwGhb
https://dl.doubtnut.com/l/_NU5LCZqcIl2w
https://dl.doubtnut.com/l/_fw0tbKkwt17t


period becomes . What will be the value of  ? (R is the

radius of earth).

Watch Video Solution

T2 T1 /T2

13. What will be the e�ect on the acceleration due to gravity at

poles and at equator 

(a) If earth stops rotating ? 

(b) If rate of rotation of earth increases ?

Watch Video Solution

14. For ordinary heights, the path of a projectile is parabolic but for

great heights the path is elliptical. Explain.

Watch Video Solution

https://dl.doubtnut.com/l/_fw0tbKkwt17t
https://dl.doubtnut.com/l/_XfNQR7EtGQmP
https://dl.doubtnut.com/l/_ruJgLXtzQQth


Revision Exercises Very Short Answer Questions

15. From the surface of earth, a body is projected upwards with a

kinetic energy equal to one-third of the energy required to escape.

Calculate the height up to which the body will rise above the

surface of earth.

Watch Video Solution

1. Why G is known as universal gravitational constant?

Watch Video Solution

2. When a body falls towards Earth, Earth moves towards the body.

Why is earth's motion not noticed?

Watch Video Solution

https://dl.doubtnut.com/l/_IYQgEENIuPKJ
https://dl.doubtnut.com/l/_IUJkISVhmu33
https://dl.doubtnut.com/l/_r22ha9CAzjKW


3. Spheres of the same material and same radius  are touching

each other. Show that gravitational force between them is directly

proportional to .

Watch Video Solution

r

r4

4. Is it possible to shield a body from gravitational e�ects?

Watch Video Solution

5. If a body of mass m is taken to the surface of moon, how will the

inertial mass, gravitational mass and weight of the body be

a�ected?

Watch Video Solution

https://dl.doubtnut.com/l/_r22ha9CAzjKW
https://dl.doubtnut.com/l/_uAoG26bfqzEj
https://dl.doubtnut.com/l/_0eiR3F8W49QL
https://dl.doubtnut.com/l/_9IG7kl92NOv2
https://dl.doubtnut.com/l/_QS4sqaMUUYvI


6. The weight of a body at the centre of the earth is

Watch Video Solution

7. What is the gravitational force between two bodies at an in�nite

distance from each other?

Watch Video Solution

8. What is the direction of force of gravity on a body?

Watch Video Solution

9. What is the value of the acceleration due to gravity at a height

equal to radius of earth?

Watch Video Solution

https://dl.doubtnut.com/l/_QS4sqaMUUYvI
https://dl.doubtnut.com/l/_662sYe9ciEyz
https://dl.doubtnut.com/l/_iqOsM5RntOdr
https://dl.doubtnut.com/l/_eojnBQsh8rAf


10. If the diameter and mass of the earth becomes twice of its

original value , then how will the acceleration due to gravity will

change?

Watch Video Solution

11. Where is 'g' greater, at poles or at equator ?

Watch Video Solution

12. How the value of g changes as one moves from equator to pole?

Watch Video Solution

13. How the value of g changes with increase in latitude of a place?

https://dl.doubtnut.com/l/_eojnBQsh8rAf
https://dl.doubtnut.com/l/_SUilZknXs4FV
https://dl.doubtnut.com/l/_HNI6ohcRaxjV
https://dl.doubtnut.com/l/_3M4wZ5z4SXFV
https://dl.doubtnut.com/l/_QwlakQHQeIK2


Watch Video Solution

14. What is the unit and dimensional formula of gravitaional

intensity?

Watch Video Solution

15. What is the value of gravitational intensity at the surface of

Earth and at the Earth's centre?

Watch Video Solution

16. De�ne orbital speed of a satellite.

Watch Video Solution

https://dl.doubtnut.com/l/_QwlakQHQeIK2
https://dl.doubtnut.com/l/_fHwGTBM3X1Yf
https://dl.doubtnut.com/l/_17RICbnT9R3I
https://dl.doubtnut.com/l/_RlxotnnSbT6T


17. What is the direction of the orbital speed of a orbiting satellite?

Watch Video Solution

18. What is the direction and orbital speed of a geostationary

satellite?

Watch Video Solution

19. Time period of revolution of polar satellite is around

Watch Video Solution

20. What is the escape speed of the Sun ?

Watch Video Solution

https://dl.doubtnut.com/l/_x2bbCB5PaQGp
https://dl.doubtnut.com/l/_a1DNGUOGzaFE
https://dl.doubtnut.com/l/_NuIyFBcax65b
https://dl.doubtnut.com/l/_2Yav1xPvGBMv


21. Give two examples of geostationary satellites.

Watch Video Solution

22. Why is gravitational potential energy negative?

Watch Video Solution

23. Keeping mass constant, if the diameter of the earth becomes

twice, then how will the weight be a�ected?

Watch Video Solution

24. What is the shape of earth at poles?

Watch Video Solution

https://dl.doubtnut.com/l/_Y8kNz6djVaLG
https://dl.doubtnut.com/l/_LWWXK8se6jrA
https://dl.doubtnut.com/l/_7oa6YUHE0nem
https://dl.doubtnut.com/l/_Ny0lesxzuCY5


25. The time period of a simple pendulum at the centre of the earth

is

Watch Video Solution

26. If the earth is rotating fast, how will the value of g change at

poles?

Watch Video Solution

27. Where will a body weigh more: at the centre of earth or at the

surface of earth?

Watch Video Solution

https://dl.doubtnut.com/l/_fzLHZOl6hv7H
https://dl.doubtnut.com/l/_ZU7hq1JXjpUI
https://dl.doubtnut.com/l/_MRzSYqfmrsj4


Revision Exercises Additional Questions

28. Does the escape velocity of a body depend on the density of a

planet?

Watch Video Solution

29. What do you mean by weightlessness?

Watch Video Solution

30. The escape velocity for a body of mass 10 kg on a planet P is

 . What will be escape velocity at the same planet for a

body of mass 20 kg ?

Watch Video Solution

11.2km/s

https://dl.doubtnut.com/l/_AKmmT1s4Ll2z
https://dl.doubtnut.com/l/_HOpskZWirevU
https://dl.doubtnut.com/l/_e8g2AkMA8lky


1. Gravitational forces are

A. Weak forces

B. Central forces

C. Conservative in nature

D. All of above

Answer:

Watch Video Solution

2. If the gravitational potential energy of a body at a distance 

from the centre of the earth is , then it's weight at that point is

A. zero

B. 

r

U

U /r

https://dl.doubtnut.com/l/_LHyNoW3RW4J6
https://dl.doubtnut.com/l/_PxR7NqZYZZ6g


C. 

D. Ur

Answer:

Watch Video Solution

U /r2

3. Two satellites having their masses in the ratio of 4:9 are revolving

in orbits of radius R. The ratio of their time periods will be

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2: 3

1: 1

4: 4

3: 3

https://dl.doubtnut.com/l/_PxR7NqZYZZ6g
https://dl.doubtnut.com/l/_ZPTBgTXt0qoN


4. Polar satellites

A. used for communication purposes

B. are sun synchronous

C. have altitude of 1500-2000 km from the surface of earth.

D. have time period of 24 hours

Answer:

Watch Video Solution

5. If earth stops rotating

A. g will increase at the poles by a value 

B. g will increase at the equator by a value 

0.34m/s2

0.034m/s2

https://dl.doubtnut.com/l/_ZPTBgTXt0qoN
https://dl.doubtnut.com/l/_zSBhiaCZeq6e
https://dl.doubtnut.com/l/_lKYqpacfLSuB


Revision Exercises Fill In The Blanks

C. g will decrease at the equator by a value 

D. g will decrease at the poles by a value 

Answer:

Watch Video Solution

0.34m/s2

0.34m/s2

1. Tides are formed due to gravitational force of

Watch Video Solution

2. The acceleration due to gravity is …………….. at the surface of earth

and ………………… is at the centre of earth.

Watch Video Solution

https://dl.doubtnut.com/l/_lKYqpacfLSuB
https://dl.doubtnut.com/l/_1KV7gfaRxj3d
https://dl.doubtnut.com/l/_xOJ0jsrfo8rC


3. The power of M in the dimensional formula for gravitational

potential is ……….

Watch Video Solution

4. ………….. is the minimum velocity with which a body must be

projected vertically upwards in order to escape earth's gravitational

�eld.

Watch Video Solution

5. Orbital velocity of a satellite depends on the ………..the planet

around which the satellite revolves.

Watch Video Solution

https://dl.doubtnut.com/l/_ORxwWGeGEX8Z
https://dl.doubtnut.com/l/_NG2tFOLf7d8v
https://dl.doubtnut.com/l/_az7Fj72HeftX


Revision Exercises Short Answer Type Question

6. The areal velocity of the planets revolving around the sun is

………….. .

Watch Video Solution

7. A geostationary satellite should be at a height nearly…… km above

the equator of earth.

Watch Video Solution

8. A body is said to be in state of………..when its apparent weight is

zero.

Watch Video Solution

https://dl.doubtnut.com/l/_DCbwjJv6gVGm
https://dl.doubtnut.com/l/_gCzGwpS88a8U
https://dl.doubtnut.com/l/_QT39jhR7SJQP


1. State and explain Newton's law of gravitation. Also mention the

dimensional formula and units of G.

Watch Video Solution

2. Derive an expression for the variation of g with the height from

the surface of Earth.

Watch Video Solution

3. At what depth from the surface of the earth, the acceleration due

to gravity will be half the value of g on the surface of the earth ?

Watch Video Solution

https://dl.doubtnut.com/l/_WKFkx3XiA1Hv
https://dl.doubtnut.com/l/_mTJTJKnEE3j4
https://dl.doubtnut.com/l/_PpZPRpqK5ssm


4. What do you understand by 'g'. Discuss the variation of  with

rotation of earth after establishing a relation for the same.

Watch Video Solution

g

5. What would happen if gravity suddenly disappears?

Watch Video Solution

6. Does earth imparts equal acceleration to all bodies ? If yes why ?

Watch Video Solution

7. Why the moon has no atmosphere ?

Watch Video Solution

https://dl.doubtnut.com/l/_mwRFRPSsqRZD
https://dl.doubtnut.com/l/_kXcznsidm6T5
https://dl.doubtnut.com/l/_z6P0ikw9dCZg
https://dl.doubtnut.com/l/_MAIbOFvSs8ca


8. What do you mean by intensity of gravitational �eld and

gravitational potential ? What are their units and dimensional

formulas ?

Watch Video Solution

9. Derive an expression for the electric �eld intensity at a point

outside a charged conducting sphere.

Watch Video Solution

10. What is meant by gravitational potential energy of a body ?

Derive an expression for the gravitational potential energy for a

body of mass m lying at a distance r from the centre of Earth.

Watch Video Solution

https://dl.doubtnut.com/l/_ysOvE6YXthJv
https://dl.doubtnut.com/l/_VzLdXZNfsJUl
https://dl.doubtnut.com/l/_fnm9MkQgBFBr
https://dl.doubtnut.com/l/_RL5Bsaw1Bl1U


11. PRINCIPLE OF LAUNCHING A SATELLITE

Watch Video Solution

12. What do you understand by geostationary and polar satellite ?

Discuss their important uses.

Watch Video Solution

13. Air friction increases the velocity of the satellite. Explain.

Watch Video Solution

14. De�ne escape velocity of an object.

Watch Video Solution

https://dl.doubtnut.com/l/_RL5Bsaw1Bl1U
https://dl.doubtnut.com/l/_qvp4Zi6PGAV5
https://dl.doubtnut.com/l/_k5pdiNmjZL1H
https://dl.doubtnut.com/l/_IF8d35iCRzKm


15. Show that the escape velocity of an object from the speeds of

two planets of masses 2M and 3M and radii 2R and R respectively.

View Text Solution

16. What are geostationary satellites? What are the necessary

conditions for a satellite to appear stationary ?

Watch Video Solution

17. What do you understand by geostationary and polar satellite ?

Discuss their important uses.

Watch Video Solution

https://dl.doubtnut.com/l/_8ZsDEVly3bed
https://dl.doubtnut.com/l/_UFzxmPlHk9f4
https://dl.doubtnut.com/l/_fVfH5dbr0lE2


Revision Exercises Long Answer Questions

18. What do you underestand by orbital velocity ? Derive an

expression for the orbital velocity of a satellite.

Watch Video Solution

19. For a satellite orbiting very close to earth's surface, total energy

is

Watch Video Solution

20. What is weightlessness ? What are the problems of

weightlessness faced by an astronaut ?

Watch Video Solution

https://dl.doubtnut.com/l/_xrJqDAJGHApR
https://dl.doubtnut.com/l/_kVQpSYBKlf9h
https://dl.doubtnut.com/l/_iehfH956oM7F


1. What is meant by acceleration sue to gravity ? Discuss the

varitation of g with (i) height, (ii) depth and (iii) rotation of earth.

Watch Video Solution

2. State Kepler's laws of planetary motion.

Watch Video Solution

3. A geostationary satellite

Watch Video Solution

4. (a) Distinguish between inertial and gravitational mass. 

(b) Which is more fundamental -mass or weight- and why ? 

https://dl.doubtnut.com/l/_Tq4GzujyPX8M
https://dl.doubtnut.com/l/_6ugsEifHUGRK
https://dl.doubtnut.com/l/_uN0Idof4Hv9C
https://dl.doubtnut.com/l/_DW7tdL5EkKZ8


Revision Exercises Numerical Problems

(c ) Why moon travellers load heavy weights at their back before

landing on the moon ?

View Text Solution

1. A body of mass 30 kg attracts another body of mass 20 kg with

force F. Find the value of F if distance between the centres of two

bodies is 30 cm.

Watch Video Solution

2. Calculate the speed of Jupiter if the mass of Jupiter is

. Distance from the sun is  and the mass

of the sun is .

Watch Video Solution

1.9 × 1027kg 7.8 × 1011m

2 × 1030kg

https://dl.doubtnut.com/l/_DW7tdL5EkKZ8
https://dl.doubtnut.com/l/_dzezT3aWaBtn
https://dl.doubtnut.com/l/_cyTNHIat2pQO


3. How will the acceleration due to gravity change if the radius of

earth shrinks by 5% keeping mass unchanged ?

Watch Video Solution

4. The mass of a body is 60 kg on the surface of earth. How much

will it weigh on a planet whose mass is 3 times and radius is 2 times

that of earth ?

Watch Video Solution

5. At what height above the surface of earth, the acceleration due o

to gravity of earth ? Radius by 51% of its value on the surface of

earth ? Redius of earth = 6,400 km.

View Text Solution

https://dl.doubtnut.com/l/_cyTNHIat2pQO
https://dl.doubtnut.com/l/_PWsxKkJMQIPM
https://dl.doubtnut.com/l/_omr3aFArh3Sb
https://dl.doubtnut.com/l/_pKKVsXdOn5Nc


6. How much below the earth's surface the acceleration due to

gravity reduces to 64% of its value on the surface of earth ?

View Text Solution

7. What will be percentage decrease in weight of body when taken

to the depth of 64 km below the surface of earth ?

View Text Solution

8. Calculate the change in weight of a 20 kg body, when it is taken

from equator to pole of earth.

View Text Solution

https://dl.doubtnut.com/l/_pKKVsXdOn5Nc
https://dl.doubtnut.com/l/_JPMOFS7rCcFu
https://dl.doubtnut.com/l/_Hb2w3W0plyj6
https://dl.doubtnut.com/l/_cZd3qKYPKX4a


9. At what height from the surface of earth the value of g is same as

at a depth of  ?

Watch Video Solution

R

4

10. What will be acceleration due to gravity on a planet whose mass

is 4 times and radius is 2 times that of earth ?

Watch Video Solution

11. Moon takes nearly 27 days to revolve around earth. If the mass

od moon is two-third of its present mass, then what will be the

period of revolution of moon around earth. Assume that values of

all other things remain unchanged.

Watch Video Solution

https://dl.doubtnut.com/l/_TQhIFcxELTKN
https://dl.doubtnut.com/l/_1ATgUUq0SnP1
https://dl.doubtnut.com/l/_TLozSIOpodfG
https://dl.doubtnut.com/l/_aztJGsgly1de


12. A planet of mass m is revolving around the sun in an elliptical

orbit. The minimum and maximum distances of the planet from the

sun are  and . Derive the relation between time period of the

planet in terms of  and .

View Text Solution

s1 s2

s1 s2

13. Two planets A and B are at distances of  m and  from

the sun respectively. Calculate the ration of speeds of the two

planets.

Watch Video Solution

109 1011m

14. What will be gravitational intensity (I) and gravitational

potential (V) at a height equal to 5 times the radius of earth ?

Watch Video Solution

https://dl.doubtnut.com/l/_aztJGsgly1de
https://dl.doubtnut.com/l/_2dgx6k9PNlEr
https://dl.doubtnut.com/l/_jSpCL4gMMgcw


15. A satellite is revolving around the earth in a circular orbit of

radius r with speed v. What will be the e�ect on speed f satellite if

radius is decreased by 5% ?

Watch Video Solution

16. What is the maximum height attained by a body projected with

a velocity equal to one- third of the escape velocity from the surface

of the earth? (Radius of the earth=R)

Watch Video Solution

17. Two satellites  and  are revolving around a planet P in

circular orbits of radii 4R and 9R respectively. If the speed of

satellite  is 2V, then calculate the speed of satellite .

Vi T S l i

S1 S2

S1 S2

https://dl.doubtnut.com/l/_jSpCL4gMMgcw
https://dl.doubtnut.com/l/_X5VKNUbkojfv
https://dl.doubtnut.com/l/_fHznz0iRC0zQ
https://dl.doubtnut.com/l/_QulImXYNgBiB


A Competition File Objective Type Questions Multiple Choice

Questions With One Correct Answer

View Text Solution

18. The mass of Saturn is 95 times that of earth and radius is 9.5

times the radius of earth. What will be escape velocity on the

surface of saturn if the escape velocity on earth's surface is

 ?

Watch Video Solution

11.2kms− 1

19. Three mass points each of mass m are placed at the vertices of

an equilateral tringale of side l. What is the gravitational �eld and

potential due to three masses at the centroid of the triangle ?

Watch Video Solution

https://dl.doubtnut.com/l/_QulImXYNgBiB
https://dl.doubtnut.com/l/_I4Z84NCCts2H
https://dl.doubtnut.com/l/_jDaNWgUh1jfW
https://dl.doubtnut.com/l/_GsWCIN6mDrbK


1. Find the duration of the day if the rotation of earth about its axis

speeds up in such a way that a person on the equator feels

weightlessness.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2π√
R2

g3

√
1

2π
R

g

2π√
R

g

√
1

2π
R

g3

2. At satellite of mass m is launched from the surface of a planet of

mass M and radius R in a circular orbit at an altitude of 3R. K.E. of

satellite at the time of launching is

https://dl.doubtnut.com/l/_GsWCIN6mDrbK
https://dl.doubtnut.com/l/_vUbMvykyDGH9


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

7
8

GMm

R

8

7

GMm

R

6

7

GMm

R

7
8

GMm

R2

3. Two satellites are at distances of 2R and 4R respectively from the

surface of earth. The ratio of their time periods will be :

A. 

B. 

C. 

D. 

√
125

27

√
27
125

√
54
125

√
8

125

https://dl.doubtnut.com/l/_vUbMvykyDGH9
https://dl.doubtnut.com/l/_NIsiF2pRpnaW


Answer: B

Watch Video Solution

4. The acceleration due to gravity at the surface of earth  and

acceleration due to gravity at the surface of a planet  are equal.

The density of the planet is three times than that of earth. The ratio

of radius of earth to the radius of planet will be.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(ge)

(gp)

1: 3

1: 9

3: 1

9: 1

https://dl.doubtnut.com/l/_NIsiF2pRpnaW
https://dl.doubtnut.com/l/_flQ7bXjRH2P9


5. The bodies of mass m and 4m are placed at a distance of 6m

apart. P is the point on the line joining two bodies where

gravitational �eld is zero. The gravitational potential at this point is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

− Gm
3

2

− Gm
5

2

− Gm
9

2

− Gm
7
2

6. A mass of 5 kg is brought from in�nity (mass at rest) to a point A.

When the mass reaches at point A it is moving with speed of

https://dl.doubtnut.com/l/_cXohUcAnkvxa
https://dl.doubtnut.com/l/_uRWtqwc0LKci


Competition File Objective Type Questions Multiple Choice Questions

With One Correct Answer

. If -6 J of work is done by a person to displace the mass,

then potential at point A is

A. 11.7 V

B. 

C. 

D. 29.7 V

Answer: B

Watch Video Solution

5ms− 1

−13.7V

−23.7V

1. Due to certain mass distribution, the gravitational �eld along X-

axis is given as  (where K is a constant). Considering theI =
K

r4

https://dl.doubtnut.com/l/_uRWtqwc0LKci
https://dl.doubtnut.com/l/_T66YYWxnWsgB


value of gravitational potential to be zero at in�nity, its value at a

distance x will be

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

K

2x2

x2K

3

x3K

2

K

3x3

2. Two satellites P and Q have their radii ratio as 4 : 1. The speed of

satellite P is 2V. The speed of satellite Q will be

A. 4V

B. 3V

https://dl.doubtnut.com/l/_T66YYWxnWsgB
https://dl.doubtnut.com/l/_3mvHdhI1rZqA


C. 2V

D. 5V

Answer: A

Watch Video Solution

3. The average density and time period of a planet are  and T. A

satellite is revolving just above the surface of planet. If the

universal gravitational constant is G, then  is equal to

A. 

B. 

C. 

D. 

Answer: A

ρ

T 2

3π

Gρ

4πG

ρ2

4π2G

πρ

1

ρGπ

https://dl.doubtnut.com/l/_3mvHdhI1rZqA
https://dl.doubtnut.com/l/_Y3fkIrnZoASZ


View Text Solution

4. In a hypothetical situation, the density of earth becomes three

times that of its original density, but its radius remains same. The

acceleration due to gravity becomes : (take  on the

earth)

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

g = 10m/s2

20m/s2

40m/s2

30m/s2

10m/s2

https://dl.doubtnut.com/l/_Y3fkIrnZoASZ
https://dl.doubtnut.com/l/_ikvx5AkL17nj


5. The total energy of a satellite having mass m orbiting around the

earth has mass M in a circular orbit with velocity v is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

mv21

2

− mv21

2

mv2

GMm

8

6. On the surface of earth, the escape velocity of a body is

. If mass of earth is made half and radius becomes twice,

then the escape velocity will become

A. 5.6 km/s

11.2km/s

https://dl.doubtnut.com/l/_KV9lV4zef3Ko
https://dl.doubtnut.com/l/_WlnuSPi77Old


B. 22.4 km/s

C. 33.4 km/s

D. 11.2 km/s

Answer: A

View Text Solution

7. Two bodies of masses 50 kg and 200 kg are placed at a distance

of 1m. The distance from the larger body at which the intensity of

gravitational �eld will be zero is

A. 

B. 

C. 

D. 

m
1

3

m
2

3

m
4
3

m
5

3

https://dl.doubtnut.com/l/_WlnuSPi77Old
https://dl.doubtnut.com/l/_5J7lQyxxby9a


Answer: B

View Text Solution

8. A planet is rotating around the sun with the orbital radius three

times than that of earth. The time period of this planet will be (For

earth, time period is 365 days )

A. 1,862 days

B. 1,000 days

C. 1,500 days

D. 2,000 days

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_5J7lQyxxby9a
https://dl.doubtnut.com/l/_78uUuel0qoeA


9. On the surface of earth, the time period of a simple pendulum is

. When the pendulum is taken to a height of 2R above the surface

of earth, the time period becomes . (R is radius of earth.) The

value of  is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

Te

Th

Te

Th

1: 9

9: 1

1: 3

3: 1

10. An object of mass m is ejected from a satellite revolving around

earth at a distance r with constant speed v. If the object excapes

https://dl.doubtnut.com/l/_4CZyrXSMjbzB
https://dl.doubtnut.com/l/_HlipASOi9Znw


from gravitational pull of earth, then the kinetic energy with which

the object is thrown is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

−0.5mv2

0.5mv2

mv2

−mv2

11. At the surface of earth, the acceleration due to gravity is g. If an

object of mass m is raised from the surface of earth to a height

equal to radius of earth (R ). The potential energy gained by the

object is

A. mgR

https://dl.doubtnut.com/l/_HlipASOi9Znw
https://dl.doubtnut.com/l/_rl9mzoNGWLLc


B. 

C. 

D. 

Answer: C

View Text Solution

mgR2

2

+mgR

2

−mgR

2

12. A spring is stretched by 2 cm by an object attached to It near the

surface of earth. How much extension of the same spring take place

by the same object when taken to a point 3,200 km above the

surface of earth (Radius of earth = 6,400 km)

A. 0.5 cm

B. 0.4 cm

C. 0.9 cm

D. 0.9 cm

https://dl.doubtnut.com/l/_rl9mzoNGWLLc
https://dl.doubtnut.com/l/_Vl6f2nR5yTvl


Answer: C

View Text Solution

13. The gravitational potential at a point at height h from the

surface of earth is , and acceleration due to

gravity is . Calculate the value of h if radius of earth is

6400 km.

A. 2,627 km

B. 3,627 km

C. 4,627 km

D. 1,900 km

Answer: A

View Text Solution

−6.50 × 107Jkg− 1

7.2m/s2

https://dl.doubtnut.com/l/_Vl6f2nR5yTvl
https://dl.doubtnut.com/l/_iJBq751Yilgu


14. The escape velocity of a body at the surface of planet P is 

times than that at surface of earth. The radius of planet is 

times the radius of earth. The acceleration due to gravity for planet

is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

1

√5
1

24

2.4ge

2.8ge

4.8ge

3.0ge

15. Let the acceleration due to gravity be  at a height  above the

earth's surface  at a depth  below the earth's surface. If 

g1 h

g2 d

https://dl.doubtnut.com/l/_XPtmCjcITvAG
https://dl.doubtnut.com/l/_4IUXigrxqopp
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 and  then

A. 

B. h = 2d

C. h = 3d

D. h = d

Answer: A

Watch Video Solution

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

h =
d

2

1. A body weighs 200 N on the surface of the earth. How much will it

weigh half way down to the centre of the earth ?

A. 150 N

https://dl.doubtnut.com/l/_4IUXigrxqopp
https://dl.doubtnut.com/l/_GpZ6di0eEZ4Y


B. 200 N

C. 250 N

D. 100 N

Answer: D

Watch Video Solution

2. The kinetic energies of a planet in an elliptical orbit about the

Sun, at positions  and  are  and  respectively. AC

is the major axis and  is perpendicular to  at the position of

the sun as shown in the �gure. Then 

A, B C KA, KB KC

SB AC

https://dl.doubtnut.com/l/_GpZ6di0eEZ4Y
https://dl.doubtnut.com/l/_urIcbnxjsWYp


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

KB < KA < KC

KA > KB > KC

KA < KB < KC

KB > KA > KC

3. Two satellites of earth  and  are moving in the same orbit.

The mass of  is four times the mass of . Which one of the

following statements is true?

A. The potential energies of earth and satellite in the two cases

are equal

B.  and  are moving with same speed

S1 S2

S1 S2

S1 S2

https://dl.doubtnut.com/l/_urIcbnxjsWYp
https://dl.doubtnut.com/l/_9UuILwQB8s65


C. The kinetic energies of two satellites are equal

D. The time period of  is four times that of 

Answer: B

Watch Video Solution

S1 S2

4. 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/_9UuILwQB8s65
https://dl.doubtnut.com/l/_6H4BTT5ltZrh


Answer: D

Watch Video Solution

5.   

The �gure shows elliptical orbit of a planet m about the sun S. the

shaded area SCD is twice the shaded area SAB. If  be the time for

the planet to move from C to D and  is the time to move from A to

B, then:

A. 

B. 

C. 

t1

t2

t1 = 4t2

t1 = 2t2

t1 = t2

https://dl.doubtnut.com/l/_6H4BTT5ltZrh
https://dl.doubtnut.com/l/_4ezus696v73u


D. 

Answer: B

Watch Video Solution

t1 > t2

6. A particle of mass M is situated at the centre of a spherical shell

of same mass and radius 'a'. The gravitational potential at a point

situated at  distance from the centre, will be

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a

2

−
GM

a

−
4GM

a

−
3GM

a

−
2GM

a

https://dl.doubtnut.com/l/_4ezus696v73u
https://dl.doubtnut.com/l/_TsPMEXaOq0Z1


7. A plenet moving along an elliptical orbit is closest to the sun at a

distance  and farthest away at a distance of . If  and  are

the linear velocities at these points respectively, then the ratio 

is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

r1 r2 v1 v2

v1

v2

(r1 /r2)2

r2 /r1

(r2 /r1)2

r1 /r2

8. A body projected vertically from the earth reaches a height equal

to earth's radius before returning to the earth. The power exerted

https://dl.doubtnut.com/l/_TsPMEXaOq0Z1
https://dl.doubtnut.com/l/_CU4efEZCGX0v
https://dl.doubtnut.com/l/_JS2QsAiL0yTd


by the gravitational force is greatest.

A. at the highest position of the body

B. at the instant just before the body hits the earth

C. it remains constant all through

D. at the instant just after the body is projected.

Answer: B

Watch Video Solution

9. Assuming that tha gravitational potential energy of an object at

in�nity is zero, the change in potential energy (�nal - initial) of an

object of mass m, when taken to a height h from the surface of

earth (of radius R), is given by

A. 
GMm

R + H

https://dl.doubtnut.com/l/_JS2QsAiL0yTd
https://dl.doubtnut.com/l/_09JSIUlFlwNM


B. 

C. 

D. mgh

Answer: C

Watch Video Solution

−
GMm

R + H

GMmh

R(R + H)

10. The time period of a geostationary satellite is 24 h, at a height

 (  is radius of earth) from surface of earth. The time period

of another satellite whose height is  from surface will be

A. 

B. 

C. 

D. 

6RE RE

2.5RE

h
12

2.5

6√2h

12√2h

h
24
2.5

https://dl.doubtnut.com/l/_09JSIUlFlwNM
https://dl.doubtnut.com/l/_cveQqZuLCQdr


Answer: B

View Text Solution

11. A spherical planet far out in space has a mass  and diameter 

. A particle of mass m falling freely near the surface of this

planet will experience an accelertion due to gravity which is equal

to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

M0

D0

4GMpμ/D2
p

4GMp /D2
p

GMpμ/D2
p

GMp /D2
p

https://dl.doubtnut.com/l/_cveQqZuLCQdr
https://dl.doubtnut.com/l/_hSKD7Z0oRGaT


12. A black hole is an object whose gravitational �eld is so strong

that even light cannot escape from it. To what approximate radius

would earth (mass ) have to be compresed to be a

black hole?

A. 

B. 

C. 

D. 100 m

Answer: C

Watch Video Solution

= 5.98 × 1024kg

10− 9m

10− 6m

10− 2m

13. Dependence of intensity of gravitational �eld  of earth with

distance  from centre of earth is correctly represented by

(E)

(r)

https://dl.doubtnut.com/l/_540Q6VfjGJ4i
https://dl.doubtnut.com/l/_nAfYyu3muUOY


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

14. Kepler's third law states that square of period revolution  of

a planet around the sun is proportional to third power of average

distance  between sun and planet i.e.   

here  is constant  

if the mass of sun and planet are  and  respectively then as per

Newton's law of gravitational the force of alteaction between them

is , here  is gravitational constant. The relation

between  and  is described as

(T )

i T 2 = Kr3

K

M m

F =
GMm

r2
G

G K

https://dl.doubtnut.com/l/_nAfYyu3muUOY
https://dl.doubtnut.com/l/_NMq0OoAvMPvj


A. 

B. 

C. K = G

D. 

Answer: B

Watch Video Solution

GK = 4π2

GMK = 4π2

K =
1

G

15. Two spherical bodies of mass M and 5M & radii R & 2R

respectively are released in free space with initial separation

between their centres equal to 12R. If they attract each other due to

gravitational force only, then the distance covered by the smallar

body just before collision is

A. 2.5 R

B. 4.5 R

https://dl.doubtnut.com/l/_NMq0OoAvMPvj
https://dl.doubtnut.com/l/_zUTk3ieqUTJ3


C. 7.5 R

D. 1.5 R

Answer: C

Watch Video Solution

16. At what height from the surface of earth the gravitation

potential and the value of  are  and 

respectively ? Take the radius of earth as :

A. 1,600 km

B. 1,400 km

C. 2,000 km

D. 2,600 km

Answer: D

g −5.4 × 107Jkg− 2 6.0ms− 2

6400km

https://dl.doubtnut.com/l/_zUTk3ieqUTJ3
https://dl.doubtnut.com/l/_3AnVMxBwuYSs
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Watch Video Solution

1. Take the mean distance of the moon and the sun from the earth

to be  and  respectively. Their masses are 

 and  respectively. The radius of the earth of

is . Let be the di�erence in the forces exerted by the

moon at the nearest and farthest points on the earth and  be

the di�erence in the force exerted b the sun at the nearest and

farthest points on the earth. Then, the number closest to  is :

A. 6

B. 

C. 2

D. 

0.4 × 106km 150 × 106km

8 × 1022kg 2 × 1030kg

6400km ΔF1

ΔF2

ΔF1

ΔF2

102

0.6

https://dl.doubtnut.com/l/_3AnVMxBwuYSs
https://dl.doubtnut.com/l/_QfeFjIv7NekW


Answer: C

Watch Video Solution

2. The relative uncertainty in the period of a satellite orbiting

around the earth is  . If the relative uncertainty in the radius of

the orbit is negligible, the relative uncertainty in the mass of the

earth is :

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

10− 2

2 × 10− 2

6 × 10− 2

3 × 10− 2

10− 2

https://dl.doubtnut.com/l/_QfeFjIv7NekW
https://dl.doubtnut.com/l/_12eEfGLiRFn8


3. The height at which the acceleration due to gravity becomes 

(where g =the acceleration due to gravity on the surface of the

earth) in terms of R, the radius of the earth, is :

A. 2R

B. 

C. R/2

D. 

Answer: A

Watch Video Solution

g

9

R/√2

√2

4. Suppose that angular velocity of rotation of earth is increased.

Then, as a consequence :

A. Weight of the object everywhere on the earth will decrease

https://dl.doubtnut.com/l/_8WFLyNlnxSX6
https://dl.doubtnut.com/l/_sU7PLkeKJDrw


B. Weight of the object everywhere on the earth will increase

C. Except at poles weight of the object on the earth will

decrease

D. There will be no change in weight anywhere on the earth.

Answer: C

Watch Video Solution

5. If the angular momentum of a planet of mass m, moving around

the Sun in a circular orbit is L, about the center of the Sun, its areal

velocity is :

A. 

B. 

C. 

2L
m

4L
m

L

2m

https://dl.doubtnut.com/l/_sU7PLkeKJDrw
https://dl.doubtnut.com/l/_jCcFxtrp7FF7


D. 

Answer: C

Watch Video Solution

L

m

6. The energy required to take a satellite to a height ‘h’ above Earth

surface (radius of Earth  km ) is  and kinetic energy

required for the satellite to be in a circular orbit at this height is 

. The value of h for which  and  are equal, is:

A. 

B. 

C. 

D. 

Answer: C

= 6.4 × 103 E1

E2

E1 E2

1.28 × 104km

6.4 × 103km

3.2 × 103km

1.6 × 106km

https://dl.doubtnut.com/l/_jCcFxtrp7FF7
https://dl.doubtnut.com/l/_56z1pC71RWrF


Watch Video Solution

7. A body of mass m is moving in a circular orbit of radius R about a

planet of mass M. At some instant, it splits into two equal masses.

The �rst mass moves in a circular orbit of radius . And the other

mass, in a circular orbit of radius . The di�erence between the

�nal and initial total energies is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

R

2
3R
2

+
Gm

6R

−
GMm

2R

−
GMm

6R

GMm

2R

https://dl.doubtnut.com/l/_56z1pC71RWrF
https://dl.doubtnut.com/l/_KfWgiy82e22z


8. Four particles, each of mass M and equidistant from each other,

move along a circle of radius R under the action of their mutual

gravitational attraction. The speed of each particle is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

√ (1 + 2√2)
1

2

GM

R

√
GM

R

√(2√2 )
GM

R

√ (1 + 2√2)
GM

R

9. From a solid sphere of mass M and radius R, a spherical portion

of radiu  is removed as shown in the �gure. Taking gravitational

potential V = 0 at , the potential at the centre of the cavity

R

2

r = ∞

https://dl.doubtnut.com/l/_VDZ9tfIML3d7
https://dl.doubtnut.com/l/_NJK6LtYgOmA4


thus formed is (G = gravitational constant) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−GM

R

−2GM

3R

−2GM

R

−GM

2R

https://dl.doubtnut.com/l/_NJK6LtYgOmA4


10. A satellite is revolving in a circular orbit at a height 'h' from the

earth's surface (radius of earth R, ). 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

Watch Video Solution

h < < R

√2gR

√gR

√gR/2

√gR(√2 − 1)

https://dl.doubtnut.com/l/_QbqQ1bW0NNLz


11. The value of acceleration due to gravity at earth's surface is

. The altitude above its surface at which the acceleration

due to gravity decreases to , is close to: (radius of earth

)

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

9.8ms− 2

= 6.4 × 106m

2.6 × 106m

6.4 × 106m

9.0 × 106m

1.6 × 106m

12. Figure shows variation of acceleration due to gravity with

distance from centre of a uniform spherical planet, Radius of planet

https://dl.doubtnut.com/l/_rns5uEuwbx9P
https://dl.doubtnut.com/l/_rkNvszEM1oZt


is R. What is   

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

r2 − r1

https://dl.doubtnut.com/l/_rkNvszEM1oZt
https://dl.doubtnut.com/l/_0cpcsrVgNw2G


13. If the earth has no rotational motion, the weight of a person on

the equation is W. Detrmine the speed with which the earth would

have to rotate about its axis so that the person at the equator will

weight  W. Radius of the earth is 6400 km and g = 10 .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3

4
m/s2

1.1 × 10− 3rad/s

0.83 × 10− 3rad/s

0.63 × 10− 3rad/s

0.28 × 10− 3rad/s

14. The mass density of a spherical body is given by  for 

 and for r > R , where r is the distance from the

ρ(r) =
k

r

r ≤ R ρ(r) = 0

https://dl.doubtnut.com/l/_0cpcsrVgNw2G
https://dl.doubtnut.com/l/_Ct4DmsqkFBLT


centre. The correct graph that describes qualitatively the

acceleration, a, of a test particle as a function of r is :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

15. A test particle is moving in a circular orbit in the gravitational

�eld produced by a mass density . Identify the correct

relation between the radius R of the particle’s orbit and its period

T:

A. TR is a contant

ρ(r) =
K

r2

https://dl.doubtnut.com/l/_Ct4DmsqkFBLT
https://dl.doubtnut.com/l/_TZ8fLD4ssaeb
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B.  is a constant

C.  is a constant

D. T/R is a constant

Answer: D

Watch Video Solution

T 2 /R3

T /R2

1. A thin uniform disc (see �gure) of mass M has outer radius 4R

and inner radius 3R. The work required to take a unit mass for point

https://dl.doubtnut.com/l/_TZ8fLD4ssaeb
https://dl.doubtnut.com/l/_8focush1hf7B


P on its axis to in�nity is 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(4√2 − 5)
2GM

7R

( − )(4√2 − 5)
2GM

7R

GM

4R

(√2 − 1)
2GM

5R

https://dl.doubtnut.com/l/_8focush1hf7B


2. Graviational acceleration on the surface of plane fo  where

g is the gracitational acceleration on the surface of the earth. The

average mass density of the planet is  times that of the earth. If

the escape speed on the surface of the earht is taken to be

 the escape speed on teh surface of the planet in 

will be

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

g.
√6

11

2

3

11kms− 1 kms− 1

https://dl.doubtnut.com/l/_mF0K6RHCLaCQ


3. A satellite is moving with a constant speed 'V' in a circular orbit

about the earth. An object of mass 'm' is ejected from the satellite

such that it just escapes form the gravitational pull of the earth. At

the tme of its ejection, the kinetic energy of the object is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

mV 21

2

mV 2

mV 23

2

2mV 2

4. A planet of radius  has the same

mass density as Earth. Scientists dig a well of depth  on it and

R = × (radiusofEarth)
1

10
R

5

https://dl.doubtnut.com/l/_Rl0vqkECXQbJ
https://dl.doubtnut.com/l/_OJOL4LQwkV7s


lower a wire of the same length and a linear mass density

 into it. If the wire is not touching anywhere, the

force applied at the top of the wire by a person holding it inplace is

(take the radius of Earth  and the acceleration due to

gravity on Earth is 

A. 96 N

B. 108 N

C. 120 N

D. 150 N

Answer: B

Watch Video Solution

10− 3kgm( _ 1)

= 6 × 106m

10ms− 2

5. A rocket is launched normal to the surface of the earth, away

from the sun, along the line joining the sun and the earth. The sun

https://dl.doubtnut.com/l/_OJOL4LQwkV7s
https://dl.doubtnut.com/l/_dUj133erG15q


is  times heavier than the earth and is at a distance 

 times larger than the radius of the earth. the escape

velocity from earth's gravitational �eld is . The

minmum initial velocity . the minimum initial

velocity  required for the rocket to be able to leave the sun-

earth system is closest to (Ignore the rotation of the earth and the

presence of any other planet

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3 × 105

2.5 × 104

ue = 11.2kms− 1

(ue) = 11.2kms− 1

(us)

vs = 72Kms− 1

vs = 22Kms− 1

vs = 42Kms− 1

vs = 62Kms− 1

https://dl.doubtnut.com/l/_dUj133erG15q


6. Consider a spherical gaseous cloud of mass density  in a free

space where r is the radial distance from its centre. The gaseous

cloud is made of particle of equal mass m moving in circular orbits

about their common centre with the same kinetic energy K. The

force acting on the particles is their mutual gravitational force. If

 is constant with time. the particle number density n(r)=

/m is : (g =universal gravitational constant)

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ρ(r)

ρ(r) ρ(r)

K

πr2m2G

K

6πr2m2G

3K

πr2m2G

K

2πr2m2G

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


Competition File C Multiple Choice Questions

1. A satellite having mass much smaller than the mass of earth is

revolving in an elliptical orbit around the earth. In this case

A. The acceleration of satellite is always directed towards the

centre of earth.

B. The total mechanical energy of satellite remains constant.

C. The magnitude and direction of angular momentum remain

conserved.

D. The linear momentum of satellite is maximum when it is

farther from earth.

Answer: A::B::C

Watch Video Solution

https://dl.doubtnut.com/l/_Qfl0ttqVUcV9
https://dl.doubtnut.com/l/_5xHSSUZIyWkb


2. The acceleration due to gravity

A. decreases on account of rotation of earth.

B. increases with increase in latitude of a place.

C. increases on account of rotation of earth.

D. increases in moving away from the centre if r gt radius of

earth.

Answer: A::B

Watch Video Solution

3. By some means if universal gravitational constant (G) starts

decreasing then

A. time period of revolution of earth will increase.

B. length of day will increase.

https://dl.doubtnut.com/l/_5xHSSUZIyWkb
https://dl.doubtnut.com/l/_xjE6NlVg9KPm


C. Earth will follow a spiral path of increasing radius.

D. Kinectic energy of earth will decrease.

Answer: A::C::D

View Text Solution

4. Which of the following statements are incorrect?

A. The point at which a planet is closest to the sun is perihelion.

B. The point at which a planet is farthest from the sun is

aphelion.

C. The areal velocity of a planet around the sun is not constant.

D. Gravitational force between two bodies can be attractive or

repulsive.

Answer: C::D

https://dl.doubtnut.com/l/_xjE6NlVg9KPm
https://dl.doubtnut.com/l/_KIFap0L8KgxK


Watch Video Solution

5. What is the value of acceleration due to gravity on the surface of

earth ?

A. is minimum at equator and maximum at poles.

B. remains unchaned at poles when earth stops rotating.

C. remains unchanged at poles when earth is in motion.

D. remains unchanged at equator whether earth is at rest or

rotating.

Answer: A::B::C

Watch Video Solution

6. The gravitational potential

https://dl.doubtnut.com/l/_KIFap0L8KgxK
https://dl.doubtnut.com/l/_vXGd4uHntTv3
https://dl.doubtnut.com/l/_xXEHXxvqMjih


A. is same everywhere inside a uniform spherical shell.

B. at a point is always negative.

C. is maximum at in�nity.

D. of a body is the gravitational potential energy per unit mass

of the body.

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

Watch Video Solution

7. Orbital speed of a satellite

A. decreases with increase in height of satellite.

B. is independent of the mass of satellite.

C. is along the tangent to the orbital path of satellite.

https://dl.doubtnut.com/l/_xXEHXxvqMjih
https://dl.doubtnut.com/l/_2qrmcjmHMTKt


D. is independent of the mass and radius of the planet around

which the revolution of satellite takes place.

Answer: A::B::C

Watch Video Solution

8. Polar satellites

A. are sun-synchronous satellites.

B. cross the equator at di�erent instants of time.

C. are used for communication purposes.

D. are also known as remote sensing satellites.

Answer: A::D

View Text Solution

https://dl.doubtnut.com/l/_2qrmcjmHMTKt
https://dl.doubtnut.com/l/_KFVDMCME0zc1


9. Which of the following are essential conditions for a satellite to

be geostationary?

A. It should be at a height of 36000 km above the surface of

earth.

B. Its orbit may be circular or elliptical.

C. It should rotate from west to east.

D. Its orbital speed should be 3.1 km//s.

Answer: A::C::D

Watch Video Solution

10. The masses of two spherical planets A and B are  and ,

surface areas are S and 9 S respectively. The mass of a spherical

planet C is . If the densities of all the planets A, B, C are

MA MB

(MA + MB)

https://dl.doubtnut.com/l/_nw45hzFcRkZv
https://dl.doubtnut.com/l/_begke8Ih52vv


same, then the escape velocities , ,  from the surface of

these planets follow:

A.  gt  gt 

B.  = 3

C.  lt  lt 

D.  gt  lt 

Answer: C::D

View Text Solution

VA VB VC

VC VB VA

VB VA

VC VB VA

VC VB VA

11. Two spherical planets P and Q have the same uniform density 

masses  and surface areas A and 4A respectively. A

spherical planet R also has uniform density  and its mass is

 The escape velocities from the plantes P,Q and R are 

 respectively. Then

ρ,

Mp and MQ

ρ

(MP + MQ).

VPVQ and VR

https://dl.doubtnut.com/l/_begke8Ih52vv
https://dl.doubtnut.com/l/_Wd5MeMuIcn5q


A.  gt  gt 

B.  gt  gt 

C. 

D. 

Answer: B::D

Watch Video Solution

VQ VR VP

VR VQ VP

VR /VP = 3

VP /VQ =
1

2

12. Two bodies, each of mass M, are kept �xed with a separation 2L.

A particle of mass m is projected from the midpoint of the line

joining their cehntres, perpendicualr to the line. The gravitational

constant is G. The correct statement (s) is (are)

A. The minimum initial velocity of the mass m to escape the

gravitational �eld of the two bodies is .4√
GM

L

https://dl.doubtnut.com/l/_Wd5MeMuIcn5q
https://dl.doubtnut.com/l/_3ikCvGvwZSnO


Competition File D Multiple Choice Questions

B. The minimum initial velocity of the mass m to escape the

gravitational �eld of the two bodies is 

C. The minimum initial velocity of the mass m to escape the

gravitational �eld of the two bodies is .

D. The energy of the mass m remains constant.

Answer: B::D

Watch Video Solution

√
2GM

L

2√
GM

L

1. The S.I. units of intensity of gravitational �eld

A. 

B. 

J /kg

J /kgs2

https://dl.doubtnut.com/l/_3ikCvGvwZSnO
https://dl.doubtnut.com/l/_QkA7i4ogKdag


C. 

D. 

Answer: C::D

Watch Video Solution

N /kg

m/s3

2. The dimensional formula of intensity of gravitational �eld

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

MLT − 2

ML− 1T − 2

MLT − 3

M 0LT − 2

https://dl.doubtnut.com/l/_QkA7i4ogKdag
https://dl.doubtnut.com/l/_70PEbSzCVEFA


3. The value of intensity of gravitational �eld at in�nite distance

from the body is

A. zero

B. in�nite

C. less than unity

D. unity

Answer: A

Watch Video Solution

4. Two bodies of masses 50 kg and 100 kg are at a distance 1m

apart. The intensity of gravitational �eld at the mid-point of the line

joining them is (in joules)

A. 100G

https://dl.doubtnut.com/l/_dkpAXlRIshk0
https://dl.doubtnut.com/l/_o01qWxuzRTJ9


B. 150G

C. 50G

D. 200G

Answer: A

Watch Video Solution

5. The escape velocity for a body projected from a planet depends

on

A. mass of the body

B. angle of projection

C. mass of the planet

D. radius of the body

Answer: C::D

https://dl.doubtnut.com/l/_o01qWxuzRTJ9
https://dl.doubtnut.com/l/_0dpREwrjjP05


Watch Video Solution

6. 618 km//s is the escape velocity from the surface of

A. Earth

B. Moon

C. Jupiter

D. Sun

Answer: D

View Text Solution

7. A body from the surface of a planet has a escape veloctiy of 8

km/s . If the mass of the body is made twice, then the escape

velocity is

https://dl.doubtnut.com/l/_0dpREwrjjP05
https://dl.doubtnut.com/l/_rc0UmoxEuqBd
https://dl.doubtnut.com/l/_ZEAZZ6v74Vne


A. 8 km/s

B. 

C. 16 km/s

D. 4 km/s

Answer: A

Watch Video Solution

2√2km/s

8. Show that Moon would depart forever if its speed were incresed

by .

A. 0.42

B. 0.52

C. 0.7

D. 0.9

42 %

https://dl.doubtnut.com/l/_ZEAZZ6v74Vne
https://dl.doubtnut.com/l/_5hlLQRhyRo7H


Competition File Assertion Reasion Type Questions

Answer: A

Watch Video Solution

1. Assertion : The time period of a freely falling pendulum is in�nite. 

Reason : The e�ective value of acceleration due to gravity becomes

zero.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

https://dl.doubtnut.com/l/_5hlLQRhyRo7H
https://dl.doubtnut.com/l/_ANGStHfBT6j0


Answer: A

Watch Video Solution

2. Assertion : There is no atmosphere on the moon. 

Reason : The escape velocity on the surface of moon is very small.

Due to this, molecules of the gases easily escape.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: A

h id l i

https://dl.doubtnut.com/l/_ANGStHfBT6j0
https://dl.doubtnut.com/l/_6einp7XjS1pb


Watch Video Solution

3. Assertion: The total energy of a satellite is negative. 

Reason: Gravitational potential energy of an object is negative.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6einp7XjS1pb
https://dl.doubtnut.com/l/_hgS62pzRshVA


4. Assertion : The forces of friction arise due ot gravitational

attraction. 

Reason : The gravitational forces can be attractive and repulsive.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If both assertion and reason are incorrect

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_q3UOMiH40VLa


5. For a satellite the escape velocity is 11km/s. If the satellite is

launched at an angle of  with the vertical, then the escape

velocity will be

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: C

Watch Video Solution

30∘

https://dl.doubtnut.com/l/_EUxbpbHB98qC


6. Assertion : The speed of a satellite is constant if the orbital path

of the satellite is elliptical. 

Reason : Speed of a satellite is not constant if orbital path of the

orbit is elliptical according to Kepler's laws of motion. Here, Areal

velocity is constant.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_BqQ7qB4M6ICS
https://dl.doubtnut.com/l/_lebV4a8QPakn


7. Assertion : The time period of a satellite revolving very close to

the surface of earth is less. 

Reason : According to Kepler's law, square of time period of

revolution is directly proportional to the cube of semi-major axis.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lebV4a8QPakn


8. Assertion : Gravitational potential energy increases if we move

away from the surface of earth. 

Reason : Gravitational potential energy is zero at in�nity.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: B

View Text Solution

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


9. Assertion : Time period of revolution of a polar satellite of earth

is 100 minutes. 

Reason : Polar satellites are Sun-synchronous satellites.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_PitXKeE5wnDN


10. Assertion : If the distance of the earth from the Sun becomes

one half of the present distance, then the number of days in one

year on earth will become 236. 

Reason : Earth revolves around the sun in an elliptical orbit.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_i7DrafhfjItL


11. This question contains Statement -1 and Stantement -2 Of the

four choices given after the statements, choose the one that best

desctibes the two statemesnts. 

Statement -1: 

For a mass M kept at the center of a cube of side 'a', the �ux of

gravitational �eld passing through its sides   

Statement -2: 

If the direction of a �eld due to a point source is radial and its

dependence on the distance 'r' from the source is given as , its

�ux throught a closed surface depends only on the strength of the

source enclosed by the surfcae and not on the size or shape of the

surface.

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

4πGM.

1

r2

https://dl.doubtnut.com/l/_5wpaLp1qm1dX


C. If assertion is correct but reason is incorrect.

D. If assertion is incorrect but reason is correct.

Answer: A

Watch Video Solution

12. Assertion : An astronaut in an orbiting space station above the

earth experience weightlessness. 

Reason : An object moving around the earth under the infuence of

earth's gravitational force is in a state of 'free fall'

A. If both assertion and reason are correct and reason is a

correct explanation of the assertion.

B. If both assertion and reason are correct but reason is not the

correct explanation of assertion.

C. If assertion is correct but reason is incorrect.

https://dl.doubtnut.com/l/_5wpaLp1qm1dX
https://dl.doubtnut.com/l/_mU2SKIygG5Yp


Competition File Matching Type Questions

D. If assertion is incorrect but reason is correct.

Answer: A

Watch Video Solution

1. A planet of mass M, has two natural satellites with masses m1 and

m2. The radii of their circular orbits are  and  respectively.

Ignore the gravitational force between the satellites. De�ne

 and  to be, respectively, the orbital speed, angular

momentum, kinetic energy and time period of revolution of satellite

1 , and  and  to be he corresponding quantities of

satellite 2. Given  and , match the ratios

R1 R2

v1, L1, K1 T1

v2, L2, K2 T2

m1 /m2 = 2 R1 /R2 = 1/4

https://dl.doubtnut.com/l/_mU2SKIygG5Yp
https://dl.doubtnut.com/l/_n9EuD6bSMYQB


in List-I to the numbers in List-II. 

A. P - 4, Q - 2, R - 1, S - 3

B. P - 3, Q - 2, R - 4, S - 1

C. P - 2, Q - 3, R - 1, S - 4

D. P - 2, Q - 3, R - 4, S - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_n9EuD6bSMYQB


Competition File Matrix Match Type Questions

Competition File Integer Types Questions

1. 

View Text Solution

2. 

View Text Solution

3. 

View Text Solution

https://dl.doubtnut.com/l/_JheRNtZkM0BF
https://dl.doubtnut.com/l/_0cOeNWWpOjLW
https://dl.doubtnut.com/l/_DbNvna9pl6No


1. The mean densities of a planet and earth are in the ratio of 

and ratio of their radii is . A boy can jump 5 m on the surface of

earth, then with identical e�orts what is the height to which he can

jump on the planet ?

Watch Video Solution

5

2

4: 5

2. The radius of earth is increased by 2%. By what precentage the

acceleration due to gravity will change assuming mass remaining

unchanged ?

Watch Video Solution

3. The ratio of energy required to raise a satellite to a height 

above the earth surface to that required to put it into the orbit is

Watch Video Solution

h

https://dl.doubtnut.com/l/_7xgF8ewjiK1H
https://dl.doubtnut.com/l/_aQCnZ27kY36c
https://dl.doubtnut.com/l/_Qcv0PjUoiCMF


4. Calculate the resultant gravitational potential in terms of G

(universal gravitational constant) if in�nite number of masses of

2kg each are placed along the X-axis at

Watch Video Solution

x = ± 1m, ± 2m, ± 4m, ± 8m, …

5. Two spherical bodies of masses m and 6m and radii R and 2R

respectively are released in free space with initial separation

between their centres equal to 10 R . If they attract each other due

to gravitational force only , then the distance covered by smaller

sphere just before collisions will be

Watch Video Solution

https://dl.doubtnut.com/l/_Qcv0PjUoiCMF
https://dl.doubtnut.com/l/_c5qP91xk0SOt
https://dl.doubtnut.com/l/_iJvuTPGxhpk5


6.  and  are two satellites of radii R and 9R revolving around a

planet P in circular orbits. If speed of  is 6V, then how many times

the speed of  is greater than speed of  ?

Watch Video Solution

S1 S2

S1

S2 S2

7. What is the gravitational potential energy (MJ) of a body of mass

3 kg on a planet where escape velocity is  ?

Watch Video Solution

4kms− 1

8. A satellite  of mass m is revolving at a distance of R from

centre of earth and the other satellite  of mass 4m is revolving at

a distance of 4R from the centre of earth. The time periods of

revolution of two satellites are in the raito 1 : n. Find the value of n.

Watch Video Solution

S1

S2

https://dl.doubtnut.com/l/_1VtDO9f2jgd7
https://dl.doubtnut.com/l/_BmwvKGvebp9C
https://dl.doubtnut.com/l/_aLbmEIxLCX9T


9. The acceleration due to gravity becomes  at a height of nR

from the surface of earth. Find the value of n.

Watch Video Solution

g

16

10. Energy required to move a body of mass m from an orbit of

radius 2R to 3R is

Watch Video Solution

11. A bullet is �red vertically upwards with a velocity  from the

surface of a spherical planet when it reaches its maximum height,

its acceleration due to the planet's gravity is  of its value at the

surface of the planet. If the escape velocity from the planet is

υ

th
1

4

https://dl.doubtnut.com/l/_aLbmEIxLCX9T
https://dl.doubtnut.com/l/_pYVdauytSSQS
https://dl.doubtnut.com/l/_itNX5rOWT504
https://dl.doubtnut.com/l/_Li6wnOmScFqP


, then the value of  is : (ignore energy loss due to

atmosphere).

Watch Video Solution

Vescape = υ√N N

12. A larger spherical mass M is �xed at one position and two

identical point masses m are kept on a line passing through the

centre of M. The point masses are connected by rigid massless rod

of length l and this assembly is free to move along the line

connecting them. All three masses interact only throght their

mutual gravitational interaction. When the point mass nearer to M

is at a distance r =3l form M, the tensin in the rod is zero for

https://dl.doubtnut.com/l/_Li6wnOmScFqP
https://dl.doubtnut.com/l/_cIWa0P8DCCvQ


Chapter Practice Test

 The value of k is 

Watch Video Solution

m = k( ).
M

288

1. The weight of a body at the centre of the earth is

Watch Video Solution

https://dl.doubtnut.com/l/_cIWa0P8DCCvQ
https://dl.doubtnut.com/l/_lBDWgLUWlIXM


2. If the diameter and mass of the earth becomes twice becomes

twice of its original value, then how will the acceleration due to

gravity change ?

Watch Video Solution

3. What is the unit and dimensional formula of gravitational �eld

intensity ?

Watch Video Solution

4. Does the escape velocity of a body depend on the density of a

planet ?

Watch Video Solution

https://dl.doubtnut.com/l/_y2VJuzc8gRZr
https://dl.doubtnut.com/l/_Y1jHS0wQGJVj
https://dl.doubtnut.com/l/_3WfGyc6qpQqk


5. A satellite revolving around Earth loses height. How will its time

period be changed?

Watch Video Solution

6. Escape velocity from the surface of moon is less than that from

the surface of earth because the moon has no atmosphere while

earth has a very dense one.

Watch Video Solution

7. Distinguish between polar satellites and geostationary satellites.

Watch Video Solution

https://dl.doubtnut.com/l/_6rPsuj4hWjfF
https://dl.doubtnut.com/l/_wEOTS4X9wFHu
https://dl.doubtnut.com/l/_8zS5dXHndGxA


8. What are the conditions under which a rocket, �red from the

earth, launches an arti�cial satellite of the earth?

Watch Video Solution

9. What is binding energy of a satellite?

Watch Video Solution

10. How will the acceleration due to gravity will change if the radius

earth shrinks by 5% keeping mass unchanged ?

Watch Video Solution

11. Derive an expression for the variation of g with the height from

the surface of the Earth.

https://dl.doubtnut.com/l/_mpCQiviKVoOc
https://dl.doubtnut.com/l/_jOKRau6tOtJE
https://dl.doubtnut.com/l/_M16vb1YqtGqC
https://dl.doubtnut.com/l/_dunNg2ZMaKCn


Watch Video Solution

12. What is a geostationary statellite? What are the basic

requirements for such a satellite?

Watch Video Solution

13. De�ne escape velocity of an object.

Watch Video Solution

14. State Kepler's laws of planetary motion.

Watch Video Solution

https://dl.doubtnut.com/l/_dunNg2ZMaKCn
https://dl.doubtnut.com/l/_IT8IbS0PTxn1
https://dl.doubtnut.com/l/_O6ebYApaqsQg
https://dl.doubtnut.com/l/_ys31SThrLu0t


15. Knowing the value of g, how can we calculated the mass and

density of Earth?

Watch Video Solution

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

