
PHYSICS

AIMED AT STUDENTS PREPARING FOR IIT

JEE EXAMS

GRAVITATION

Solved Example

1. An arti�cial satellite is in an elliptical orbit

around the earth with aphelion of 6R and

perihelion of 2R where R is radius of the earth 

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_C9LbCokTYydZ


= 6400km. Calculate the eccentricity of the

elliptical orbit.

Watch Video Solution

2. The mean distance of a planet from the sun is

approximately 1/4 times that of the earth from

the the sun. Find the number of years required

for the planet to make one revolution about the

sun.

Watch Video Solution

https://dl.doubtnut.com/l/_C9LbCokTYydZ
https://dl.doubtnut.com/l/_HhrwwUxqDLj8


3. Let the speed of the planet at the perihelion P

in �gure be vP and the Sun planet distance SP be 

rP. Relater rP, vP to the corresponding quantities

at the aphelion rA, vA . Will the planet take

equal times to transverse BAC and CPB?  

Watch Video Solution

( )

https://dl.doubtnut.com/l/_z2HFMeyERpEh


4. Let us consider that our galaxy consists of

2.5 × 1011 stars each of one solar mass. How long

will this star at a distance of 50, 000 light year

from the galastic entre take to complete one

revolution? Take the diameter of the Milky way to

be 

105ly. G = 6.67 × 10 - 11Nm2Kg - 2. 1ly = 9.46 × 1015m

Watch Video Solution

( )

5. If two particles each of mass m are placed at

the two vertices of an equilateral triangle of side

https://dl.doubtnut.com/l/_HRCgR4JIAczu
https://dl.doubtnut.com/l/_puBfYQZ6bd8Q


a, then the resultant gravitational force on mass

m placed at the third vertex is

Watch Video Solution

6. Four particles each of mass 'm' are placed at the

four vertices of a square 'a' .Find net force on any

one the particle.

Watch Video Solution

7. Four particles, each of mass M and equidistant

from each other, move along a circle of radius R

https://dl.doubtnut.com/l/_puBfYQZ6bd8Q
https://dl.doubtnut.com/l/_ora7bgNTDuuu
https://dl.doubtnut.com/l/_Bb3DPaN5fsYk


under the action of their mutual gravitational

attraction. The speed of each particle is:

Watch Video Solution

8. If four di�erent masses m1, m2, m3 and m4 are

placed at the four corners of a square of side a,

the resultant gravitational force on a mass m kept

at the centre is

Watch Video Solution

https://dl.doubtnut.com/l/_Bb3DPaN5fsYk
https://dl.doubtnut.com/l/_JEa5xLnIPTrB


9. A thin rod of mass M and length L is bent into

a semicircle as shown in diagram. What is a

gravitational force on a particle with mass m at

the centre of curvature?

Watch Video Solution

10. For particles of equal masses M that move

along a circle of radius R under the action of their

mutual gravitational attraction. Find the speed of

each particle.

Watch Video Solution

https://dl.doubtnut.com/l/_5F8IYY7YLuMT
https://dl.doubtnut.com/l/_G47vVcEGRGZQ


11. Mass M is split into two parts m and (M - m),

which are then separated by a certain distance.

What is the ratio of (m /M) which maximises the

gravitational force between the parts ?

Watch Video Solution

12. Imagine a light planet revolving around a very

massive star in a circular orbit of radius R with a

period of revolution T. if the gravitational force of

attraction between the planet and the star is

https://dl.doubtnut.com/l/_G47vVcEGRGZQ
https://dl.doubtnut.com/l/_59Uh0HAejepa
https://dl.doubtnut.com/l/_R6zAhTl8nGsK


proportational to R - 5 / 2, then  

(a) T2 is proportional to R2  

(b) T2 is proportional to R7 / 2  

(c) T2 is proportional to R3 / 3  

(d) T2 is proportional to R3.75.

Watch Video Solution

13. Three sperical balls of masses 1kg, 2kg and 3kg

are placed at the corners of an equilateral

triangle of side 1m.  Find the magnitude of the

gravitational force exerted by 2kg and 3kg masses

on 1kg mass.

https://dl.doubtnut.com/l/_R6zAhTl8nGsK
https://dl.doubtnut.com/l/_nfSsYR6Uxp3g


Watch Video Solution

14. Two particles of masses 1kg and 2kg are placed

at a distance of 50cm. Find the initial acceleration

of the �rst particle due to gravitational force.

Watch Video Solution

15. An in�nite number of particles each of mass m

are placed on the positive X-axis of

1m, 2m, 4m, 8m, ... from the origin. Find the

https://dl.doubtnut.com/l/_nfSsYR6Uxp3g
https://dl.doubtnut.com/l/_TsVgYKYIimbQ
https://dl.doubtnut.com/l/_1rr9HdAwzhtU


magnitude of the resultant gravitational force on

mass m kept at the origin.

Watch Video Solution

16. In a double star system, two stars of masses

m1 and m2 separated by a distance x rotate about

their centre of mass. Find the common angular

velocity and Time period of revolution.

Watch Video Solution

https://dl.doubtnut.com/l/_1rr9HdAwzhtU
https://dl.doubtnut.com/l/_RXUkXYThqRk6


17. In Cavendish's experiment, let each small mass

be 20g and each large mass be 5kg. The rod

connecting the small masses is 50cm long, while

the small and the large spheres are separated by

10.0cm.  The torsion constant is 

4.8 × 10 - 8kgm2s - 2 and the resulting angular

de�ection is 0.4 ∘ . Calculate the value of universal

gravitational constant G from this data.

Watch Video Solution

https://dl.doubtnut.com/l/_QOp15zb9ES61


18. The mean orbital radius of the Earth around

the Sun is 1.5 × 108km. Estimate the mass of the

Sun.

Watch Video Solution

19. A particle of mass m is situated at a distance d

from one end of a rod of mass M and length L as

shown in diagram. Find the magnitude of the

gravitational force between them 

https://dl.doubtnut.com/l/_l3u1zyrgE4n8
https://dl.doubtnut.com/l/_GVpnN1zDuBsh


Watch Video Solution

20. The gravitational force acting on a particle,

due to a solid sphere of uniform density and

radius R, at a distance of 3R from the centre of

the sphere is F1.  A spherical hole of radius (R /2)

is now made in the sphere as shown in diagram.

The sphere with hole now exerts a force F2 on the

https://dl.doubtnut.com/l/_GVpnN1zDuBsh
https://dl.doubtnut.com/l/_iYzpZzzISRCC


same particle. ratio of F1 to F2 is 

Watch Video Solution

21. A star 2.5 times the mass of the sun is reduced

to a size of 12km and rotates with a speed of 

1.5rps.  Will an object placed on its equator

https://dl.doubtnut.com/l/_iYzpZzzISRCC
https://dl.doubtnut.com/l/_27BOtM6tldAY


remain stuck to its surface due to gravity? (Mass

of the sun = 2 × 1030kg)

Watch Video Solution

22. What is the time period of rotation of the

earth around its axis so that the objects at the

equator becomes weightless? (g = 9.8m /s2, radius

of the earth = 6400km)

Watch Video Solution

https://dl.doubtnut.com/l/_27BOtM6tldAY
https://dl.doubtnut.com/l/_WPl3p4Pre6lr


23. The height at which the acceleration due to

gravity becomes 
g
9

 (where g =the acceleration due

to gravity on the surface of the earth) in terms of

R, the radius of the earth, is :

Watch Video Solution

24. How much above the surface of the earth does

the acceleration due to gravity reduce by 36 %  of

its value on the surface of the earth.

Watch Video Solution

https://dl.doubtnut.com/l/_GPvDo00vvxCP
https://dl.doubtnut.com/l/_xuGEPvuuSBWy
https://dl.doubtnut.com/l/_jDDrJXSir88I


25. Find the percentage decrease in the weight of

the body when taken to a depth of 32km below

the surface of earth. Radius of the earth is 6400km

.

Watch Video Solution

26. A man can jump 1.5m on the Earth. Calculate

the approximate height he might be able to jump

on a planet whose density is one-quarter that of

the Earth and whose radius is one-third that of

the Earth.

https://dl.doubtnut.com/l/_jDDrJXSir88I
https://dl.doubtnut.com/l/_v6KD2I7bn67H


Watch Video Solution

27. Two bodies of masses 100kg and 10, 000kg are

at a distance of 1m apart. At what distance from 

100kg on the line joining them will the resultant

gravitational �eld intensity be zero?

Watch Video Solution

28. The gravitational �eld due to a mass

distribution is given by E = - K /x3 in x-direction.

Taking the gravitational potential to be zero at

in�nity, �nd its value at a distance x.

https://dl.doubtnut.com/l/_v6KD2I7bn67H
https://dl.doubtnut.com/l/_Jnh9R42fyhIj
https://dl.doubtnut.com/l/_H2FWmJ0MxwvH


Watch Video Solution

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

a uniform spherical shell of equal mass and radius

a. Find the gravitational potential at a point P at a

distance 
a
2

 from the centre.

Watch Video Solution

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

→
E = - 20Nkg - 1 î + ĵ . Find the gravitational

potential at the origin (0, 0) in Jkg - 1

( )( )

https://dl.doubtnut.com/l/_H2FWmJ0MxwvH
https://dl.doubtnut.com/l/_84RYsNq5jBxK
https://dl.doubtnut.com/l/_Jxoax5zyNP92


Watch Video Solution

31. Calculate the gravitational potential at the

centre of base of a solid hemisphere of mass M,

radius R.

Watch Video Solution

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

the equation E = (5i + 12j)N /kg. If a particle of

mass 2kg is moved from the origin to the point 

https://dl.doubtnut.com/l/_Jxoax5zyNP92
https://dl.doubtnut.com/l/_I32CAED3TViX
https://dl.doubtnut.com/l/_g7PDAgZmFqIH


(12m, 5m) in this region, the change in the

gravitational potential energy is

Watch Video Solution

33. Find the gravitational potential energy of a

system of four particles, each of mass m placed at

the verticles of a square of side l. Also obtain the

https://dl.doubtnut.com/l/_g7PDAgZmFqIH
https://dl.doubtnut.com/l/_ulbJojQoD8SQ


gravitaitonal potential at centre of the square. 

Watch Video Solution

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

a distance r. The gravitational potential at a point

https://dl.doubtnut.com/l/_ulbJojQoD8SQ
https://dl.doubtnut.com/l/_dN1bwePTsL1d


on the line joining them where the gravitational

�eld is zero is:

Watch Video Solution

35. If Earth has mass nine times and radius twice

that of the planet Mars, calculate the velocity

required by a rocket to pull out of the

gravitational force of Mars. Take escape speed on

surface of Earth to be 11.2km /s

Watch Video Solution

https://dl.doubtnut.com/l/_dN1bwePTsL1d
https://dl.doubtnut.com/l/_1hrO8gWnaP5h


36. A rocket is �red with a speed, v = 2√gR, near

the earth's surface and directed upwards. (a)

Show that it will escape from the earth. (b) Show

that in interstellar space its speed is v = √2gR.

Watch Video Solution

37. A planet in a distant solar systyem is 10 times

more massive than the earth and its radius is 10

times smaller. Given that the escape velocity from

the earth is 11kms - 1, the escape velocity from the

surface of the planet would be

https://dl.doubtnut.com/l/_ioDQ1GFxlTry
https://dl.doubtnut.com/l/_pgeLymmfTqal


Watch Video Solution

38. A satellite orbits the earth at a height of

400km above the surface. How much energy must

be expanded to rocket the satellite out of the

gravitational in�uence of earth? Mass of the

satellite is 200kg,  mass of earth = 6.0 × 1024kg,

radius of earth = 6.4 × 106m, 

G = 6.67 × 10 - 11Nm2kg - 2.

Watch Video Solution

https://dl.doubtnut.com/l/_pgeLymmfTqal
https://dl.doubtnut.com/l/_8uzkYWjMl71w


39. A body is projected vertically upwards from

the surface of the earth with a velocity equal to

half of escape velocity of the earth. If R is radius

of the earth, maximum height attained by the

body from the surface of the earth is

Watch Video Solution

40. A particle is �red vertically upward fom earth's

surface and it goes up to a maximum height of

6400 km. �nd the initial speed of particle.

Watch Video Solution

https://dl.doubtnut.com/l/_aFajbZoWYjo7
https://dl.doubtnut.com/l/_8fIjkpJQ9PEU


41. If a satellite is revolving around a planet of

mass M in an elliptical orbit of semi-major axis a.

Show that the orbital speed of the satellite when

it is a distance r from the focus will be given by  

υ2 = GM
2
r
-
1
a

Watch Video Solution

[ ]

42. A rocket is �red vertically from the surface of

Mars with a speed of 2kms - 1. If 20 %  of its initial

energy is lost due to Martian atmospheric

https://dl.doubtnut.com/l/_8fIjkpJQ9PEU
https://dl.doubtnut.com/l/_NKHDzfqEIpZo
https://dl.doubtnut.com/l/_DkLFxBhQ3lxx


resistance, how far will the rocket go from the

surface of Mars before returning to it? Mass of

Mars = 6.4 × 1023kg, radius of Mars = 3395km,

Watch Video Solution

43. Two heavy spheres each of mass 100kg and

radius 0.1m are placed 1m apart on a horizontal

table. What is the gravitationl �eld and potential

at the mid point of the line joining their centres.

The gravitational potential di�erence between

the surface of a planet and a point 20m above it is

16J /kg. Calculate the workdone in moving a 2kg

https://dl.doubtnut.com/l/_DkLFxBhQ3lxx
https://dl.doubtnut.com/l/_2QPVRiA6ThyY


mass by 8m on a slope of 60 ∘  from the

horizontal.

Watch Video Solution

44. The gravitational potential di�erence between

the surface of a planet and a point 20m above it is

16J /kg. Calculate the work done in moving a 4kg

body by 8m on a slope of 60 ∘  from the

horizontal.

Watch Video Solution

https://dl.doubtnut.com/l/_2QPVRiA6ThyY
https://dl.doubtnut.com/l/_l6eZ1k0QQuBb


45. The mass of a spaceship is 1000kg. It is to be

launched from the earth's surface out into free

space. The value of g and R (radius of earth) are

10
m

s2
 and 6400 km respectively. The required

energy for this work will be:

Watch Video Solution

46. What is the minimum energy required to

launch a satellite of mass m from the surface of a

planet of mass M and radius R in a circular orbit

at an altitude of 2R?

https://dl.doubtnut.com/l/_VZn8NdH0Jmqp
https://dl.doubtnut.com/l/_1q41pXl0ijSb


Watch Video Solution

47. Two uniform soild spheres of equal radii R but

mass M and 4M have a centre to centre

separation 6R, as shows in Fig. (a) The two

spheres are held �xed. A projectile of massm is

projected from the surface of the sphere of mass

M directly towards the centre of teh second.

Obtain an expression for the minimum speed υ of

the projectile so that it reaches the surface of

https://dl.doubtnut.com/l/_1q41pXl0ijSb
https://dl.doubtnut.com/l/_M5x69QkA99ZU


second sphere. 

Watch Video Solution

48. A 400kg satellite is in a circular orbit of radius 

2RE around the Earth. How much energy is

required to transfer it to a circular orbit of radius

4RE? What are the changes in the kinetic and

https://dl.doubtnut.com/l/_M5x69QkA99ZU
https://dl.doubtnut.com/l/_ZTBdVcS1ppKR


potential energies? 

Given g = 9.81m - 2, RE = 6.37 × 106m.

Watch Video Solution

49. A satellite of mass m is orbiting the earth in a

circular orbit of radius r. It starts losing energy

due to small air resistance at the rate of CJ /s.

Then the time teken for the satellite to reach the

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

Watch Video Solution

https://dl.doubtnut.com/l/_ZTBdVcS1ppKR
https://dl.doubtnut.com/l/_2KKrHhvRyJbX


50. Two satellites of same mass are launched in

the same orbit round the earth so as to rotate

opposite to each other. They soon collide

inelastically and stick together as wreckage.

Obtain the total energy of the system before and

just after the collision. Describe the subsequent

motion of the wreckage.

Watch Video Solution

51. A lauching vehicle carrying an arti�cial satellite

of mass m is set for launch on the surface of the

https://dl.doubtnut.com/l/_jcBrbLsLSgIj
https://dl.doubtnut.com/l/_xkkks82Flo6q


C.U.Q

earth of mass M and radius R. If the satellite

intended to move in a circular orbit of radius 7R,

the minimum energy required to be spent by the

launching vehicle on the satellite is

Watch Video Solution

1. The time period of an earth satellite in circular

orbit is independent of

A. the mass of the satellite

https://dl.doubtnut.com/l/_xkkks82Flo6q
https://dl.doubtnut.com/l/_8WcKo5qO5Nza


B. radius of its orbit

C. both the mass and radius of the orbit

D. neither the mass of the satellite nor the

radius of its obit

Watch Video Solution

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

distance from the sun, the duration of the year

would be

https://dl.doubtnut.com/l/_8WcKo5qO5Nza
https://dl.doubtnut.com/l/_yKFnwWypTJvv


A. half the present year

B. one-eighth the present year

C. one-fourth the present year

D. one-sixteenth the present year

Answer: A

Watch Video Solution

3. The radius vector drawn from the sun to a

planet sweeps out____areas in equal time

A. equal

https://dl.doubtnut.com/l/_yKFnwWypTJvv
https://dl.doubtnut.com/l/_NBQ8sutcYw3F


B. unequal

C. greater

D. less

Answer: B

Watch Video Solution

4. If the area swept by the line joining the sun and

the earth from Feb 1 to Feb 7 is A, then the area

swept by the radius vector from Feb 8 to Feb 28 is

A. A

https://dl.doubtnut.com/l/_NBQ8sutcYw3F
https://dl.doubtnut.com/l/_mdoP3xFFHlNC


B. 2A

C. 3A

D. 4A

Answer: c

Watch Video Solution

5. The motion of a planet around sun in an

elliptical orbit is shown in the following �gure.

Sun is situated at one focus. The shaded areas are

equal. If the planet takes time t1 and l2 in moving

https://dl.doubtnut.com/l/_mdoP3xFFHlNC
https://dl.doubtnut.com/l/_puilCxMAFdwv


from A to B and from C to D respectively, then  

A. t1 > t2

B. t1 < t2

C. t1 = t2

D. incomplete information

Answer: C

Watch Video Solution

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


6. Two satellites are revolving around the earth in

circular orbits of same radii. Mass of one satellite

is 100 times that of the other. Then their periods

of revolutions are in the ratio

A. 100: 1

B. 1: 100

C. 1: 1

D. 10: 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_puilCxMAFdwv
https://dl.doubtnut.com/l/_IgTRh4QAGQNp


7. According to Kepler's second law, line joining

the planet to the sun sweeps out equal areas in

equal time intervals. This suggests that for the

planet

A. radial acceleration is zero

B. tangential acceleration is zero

C. transverse acceleration is zero

D. All

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_IgTRh4QAGQNp
https://dl.doubtnut.com/l/_gtajzJP3qRgp


Watch Video Solution

8. If Fg and Fe are gravitational and electrostatic

forces between two electrons at a distance 0.1m

then Fg /Fe is in the order of

A. 1043

B. 10 - 43

C. 1035

D. 10 - 35

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_gtajzJP3qRgp
https://dl.doubtnut.com/l/_l5N7nTphrN4s


9. F =
Gm1m2

R2
 is valid

A. Between bodies with any shape

B. Between particles

C. Between any bodies with uniform density

D. Between any bodies with same shape

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_l5N7nTphrN4s
https://dl.doubtnut.com/l/_XSsSVgP8jUkE


10. Fg, Fe and Fn represent the gravitational

electro-magnetic and nuclear forces respectively,

then arrange the increasing order of their

strengths

A. Fn, Fc, Fg

B. Fg, Fe, Fn

C. Fe, Fg, Fn

D. Fg, Fn, Fe

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_l81LeAsL507V


11. Find the false statement

A. Gravitational force acts along the line

joining two interacting particles

B. Gravitaional force is independent of

medium

C. Gravitational force forms an action-reaction

D. Gravitational force does not obey the

principle of superposition.

Answer: D

https://dl.doubtnut.com/l/_l81LeAsL507V
https://dl.doubtnut.com/l/_4t5Oll7hTVI3


Watch Video Solution

12. Law of gravitation is not applicable if (A)

Velocity of moving objects are comparable to

velocity of light (B) Gravitational �eld between

objectss whose masses are greater than the mass

of sun.

A. A is true, B is false

B. A is false, B is true

C. Both A & B are true

D. Both A&B are false

https://dl.doubtnut.com/l/_4t5Oll7hTVI3
https://dl.doubtnut.com/l/_pVlzToz0d6wT


Answer: C

Watch Video Solution

13. Among the following the wrong statement is

A. Law of gravitational is framed using

Newton's third law of motion.

B. Law of gravitational cannot explain why

gravity exists

C. Law of gravitational does not explain the

presence of force even when the particles

https://dl.doubtnut.com/l/_pVlzToz0d6wT
https://dl.doubtnut.com/l/_Y8PnumwFnYUV


are not in physical contanct

D. When the range is long, gravitational force

becomes repulsive

Answer: D

Watch Video Solution

14. Out of the following interactions, weakest is

A. gravitational

B. electromagnetic

https://dl.doubtnut.com/l/_Y8PnumwFnYUV
https://dl.doubtnut.com/l/_WPBIQkP1qSBW


C. nuclear

D. electrostatic

Answer: A

Watch Video Solution

15. Neutron changing into Proton by emitting

electron and anti neutrino. This due to

A. Gravitational force

B. Electromagnetic force

C. Weak nuclear force

https://dl.doubtnut.com/l/_WPBIQkP1qSBW
https://dl.doubtnut.com/l/_Z48j9t03gILC


D. Strong nuclear force

Answer: C

Watch Video Solution

16. Attractive Force exists between two protons

inside the Nucleus. This is due to

A. Gravitational force

B. Electromagnetic force

C. Weak nuclear force

D. Strong nuclear force

https://dl.doubtnut.com/l/_Z48j9t03gILC
https://dl.doubtnut.com/l/_EhsAKEBKuHAz


Answer: D

Watch Video Solution

17. Repulsive force exist between two protons out

side the nucleus. This is due to

A. Gravitational force

B. Electromagnetic force

C. Weak nuclear force

D. Strong nuclear force

Answer: B

https://dl.doubtnut.com/l/_EhsAKEBKuHAz
https://dl.doubtnut.com/l/_NdGbqctc1VZq


Watch Video Solution

18. Radioactive decay exist due to

A. Gravitational force

B. Electromagnetic force

C. Weak nuclear force

D. Strong nuclear force

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NdGbqctc1VZq
https://dl.doubtnut.com/l/_Cr9qnWyKQLbV
https://dl.doubtnut.com/l/_1kmsTQXYncR6


19. Two equal masses separated by a distance d

attract each other with a force (F). If one unit of

mass is transferred from one of them to the

other, the force

A. does not change

B. decreases by G /d2

C. becomes d2 times

D. increases by 2G /d2

Answer: B

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_1kmsTQXYncR6


20. Which of the following is the evidence to show

that there must be force acting on earth nd

directed towards Sun?

A. Apparent motion of sun around the earth

B. Phenomenon of day and night

C. Revolution of earth round the sun

D. Deviation of the falling body towards earth

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_fMuAsPGaIECl
https://dl.doubtnut.com/l/_TWcZGk90w8AO


21. Six particles each of massm are placed at the

corners of a regular hexagon of edge length a. If a

point mass m0 is placed at the centre of the

hexagon, then the net gravitational force on the

point mass is

A. 
6Gm2

a2

B. 
6Gmm0

a2

C. zero

D. 
6Gm

a4

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_TWcZGk90w8AO


22. If suddenly the gravitational force of

attraction between earth and satellite revolving

around it becomes zero, then the satellite will

A. Continue to move in its orbit with same

velocity

B. Move tangential to the original orbit with

the same velocity

C. Becomes stationary in its orbit

D. Move towards the earth

https://dl.doubtnut.com/l/_TWcZGk90w8AO
https://dl.doubtnut.com/l/_2UoFVF34DXQB


Answer: B

Watch Video Solution

23. If the speed of rotation of earth about its axis

increases, then the weight of the body at the

equator will

A. increases

B. decreases

C. remains unchanged

D. some times decreases sometimes increases

https://dl.doubtnut.com/l/_2UoFVF34DXQB
https://dl.doubtnut.com/l/_tXnaC2rayCXD


Answer: B

Watch Video Solution

24. The ratio of accleration due to gravity at a

depth h below the surface of earth and at a

height h above the surface of earth for h < <

radius of earth:

A. constant only when h < < R

B. increases linearly with h

C. increaes parabolically with h

https://dl.doubtnut.com/l/_tXnaC2rayCXD
https://dl.doubtnut.com/l/_jsPD1KFT7iDE


D. decreases

Answer: B

Watch Video Solution

25. If the gravitational force of earth suddenly

disappears, then

A. weight of the body is zero

B. mass of the body is zero

C. both mass and weight becomes zero

D. neither the weight nor the mass is zero

https://dl.doubtnut.com/l/_jsPD1KFT7iDE
https://dl.doubtnut.com/l/_PJ5tq1blGRBg


Answer: A

Watch Video Solution

26. Which of the following quantities remain

constant in a planatory motion, when seen from

the surface of the sun.

A. K. E.

B. angular speed

C. speed

D. angular momentum

https://dl.doubtnut.com/l/_PJ5tq1blGRBg
https://dl.doubtnut.com/l/_2ZUeM9KVqDwv


Answer: D

Watch Video Solution

27. Average density of earth

A. does not depend on g

B. is a complex function of g

C. is directely proportional to g

D. is inversely proportional to g

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2ZUeM9KVqDwv
https://dl.doubtnut.com/l/_oKfAWFIXLUaL


Watch Video Solution

28. A person will ge more quantity of matter in kg-

wt at

A. poles

B. a latitude of 60 ∘

C. equator

D. satellite

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_oKfAWFIXLUaL
https://dl.doubtnut.com/l/_wPPnmRig9oVs


29. A pendulum clock which keeps correct time at

the surface of the earth is taken into a mine, then

A. it keeps correct time

B. it gains time

C. it loses time

D. none ot these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_hZ2J8Rfz8IOB


30. Two identical trains A and B move with equal

speeds on parallel tracks along the equator. A

moves from east to west and B moves from west

to east. Which train will exert greater force on the

track?

A. A

B. B

C. they will exert equal force

D. the mass and the speed of each train must

be known to reach a conclusion.

https://dl.doubtnut.com/l/_BWJypKnX7Hkd


Answer: A

Watch Video Solution

31. Assuming the earth to be a sphere of uniform

density, the acceleration due to gravity

A. at a point outside the earth is inversely

proportional to the square of its distance

from the centre

B. at a point outside the earth is inversely

proportional to its distance from the centre

https://dl.doubtnut.com/l/_BWJypKnX7Hkd
https://dl.doubtnut.com/l/_9yQDlJ0cdVgc


C. at a point inside is zero

D. at a point inside is inversely proportional to

its distance from the centre.

Answer: A

Watch Video Solution

32. If earth were to rotate faster than its present

speed, the weight of an object

A. increases at the equator but remain

unchanged at poles

https://dl.doubtnut.com/l/_9yQDlJ0cdVgc
https://dl.doubtnut.com/l/_Uf7geuYtthq2


B. decreases at the equator but remain

unchanged at the poles

C. remain unchanged at the equator but

decreases at the poles

D. remain unchanged at the equator but

increases at the poles

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Uf7geuYtthq2


33. The time period of a simple pendulum at the

centre of the earth is

A. zero

B. in�nite

C. less than zero

D. two second

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_cxr9nCQVMu3s


34. A body of mass 5kg is taken into space. Its

mass becomes

A. 5kg

B. 10kg

C. 2kg

D. 30kg

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_HRdTSohSBQ1Z


35. If the means radius of earth is R, its angular

velocity is ω and the acceleration due to gravity

at the surface of the earth is g then the cube of

the radius of the orbit of a satellite will be

A. 
Rg

ω2

B. 
R2g
ω

C. 
R2g

ω2

D. 
R2ω
g

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2aFxh0OeJMnH


36. If R =  radius of the earth and g =

acceleration due to gravity on the surface of the

earth, the acceleration due to gravity at a

distance (r < R) from the centre of the earth is

proportional to

A. r

B. r2

C. r - 2

D. r - 1

Answer: A

https://dl.doubtnut.com/l/_2aFxh0OeJMnH
https://dl.doubtnut.com/l/_H5DLm67FZqSj


Watch Video Solution

37. If R =  radius of the earth and g =

acceleration due to gravity on the surface of the

earth, the acceleration due to gravity at a

distance (r > R) from the centre of the earth is

proportional to

A. r

B. r2

C. r - 2

D. r - 1

https://dl.doubtnut.com/l/_H5DLm67FZqSj
https://dl.doubtnut.com/l/_NS626Fupy8XA


Answer: C

Watch Video Solution

38. Earth is �attened at poles and bulged at

equator. This is due to Tidal waves in the sea are

primarily due to

A. revolution of earth around the sun in an

elliptical orbit

B. angular velocity of spinning motion about

its axis is more at equator

https://dl.doubtnut.com/l/_NS626Fupy8XA
https://dl.doubtnut.com/l/_Y7TNLUKDEJTP


C. centrifugal force is more at equator than

poles

D. more centrifugal force at poles than

equator

Answer: C

Watch Video Solution

39. Tidal waves in the sea are primarily due to

https://dl.doubtnut.com/l/_Y7TNLUKDEJTP
https://dl.doubtnut.com/l/_ox9hem2DSB2B


A. the gravitational e�ect of the moon on the

earth

B. the gravitational e�ect of the sun on the

earth

C. the gravitational e�ect of the Venus on the

earth

D. the atmospheric e�ect of the earth itself

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ox9hem2DSB2B


40. Consider earth to be a homogeneous sphere.

Scientist A goes deep down in a mine and

Scientist B goes high up in a balloon. The

gravitational �eld measured by

A. A goes on decreasing and that of B goes

increasing

B. B goes on decreasing and that of A goes

increasing

C. Each decreases at the same rate

D. Each decreases at di�erent rates

https://dl.doubtnut.com/l/_0ZiCgvvsDFwC


Answer: D

Watch Video Solution

41. Intensity of gravitational �eld inside the

hollow spherical shell is

A. Variable

B. minimum

C. maximum

D. zero

Answer: D

https://dl.doubtnut.com/l/_0ZiCgvvsDFwC
https://dl.doubtnut.com/l/_YrZzEGJATc06


Watch Video Solution

42. The work done by an external agent to shift a

point mass from in�nity to the centre of the earth

is W. Then choose the correct relation.

A. W = 0

B. W > 0

C. W < 0

D. W ≤ 0

Answer: C

https://dl.doubtnut.com/l/_YrZzEGJATc06
https://dl.doubtnut.com/l/_WnRoybz02ABX


Watch Video Solution

43. The intensity of the gravitational �eld of the

earth is maximum at

A. centre of earth

B. equator

C. poles

D. same everwhere

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_WnRoybz02ABX
https://dl.doubtnut.com/l/_QJ8Rv13UmM5F


44. Let VG and EG denote gravitational potential

and �eld respectively, then choose the wrong

statement.

A. VG = 0, EG = 0

B. VG ≠ 0, EG = 0

C. VG = 0, EG ≠ 0

D. VG ≠ 0, EG ≠ 0

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_3YT3RPBKV9EY
https://dl.doubtnut.com/l/_KDtxTboeFu1x


45. Two identical spherical masses are kept at

some distance. Potential energy when a mass m is

taken from the surface of one sphere to the other

A. increases continuously

B. decreases continuously

C. �rst increases,then decreases

D. �rst decreases,then increases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_KDtxTboeFu1x


46. A thin spherical shell of mass M and radius R

has a small hole. A particle of mass m released at

its mouth. Then

A. the particle will execute S. H.M inside the

shell

B. the particle will oscillate inside the shell,

but the oscillations are not simple harmonic

C. the particle will not oscillate, but the speed

the particle will go on increasing

D. none ot these

https://dl.doubtnut.com/l/_YKMecjxWnj52


Answer: D

Watch Video Solution

47. The gravitational �eld is a conservative �eld.

The work done in this �eld by moving an object

from one point to another

A. depends on the end-points only

B. depends on the path along which the object

is moved

https://dl.doubtnut.com/l/_YKMecjxWnj52
https://dl.doubtnut.com/l/_J0mLGloWnecJ


C. depends on the end-points as well as the

path between the points.

D. is not zero when the object is brought back

to its initial position.

Answer: A

Watch Video Solution

48. A hole is drilled through the earth along a

diameter and stone is dropped into it. When the

stone is at the centre of the earth, it has �nite (a)

https://dl.doubtnut.com/l/_J0mLGloWnecJ
https://dl.doubtnut.com/l/_LZXB2vNNy7xI


weight (b) acceleration (C) Potential Energy (D)

Mass

A. a&b

B. b&c

C. a, b&c

D. c&d

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_LZXB2vNNy7xI


49. A body has weight (W) on the ground. The

work which must be done to lift it to a height

equal to the radius of the earth is

A. equal to WR

B. greater than WR

C. less than WR

D. we can't say

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_xtCdpKsUrxFr
https://dl.doubtnut.com/l/_279xLkDPl32f


50. A gravitational �eld is present in a region. A

point mass is shifted from A to B, along di�erent

paths shown in the �gure. If W1,W2 and W3

represent the work done by gravitational force for

respective paths, then 

A. W1 = W2 = W3

B. W1 > W2 > W3

C. W1 > W3 > W2

D. none ot these

https://dl.doubtnut.com/l/_279xLkDPl32f


Answer: A

Watch Video Solution

51. The energy requierd to remove an earth

satellite of mass m from its orbit of radius r to

in�nity is

A. 
GMm
r

B. 
-GMm
2r

C. 
GMm
2r

D. 
Mm
2r

https://dl.doubtnut.com/l/_279xLkDPl32f
https://dl.doubtnut.com/l/_MPISQk9WeGTd


Answer: C

Watch Video Solution

52. A hollow spherical shell is compressed to half

its radius. The ggravitational potential at the

centre

A. increases

B. decreases

C. remains same

https://dl.doubtnut.com/l/_MPISQk9WeGTd
https://dl.doubtnut.com/l/_2T9KpOz2ycm9


D. during the compression increases then

returns to the previous value.

Answer: B

Watch Video Solution

53. For a satellite projected from the earth's

surface with a velocity greater than orbital

velocity with a nature of the path it takes when its

energy is negative, zero and positive respectively

is

https://dl.doubtnut.com/l/_2T9KpOz2ycm9
https://dl.doubtnut.com/l/_d0n6UPfPV5n2


A. Elliptical,parabolic and hyperbolic

B. Hyperbolic,parabolic and elliptical

C. Elliptrical,circular and parabolic

D. Parabolic,circular and Elliptical

Answer: A

Watch Video Solution

54. If a satellite is moved from one stable circular

orbit to a farther stable circular orbit, then the

following quantity increases

https://dl.doubtnut.com/l/_d0n6UPfPV5n2
https://dl.doubtnut.com/l/_XgGDgccmxJhj


A. Gravitational force

B. Gravitational P. E.

C. linear orbital speed

D. Centripetal acceleration

Answer: B

Watch Video Solution

55. If the universal gravitational constant

increases uniformly with time, then a satellite in

orbit will still maintain its

https://dl.doubtnut.com/l/_XgGDgccmxJhj
https://dl.doubtnut.com/l/_MVHdMI2PX5pk


A. weight

B. tangential speed

C. period of revolution

D. angular momentum

Answer: D

Watch Video Solution

56. The earth retains its atmosphere, due to

A. the special shape of the earth

https://dl.doubtnut.com/l/_MVHdMI2PX5pk
https://dl.doubtnut.com/l/_gYyigEgbzLaf


B. the escape velocity being greater than the

mean

C. the escape velocity being smaller then the

mean speed of the molecules of the

atmospheric gases.

D. the sun's gravitational e�ect.

Answer: B

Watch Video Solution

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


57. Ratio of the radius of a planet A to that of

planet B is r. The ratio of acceleration due to

gravity for the two planets is x. The ratio of the

escape velocities from the two planets is

A. √rx

B. √r /x

C. √r

D. √x /r

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_p7VzTB2Lvtgu


58. The ratio of the escape velocity and the orbital

velocity is

A. √2

B. 
1

√2

C. 2

D. 1/2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_p7VzTB2Lvtgu
https://dl.doubtnut.com/l/_oC2IQcG37pKJ


59. The escape velocity from the earth for a rocket

is 11.2km / sec. Ignoring the air resistance, the

escape velocity of 10mg grain of sand from the

earth will be (in km / sec)

A. 0.112

B. 11.2

C. 1.12

D. none

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_J1guasgmBYBK


60. The escape velocity for a body projected

vertically upwards from the surface of earth is

11km/s. If the body is projected at an angle of 45 ∘

with the vertical, the escape velocity will be

A. 11√2km /s

B. 22km /s

C. 11km /s

D. 22√2km /s

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_J1guasgmBYBK
https://dl.doubtnut.com/l/_ung1DuqaRnZA


61. A missile is launched with a velocity less than

the escape velocity. The sun of its kinetic and

potential energy is

A. positive

B. negative

C. zero

D. May be positive or negative depending

upon its initial velocity

Answer: B

https://dl.doubtnut.com/l/_ung1DuqaRnZA
https://dl.doubtnut.com/l/_O8GRlyJwCJB6


Watch Video Solution

62. The escape velocity of a body depeds upon

mass as

A. m0

B. m1

C. m3

D. m2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_O8GRlyJwCJB6
https://dl.doubtnut.com/l/_v6lJCzelD155


63. The magnitude of potential energy per unit

mass of the object at the surface of earth is E.

Then escape velocity of the object is

A. √2E

B. 4E2

C. √E

D. √E /2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_A9gl6cbhJ2ec
https://dl.doubtnut.com/l/_9dMCvyg1cYN4


64. A space station is set up in space at a distance

equal to the earth's radius from the surface of the

earth. Suppose a satellite can be launched from

the space station. Let v1 and v2 be the escape

velocities of the satellite on the earth's surface

and space station, respectively. Then

A. V2 = V1

B. V2 < V1

C. V2 > V1

D. no relation

Answer: B

https://dl.doubtnut.com/l/_9dMCvyg1cYN4


Watch Video Solution

65. The minimum number of geo-stationary

satellites required to televise a programme all

over the earth is

A. 2

B. 6

C. 4

D. 3

Answer: D

h id l i

https://dl.doubtnut.com/l/_9dMCvyg1cYN4
https://dl.doubtnut.com/l/_Wc8TuMN0r5BC


Watch Video Solution

66. When a satellite going around the earth in a

circular orbit of radius r and speed v loses some

of its energy, then

A. r and v both increases

B. r and v both decreases

C. r will increases and v will decreases

D. r will decreases and v will increases

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Wc8TuMN0r5BC
https://dl.doubtnut.com/l/_AHhOARgzC0pR


67. A satellite is orbiting at a certain height in a

circular orbit. If the mass of the planet is reduced

to half the initial value, the satellite would

A. fall on the planet

B. go to of smaller radius

C. go to orbit of higher radius

D. escape from the planet

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_AHhOARgzC0pR
https://dl.doubtnut.com/l/_5nli7Q6WH8Fi


68. A satellite is revolving round the earth in an

elliptical orbit. Its speed will be

A. same at all points of the orbit

B. di�erent at di�erent points of the orbit

C. maximum at the farthest point

D. minimum at the nearest point

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_5nli7Q6WH8Fi
https://dl.doubtnut.com/l/_KNSgj1X3nHPd
https://dl.doubtnut.com/l/_c7xdW1KwJe8H


69. An arti�cial satellite of the earth releases a

packet. If air resistance is neglected, the point

where the packet will hit, will be

A. ahead

B. exactely below

C. behind

D. it will never reach the earth

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_c7xdW1KwJe8H


70. A satellite is moving in a circular orbit round

the earth. If any other planet comes in between

them, it will

A. continue to move with the same speed

along the same path

B. move with the same velocity tangential to

original orbit.

C. Fall down with increasing velocity.

D. come to rest after moving certain distance

along original path.

https://dl.doubtnut.com/l/_HVocsDWoz6K9


Answer: B

Watch Video Solution

71. A space-ship entering the earth's atmosphere

is likely to catch �re. This is due to

A. The surface tension of air

B. the viscocity of air

C. the high temperature of upper atmosphere

D. the greater portion of oxygen in the

atmosphere at greater height

https://dl.doubtnut.com/l/_HVocsDWoz6K9
https://dl.doubtnut.com/l/_v0lGX6i7asLK


Answer: B

Watch Video Solution

72. An astronaut orbiting the earth in a circular

orbit 120km above the surface of earth, gently

drops a ball from the space-ship. The ball will

A. move randomly in space

B. move along with the space-sphip

C. fall vertically down to earth

D. move away from the earth

https://dl.doubtnut.com/l/_v0lGX6i7asLK
https://dl.doubtnut.com/l/_4iGBu1hKFd75


Answer: B

Watch Video Solution

73. Following physical quantity is constant where

a planet that revolves around Sun in an elliptical

orbit.

A. kinetic energy

B. potential energy

C. angular momentum

D. linear velocity

https://dl.doubtnut.com/l/_4iGBu1hKFd75
https://dl.doubtnut.com/l/_zJ3ZDCsso0my


Answer: C

Watch Video Solution

74. A satellite launching statian should be

A. Near the equatorial region

B. near the polar region

C. on the polar axis

D. at any place

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zJ3ZDCsso0my
https://dl.doubtnut.com/l/_kr2FOhK8Wmvo


Watch Video Solution

75. When a satellite in a circular orbit around the

earth enters the atmospheric region, it

encounters small air resistance to its motion.

Then

A. its angular momentum about the earth

decreases

B. its kinetic energy decreases

C. its kinetic energy remains constant

https://dl.doubtnut.com/l/_kr2FOhK8Wmvo
https://dl.doubtnut.com/l/_RtMkzzKTDsHC


D. its period of revolution around the earth

increases

Answer: A

Watch Video Solution

76. The period of a satellite moving in a circular

orbit near the surface of a planet is independent

of

A. mass of the planet

B. radius of the planet

https://dl.doubtnut.com/l/_RtMkzzKTDsHC
https://dl.doubtnut.com/l/_YiflLdNLLB5i


C. mass of the satellite

D. density of planet

Answer: C

Watch Video Solution

77. Out of the following statements, the one

which correctly describes a satellite orbiting

about the earth is

A. there is no force on the satellite

https://dl.doubtnut.com/l/_YiflLdNLLB5i
https://dl.doubtnut.com/l/_Rtm2EaUjsxDq


B. the acceleration and velocity of the satellite

are roughly in the same direction.

C. the satellite is always rotating about the

earth

D. the satellite must fall, back to earth when

fuel is exhusted.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_Rtm2EaUjsxDq


78. When an astronaut goes out of his space-ship

into the space he will

A. fall freely on the earth

B. go upwards

C. continue to move along with the satellite in

the same orbit.

D. go spiral to the earth

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_mUtNSxIInNqM
https://dl.doubtnut.com/l/_BBkB7gFnKMFV


79. When the height of a satellite increases from

the surface of the earth.

A. PE decreases,KE increases

B. PE decreases,KE decreases

C. PE increases,KE decreases

D. PE increases,KE increases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_BBkB7gFnKMFV


80. A satellite S is moving in an elliptical orbit

around the earth. The mass of the satellite is very

small compared to the mass of the earth.

A. the acceleration of S is always directed

towards the centre of the earth

B. the angular momentum of S about the

centre of the earth change in direction, but

its magnitude remains constant

C. the total mechanical energy of S varies

periodically with time

https://dl.doubtnut.com/l/_b1bTtdz8cp3F


D. the linear momentum of S remains

constanta in magnitude

Answer: A

Watch Video Solution

81. If S1 is surface satellite and S2 is geostationary

satellite, with time periods T1 and T2, orbital

velocities V1 and V2,

A. T1 > T2, V1 > V2

B. T1 > T2, V1 < V2

https://dl.doubtnut.com/l/_b1bTtdz8cp3F
https://dl.doubtnut.com/l/_mHB9WKHbyBd6


C. T1 < T2, V1 < V2

D. T1 < T2, V1 > V2

Answer: D

Watch Video Solution

82. A relay satellite transmits the television

programme from one part of the world to

another part continuously because its period

A. is greater than period of the earth about its

axis

https://dl.doubtnut.com/l/_mHB9WKHbyBd6
https://dl.doubtnut.com/l/_qvFxEIivVfoX


B. is less than period of rotation of the earth

about its axis.

C. has no relation with the period of rotation

of the earth about its axis

D. is equal to the period of rotation of the

earth about its axis.

Answer: D

Watch Video Solution

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


83. The following statement is correct about the

motion of earth satellite.

A. It is always accelerating towards the earth

B. There is no force acting on the satellite

C. Move away from the earth normallly to the

orbit

D. fall down on to the earth

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_2VGcQrLJaK8R
https://dl.doubtnut.com/l/_KyE1IefPLLIi


84. An arti�cial satellite of mass m is revolving

round the earth in a circle of radius R. Then work

done in one revolution is

A. mgR

B. 
mgR
2

C. 2πR × mg

D. zero

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_KyE1IefPLLIi
https://dl.doubtnut.com/l/_lVEZGgKoskc8


85. A satellite is revolving round the earth. Its

kinetic energy is Ek. How much energy is required

by the satellite such that it escapes out of the

gravitational �eld of earth

A. 2Ek

B. 3Ek

C. 
Ek
2

D. in�nity

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lVEZGgKoskc8


86. If the universal gravitational constant

increases uniformly with time, then a satellite in

orbit will still maintain its

A. weight

B. tangential speed

C. period of revolution

D. angular momentum

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_7SjnL3xZsZpZ
https://dl.doubtnut.com/l/_wKWNj2DNqWtf


87. Two satellites of masses m1 and m2 m1 > m2

are revolving around earth in circular orbits of

radii r1 and r2 r1 > r2  respectively. Which of the

following statements is true regarding their

velocities V1 and V2

A. V1 = V2

B. V1 < V2

C. V1 > V2

D. 
V1
r1

=
V2
r2

Answer: B

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_wKWNj2DNqWtf


88. An earth satellite is moved from one stable

circular orbit to another larger and stable circular

orbit. The following quantities increases for the

satellite as a result of this change

A. gravitational potential energy

B. angular velocity

C. linear orbital velocity

D. Centripetal acceleration

Answer: A

https://dl.doubtnut.com/l/_wKWNj2DNqWtf
https://dl.doubtnut.com/l/_8AmeeielBRPp


Watch Video Solution

89. A satellite is revolving in an elliptical orbit in

free space, then the false statement is

A. its mechanical energy is constant

B. its linear momentum is constant

C. its angular momentum is constant

D. its areal velocity is constant

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_8AmeeielBRPp
https://dl.doubtnut.com/l/_IOyN1WAC9naH


90. When a satellite falls into an orbit of smaller

radius its speed

A. decreases

B. increases

C. does not change

D. zero

Answer: B

Watch Video Solution

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


91. Two arti�cial satellites are revolving in the

same circular orbit. Then they must have the

same

A. mass

B. angular momentum

C. kinetic energy

D. period of revolution

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_FYjrGcLru8HA
https://dl.doubtnut.com/l/_iAuF0rYZbNac


92. If satellite is orbiting in space having air and

no energy being supplied, then path of that

satellite would be

A. circular

B. elliptical

C. spiral of increasing radius

D. spiral of decreasing radius

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iAuF0rYZbNac


93. A satellite in vacuum

A. is kept in orbit by solar energy

B. previous energy from gravitational �eld

C. by remote control

D. no energy is required for revolving

Answer: D

Watch Video Solution

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


94. Two heavenly bodies s1&s2 not far o� from

each other, revolve in orbit

A. around their common centre of mass

B. s1 is �xed and s2 revolves around s1

C. s2 is �xed and s1 revolves around s2

D. cannot say

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_wJcnb936GICY


95. If V, T, L, K and r denote speed, time period,

angular momentum, kinetic energy and radius of

satellite in circular orbit (a)Vαr - 1,(b) Lαr1 / 2  

(c)Tαr3 / 2,(d) Kαr - 2

A. a, b are true

B. b, c are true

C. a, b, d are true

D. a, b, c are true

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_G6GuSnPVpYSr


96. Two similar satellites s1 and s2 of same mass m

possess around completely inelastic collision

while orbiting earth in the same circular orbit in

opposite direction then

A. total energy of satellite and earth system

becomes zero

B. the satellite stick together and �y into

space

C. the combined mass falls vertically down

D. the satellite move in opposite direction

https://dl.doubtnut.com/l/_G6GuSnPVpYSr
https://dl.doubtnut.com/l/_zE4uDj6aOodK


Answer: C

Watch Video Solution

97. For a planet revolving round the sun, when it

is nearest to the sun

A. K. E.  is min and P. E.  is max.

B. both K. E.  and P. E.  are min

C. K. E.  is max. and P. E.  is min

D. K. E.  and P. E.  are equal

Answer: C

https://dl.doubtnut.com/l/_zE4uDj6aOodK
https://dl.doubtnut.com/l/_dGOoFArOyoRo


Watch Video Solution

98. A body is dropped from a height equal to

radius of the earth. The velocity acquired by it

before touching the ground is

A. V = √2gR

B. V = 3gR

C. V = √gR

D. V = 2gR

Answer: C

https://dl.doubtnut.com/l/_dGOoFArOyoRo
https://dl.doubtnut.com/l/_3BXK7r2UQM8o


Watch Video Solution

99. When projectile attains escape velocity, then

on the surface of planet, its

A. KE > PE

B. PE > KE

C. KE = PE

D. KE = 2PE

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_3BXK7r2UQM8o
https://dl.doubtnut.com/l/_0zF84hTZvgjW


100. A satellite is moving with constant speed V in

a circular orbit around earth. The kinetic energy

of the satellite is

A. 
1
2
mV2

B. mV2

C. 
3
2
mV2

D. 2mV2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_IzaAjnzfxxZ3
https://dl.doubtnut.com/l/_xEWzFNAPVK8l


101. The orbit of geo-stationary satellite is circular,

the time period of satellite dependsd on

A. mass of the Earth

B. radius of the orbit

C. height of the satellite from the surface of

Earth

D. all the above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_xEWzFNAPVK8l
https://dl.doubtnut.com/l/_UoP7vsI7lzei


102. Polar satellites go round the poles of earth in

A. South-east direction

B. north-west direction

C. east-west direction

D. north-south direction

Answer: D

Watch Video Solution

103. A geo-stationary satellite has an orbital

period of

https://dl.doubtnut.com/l/_UoP7vsI7lzei
https://dl.doubtnut.com/l/_WqmdqX62Pw5B


A. 2 hours

B. 6 hours

C. 24 hours

D. 12 hours

Answer: C

Watch Video Solution

104. The time perio of revolution of geo-

stationary satellite with respect to earth is

A. 24hrs

https://dl.doubtnut.com/l/_WqmdqX62Pw5B
https://dl.doubtnut.com/l/_UixhPWsxEVSd


B. 1yr

C. in�nity

D. zero

Answer: C

Watch Video Solution

105. A synchronous satellite should be at a proper

height moving

A. from west to east in equatorial plane

B. from south to north in polar plane

https://dl.doubtnut.com/l/_UixhPWsxEVSd
https://dl.doubtnut.com/l/_neGi2uUgprmy


C. from east to west in equatorial plane

D. from north to south in polar plane

Answer: A

Watch Video Solution

106. The orbital angular velocity vector of a geo-

stationary satellite and the spin angular velocity

vector of the earth are

A. always in the same direction

B. always in opposite direction

https://dl.doubtnut.com/l/_neGi2uUgprmy
https://dl.doubtnut.com/l/_IzVyQz1zfWDG


C. always mutually perpendicular

D. inclined at 231/2 ∘  to each other

Answer: A

Watch Video Solution

107. It is not possible to keep a geo-stationary

satellite over Delhi. Since Delhi

A. is not present in A. P

B. is capital of india

C. is not in the equatorial plane of the earth

https://dl.doubtnut.com/l/_IzVyQz1zfWDG
https://dl.doubtnut.com/l/_TbBIt4t5fDg8


D. is near Agra.

Answer: C

Watch Video Solution

108. The angle between the equatorial plane and

the orbital plane of a geo-stationary satellite is

A. 45 ∘

B. 0 ∘

C. 90 ∘

D. 60 ∘

https://dl.doubtnut.com/l/_TbBIt4t5fDg8
https://dl.doubtnut.com/l/_X2yB5UEFXr3L


Answer: B

Watch Video Solution

109. The angle between the equatorial plane and

the orbital plane of a polar satellite is

A. 45 ∘

B. 0 ∘

C. 90 ∘

D. 60 ∘

Answer: C

https://dl.doubtnut.com/l/_X2yB5UEFXr3L
https://dl.doubtnut.com/l/_cyK4sVjPZkXl


Watch Video Solution

110. Pseudo force also called �ctitious force such

as centrifugal force arises only in

A. Inertial frames

B. Non-inertial frame

C. Both intertial and non-inertial frames

D. Rigid frames

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_cyK4sVjPZkXl
https://dl.doubtnut.com/l/_qJY4JlDglhrF


111. Feeling of weightlessness in a satellite is due

to

A. absence of inertia

B. absence of gravity

C. absence of acceleration force

D. free fall of satellite

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_qJY4JlDglhrF
https://dl.doubtnut.com/l/_EiYai69pfcus
https://dl.doubtnut.com/l/_Ecx9psoN2twT


112. The time period of an earth satellite in

circular orbit is independent of

A. the mass of the satellite

B. radius of its orbit

C. both the mass and radius of the orbit

D. neither the mass of the satellite nor the

radius of its orbit.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Ecx9psoN2twT


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

distance from the sun, the duration of the year

would be

A. half the present year

B. one eighth the present year

C. one fourth the present year

D. one sixteenth the present year

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XlhOLpZeqkQG
https://dl.doubtnut.com/l/_DWykRqQeUt3B


114. The orbital speed of Jupiter is

A. greater than the orbital speed of earth

B. less than the orbital speed of earth

C. equal to the orbital speed of earth

D. zero

Answer: B

Watch Video Solution

115. If the area swept by the line joining the sun

and the earth from Feb 1 to Feb 7 is A, then the

https://dl.doubtnut.com/l/_DWykRqQeUt3B
https://dl.doubtnut.com/l/_dyXVf50qO1Uj


area swept by the radius vector from Feb 8 to Feb

28 is

A. A

B. 2A

C. 3A

D. 4A

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_dyXVf50qO1Uj


116. Two satellites are revolving around the earth

in circular orbits of same radii. Mass of one

satellite is 100 times that of the other. Then their

periods of revolutions are in the ratio

A. 100: 1

B. 1: 100

C. 1: 1

D. 10: 1

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_k3rXplLwvH1i


117. According to Kepler's second law, line joining

the planet to the sun sweeps out equal areas in

equal time intervals. This suggests that for the

planet

A. radial acceleration is zero

B. tangential acceleration is zero

C. transverse acceleration is zero

D. All

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_k3rXplLwvH1i
https://dl.doubtnut.com/l/_lPqcrZtLiM7G


118. Fg and Fe represent gravitational and

electrostatic force respectively between electrons

situated at a distance 10 cm. The ratio of Fg /Fe is

of the order of

A. 1043

B. 10 - 43

C. 1035

D. 10 - 35

Answer: B

h id l i

https://dl.doubtnut.com/l/_lPqcrZtLiM7G
https://dl.doubtnut.com/l/_1fZxLPhoFsZB


Watch Video Solution

119. A point mass m is placed inside a spherical

shell of radius R and mass M at a distance 
R
2

 form

the centre of the shell. The gravitational force

exerted by the shell on the point mass is

A. 
GMm

R2

B. -
GMm

R2

C. zero

D. 4
GMm

R2

Answer: C

https://dl.doubtnut.com/l/_1fZxLPhoFsZB
https://dl.doubtnut.com/l/_INj3eTWibmGe


Watch Video Solution

120. Fg, Fe and Fn represent the gravitational

electro-magnetic and nuclear forces respectively,

then arrange the increasing order of their

strengths

A. Fn, Fe, Fg

B. Fg, Fe, Fn

C. Fe, Fg, Fn

D. Fg, Fn, Fe

https://dl.doubtnut.com/l/_INj3eTWibmGe
https://dl.doubtnut.com/l/_qf6v4kT7xq1O


Answer: B

Watch Video Solution

121. Find the false statement

A. Gravitatioinal force acts along the line

joining te two interacting particles

B. Gravitational force is independnet of

medium

C. Gravitational force forms an action reaction

pair

https://dl.doubtnut.com/l/_qf6v4kT7xq1O
https://dl.doubtnut.com/l/_DThuvv7fo6a8


D. Gravitational force does not obey the

principle is superposition.

Answer: D

Watch Video Solution

122. Law of gravitation is not applicable if (A)

Velocity of moving objects are comparable to

velocity of light (B) Gravitational �eld between

objectss whose masses are greater than the mass

of sun.

https://dl.doubtnut.com/l/_DThuvv7fo6a8
https://dl.doubtnut.com/l/_oCqcTnfI9E4p


A. A is true, B is false

B. A is false, B is true

C. Both A and B are true

D. Both A and B are false

Answer: C

Watch Video Solution

123. Among the following the wrong statement is

https://dl.doubtnut.com/l/_oCqcTnfI9E4p
https://dl.doubtnut.com/l/_u7Ds8bM5SBx6


A. Law of gravitation is framed using Newton's

third law of motion.

B. Law of gravitation cannot explain why

gravity exists

C. Law of gravitation does not explain the

presence of force even when the particles

are not in physical contact

D. When the range is long, gravitational force

becomes repulsive.

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_u7Ds8bM5SBx6


Watch Video Solution

124. Out of the following interactions, weakest is

A. gravitational

B. electromagnetic

C. nuclear

D. electrostatic

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_u7Ds8bM5SBx6
https://dl.doubtnut.com/l/_pUwkFeorCKjL


125. Neutron changing into Proton by emitting

electron and anti neutrino. This due to

A. Gravitational Force

B. Electromagnetic Force

C. Weak Nuclear Force

D. Strong Nuclear Force

Answer: C

Watch Video Solution

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


126. Attractive Force exists between two protons

inside the Nucleus. This is due to

A. Gravitational Force

B. Electromagnetic Forces

C. Weak Nuclear Force

D. Strong Nuclear Force

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_MVRY7gjEqToZ


127. Repulsive force exist between two protons

out side the nucleus. This is due to

A. Gravitational Forces

B. Electromagnetic Forces

C. Weak Nuclear Force

D. Strong Nuclear Force

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_C3QSYP5NEI4n


128. Radioactive decay exist due to

A. Gravitational Forces

B. Electromagnetic Forces

C. Weak-Nuclear Forces

D. Strong Nuclear Force

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NgopKfN5nvjG


129. Two equal masses separated by a distance d

attract each other with a force (F). If one unit of

mass is transferred from one of them to the

other, the force

A. does not change

B. decreases by G /d2

C. becomes d2 times

D. increases by 2G /d2

Answer: B

Watch Video Solution

( )

( )

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


130. Which of the following is the evidence to

show that there must be force acting on earth nd

directed towards Sun?

A. Apparent motion of sun around the earth

B. Phenomennon of day and night

C. Revolution of earth round the sun

D. Deviation of the falling body towards earth

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_nNJsoRQHOMSC
https://dl.doubtnut.com/l/_RB5MFBpCzd4D


131. Six particles each of massm are placed at the

corners of a regular hexagon of edge length a. If a

point mass m0 is placed at the centre of the

hexagon, then the net gravitational force on the

point mass is

A. 
6Gm2

a2

B. 
6Gmm0

a2

C. zero

D. 
6Gm

a4

Answer: C

https://dl.doubtnut.com/l/_hqKegcqZqBx6


Watch Video Solution

132. If suddenly the gravitational force of

attraction between earth and satellite revolving

around it becomes zero, then the satellite will

A. continue to move in its orbit with same

velocity

B. move tangential to the original orbit with

the same velocity

C. Becomes stationary in its orbit

D. Move towards the earth

https://dl.doubtnut.com/l/_hqKegcqZqBx6
https://dl.doubtnut.com/l/_t0Ch4R0FBQWH


Answer: B

Watch Video Solution

133. If the speed of rotation of earth about its axis

increases, then the weight of the body at the

equator will

A. increase

B. decrease

C. remains unchanged

https://dl.doubtnut.com/l/_t0Ch4R0FBQWH
https://dl.doubtnut.com/l/_67LV29912139


D. some times decrease and sometimes

increase

Answer: B

Watch Video Solution

134. The ratio of accleration due to gravity at a

depth h below the surface of earth and at a

height h above the surface of earth for h < <

radius of earth:

A. constant only when h < < R

https://dl.doubtnut.com/l/_67LV29912139
https://dl.doubtnut.com/l/_Xa1XcvEmQa4a


B. increases linearly with h

C. increases parabolically with h

D. decreases

Answer: B

Watch Video Solution

135. If the gravitational force of earth suddenly

disappears, then

A. weight of the body is zero

B. mass of the body is zero

https://dl.doubtnut.com/l/_Xa1XcvEmQa4a
https://dl.doubtnut.com/l/_6D3egywLtCHd


C. both mass and weight become zero

D. neither the weight nor the mass is zero

Answer: A

Watch Video Solution

136. Read the following statements : 

S1 : An object shall weigh more at pole than at

equator when weighed by using a physical

balance. 

S2 : It shall weigh the same at pole and equator

when weighed by using a physical balance. 

https://dl.doubtnut.com/l/_6D3egywLtCHd
https://dl.doubtnut.com/l/_iHQjbYq8i7Ua


S3 : It shall weigh the same at pole and equator

when weighed by using a spring balance. 

S4 : It shall weigh more at the pole than at

equator when weighed using a spring balance. 

Which of the above statements is/are correct ?

A. S1 and S2

B. S1 and S4

C. S2 and S3

D. S2 and S4

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iHQjbYq8i7Ua


137. Average density of the earth

A. does not depend on g

B. is a compled function of g

C. is directly proportional to g

D. is inversely proportional to g

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_iHQjbYq8i7Ua
https://dl.doubtnut.com/l/_d8hnP6iYm1nw


138. A person will ge more quantity of matter in

kg-wt at

A. poles

B. a latitude of 60 ∘

C. equator

D. satellite

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_9EKCurGOlFoU


139. A pendulum clock which keeps correct time at

the surface of the earth is taken into a mine, then

A. it keeps correct time

B. it gains time

C. it loses time

D. None of these

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_wAr0CSL2Qgfo


140. Two identical trains A and B move with equal

speeds on parallel tracks along the equator. A

moves from east to west and B moves from west

to east. Which train will exert greater force on the

track?

A. A

B. B

C. they will exert equal force

D. The mass and the speed of each train must

be known to reach a conclusion.

https://dl.doubtnut.com/l/_wgdhc9kItsDV


Answer: A

Watch Video Solution

141. Assuming the earth to be a sphere of uniform

density, the acceleration due to gravity

A. at a point outside the earth is inversely

proportional to the square of its distance

from the centre

B. at a point outside the earth is inversely

proportional to its distance from the centre

https://dl.doubtnut.com/l/_wgdhc9kItsDV
https://dl.doubtnut.com/l/_v1m9LuJX5wH9


C. at a point inside is zero

D. at a point inside is inversely proportional to

its distance from the centre.

Answer: A

Watch Video Solution

142. If earth were to rotate faster than its present

speed, the weight of an object

A. Increase at the equator but remain

uncharged at the poles

https://dl.doubtnut.com/l/_v1m9LuJX5wH9
https://dl.doubtnut.com/l/_GarXOfG4gy6e


B. Decrease at the equator but remain

unchanged at the poles

C. Remain unchanged at the equator but

decrease at the poles

D. Remain unchanged at the equator but

increase at the poles.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_GarXOfG4gy6e


143. The time period of a simple pendulum at the

centre of the earth is

A. zero

B. in�nite

C. less than zero

D. two second

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_5HIAk1xpUDN6


144. The radii of two planets are respectively

R1 and R2 and their densities are respectively 

ρ1 and ρ2.The ratio of the accelerations due to

gravity at their surface is

A. g1 : g2 =
ρ1

R21
:
ρ2

R22

B. g1 : g2 = R1 :R2

C. g1 : g2 = ρ1 : ρ2

D. g1 : g2 = R1ρ1 :R2ρ2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ZOm6Qzm1UqYp


145. If the means radius of earth is R, its angular

velocity is ω and the acceleration due to gravity

at the surface of the earth is g then the cube of

the radius of the orbit of a satellite will be

A. 
Rg

ω2

B. 
R2g
ω

C. 
R2g

ω2

D. 
R2ω
g

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_ZOm6Qzm1UqYp
https://dl.doubtnut.com/l/_rbgASsIp9AGe


Watch Video Solution

146. If R =  radius of the earth and g =

acceleration due to gravity on the surface of the

earth, the acceleration due to gravity at a

distance (r < R) from the centre of the earth is

proportional to

A. r

B. r2

C. r - 2

D. r - 1

https://dl.doubtnut.com/l/_rbgASsIp9AGe
https://dl.doubtnut.com/l/_aGLrrkn7xzed


Answer: A

Watch Video Solution

147. If R =  radius of the earth and g =

acceleration due to gravity on the surface of the

earth, the acceleration due to gravity at a

distance (r > R) from the centre of the earth is

proportional to

A. r

B. r2

C. r - 2

https://dl.doubtnut.com/l/_aGLrrkn7xzed
https://dl.doubtnut.com/l/_PxLVrMSrsH7V


D. r - 1

Answer: C

Watch Video Solution

148. Earth is �attened at the poles and budges at

the eqator. This is due to the fact that

A. revolution of earth around the sun in an

elliptical orbit

B. angular velocity of spinning motion about

its axis is more at equator

https://dl.doubtnut.com/l/_PxLVrMSrsH7V
https://dl.doubtnut.com/l/_rVQ9SUZlMXTv


C. centrifugal force is more at equator than

poles

D. more centrifugal force at poles than

equator

Answer: C

Watch Video Solution

149. Tidal waves in the samea are primarily due to

https://dl.doubtnut.com/l/_rVQ9SUZlMXTv
https://dl.doubtnut.com/l/_3nV3aWnGlElC


A. the gravitational e�ect of the moon on the

earth

B. the gravitational e�ect of the sun on the

earth

C. the gravitational e�ect of the Venus on the

earth

D. The atmosphere e�ect of the earth itself

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_3nV3aWnGlElC


150. Consider earth to be a homogeneous sphere.

Scientist A goes deep down in a mine and

Scientist B goes high up in a balloon. The

gravitational �eld measured by

A. A goes on decreasing and that of B goes on

increasing

B. B goes on decreasing and that of A goes on

increasing

C. Each decreases at the same rate

D. Each decreases at di�erent rates.

https://dl.doubtnut.com/l/_ze2rwLMtYmkG


Answer: D

Watch Video Solution

151. Intensity of gravitational �eld inside the

hollow spherical shell is

A. Variable

B. Minimum

C. Maximum

D. zero

Answer: D

https://dl.doubtnut.com/l/_ze2rwLMtYmkG
https://dl.doubtnut.com/l/_bFcC0sVS4QoS


Watch Video Solution

152. The work done by an external agent to shift a

point mass from in�nity to the centre of the earth

is W. Then choose the correct relation.

A. W = 0

B. W > 0

C. W < 0

D. W ≤ 0

Answer: C

https://dl.doubtnut.com/l/_bFcC0sVS4QoS
https://dl.doubtnut.com/l/_cHfr5YkIMBEe


Watch Video Solution

153. The intensity of the gravitational �eld of the

earth is maximum at

A. centre of earth

B. equator

C. poles

D. same everywhere

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_cHfr5YkIMBEe
https://dl.doubtnut.com/l/_tnlWjG5rDXWv


154. Let VG and EG denote gravitational potential

and �eld respectively, then choose the wrong

statement.

A. VG = 0, Eg = 0

B. VG ≠ 0, EG = 0

C. VG = 0, EG ≠ 0

D. VG ≠ 0, EG ≠ 0

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_6438Scsy9ddd
https://dl.doubtnut.com/l/_WKYlf0tmhUGX


155. Two identical spherical masses are kept at

some distance. Potential energy when a mass m is

taken from the surface of one sphere to the other

A. increases continuously

B. decreases continuoulsy

C. �rst increases, then decreases

D. �rst decreases, then increases

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_WKYlf0tmhUGX


156. A thin spherical shell of mass M and radius R

has a small hole. A particle of mass m released at

its mouth. Then

A. the particle will executes S.H.M inside the

shell

B. The particle will oscillate inside the shell,

but the oscillations are not simple harmonic

C. The particle will not oscillate, but the speed

of the particle will go on increases

D. none of these

https://dl.doubtnut.com/l/_8TcE97BruRzv


Answer: D

Watch Video Solution

157. The gravitational �eld is a conservative �eld.

The work done in this �eld by moving an object

from one point to another

A. depends on the end points only

B. depends on the path along which the object

is moved

https://dl.doubtnut.com/l/_8TcE97BruRzv
https://dl.doubtnut.com/l/_8wLszGcfihXa


C. depends on te end points as well as the

path between the points.

D. is not zero when the object is brought bacl

to its initial position.

Answer: A

Watch Video Solution

158. A hole is drilled through the earth along a

diameter and stone is dropped into it. When the

stone is at the centre of the earth, it has �nite (a)

https://dl.doubtnut.com/l/_8wLszGcfihXa
https://dl.doubtnut.com/l/_zfPBcZiLOoPw


weight (b) acceleration (C) Potential Energy (D)

Mass

A. a and b

B. b and c

C. a,b and c

D. c and d

Answer: D

Watch Video Solution

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


159. A body has weight (W) on the ground. The

work which must be done to lift it to a height

equal to the radius of the earth is

A. equal to WR

B. greater than WR

C. less than WR

D. we can't say

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_PzCV6EPFIP8k
https://dl.doubtnut.com/l/_gxFzz6opmPjV


160. The energy requierd to remove an earth

satellite of mass m from its orbit of radius r to

in�nity is

A. 
GMm
r

B. 
-GMm
2r

C. 
GMm
2r

D. 
Mm
2r

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_gxFzz6opmPjV


161. A hollow spherical shell is compressed to half

its radius. The gravitational potential at the

centre

A. increases continuously

B. decreases

C. remains same

D. during the compression increases then

returns to the previous value.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_SJ8VRJUkNcRl


162. For a satellite projected from the earth's

surface with a velocity greater than orbital

velocity with a nature of the path it takes when its

energy is negative, zero and positive respectively

is

A. Elliptical, parabolic and hyperbolic

B. Hyperbolic, parabolic and elliptical

C. Elliptical, circular and parabolic

D. Parabolic, circular and Elliptical

Answer: A

https://dl.doubtnut.com/l/_SJ8VRJUkNcRl
https://dl.doubtnut.com/l/_QHi8HFAVUBTs


Watch Video Solution

163. If a satellite is moved from one stable circular

orbit to a farther stable circular orbit, then the

following quantity increases

A. Gravitational force

B. Gravitational P.E.

C. Linear orbital speed

D. Centrepetal acceleration.

Answer: B

https://dl.doubtnut.com/l/_QHi8HFAVUBTs
https://dl.doubtnut.com/l/_yG7lZoAFJeZa


Watch Video Solution

164. If the universal gravitational constant

increases uniformly with time, then a satellite in

orbit will still maintain its

A. weight

B. tangential speed

C. period of revolution

D. angular moment

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_yG7lZoAFJeZa
https://dl.doubtnut.com/l/_W4b1SO1vnmhi


165. The earth retains its atmosphere, due to

A. the special shape of the arth

B. the escape velocity being greater than the

mean speed of he molecules of the

atmosphere gases.

C. the escape velocity being smaller than the

mean speed of the molecules of the

atmospheric gases.

D. The sun's gravitational e�ect.

https://dl.doubtnut.com/l/_W4b1SO1vnmhi
https://dl.doubtnut.com/l/_0n1wC1nDirP1


Answer: B

Watch Video Solution

166. Ratio of the radius of a planet A to that of

planet B is r. The ratio of acceleration due to

gravity for the two planets is x. The ratio of the

escape velocities from the two planets is

A. √rx

B. √r /x

C. √R

https://dl.doubtnut.com/l/_0n1wC1nDirP1
https://dl.doubtnut.com/l/_TAjNY8FTaUwU


D. √x /r

Answer: A

Watch Video Solution

167. The ratio of the escape velocity and the

orbital velocity is

A. √2

B. 
1

√2

C. 2

D. 1/2

https://dl.doubtnut.com/l/_TAjNY8FTaUwU
https://dl.doubtnut.com/l/_5ZO8FEwNfLhl


Answer: A

Watch Video Solution

168. The escape velocity from the earth for a

rocket is 11.2km / sec. Ignoring the air resistance,

the escape velocity of 10mg grain of sand from

the earth will be (in km / sec)

A. 0.112

B. 11.2

C. 1.12

https://dl.doubtnut.com/l/_5ZO8FEwNfLhl
https://dl.doubtnut.com/l/_B3seTINqcmPY


D. None of these

Answer: B

Watch Video Solution

169. The escape velocity for a body projected

vertically upwards from the surface of earth is 11

km/s. If the body is projected at an angle of 45 ∘

with the vertical, the escape velocity will be

A. 11√2 km/s

B. 22km /s

https://dl.doubtnut.com/l/_B3seTINqcmPY
https://dl.doubtnut.com/l/_xlBV5KTWrgdW


C. 11km /s

D. 22√2km /s

Answer: C

Watch Video Solution

170. A missile is launched with a velocity less than

the escape velocity. The sum of its kinetic and

potential energy is

A. Positive

B. Negative

https://dl.doubtnut.com/l/_xlBV5KTWrgdW
https://dl.doubtnut.com/l/_2bprMPM7gU3e


C. Zero

D. May be positive or negative depending

upon its initial velocity.

Answer: B

Watch Video Solution

171. The escape velocity of a body depeds upon

mass as

A. m ∘

B. m1

https://dl.doubtnut.com/l/_2bprMPM7gU3e
https://dl.doubtnut.com/l/_DohVyHBBhxk2


C. m3

D. m2

Answer: A

Watch Video Solution

172. The magnitude of potential energy per unit

mass of the object at the surface of earth is E.

Then escape velocity of the object is

A. √2E

B. 4E2

https://dl.doubtnut.com/l/_DohVyHBBhxk2
https://dl.doubtnut.com/l/_ts6ENUh9nJAg


C. √E

D. √E /2

Answer: A

Watch Video Solution

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

distance equal to the earth's radius from the

surface of the earth. Suppose a satellite can be

launched from the space station. Let v1 and v2 be

the escape velocities of the satellite on the

https://dl.doubtnut.com/l/_ts6ENUh9nJAg
https://dl.doubtnut.com/l/_01Hw69Fy5RhL


earth's surface and space station, respectively.

Then

A. V2 = V1

B. V2 < V1

C. V2 > V1

D. No relation

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_01Hw69Fy5RhL


174. The minimum number of geo-stationary

satellites required to televise a programme all

over the earth is

A. 2

B. 6

C. 4

D. 3

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Be23W9fCvIoB
https://dl.doubtnut.com/l/_aorjWkrnEf1k


175. When a satellite going around the earth in a

circular orbit of radius r and speed v loses some

of its energy, then

A. r and v both increase

B. r and v body decreases

C. r will increase and v will decrease

D. r will decrease and v will increase

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aorjWkrnEf1k


176. A satellite is orbiting at a certain height in a

circular orbit. If the mass of the planet is reduced

to half the initial value, the satellite would

A. fall on the planet

B. go to orbit of smaller radius

C. go to orbit of higher radius

D. escape from the planet

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_JKmWnIKVBfkg
https://dl.doubtnut.com/l/_TJ8M4pNoS6G3


177. A satellite is revolving round the earth in an

elliptical orbit. Its speed will be

A. Same at all points of the orbit

B. di�erent at di�erent points of the orbit

C. maximum at the farthest point

D. minimum at the nearest point.

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_TJ8M4pNoS6G3


178. An arti�cial satellite of the earth releases a

packet. If air resistance is neglected, the point

where the packet will hit, will be

A. ahead

B. exactly below

C. behind

D. it will never reach the earth

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_qcMZYSiayRYC
https://dl.doubtnut.com/l/_BNwRtPYEujwJ


179. A satellite is moving in a circular orbit round

the earth. If any other planet comes in between

them, it will

A. Continue to move with the same speed

along the same path

B. Move with the same velocity tangential to

original orbit.

C. Fall down with increasing velocity.

D. Come to rest after moving certain distance

along original path.

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


Answer: B

Watch Video Solution

180. A space-ship entering the earth's atmosphere

is likely to catch �re. This is due to

A. The surface tension of air

B. The viscosity of air

C. The high temperature of upper atmosphere

D. The greater portion of oxygen in the

atmosphere at greater height.

https://dl.doubtnut.com/l/_BNwRtPYEujwJ
https://dl.doubtnut.com/l/_h7uoEJgcvnX2


Answer: B

Watch Video Solution

181. An astronaut orbiting the earth in a circular

orbit 120km above the surface of earth, gently

drops a ball from the space-ship. The ball will

A. Move randimly in space

B. Move along with the space ship

C. Fail vertically down to earth

D. Move away from the earth

https://dl.doubtnut.com/l/_h7uoEJgcvnX2
https://dl.doubtnut.com/l/_rNhleqZG1WtS


Answer: B

Watch Video Solution

182. Following physical quantity is constant where

a planet that revolves around Sun in an elliptical

orbit.

A. Kinetic energy

B. Potnetial energy

C. Angular momentum

D. Linear velocity

https://dl.doubtnut.com/l/_rNhleqZG1WtS
https://dl.doubtnut.com/l/_kn29g7XzoDTC


Answer: C

Watch Video Solution

183. A satellite launching statian should be

A. Near the equatorial region

B. Near the polar region

C. On the polar axis

D. At any place

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_kn29g7XzoDTC
https://dl.doubtnut.com/l/_iXL13TEFY8E6


Watch Video Solution

184. When a satellite in a circular orbit around the

earth enters the atmospheric region, it

encounters small air resistance to its motion.

Then

A. Its angular momentum about the earth

decreases

B. its kinetic energy decreases

C. its kinetic energy remains constant

https://dl.doubtnut.com/l/_iXL13TEFY8E6
https://dl.doubtnut.com/l/_KH5TuSsYHLZi


D. its period of revolution around the eargh

increases

Answer: A

Watch Video Solution

185. The period of a satellite moving in a circular

orbit near the surface of a planet is independent

of

A. mass of the planet

B. radius of the palnet

https://dl.doubtnut.com/l/_KH5TuSsYHLZi
https://dl.doubtnut.com/l/_WbmVDXWwO51m


C. mass of the satellite

D. density of planet

Answer: C

Watch Video Solution

186. Out of the following statements, the one

which correctly describes a satellite orbiting

about the earth is

A. There is no force acting on the satelite

https://dl.doubtnut.com/l/_WbmVDXWwO51m
https://dl.doubtnut.com/l/_YvDXLUaZYpoy


B. The acceleration and velocity of the satellite

are roughly in the same direction

C. The satellite is always acceleration about

the earth

D. The satellite must fall, back to earth when

its fuel is exhausted.

Answer: C

Watch Video Solution

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


187. When an astronaut goes out of his space-ship

into the space he will

A. Fall freely on the earth

B. Go upwards

C. Continue to move along with the satellite in

the same orbit.

D. Go spiral to the earth

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_NeSpsYv8HLkM
https://dl.doubtnut.com/l/_UBgBVXsJEokf


188. When the height of a satellite increases from

the surface of the earth.

A. PE decreases, KE increases

B. PE decreases, KE decreases

C. PE increases, KE decreases

D. PE increases, KE increases

Answer: C

Watch Video Solution

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


189. A satellite S is moving in an elliptical orbit

around the earth. The mass of the satellite is very

small compared to the mass of the earth.

A. the acceleration of S is always directed

towards the centre of the earth

B. the angular momentum of S about the

centre of te earth changes in direction, but

its magnitude remains constant

C. the total mechanical energy of S varies

periodcally with time

https://dl.doubtnut.com/l/_vbCN64kZEQfh


D. the linear momentum of S remains constnat

in magnitude

Answer: A

Watch Video Solution

190. If S1 is surface satellite and S2 is

geostationary satellite, with time periods T1 and 

T2, orbital velocities V1 and V2

A. T1 > T _ (2), V1 > V2

B. T2 > T2, V1 < V2

(

https://dl.doubtnut.com/l/_vbCN64kZEQfh
https://dl.doubtnut.com/l/_OIdVMCAKkYEp


C. T1 < T2, V1 < V2

D. T1 < T2, V1 > V2

Answer: D

Watch Video Solution

191. A relay satellite transmits the television

programme from one part of the world to

another part continuously because its period

A. is greater than period of the earth about its

axis

https://dl.doubtnut.com/l/_OIdVMCAKkYEp
https://dl.doubtnut.com/l/_h6bM7tJIIZCM


B. isless than period of rotation of thearth

about its axis.

C. has no relation with the period of rotation

of theearth about its axis.

D. is equal to the period of rotation of the

earth about its axis.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_h6bM7tJIIZCM


192. The following statement is correct about the

motion of earth satellite.

A. It is always accelerating towards the earth

B. There is no force acting on the satellite

C. Move away from the earth normally to the

orbit

D. Fall down on the earth

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_sD5OtcDWLQKg
https://dl.doubtnut.com/l/_ruVU0nZ3xRrZ


193. An arti�cial satellite of mass m is revolving

round the earth in a circle of radius R. Then work

done in one revolution is

A. mgR

B. 
mgR
2

C. 2πR × mg

D. Zero

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_ruVU0nZ3xRrZ
https://dl.doubtnut.com/l/_Uxpypxpx0BfP


194. A satellite is revolving round the earth. Its

kinetic energy is Ek. How much energy is required

by the satellite such that it escapes out of the

gravitational �eld of earth

A. 2Ek

B. 3Ek

C. 
Ek
2

D. In�nity

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Uxpypxpx0BfP


195. If the universal gravitational constant

increases uniformly with time, then a satellite in

orbit will still maintain its

A. weight

B. tangential speed

C. period of revolution

D. angular moment

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_LOvLw8xL18O0
https://dl.doubtnut.com/l/_dR280rkR98h1


196. Two satellites of masses of m1 and 

m2 m1 > m2  are revolving round the earth in

circular orbits of radius r1 and r2 r1 > r2

respectively. Which of the following statements is

true regarding their speeds v1 and v2?

A. V1 = V2

B. V1 < V2

C. V1 > V2

D. 
V1
r1

=
V2
r2

Answer: B

Watch Video Solution

( )
( )

https://dl.doubtnut.com/l/_dR280rkR98h1


197. An earth satellite is moved from one stable

circular orbit to another larger and stable circular

orbit. The following quantities increases for the

satellite as a result of this change

A. gravitational potential energy

B. angular velocity

C. linear orbital velocity

D. centripetal acceleration

Answer: A

https://dl.doubtnut.com/l/_dR280rkR98h1
https://dl.doubtnut.com/l/_AzkaJi5FvIfE


Watch Video Solution

198. A satellite is revolving in an elliptical orbit in

free space, then the false statement is

A. its mechanicla energy is constant

B. its linear momentum is constant

C. its angular moment is constant

D. its areal velocity is constant

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_AzkaJi5FvIfE
https://dl.doubtnut.com/l/_vm3qF1hf8m0V


199. When a satellite falls into an orbit of smaller

radius its speed

A. decreases

B. increases linearly with h

C. does not change

D. zero

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_QCdu2ZbnDKSo


200. Two arti�cial satellites are revolving in the

same circular orbit. Then they must have the

same

A. mass

B. Angular momentum

C. Kinetic energy

D. Period of revolution

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_lfCKdmsJ15lO
https://dl.doubtnut.com/l/_HiqI2jRn29aA


201. If satellite is orbiting in space having air and

no energy being supplied, then path of that

satellite would be

A. circular

B. elliptical

C. spiral of increasing radius

D. sprial of decreasing radius

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_HiqI2jRn29aA


202. A satellite in vacuum

A. is kept in orbit by solar energy

B. previous energy from gravitational �eld

C. by remote control

D. no energ is required for revolving.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_pi1RkiVw2I3V


203. Two heavenly bodies s1&s2 not far o� from

each other, revolve in orbit

A. around their common centre of mass

B. s1 is �xed and s2 revolves around s1

C. s2 is �xed and s1 revolves around s2

D. cannot say

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_CriQVcnbqQf3


204. If V, T, L, K and r denote speed, time period,

angular momentum, kinetic energy and radius of

satellite in circular orbit (a)Vαr - 1,(b) Lαr1 / 2  

(c)Tαr3 / 2,(d) Kαr - 2

A. a,b are true

B. b,c are true

C. a,b,d are true

D. a,b,c are true

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_u0Qq8wYcIoVp


205. Two similar satellites s1 and s2 of same mass 

m possess around completely inelastic collision

while orbiting earth in the same circular orbit in

opposite direction then

A. total energy of satellites and earth system

become zero

B. the satellites stick together and �y into

space

C. the combined mass falls vertically down

D. the satellite move in opposite direction

https://dl.doubtnut.com/l/_u0Qq8wYcIoVp
https://dl.doubtnut.com/l/_xTkhANki4Emt


Answer: C

Watch Video Solution

206. For a planet revolving round the sun, when it

is nearest to the sun

A. K.E. ismin and P.E. is max

B. Both K.E and P.E. are min

C. K.E is max and P.E. is min

D. K.E and P.E are equal

Answer: C

https://dl.doubtnut.com/l/_xTkhANki4Emt
https://dl.doubtnut.com/l/_TlxexwXf3xVa


Watch Video Solution

207. A body is dropped from a height equal to

radius of the earth. The velocity acquired by it

before touching the ground is

A. V = √2gR

B. V = 3gR

C. V = √gR

D. V = 2gR

Answer: C

https://dl.doubtnut.com/l/_TlxexwXf3xVa
https://dl.doubtnut.com/l/_IB8SjjnNotld


Watch Video Solution

208. When projectile attains escape velocity, then

on the surface of planet, its

A. KE > PE

B. PE > KE

C. KE = PE

D. KE = 2PEd

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_IB8SjjnNotld
https://dl.doubtnut.com/l/_3BNLfItswgBS


209. A satellite moves around the earth in a

circular orbit with speed v. If m is the mass of the

satellite, its total energy is

A. -
1
2
mV2

B. mv2

C. 
1
2
mV2

D. 2mV2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_vCN8ZW2KXMyP
https://dl.doubtnut.com/l/_TOHPSIldbQzi


210. The orbit of geo-stationary satellite is

circular, the time period of satellite depended on

A. mass of the Earth

B. radius of the orbit

C. height of the satellite from the surface of

Earth

D. all the above

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_TOHPSIldbQzi
https://dl.doubtnut.com/l/_BBC2kWv1vYXw


211. Polar satellites go round the poles of earth in

A. South -east direction

B. north-west direction

C. east-west direction

D. north-south direction

Answer: D

Watch Video Solution

212. A geo-stationary satellite has an orbital

period of

https://dl.doubtnut.com/l/_BBC2kWv1vYXw
https://dl.doubtnut.com/l/_xvAqN6RAcSUH


A. 2 hours

B. 6 hours

C. 4 hours

D. 12 hours

Answer: C

Watch Video Solution

213. The time period of revolution of geo-

stationary satellite with respect to earth is

A. 24 hrs

https://dl.doubtnut.com/l/_xvAqN6RAcSUH
https://dl.doubtnut.com/l/_yfI9RovTCxIG


B. 1 year

C. In�nity

D. zero

Answer: C

Watch Video Solution

214. A synchronous satellite should be at a proper

height moving

A. From west to East in equatorial plane

B. From south to North in polar plane

https://dl.doubtnut.com/l/_yfI9RovTCxIG
https://dl.doubtnut.com/l/_oZaWstsk4FKP


C. From east to west in equatorial plane

D. From north to South in polar plane

Answer: A

Watch Video Solution

215. The orbital angular velocity vector of a geo-

stationary satellite and the spin angular velocity

vector of the earth are

A. always in the same direction

B. always in opposite direction

https://dl.doubtnut.com/l/_oZaWstsk4FKP
https://dl.doubtnut.com/l/_Uo4ECrNTS4Vj


C. always mutually perpendicular

D. inclined at 231/2 ∘  to each other

Answer: A

Watch Video Solution

216. It is not possible to keep a geo-stationary

satellite over Delhi. Since Delhi

A. is not present in A.P

B. is capital of India

C. is not in the equatorial plane of the earth

https://dl.doubtnut.com/l/_Uo4ECrNTS4Vj
https://dl.doubtnut.com/l/_wLMZPSqJSNqM


D. is near Agra.

Answer: C

Watch Video Solution

217. The angle between the equatorial plane and

the orbital plane of a geo-stationary satellite is

A. 45 ∘

B. 0 ∘

C. 90 ∘

D. 60 ∘

https://dl.doubtnut.com/l/_wLMZPSqJSNqM
https://dl.doubtnut.com/l/_0gQOwgvcEES4


Answer: B

Watch Video Solution

218. The angle between the equatorial plane and

the orbital plane of a polar satellite is

A. 45 ∘

B. 0 ∘

C. 90 ∘

D. 60 ∘

Answer: C

https://dl.doubtnut.com/l/_0gQOwgvcEES4
https://dl.doubtnut.com/l/_biEeIxQOgvnD


Watch Video Solution

219. Pseudo force also called �ctitious force such

as centrifugal force arises only in

A. Inertial frames

B. Non inertial frames

C. Both inertial and non inertial frames

D. Rigid frames

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_biEeIxQOgvnD
https://dl.doubtnut.com/l/_OZbSFAT4Xr94


220. Feeling of weightlessness in a satellite is due

to

A. absence of inertia

B. absence of gravity

C. absence of accelerating force

D. free fall of satellite

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_OZbSFAT4Xr94
https://dl.doubtnut.com/l/_2VOk2cdasmM8


LEVEL I(C.W.)

1. If ′A′  is areal velocity of a planet of mass M, its

angular momentum is

A. M /A

B. 2MA

C. A2M

D. AM2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_v0hzG10K9hs2


2. A planet revolves round the sun in an elliptical

orbit of semi minor and semi major axes x and y

respectively. Then the time period of revolution is

proportional to

A. (x + y)
3
2

B. (y - x)
3
2

C. x
3
2

D. y
3
2

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iVGcs0LVRHPy


3. Let ′A′  be the area swept by the line joining the

earth and the sun during Feb 2012. The area

swept by the same line during the �rst week of

that month is

A. A /4

B. 7A /29

C. A

D. 7A /30

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_iVGcs0LVRHPy
https://dl.doubtnut.com/l/_WSkZYvG042jl


4. A satellite moving in a circular path of radius r

around earth has a time period T. If its radius

slightly increases by 4 % , then percentage

change in its time period is

A. 1 %

B. 6 %

C. 3 %

D. 9 %

Answer: B

h id l i

https://dl.doubtnut.com/l/_WSkZYvG042jl
https://dl.doubtnut.com/l/_8YA0yMp6R4hp


Watch Video Solution

5. The time of revolution of planet A round the

sun is 8 times that of another planet B. The

distance of planet A from the sun is how many B

from the sun

A. 2

B. 3

C. 4

D. 5

Answer: C

https://dl.doubtnut.com/l/_8YA0yMp6R4hp
https://dl.doubtnut.com/l/_MPdwINcEM6fT


Watch Video Solution

6. The distance of Neptune and Saturn from the

Sun are respectively 1013 and 1012 meters and

their periodic times are respectively Tn and Ts. If

their orbits are circular, then the value of Tn /Ts is

A. 100

B. 10√10

C. 
1

10√10

D. 10

https://dl.doubtnut.com/l/_MPdwINcEM6fT
https://dl.doubtnut.com/l/_g0Ay88X5HPU6


Answer: B

Watch Video Solution

7. The earth moves around the Sun in an elliptical

orbit as shown in Fig. The ratio OA /OB = x. The

ratio of the speed of the earth at B to that at A is

nearly 

https://dl.doubtnut.com/l/_g0Ay88X5HPU6
https://dl.doubtnut.com/l/_tlpvXVAIBaKX


A. √x

B. x

C. x√x

D. x2

Answer: B

Watch Video Solution

8. The period of moon's rotation around the earth

is approx. 29 days. IF moon's mass were 2 fold its

present value and all other things remain

https://dl.doubtnut.com/l/_tlpvXVAIBaKX
https://dl.doubtnut.com/l/_XUxogVlE0aEa


unchanged, the period of Moon's rotation would

be nearly

A. 29√2

B. 29/√2

C. 29√3

D. 29

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_XUxogVlE0aEa


9. If the mass of earth were 2 times the present

mass, the mass of the moon were half the present

mass and the moon were revolving round the

earth at the same present distance, the time

period of revolution of the moon would be (in

day)

A. 56

B. 28

C. 14√2

D. 7

Answer: C

https://dl.doubtnut.com/l/_UxMgbziP69lk


Watch Video Solution

10. Two sphere of masses m and M are situated in

air and the gravitational force between them is F.

The space around the masses in now �lled with a

liquid of speci�c gravity 3. The gravitational force

will now be

A. 
F
9

B. 3F

C. F

D. 
F
3

https://dl.doubtnut.com/l/_UxMgbziP69lk
https://dl.doubtnut.com/l/_M0v7SdIpas0c


Answer: C

Watch Video Solution

11. The gravitational force between two bodies is

6.67 × 10 - 7N when the distance between their

centres is 10m. If the mass of �rst body is 800kg,

then the mass of second body is

A. 1000kg

B. 1250kg

C. 1500kg

https://dl.doubtnut.com/l/_M0v7SdIpas0c
https://dl.doubtnut.com/l/_Qxx8qgW4pq87


D. 2000kg

Answer: B

Watch Video Solution

12. Two identical spheres each of radius R are

placed with their centres at a distance nR, where 

n is integer greater than 2. The gravitational force

between them will be proportional to

A. 1/R4

B. 1/R2

https://dl.doubtnut.com/l/_Qxx8qgW4pq87
https://dl.doubtnut.com/l/_DxUaCIm2fzI9


C. R2

D. R4

Answer: D

Watch Video Solution

13. A satellite is orbiting around the earth. If both

gravitational force and centripetal force on the

satellite is F, then, net force acting on the

satellite to revolve around the earth is

A. F /2

https://dl.doubtnut.com/l/_DxUaCIm2fzI9
https://dl.doubtnut.com/l/_gfReXTmqUYbA


B. F

C. 2F

D. zero

Answer: B

Watch Video Solution

14. Mass M = 1 unit is divided into two parts X

and (1 - X). For a given separation the value of X

for which the gravitational force between them

becomes maximum is

https://dl.doubtnut.com/l/_gfReXTmqUYbA
https://dl.doubtnut.com/l/_s7XvqIbezp2N


A. 1/2

B. 3/5

C. 1

D. 2

Answer: A

Watch Video Solution

15. If g on the surface of the earth is 9.8m /s2, its

value at a height of 6400km is (Radius of the earth

= 6400km)

https://dl.doubtnut.com/l/_s7XvqIbezp2N
https://dl.doubtnut.com/l/_kGk0c2TrElIf


A. 4.9ms - 2

B. 9.8ms - 2

C. 2.45ms - 2

D. 19.6ms - 2

Answer: C

Watch Video Solution

16. If g on the surface of the earth is 9.8m /s2, its

value at a depth of 3200km is (Radius of the earth 

= 6400km) is

https://dl.doubtnut.com/l/_kGk0c2TrElIf
https://dl.doubtnut.com/l/_cYlf1aG0tKqc


A. 9.8ms - 2

B. zero

C. 4.9ms - 2

D. 2.45ms - 2

Answer: C

Watch Video Solution

17. If mass of the planet is 10 %  less than that of

the earth and radius of the planet is 20 %  greater

https://dl.doubtnut.com/l/_cYlf1aG0tKqc
https://dl.doubtnut.com/l/_RBXOhkOeUyI6


than that of the earth then the weight of 40kg

person on that planet is

A. 10kgwt

B. 25kgwt

C. 40kgwt

D. 60kgwt

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_RBXOhkOeUyI6


18. The angular velocity of the earth with which it

has to rotate so that the acceleration due to

gravity on 60 ∘  latitude becomes zero is

A. 2.5 × 10 - 3rads - 1

B. 1.5 × 10 - 3rads - 1

C. 4.5 × 10 - 3rads - 1

D. 0.5 × 10 - 3rads - 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Uf7Se2ET81T4
https://dl.doubtnut.com/l/_u5gbDYLdb8MD


19. Assume that the acceleration due to gravity on

the surface of the moon is 0.2 times the

acceleration due to gravity on the surface of the

earth. If Re is the maximum range of a projectile

on the earth's surface, what is the maximum

range on the surface of the moon for the same

velocity of projection

A. 0.2Re

B. 2Re

C. 0.5Re

D. 5Re

https://dl.doubtnut.com/l/_u5gbDYLdb8MD


Answer: D

Watch Video Solution

20. The value of acceleration due to gravity on the

surface of earth is x. At an altitude of h from the

surface of the earth, its value is y. If R is the radius

of earth, then the value of h is

A. 
x
y
- 1 R

B. 
y
x
- 1 R

C. 
y
x
R

(√ )
(√ )
√

https://dl.doubtnut.com/l/_u5gbDYLdb8MD
https://dl.doubtnut.com/l/_b3yUAttyeIjL


D. 
x
y
R

Answer: A

Watch Video Solution

√

21. The point at which the gravitational force

acting on any mass is zero due to the earth and

the moon system is (The mass of the earth is

approximately 81 times the mass of the moon and

the distance between the earth and the moon is

3, 85, 000km).

https://dl.doubtnut.com/l/_b3yUAttyeIjL
https://dl.doubtnut.com/l/_jrC8I31JYq0s


A. 36, 000km from the moon

B. 38, 500km from the moon

C. 34500km from the moon

D. 30, 000km from the moon

Answer: B

Watch Video Solution

22. Masses 2kg and 8kg are 18cm apart. The point

where the gravitational �eld due to them is zero,

is

https://dl.doubtnut.com/l/_jrC8I31JYq0s
https://dl.doubtnut.com/l/_5H33n0e6a30A


A. 6cm from 8kg mass

B. 6cm from 2kg mass

C. 1.8cm from 8kg mass

D. 9cm from each mass

Answer: B

Watch Video Solution

23. Particles of masses m1 and m2 are at a �xed

distance apart. If the gravitational �eld strength

at m1 and m2 are 
→
I 1 and 

→
I 2 respectively. Then,

https://dl.doubtnut.com/l/_5H33n0e6a30A
https://dl.doubtnut.com/l/_Qk3SReVlkiDb


A. m1
→
I 1 + m2

→
I 2 = 0

B. m1
→
I 2 + m2

→
I 1 = 0

C. m1
→
I 1 - m2

→
I 2 = 0

D. m1
→
I 2 - m2

→
I 1 = 0

Answer: A

Watch Video Solution

24. The PE of three objects of masses 1kg, 2kg and

3kg placed at the three vertices of an equilateral

triangle of side 20cm is

https://dl.doubtnut.com/l/_Qk3SReVlkiDb
https://dl.doubtnut.com/l/_Ns3PpCsCnD8y


A. 25G

B. 35G

C. 45G

D. 55G

Answer: D

Watch Video Solution

25. A small body is initially at a distance r from

the centre of earth. r is greater than the radius of

the earth. If it takes W joule of work to move the

https://dl.doubtnut.com/l/_Ns3PpCsCnD8y
https://dl.doubtnut.com/l/_rSi0SZOpfNaF


body from this position to another position at a

distance 2r measured from the centre of earth,

how many joule would be required to move it

from this position to a new position at a distance

of 3r from the centre of the earth.

A. W /5

B. W /3

C. W /2

D. W /6

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_rSi0SZOpfNaF


26. A body of mass 'm' is raised from the surface

fo the earth to a height 'nR'(R-radius of the

earth). Magnitude of the change in the

gravitational potential energy of the body is (g-

acceleration due to gravity on the surface of the

earth)

A. 
n

n + 1
mgR

B. 
n - 1
n

mgR

C. 
mgR
n

D. 
mgR
(n - 1)

( )
( )

https://dl.doubtnut.com/l/_rSi0SZOpfNaF
https://dl.doubtnut.com/l/_pdFVTUtsyqwE


Answer: A

Watch Video Solution

27. A person brings a mass 2kg from A to B. The

increase in kinetic energy of mass is 4J and work

done by the person on the mass is -10J. The

potential di�erence between B and A is ......J /kg

A. 4

B. 7

C. -3

https://dl.doubtnut.com/l/_pdFVTUtsyqwE
https://dl.doubtnut.com/l/_yzf2SizxLsBE


D. -7

Answer: D

Watch Video Solution

28. The work done liftting a particle of mass 'm'

from the centre of the earth to the surface of the

earth is

A. -mgR

B. 
1
2
mgR

C. Zero

https://dl.doubtnut.com/l/_yzf2SizxLsBE
https://dl.doubtnut.com/l/_VvFodYipkKlg


D. mgR

Answer: B

Watch Video Solution

29. Figure shows two shells of masses m1 and m2.

The shells are concentric. At which point, a

https://dl.doubtnut.com/l/_VvFodYipkKlg
https://dl.doubtnut.com/l/_XtULoMjeEbn5


particle of mass m shall experience zero force?  

A. A

B. B

C. C

D. D

Answer: D

https://dl.doubtnut.com/l/_XtULoMjeEbn5


Watch Video Solution

30. Energy required to move a body of mass m

from an orbit of radius 2R to 3R is

A. 
GMm
12R

B. 
GMm

3R2

C. 
GMm
8R

D. 
GMm
6R

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XtULoMjeEbn5
https://dl.doubtnut.com/l/_sTpN1WJesIP5


31. the ratio of escape velocities of two planets if

g value on the two planets are 9.9m /s2 and 

3.3m /s2 and there are 6400km and 3200km

respectively is

A. 2.36: 1

B. 1.36: 1

C. 3.36: 1

D. 4.36: 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zZqvhN7hGmmv


32. The escape velocity from the surface of the

earth of radius R and density ρ

A. 2R
2πρG
3

B. 2
2πρG
3

C. 2π
R
g

D. 
2πGρ

R2

Answer: A

Watch Video Solution

√
√
√

√

https://dl.doubtnut.com/l/_zZqvhN7hGmmv
https://dl.doubtnut.com/l/_CG2zWVtyoCkh
https://dl.doubtnut.com/l/_0AToJ0e9BZaG


33. A body is projected vertically up from surface

of the earth with a velocity half of escape velocity.

The ratio of its maximum height of ascent and

radius of earth is

A. 1: 1

B. 1: 2

C. 1: 3

D. 1: 4

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_0AToJ0e9BZaG


34. A spaceship is launched in to a circular orbit

of radius R close to surface of earth. The

additional velocity to be imparted to the

spaceship in the orbit to overcome the earth's

gravitational pull is (g=acceleration due to

gravity)

A. 1.414Rg

B. 1.414√Rg

C. 0.414Rg

D. 0.414√gR

Answer: D

https://dl.doubtnut.com/l/_hLks7pZ5hV89


Watch Video Solution

35. The escape velocity from the earth is 11km /s.

The escape velocity from a planet having twice

the radius and same density as that of the earth

is (in km /s)

A. 22

B. 15.5

C. 11

D. 5.5

https://dl.doubtnut.com/l/_hLks7pZ5hV89
https://dl.doubtnut.com/l/_0kaL8moJErSo


Answer: A

Watch Video Solution

36. An object of mass m is at rest on earth's

surface. Escape speed of this object is Ve. Same

object is orbiting the earth with h = R, then

escape speed is V1e . Then

A. V1e =
Ve
4

B. Ve = 2V1e

C. Ve = √2V
1
e

https://dl.doubtnut.com/l/_0kaL8moJErSo
https://dl.doubtnut.com/l/_gNE0k5Kht8xw


D. V1e = √2Ve

Answer: D

Watch Video Solution

37. A satellite revolves in a circular orbit with

speed, V =
1

√3
Ve. If satellite is suddenly stopped

and allowed to fall freely onto the earth, the

speed with which it hits the earth's surface is

A. √gR

B. 
gR
3√

https://dl.doubtnut.com/l/_gNE0k5Kht8xw
https://dl.doubtnut.com/l/_YZZtTuGD7pSa


C. √2gR

D. 
2
3
gR

Answer: D

Watch Video Solution

√

38. A space station is set up in space at a distance

equal to the earth's radius from the surface of the

earth. Suppose a satellite can be launched from

the space station. Let v1 and v2 be the escape

velocities of the satellite on the earth's surface

and space station, respectively. Then

https://dl.doubtnut.com/l/_YZZtTuGD7pSa
https://dl.doubtnut.com/l/_a1LJ2CRRYYEg


A. v2 = v1

B. v2 < v1

C. v2 > v1

D. 1, 2 and 3 are valid depending on the mass

of satellite.

Answer: B

Watch Video Solution

39. The orbital speed for an earth satellite near

the surface of the earth is 7km / sec. If the radius

https://dl.doubtnut.com/l/_a1LJ2CRRYYEg
https://dl.doubtnut.com/l/_IB9WygdfVKO3


of the orbit is 4 times the radius of the earth, the

orbital speed would be

A. 3.5km /s

B. 7km /s

C. 7√2km /s

D. 14km /s

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_IB9WygdfVKO3


40. Two satellite are revolving round the earth at

di�erent heights. The ratio of their orbital speeds

is 2: 1. If one of them is at a height of the other

satellite is (in km)

A. 19600

B. 24600

C. 29600

D. 14600

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_NFCgZWU2nuh8


41. A satellite of mass m revolves around the

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

is the acceleration due to gravity on the surface

of the earth, the orbital speed of the satellite is

A. gx

B. 
gR2

R + x

C. 
gR2

R + x

D. 
gR
R - x

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_NFCgZWU2nuh8
https://dl.doubtnut.com/l/_IgVJ7qKgKoai


42. Two satellites M and N go around the earth in

circular orbits at heights of RM and RN

respectively from the surrface of the earth.

Assuming the earth to be a uniform sphere of

radius RE, the ratio of velocities of the satellites 

VM
VN

 is

A. 
RM
RN

2

B. 
RN + RE
RM + RE

C. 
RN + RE
RM + RE

( )
√

https://dl.doubtnut.com/l/_IgVJ7qKgKoai
https://dl.doubtnut.com/l/_dJGhxRTfjoy3


D. 
RN
RM

Answer: B

Watch Video Solution

√

43. A satellite of mass m revolves revolves round

the earth of mass M in a circular orbit of radius r

with an angular velocity ω. If the angular velocity

is ω /8 then the radius of the orbit will be

A. 4r

B. 2r

https://dl.doubtnut.com/l/_dJGhxRTfjoy3
https://dl.doubtnut.com/l/_1AVUjkgI8BdF


C. 8r

D. r

Answer: A

Watch Video Solution

44. The moon revolves round the earth 13 times

in one year. If the ratio of sun-earth distance to

earth-moon distance is 392, then the ratio of

masses of sun and earth will be

A. 365

https://dl.doubtnut.com/l/_1AVUjkgI8BdF
https://dl.doubtnut.com/l/_egwFcQJ2Zn5a


B. 356 × 10 - 12

C. 3.56 × 105

D. 1

Answer: C

Watch Video Solution

45. A satellite is launched into a circular orbit of

radius R around the earth. While a second is

lunched into an orbit of radius 1.01R The period

of the second satellite is longer than the �rst one

by approximately:

https://dl.doubtnut.com/l/_egwFcQJ2Zn5a
https://dl.doubtnut.com/l/_X03qMXW2ZII5


A. 0.5 %

B. 1.5 %

C. 1 %

D. 3 %

Answer: B

Watch Video Solution

46. An astronaut orbiting in a spaceship round

the earth has a centripetal acceleration of

https://dl.doubtnut.com/l/_X03qMXW2ZII5
https://dl.doubtnut.com/l/_tlxbKIyr8osh


2.45m /s2. The height of spaceship from earth's

surface is (R=radius of earth)

A. 3R

B. 2R

C. R

D. R /2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_tlxbKIyr8osh


47. A satellite moves around the earth in a circular

orbit with speed v. If m is the mass of the satellite,

its total energy is

A. 
1
2
mv2

B. mv2

C. -
1
2
mv2

D. 
3
2
mv2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_0JLWGgwFkl2s
https://dl.doubtnut.com/l/_lNIJcW9Ghf9v


48. The K. E.  of a satellite in an orbit close to the

surface of the earth is E. Its max K. E.  so as to

escape from the gravitational �eld of the earth is

A. 2E

B. 4E

C. 2√2

D. √2E

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_lNIJcW9Ghf9v


49. Two satellite of masses 400kg, 500kg are

revolving around earth in di�erent circular orbits

of radii r1, r2 such that their kinetic energies are

equal. The ratio of r1 to r2 is

A. 4: 5

B. 16: 25

C. 5: 4

D. 25: 16

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_VOww8bL4u0lH


50. The kinetic energy needed to project a body of

mass m from the earth's surface to in�nity is

A. 
mgR
2

B. 2mgR

C. mgR

D. 
mgR
4

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_VOww8bL4u0lH
https://dl.doubtnut.com/l/_aNvffkCc4VTH


LEVEL II (C.W.)

51. Orbital speed of geo-stationary satellite is

A. 8km /s from west to east

B. 11.2km /s from east to west

C. 3.1km /s from west to east

D. zero

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_nbdSPhQsRLTr
https://dl.doubtnut.com/l/_vn2QaQJ8uPNQ


1. If the earth shrinks such that its density

becomes 8 times to the present values, then new

duration of the day in hours will be

A. 24

B. 12

C. 6

D. 3

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_vn2QaQJ8uPNQ
https://dl.doubtnut.com/l/_mTpyi7iTNzWL


2. A planet moves around the sun. at a given point

P, it is closest from the sun at a distance d1, and

has a speed V1. At another point Q, when it is

farthest from the sun at a distance d2, its speed

will be

A. 
d21V1
d2

B. 
d2V1
d1

C. 
d1V1
d2

D. 
d22V1

d21

Answer: C

https://dl.doubtnut.com/l/_mTpyi7iTNzWL


Watch Video Solution

3. If a graph is plotted between T2 and r3 for a

planet, then its slope will be be (where MS is the

mass of the sun)

A. 
4π2

GM

B. 
GM

4π2

C. 4πGM

D. zero

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mTpyi7iTNzWL
https://dl.doubtnut.com/l/_xGYym6wBKQwE


4. Two di�erent atrti�cial satellites orbiting with

same time period around the earth having

angular momenta in 2: 1. The ratio of masses of

the satellite will be:

A. 2: 1

B. 1: 2

C. 1: 1

D. 1: 3

Answer: A

https://dl.doubtnut.com/l/_xGYym6wBKQwE
https://dl.doubtnut.com/l/_DxiJ1JRyoPG7


Watch Video Solution

5. The ratio of the earth's orbital angular

momentum (about the Sun) to its mass is

4.4 × 1015m2s - 1. The area enclosed by the earth's

orbit is approximately-___________m^(2).

A. 1 × 1022m2

B. 3 × 1022m2

C. 5 × 1022m2

D. 7 × 1022m2

Answer: D

https://dl.doubtnut.com/l/_DxiJ1JRyoPG7
https://dl.doubtnut.com/l/_ghJV5eeAm29o


Watch Video Solution

6. Gravitational force between two point masses

m and M separated by a distance r is F. Now if a

point mass 3m is placed very next to m, the total

force on M will be

A. F

B. 2F

C. 3F

D. 4F

https://dl.doubtnut.com/l/_ghJV5eeAm29o
https://dl.doubtnut.com/l/_8muMok2gAq7x


Answer: D

Watch Video Solution

7. If there particles, each of mass M, are placed at

the three corners of an equilibrium triangle of

side, a the force exerted by this system on

another particle of mass M placed (i) at the

midpoint of side and (ii) at the centre of the

triangle are, respectively.

A. 0,
4GM2

3a2

B. 
4GM2

3a2
, 0

https://dl.doubtnut.com/l/_8muMok2gAq7x
https://dl.doubtnut.com/l/_1mEA2bE5Nz1T


C. 
3GM2

a2
,
GM2

a2

D. 0, 0

Answer: B

Watch Video Solution

8. Two masses 'M' and '4M' are at a distance 'r'

apart on the line joining them. 'P' is point where

the resultant gravitational force is zero (such a

point is called as null point). The distance of 'P'

from the mass '4M' is

https://dl.doubtnut.com/l/_1mEA2bE5Nz1T
https://dl.doubtnut.com/l/_H4ELWL62vv0q


A. 
r
5

B. 
r
3

C. 
2r
3

D. 
4r
5

Answer: C

Watch Video Solution

9. If the mass of one particle is increased by 50 %

and the mass of another particle llis decreased by

50 % , the force between them

https://dl.doubtnut.com/l/_H4ELWL62vv0q
https://dl.doubtnut.com/l/_7IGBbGFcsstD


A. decreases by 25 %

B. decreases by 75 %

C. increases by 25 %

D. does not change

Answer: A

Watch Video Solution

10. If the distance between the sun and the earth

is increased by three times, then the gravitational

force between two will

https://dl.doubtnut.com/l/_7IGBbGFcsstD
https://dl.doubtnut.com/l/_2bmcz5U4C4Gw


A. remain constant

B. decreases by 63 %

C. increases by 63 %

D. decreases by 89 %

Answer: D

Watch Video Solution

11. Two lead balls of masses m and 5m having radii

R and 2R are separated by 12R. If they attract

each other by gravitational force, the distance

https://dl.doubtnut.com/l/_2bmcz5U4C4Gw
https://dl.doubtnut.com/l/_Rl6UUNZhW3Wh


covered by small sphere before they touch each

other is

A. 10R

B. 7.5R

C. 9R

D. 2.5R

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Rl6UUNZhW3Wh


12. Three identical particles each of mass "m" are

arranged at the corners of an equiliteral triangle

of side "L". If they are to be in equilibrium, the

speed with which they must revolve under the

in�uence of one another's gravity in a circular

orbit circumscribing the triangle is

A. 
3Gm
L

B. 
Gm
L

C. 
Gm
3L

D. 
3Gm

L2

√
√
√
√

https://dl.doubtnut.com/l/_LPQAzxLKvRM6


Answer: B

Watch Video Solution

13. Two particles each of mass 'm' are placed at A

and C are such AB = BC = L. The gravitational

force on the third particle placed at D at a

distance L on the perpendicular bisector of the

line AC is

A. 
Gm2

L2
 along BD

B. 
Gm2

√2L2
 along DB

https://dl.doubtnut.com/l/_LPQAzxLKvRM6
https://dl.doubtnut.com/l/_4uE4ncjP9gJG


C. 
Gm2

L2
 along AC

D. 
Gm2

√2L2
 along BD

Answer: B

Watch Video Solution

14. The height at which the value of acceleration

due to gravity becomes 50 %  of that at the

surface of the earth. (radius of the earth =6400km)

is

A. 2630

https://dl.doubtnut.com/l/_4uE4ncjP9gJG
https://dl.doubtnut.com/l/_XS90mJEVPZVu


B. 2640

C. 2650

D. 2660

Answer: C

Watch Video Solution

15. The radius and density of two arti�cial

satellites are R1, R2 an,d ,ρ1, ρ2 respectively. The

ratio of acceleration due to gravitation them will

be

https://dl.doubtnut.com/l/_XS90mJEVPZVu
https://dl.doubtnut.com/l/_WH6zq8ca7pUb


A. 
R2ρ2
R1ρ1

B. 
R1ρ2
R2ρ1

C. 
R1ρ1
R2ρ2

D. 
R2ρ1
R1ρ2

Answer: C

Watch Video Solution

16. A man weighs 'W' on the surface of the earth

and his weight at a height 'R' from surface of the

earth is (R is Radius of the earth )

https://dl.doubtnut.com/l/_WH6zq8ca7pUb
https://dl.doubtnut.com/l/_SOpss28SmN2S


A. 
W
4

B. 
W
2

C. W

D. 4W

Answer: A

Watch Video Solution

17. The acceleration due to gravity at the latitude

45 ∘  on the earth becomes zero if the angular

velocity of rotation of the earth is

https://dl.doubtnut.com/l/_SOpss28SmN2S
https://dl.doubtnut.com/l/_4kzprLF0dEii


A. 
2
gR

B. √2gR

C. 
2g
R

D. 
5R
2

Answer: C

Watch Video Solution

√

√
√

18. Acceleration due to gravity on moon is 1/6 of

the acceleration due to gravity on earth. If the

ratio of densities of earth ρe  and moon ρm  is ( ) ( )

https://dl.doubtnut.com/l/_4kzprLF0dEii
https://dl.doubtnut.com/l/_sLus211UM5s1


ρe
ρm

=
5
3

 then radius of moon Rm  in terms of 

Re will be

A. 
5
18

Re

B. 
1
6
Re

C. 
3
18

Re

D. 
1

2√3
Re

Answer: A

Watch Video Solution

( ) ( )

https://dl.doubtnut.com/l/_sLus211UM5s1


19. The mass of a planet is half that of the earth

and the radius of the planet is one fourth that of

the earth. If we plan to send an arti�cial satellite

from the planet, the escape velocity will be

Ve = 11kms - 1

A. 11kms - 1

B. 5.5kms - 1

C. 15.55kms - 1

D. 7.78kms - 1

Answer: C

W h Vid S l i

( )

https://dl.doubtnut.com/l/_CieykaDo8m9r


Watch Video Solution

20. If a rocket is �red with a velocity, V = 2√2gR

near the earth's surface and goes upwards, its

speed in the inter-stellar space is

A. 4√gR

B. √2gR

C. √gR

D. √4gR

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CieykaDo8m9r
https://dl.doubtnut.com/l/_FNACT8dxT8w0


21. A projectile is �red vertically upwards from the

surface of the earth with a velocity Kve, where ve

is the escape velocity and K < 1.If R is the radius

of the earth, the maximum height to which it will

rise measured from the centre of the earth will be

(neglect air resistance)

A. 
R

K2 - 1

B. 
R

1 - K2

C. R 1 - K2

D. 
R

1 + K2

( )

https://dl.doubtnut.com/l/_FNACT8dxT8w0
https://dl.doubtnut.com/l/_HjngCIdHHZar


Answer: B

Watch Video Solution

22. If the radius of the earth shrinks by 0.2 %

without any change in its mass, the escape

velocity from the surface of the earth

A. increases by 0.2 %

B. decreases by 0.2 %

C. increases by 0.1 %

D. increases by 0.4 %

https://dl.doubtnut.com/l/_HjngCIdHHZar
https://dl.doubtnut.com/l/_JPXXpm9eOQD9


Answer: C

Watch Video Solution

23. If d is the distance between the centre of the

earth of mass M1 and the moon of mass M2, then

the velocity with which a body should be

projected from the mid point of the line joining

the earth and the moon, so that it just escape is

A. 
G M1 + M2

d

B. 
G M1 + M2

2d

√ ( )

√ ( )

https://dl.doubtnut.com/l/_JPXXpm9eOQD9
https://dl.doubtnut.com/l/_Sp40zU9l5rJP


C. 
2G M1 + M2

d

D. 
4G M1 + M2

d

Answer: D

Watch Video Solution

√ ( )

√ ( )

24. The escape velocity of a planet having mass 6

times and radius 2 times as those of the earth is

A. √3ve

B. 3ve

https://dl.doubtnut.com/l/_Sp40zU9l5rJP
https://dl.doubtnut.com/l/_uDsUKHARBhpI


C. √2ve

D. 2ve

Answer: A

Watch Video Solution

25. If ve is the escape velocity of a body from a

planet of mass 'M' and radius 'R`. Then the velocity

of the satellite revolving at height 'h' from the

surface of the planet will be

A. ve
R

R + h√

https://dl.doubtnut.com/l/_uDsUKHARBhpI
https://dl.doubtnut.com/l/_FxiZOMrzAGHF


B. ve
2R

R + h

C. ve
R + h
R

D. ve
R

2(R + h)

Answer: D

Watch Video Solution

√
√
√

26. A particle falls towards the earth from ini�nity.

The velocity with which it reaches the earth is

surface is

A. v = 2gR

https://dl.doubtnut.com/l/_FxiZOMrzAGHF
https://dl.doubtnut.com/l/_asMSo6mlMWue


B. v = √2gR

C. V = √gR

D. v = gR

Answer: B

Watch Video Solution

27. Two satellites P, Q are revolving around the

earth in di�erent circular orbits. The velocity of P

is twice the velocity of Q. The height of P from the

earth's surface is 1600km . The radius of orbit of Q

is (R = 6400km)

https://dl.doubtnut.com/l/_asMSo6mlMWue
https://dl.doubtnut.com/l/_DYxUHY15aBLd


A. 1600km

B. 20000km

C. 32000km

D. 40000km

Answer: C

Watch Video Solution

28. A planet is revolving around the sun. its

distance from the sun at apogee is rA and that at

perigee is rp. The masses of planet and sun are 'm'

https://dl.doubtnut.com/l/_DYxUHY15aBLd
https://dl.doubtnut.com/l/_sGp66XiFkAU5


and M respectively, VA is the velocity of planet at

apogee and VP is at perigee respectively and T is

the time period of revolution of planet around

the sun, then identify the wrong answer.

A. T2 =
π2

Gm
rA + rP

3

B. T2 =
π2

2GM
rA + rp

3

C. vArA = vPrP

D. vA < vP, rA > rp

Answer: A

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_sGp66XiFkAU5
https://dl.doubtnut.com/l/_JpeEJVUTF3kS


29. Suppose the gravitational force varies

inversely as the nth power of distance. Then the

time period of a planet in circular orbit of radius

'R' around the sun will be proportional to

A. R
n+1
2

B. R
n - 2
2

C. Rn

D. R
n - 1
2

Answer: A

Watch Video Solution

( )
( )

( )

https://dl.doubtnut.com/l/_JpeEJVUTF3kS


30. An arti�cial satellite is revolving around the

earth in a circular orbit. Its velocity is one-third of

the escape velocity. Its height from the earth's

surface is (in km)

A. 22400

B. 12800

C. 3200

D. 1600

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_JpeEJVUTF3kS
https://dl.doubtnut.com/l/_OAB4VtkI0cOe


Watch Video Solution

31. The work done to increases the radius of orbit

of a satellite of mass 'm' revolving around a planet

of mass M from orbit of radius R into another

orbit of radius 3R is

A. 
2GMm
3R

B. 
GMm
3R

C. 
GMm
6R

D. 
GMMm
24R

Answer: B

https://dl.doubtnut.com/l/_OAB4VtkI0cOe
https://dl.doubtnut.com/l/_qdUSg1qaqzwq


Watch Video Solution

32. A stone is dropped from a height equal to nR,

where R is the radius of the earth, from the

surface of the earth. The velocity of the stone on

reaching the surface of the earth is

A. 
2g(n + 1)R

n

B. 
2gR
n + 1

C. 
2gnR
n + 1

D. √2gnR

√
√
√

https://dl.doubtnut.com/l/_qdUSg1qaqzwq
https://dl.doubtnut.com/l/_dmTxvwJ236Ld


Answer: C

Watch Video Solution

33. Three particles of equal mass 'm' are situated

at the vertices of an equilateral triangle of side L.

The work done in increasing the side of the

triangle to 2L is

A. 
2G2m
2L

B. 
Gm2

2L

C. 
3Gm2

2 L

https://dl.doubtnut.com/l/_dmTxvwJ236Ld
https://dl.doubtnut.com/l/_9ZezWK0NcgyZ


D. 
3Gm2

L

Answer: C

Watch Video Solution

34. A small body is at a distance r from the centre

of the mercury, where r is greater than the radius

of the mercury. The energy required to shift the

body from r to 2r measured from the centre is E.

The energy required to shift it form 2r to 3r will

be

https://dl.doubtnut.com/l/_9ZezWK0NcgyZ
https://dl.doubtnut.com/l/_CZl6ClVpIJrK


A. E

B. 
E
2

C. 
E
3

D. 
E
4

Answer: C

Watch Video Solution

35. Escape velocity of a body 1kg mass on a planet

is 100ms - 1. Gravitational potential energy of the

body at that planet is

https://dl.doubtnut.com/l/_CZl6ClVpIJrK
https://dl.doubtnut.com/l/_SQLynmMTz8UO


A. -500J

B. -1000J

C. -2400J

D. 5000J

Answer: A

Watch Video Solution

36. By what percent the energy of the satellite has

to be increased to shift it from an orbit of radius

r to 
3r
2

.

https://dl.doubtnut.com/l/_SQLynmMTz8UO
https://dl.doubtnut.com/l/_xs5teJBWIZfu


A. 66.7 %

B. 33.3 %

C. 15 %

D. 20.3 %

Answer: B

Watch Video Solution

37. At what height from the surface of the earth,

the total energy of satellite is equal to its

https://dl.doubtnut.com/l/_xs5teJBWIZfu
https://dl.doubtnut.com/l/_Kf9X93Mjqe9z


potential energy at a height 2R from the surface

of the earth (R=radius of earth)

A. 2R

B. R /2

C. R /4

D. 4R

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Kf9X93Mjqe9z


38. A geostationary satellite is orbiting the earth

at a height of 6R above the surface of the earth,

where R is the radius of the earth. The time

period of another satellite at a height of 2.5 R

from the surface of the earth is …… hours.

A. 12√2hr

B. 12hr

C. 6√2hr

D. 6hr

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_XuzKzBlc2vZ6


LEVEL III

Watch Video Solution

1. A point mass is orbiting a signi�cant mass M

lying at the focus of the elleptical orbit having

major and minor axes given by 2a and 2b

respectively. Let r be the distance between the

mass M and the point of major axis. The velocity

of the particle can be given as

A. 
ab
2r

GM

a3√

https://dl.doubtnut.com/l/_XuzKzBlc2vZ6
https://dl.doubtnut.com/l/_z6Bn8epAKoZw


B. 
ab
r

GM

b3

C. 
ab
r

GM

a3

D. 
2ab
r

GM

a+b

2

2

Answer: A

View Text Solution

√
√

√ ( )

2. A planet of mass m revolves in elliptical orbit

around the sun of mass M so that its maximum

and minimum distance from the sun equal to ra

https://dl.doubtnut.com/l/_z6Bn8epAKoZw
https://dl.doubtnut.com/l/_T04sky2jU9tP


and rp respectively. Find the angular momentum

of this planet relative to the sun.

A. L = m
GMrpra

rp + ra

B. L = m
2GMrpra

rp + ra

C. L = M
GMrpra

rp + ra

D. L = M
rp + ra

GMrpra

Answer: B

Watch Video Solution

√ ( )

√ ( )

√ ( )

√ ( )

https://dl.doubtnut.com/l/_T04sky2jU9tP
https://dl.doubtnut.com/l/_NsVham6m1ihn


3. A satellite moving in an elliptical orbit around

the earth as shown. The minimum and maximum

distance of the satellite from earth are 3 units

and 5 units respectively. The distance of satellite

from earth when it is at P is .........unit  

A. 4

https://dl.doubtnut.com/l/_NsVham6m1ihn


B. 3

C. 3.75

D. 6

Answer: A

Watch Video Solution

4. The longest and the shortest distance of a

planet from the sun are R1 and R2. Distances from

sun when it is normal to major axis of orbit is

A. 
R1 + R2

2

https://dl.doubtnut.com/l/_NsVham6m1ihn
https://dl.doubtnut.com/l/_GruvsWY8guoW


B. 
R21 + R22

2

C. 
R1R2

R1 + R2

D. 
2R1R2
R1 + R2

Answer: D

Watch Video Solution

√

5. A satellite is orbiting just above the surface of a

planet of average density D with period T. If G is

the universal gravitational constant, the quantity

3π
G  is equal to

https://dl.doubtnut.com/l/_GruvsWY8guoW
https://dl.doubtnut.com/l/_M30FxLHa6V1A


A. T2D

B. 3πT2D

C. 3πD2T

D. D2T

Answer: A

Watch Video Solution

6. A planet revolves around the sun in elliptical

orbit of eccentricity 'e'. If 'T' is the time period of

the planet then the time spent by the planet

https://dl.doubtnut.com/l/_M30FxLHa6V1A
https://dl.doubtnut.com/l/_YNjMGm9vfJID


between the end of the minor axis and close to

the sun is

A. T
1
4
-
e
2π

B. 
Te
π

C. 
e
π
- 1

D. 
πT
e

Answer: A

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_YNjMGm9vfJID


7. An arti�cial satellite revolves around the earth

in circular orbit of radius r with time period T. The

satellite is made to stop in the orbit which makes

it fall onto the earth. Time of fall of the satellite

onto the earth is given by

A. √3
T
6

B. 
√2
8
T

C. 
T

√3

D. 
2
3
T
π

Answer: B

√

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


Watch Video Solution

8. A homogeneous spherical heavenly body has a

uniform and very narrow frictionless duct along

its diameter. Let mass of the body be M and

diameter be D. A point mass m moves smoothly

inside the duct. Force exerted on this mass when

it is at a distance s from the centre of the body is

(numerically)

A. 
GMm

s2

B. 
πGMm

(D /2)3
s

C. 
8GMms

D3

https://dl.doubtnut.com/l/_NLqJRLYHWgLr
https://dl.doubtnut.com/l/_JaykDB4sGuiz


D. 
GMm

(R - s)2

Answer: C

Watch Video Solution

9. Two concentric shells of di�erent mass m1 and 

m2 are having a sliding particle of mass m. The

forces on the sliding at positions I, II and III are

https://dl.doubtnut.com/l/_JaykDB4sGuiz
https://dl.doubtnut.com/l/_ZvYj7zwta5V4


respectively 

A. 0,
Gm1

r22
,
G m1 + m2 m

r21

B. 
Gm2

r22
, 0,

Gm1

r21

C. 
G m1 + m2 m

r21
,
Gm2

r22
, 0

( )

( )

https://dl.doubtnut.com/l/_ZvYj7zwta5V4


D. 
G m1 + m2 m

r21
,
G m2 m

r22
, 0

Answer: D

Watch Video Solution

( ) ( )

10. Suppose a vertical tunnel is dug along the

diameter of earth , which is assumed to be a

sphere of uniform mass density ρ. If a body of

mass m is thrown in this tunnel, its acceleration

https://dl.doubtnut.com/l/_ZvYj7zwta5V4
https://dl.doubtnut.com/l/_BC85sq2m3EaW


at a distance y from the centre is given by  

A. 
4π
3
gρy

B. 
3
4
πGρy

C. 
4
3
πρy

D. 
4
3
πGρy

https://dl.doubtnut.com/l/_BC85sq2m3EaW


Answer: D

Watch Video Solution

11. A point mass M is at a distance S from an

in�nitely long and thin rod of linear density D. If 

G is the gravitational constant then gravitational

https://dl.doubtnut.com/l/_BC85sq2m3EaW
https://dl.doubtnut.com/l/_9jHTTeJ3p7zQ


force between the point mass and the rod is 

A. 2
GMD
S

B. 
MGD
S

C. 
MGD
2S

https://dl.doubtnut.com/l/_9jHTTeJ3p7zQ


D. 
2
3
MGD
S

Answer: A

Watch Video Solution

12. A cavity of radius R /2 is made inside a solid

sphere of radius R. The centre of the cavity is

located at a distance R /2 from the centre of the

sphere. The gravitational force on a particle of a

mass ′m′  at a distance R /2 from the centre of the

sphere on the line joining both the centres of

sphere and cavity is (opposite to the centre of

https://dl.doubtnut.com/l/_9jHTTeJ3p7zQ
https://dl.doubtnut.com/l/_9IpNWSSCBnFG


cavity). [Here g = GM /R2, where M is the mass of

the solide sphere]

A. 
mg
2

B. 
3mg
8

C. 
mg
16

D. 
mg
4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_9IpNWSSCBnFG


13. Four masses 'm' each are orbitinting in a

circular of radius r in the same direction under

gravitational force. Velocityof each particle is 

A. 
Gm
r

1 + 2√2
2

√ ( )

https://dl.doubtnut.com/l/_5lAiDBJ5hc13


B. 
Gm
r

C. 
Gm
r

1 + 2√2

D. 
Gm
2r

1 + 2√2
2

Answer: C

Watch Video Solution

√
√ ( )

√ ( )

14. The centres of a ring of mass m and a sphere

of mass M of equal radius R, are at a distance 

√8R apart as shown. The force of attraction

https://dl.doubtnut.com/l/_5lAiDBJ5hc13
https://dl.doubtnut.com/l/_EwdyIHEDP32M


between the ring and the sphere is 

A. 
2√2
27

GmM

R2

B. 
GmM

8R2

https://dl.doubtnut.com/l/_EwdyIHEDP32M


C. 
GmM

9R2

D. 
√2
9

GmM

9R2

Answer: A

Watch Video Solution

15. A mass m extends a vertical helical spring of

spring constant k by xm at the surface of the

earth. Extension in spring by the same mass at

height h meter above the surface of the earth is

A. 
GMm
k(R + h)

https://dl.doubtnut.com/l/_EwdyIHEDP32M
https://dl.doubtnut.com/l/_NbfUjvBZHTLy


B. 
GMm

kR2

C. 
(R + h)2

R2

D. 
R2

(R + h)2
x

Answer: D

Watch Video Solution

16. A straight rod of length L extends from x = a

to x = L + a. Find the gravitational force exerts on

a point mass m at x = 0 is (if the linear density of

rodμ = A + Bx2)

https://dl.doubtnut.com/l/_NbfUjvBZHTLy
https://dl.doubtnut.com/l/_NcZtFzjNH2O5


A. Gm
A
a
+ BL

B. Gm A
1
a
-

1
a + L

+ BL

C. Gm BL +
A

a + L

D. Gm BL -
A
a

Answer: B

Watch Video Solution

[ ]
[ ( ) ]
[ ]
[ ]

17. A mass m is placed in the cavity inside hollow

sphere of mass M as shown in the �gure. The

https://dl.doubtnut.com/l/_NcZtFzjNH2O5
https://dl.doubtnut.com/l/_RNgf77FFTx2o


gravitational force on m is  

A. 
GMm

R2

B. 
GMm

r2

C. 
GMm

(R - r)2

D. zero

https://dl.doubtnut.com/l/_RNgf77FFTx2o


Answer: D

Watch Video Solution

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

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

plane of the chord. The gravitational �eld at P

due to the upper part is I1, and that due to the

lower part is I2. What is the relation between

https://dl.doubtnut.com/l/_RNgf77FFTx2o
https://dl.doubtnut.com/l/_nawRGQ64MAiG


them? 

A. I1 > I2

B. I1 < I2

C. I1 = I2

D. no de�nite relation

https://dl.doubtnut.com/l/_nawRGQ64MAiG


Answer: C

Watch Video Solution

19. The magnitudes of the gravitational �eld at

distance r1 and r2 from the centre of a uniform

sphere of radius R and mass M are E1 and E2

respectively. Then:

A. 
E1
E2

=
r1
r2

 if r1 < R and r2 < R

B. 
E1
E2

=
r22

r21
 if r1 < R and r2 < R

C. 
E1
E2

=
r22

r32
 if r1 < R and r2 < R

https://dl.doubtnut.com/l/_nawRGQ64MAiG
https://dl.doubtnut.com/l/_trJAhcFGFiAL


D. 
E1
E2

=
r21

r22
 if r1 < R and r2 < R

Answer: A

Watch Video Solution

20. Two masses 90kg and 160kg are 5m apart. The

gravitational �eld intensity at a point 3m from 

90kg and 4m from 160kg is

A. 10G

B. 5G

C. 5√2G

https://dl.doubtnut.com/l/_trJAhcFGFiAL
https://dl.doubtnut.com/l/_WEBcXVgSegBi


D. 10√2G

Answer: D

Watch Video Solution

21. Gravitational �eld intensity at the centre of the

semi circle formed by a thin wire AB of mass m

https://dl.doubtnut.com/l/_WEBcXVgSegBi
https://dl.doubtnut.com/l/_JTrgU3RLKSlX


and length L is  

A. 
Gm2

L2
î

B. 
Gm2

πL2
ĵ

C. 
2πGm

L2
î

D. 
2πGm

L2
ĵ

Answer: D

W t h Vid S l ti

( )

( )
( )
( )

https://dl.doubtnut.com/l/_JTrgU3RLKSlX


Watch Video Solution

22. Two equal masses each m are hung from a

balance whose scale pans di�er in vertical height

by h. The error in weighing is

A. πGρmh

B. 
1
3
Gρmh

C. 
8
3
πGρmh

D. 
4
3
πGρmh

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_JTrgU3RLKSlX
https://dl.doubtnut.com/l/_7QExK9BXE4XT


23. If earth were to rotate on its own axis such

that the weight of a person at the equator

becomes half the weight at the poles, then its

time period of rotation is (g = acceleration due to

gravity near the poles and R is the radius of

earth) (Ignore equatorial bulge)

A. 2π
2R
g

B. 2π
R
2g

C. 2π
R
3g

D. 2π
R
g

√
√
√
√

https://dl.doubtnut.com/l/_7QExK9BXE4XT
https://dl.doubtnut.com/l/_Wo2ioYww132n


Answer: A

Watch Video Solution

24. 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

A. -√32
GM
L

B. -√64
GM

L2

C. zero

D. -√16
GM
L

https://dl.doubtnut.com/l/_Wo2ioYww132n
https://dl.doubtnut.com/l/_lGmYQuHKDQih


Answer: A

Watch Video Solution

25. The gravitational potential of two

homogeneous spherical shells A and B of same

surface density at their respective centres are in

the ratio 3: 4. If the two shells collapse into a

single one such that surface charge density

remains the same, then the ratio of potential at

an internal point of the new shell to shell A is

equal to

https://dl.doubtnut.com/l/_lGmYQuHKDQih
https://dl.doubtnut.com/l/_XFdudYCziVFM


A. 3: 2

B. 4: 3

C. 5: 3

D. 5: 6

Answer: C

Watch Video Solution

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

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

required to take a unit mass for point P on its axis

https://dl.doubtnut.com/l/_XFdudYCziVFM
https://dl.doubtnut.com/l/_D03PKejZr3Gk


to in�nity is 

A. 
2GM
7R

4√2 - 5

B. -
2GM
7R

4√2 - 5

C. 
GM
2R

D. 
2GM
5R √2 - 1

Answer: A

Watch Video Solution

( )

( )

( )

https://dl.doubtnut.com/l/_D03PKejZr3Gk


Watch Video Solution

27. The gravitational force in a region is given by,

→
F = ayî + axĵ. The work done by gravitational

force to shift a point mass m from (0, 0, 0) is 

x0, y0, z0  is

A. max0y0z0

B. max0y0

C. -max0y0

D. 0

Answer: B

( )

https://dl.doubtnut.com/l/_D03PKejZr3Gk
https://dl.doubtnut.com/l/_mRuaDMes4enS


Watch Video Solution

28. Two identical thin ring each of radius R are co-

axially placed at a distance R. If the ring have a

uniform mass distribution and each has mass m1

and m2 respectively, then the work done in

moving a mass m from the centre of one ring to

that of the other is :

A. zero

B. 
Gm m1 - m2 √2 - 1

√2R

C. 
Gm√2 m1 + m2

R

( )( )

( )

https://dl.doubtnut.com/l/_mRuaDMes4enS
https://dl.doubtnut.com/l/_tNzO4EIWsKwN


D. 
Gm1m √2 + 1

m2R

Answer: B

Watch Video Solution

( )

29. The gravitational �eld in a region due to a

certain mass distribution is given by

→
E = 4î - 3ĵ N /kg. The work done by the �eld in

moving a particle of mass 2kg from (2m, 1m) to 

2
3
m, 2m  along the line 3x + 4y = 10 is

A. -
25
3
N

( )

( )

https://dl.doubtnut.com/l/_tNzO4EIWsKwN
https://dl.doubtnut.com/l/_CrBx9Y4mKGuu


B. -
50
3
N

C. 
25
3
N

D. zero

Answer: B

Watch Video Solution

30. A particle of mass 1kg is placed at a distance

of 4m from the centre and on the axis of a

uniform ring mass 5kg and radius 3m. The work

done to increase the distance of the particle from

4m to 3√3m is

https://dl.doubtnut.com/l/_CrBx9Y4mKGuu
https://dl.doubtnut.com/l/_miKqibIu08Pa


A. 
G
3
J

B. 
G
4
J

C. 
G
5
J

D. 
G
6
J

Answer: D

Watch Video Solution

31. Consider two con�gurations of a system of

three particles of masses m, 2m and 3m. The work

done by gravity in changing the con�guration of

https://dl.doubtnut.com/l/_miKqibIu08Pa
https://dl.doubtnut.com/l/_Wp8L9OM9uBKM


the system from �gure (i) to �gure (ii) is

A. zero

B. -
6Gm2

a
1 +

1

√2

C. -
6Gm2

a
1 -

1

√2

D. 
6Gm2

a
2 -

1

√2

Answer: C

( )
( )
( )

https://dl.doubtnut.com/l/_Wp8L9OM9uBKM


Watch Video Solution

32. A ring having non-uniform distribution of

mass M and radius R is being considered. A point

mass m0 is taken slowly towards the ring. In doing

so, work done by the external force against the

gravitational force exerted by ring is 

A. 
GMm0

√2R

https://dl.doubtnut.com/l/_Wp8L9OM9uBKM
https://dl.doubtnut.com/l/_14cZzu1E1MOG


B. 
GMm0

R
1

√2 -
1

√5

C. 
GMm0

R
1

√5
-
1

√2

D. 
GMm0

√5R

Answer: B

Watch Video Solution

[
[ ]

33. Two concentric spherical shells A and B of

radii R and 2R and mases 4M, and M, respectively

https://dl.doubtnut.com/l/_14cZzu1E1MOG
https://dl.doubtnut.com/l/_yXsp5YUwko8q


are placed in space as shown in Fig. The

gravitational potential at P at a disatnce 

r(R < r < 2R)from the centre of shells is  

A. -
4GM
R

B. -
9GM
2R

https://dl.doubtnut.com/l/_yXsp5YUwko8q


C. -
4GM
3R

D. -
19GM
6R

Answer: D

Watch Video Solution

34. The potential energy of body of mass m given

by U = px + qy + rz. The magnitude of the

acceleration of the body will be

A. 
p + q + r

m

B. 
√p2 + q2 + r2

m

https://dl.doubtnut.com/l/_yXsp5YUwko8q
https://dl.doubtnut.com/l/_erA7y4rjY7iK


C. 
√p3 + q3 + r3

m

D. 
√p4 + q4r4

m

Answer: B

Watch Video Solution

35. A particle is placed in a �eld characterized by a

value of gravitational potential given by V = - kxy

, where k is a constant. If 
→
Eg is the gravitational

�eld then

https://dl.doubtnut.com/l/_erA7y4rjY7iK
https://dl.doubtnut.com/l/_e2JJN8s2mwo3


A. 
→
Eg = k xî + yĵ  and is conservative in

nature

B. 
→
Eg = k yî + xĵ  and is conservative in

nature

C. 
→
Eg = k xî + yĵ  and is non-conservative in

nature

D. 
→
Eg = k yî + xĵ  and is non-conservative in

nature

Answer: B

Watch Video Solution

( )

( )

( )

( )

https://dl.doubtnut.com/l/_e2JJN8s2mwo3


36. A thin rod of length L is bent to form a semi

circle. The mass of the rod is M. What will be the

gravitational potential at the centre of the circle?

A. 
-GM
L

B. 
-GM
2πL

C. 
-πGM
2L

D. 
-πGM
L

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_abvYezK5hcVx
https://dl.doubtnut.com/l/_C8J5yPqAqjvo


37. If the gravitational �eld intensity at a point is

given by g =
GM

r2.5
. Then, the potential at a

distance r is

A. 
2GM

3r1.5

B. 
-GM

r3.5

C. -
2GM

3r1.5

D. 
GM

r3.5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_C8J5yPqAqjvo
https://dl.doubtnut.com/l/_mLOlYluXSVky


38. In a certain region of space, the gravitational

�eld is given by -k /r, where r is the distance and k

is a constant. If the gravitational potential for the

gravitational potential V?

A. klog r /r0

B. klog r0 /r

C. V0 + klog r /r0

D. V0 + klog r0 /r

Answer: C

Watch Video Solution

( )
( )

( )
( )

https://dl.doubtnut.com/l/_mLOlYluXSVky
https://dl.doubtnut.com/l/_eBZc2Ct141OA


39. Distance between the centres of two stars is

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

their radii a and 2a respectively. A body of mass m

is �red straight from the surface of the larger star

towards the surface of the smaller star. What

should be its minimum initial speed to reach the

surface of the smaller star? Obtain the expression

in terms of G, M and a.

A. 
GM
a

B. 
1
2

5GM
a

C. 
3
2

GM
a

√
√
√

https://dl.doubtnut.com/l/_eBZc2Ct141OA


D. 
3√5
2

GM
a

Answer: D

Watch Video Solution

√

40. There is crater of depth R /100 on the surface

of the moon (raduis R). A projectile is �red

vertically upwards from the crater with a velocity,

which is equal to the escape velocity v from the

surface of the moon. The maximum height

attained by the projectile, is :

https://dl.doubtnut.com/l/_eBZc2Ct141OA
https://dl.doubtnut.com/l/_K7dvp3q01HXM


A. 90R

B. 95R

C. 99.5R

D. 50R

Answer: C

Watch Video Solution

41. Graviational acceleration on the surface of

plane fo 
√6
11

g.  where g is the gracitational

acceleration on the surface of the earth. The

https://dl.doubtnut.com/l/_K7dvp3q01HXM
https://dl.doubtnut.com/l/_88YChx6wavbv


average mass density of the planet is 
2
3

 times

that of the earth. If the escape speed on the

surface of the earht is taken to be 11kms - 1 the

escape speed on teh surface of the planet in

kms - 1 will be

A. 3

B. 6

C. 9

D. 12

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_88YChx6wavbv


42. Two spherical planets P and Q have the same

uniform density ρ,  masses Mp and MQ and

surface areas A and 4A respectively. A spherical

planet R also has uniform density ρ and its mass

is MP + MQ .  The escape velocities from the

plantes P,Q and R are VPVQ and VR respectively.

Then

A. VQ > VR > VP

B. VR > VQ > VP

C. VR /VP = 3

( )

https://dl.doubtnut.com/l/_88YChx6wavbv
https://dl.doubtnut.com/l/_71WUssFvTjB4


D. VP /VQ =
1
2

Answer: B::D

Watch Video Solution

43. A spherically symmetric gravitational system

of particles has a mass density

ρ =
ρ0 f or r < R

0 f or r > R
 whereρ0 is a constant.

A test mass can undergo circular motion under

the in�uence of the gravitational �eld of particles.

{

https://dl.doubtnut.com/l/_71WUssFvTjB4
https://dl.doubtnut.com/l/_P9dSeJsMov0u


Its speed v as a function of distahce r(0 < r < OO)

form the centre of the system is represented by

A. 

B. 

C. 

D. 

Answer: C

https://dl.doubtnut.com/l/_P9dSeJsMov0u


Watch Video Solution

44. 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. 
1
2
mv2

B. mv2

C. 
3
2
mv2

https://dl.doubtnut.com/l/_P9dSeJsMov0u
https://dl.doubtnut.com/l/_3ZuKlO4qPd9k


NCERT BASED QUESTIONS

D. 2mv2

Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_3ZuKlO4qPd9k
https://dl.doubtnut.com/l/_Gt3MZRn7CYKq


A. will be directed towards the centre but not

the same everwhere

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

https://dl.doubtnut.com/l/_Gt3MZRn7CYKq


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. the similary ture.

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 force other than gravitational forces.

https://dl.doubtnut.com/l/_ZGUX4s8I548c


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 CM (centre of mass) causing

translation and a net torque at the CM causing

rotation around an axis through the CM. for the

https://dl.doubtnut.com/l/_ZGUX4s8I548c
https://dl.doubtnut.com/l/_ZvkLjqaiPaeA


earth-sun system (approximating the earth as a

uniform density sphere).

A. the torque is zero

B. the torque cause the earth to spin

C. the right body result is not applicable since

the earth is not ever approximately a rigid

body.

D. the torque causes the earth to move

around the sun

Answer: A

Watch Video Solution

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


Watch Video Solution

4. Satellites orbiting the earth have �nite life and

sometimes debris of satellites fall to the earth.

This is because,

A. the solar cells and batteries in satellities

run out

B. the laws of gravitational predict a trajectory

spiralling in wards.

C. of viscous force causing the speed of

satellite and hence height to gradually

https://dl.doubtnut.com/l/_ZvkLjqaiPaeA
https://dl.doubtnut.com/l/_fyATqo3qS1bY


decreases

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

https://dl.doubtnut.com/l/_fyATqo3qS1bY
https://dl.doubtnut.com/l/_2NHFHcz9A2AY


B. will not be strictly elliptical because the

total gravitational force on it not central

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

https://dl.doubtnut.com/l/_2NHFHcz9A2AY


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 vary small masses compared to sun

B. will move in an irregular way because of

their small masses and will drift away into

unter space.

C. wiil move around the sun in closed orbits

but not obey kepler's laws

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


D. will move in orbits like planets and obey

kepler's laws.

Answer: D

Watch Video Solution

7. Choose the wrong option.

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

acceleration a body by an exertnal force

whereas the gravitational mass is relevant

https://dl.doubtnut.com/l/_GsAXTgQnasbE
https://dl.doubtnut.com/l/_7wQO5nwbqjsJ


in determining the gravitational force on it

an external mass.

B. That the acceleration mass and inertial

mass are equal is an experimental result.

C. That the acceleration due to gravity on

earth is the same for all bodies is 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

https://dl.doubtnut.com/l/_7wQO5nwbqjsJ


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 AB =
1
2
(BC) m is much -

much smaller than M and at time t = 0 they are all

at rest as given in �gure . As subsequent times

https://dl.doubtnut.com/l/_7wQO5nwbqjsJ
https://dl.doubtnut.com/l/_bZq21tq0RTkS


before any collision takes palce . 

A. m will remainsat rest

B. m will move towards M.

C. m will move towards 2M

D. m will have oscillatory motion.

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_bZq21tq0RTkS


9. Which of the following options are correct ?

A. Acceleration due to gravity decreases with

increasing altitude.

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. accleration due to gravity is independent of

the mass of the earth

https://dl.doubtnut.com/l/_5YsUKowZ2hH0


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 elliptical orbits

B. circular orbits of planets is not possible

C. projectile motion of a stone thrown by hand

on the surface of the earth will be

approximately parabolic.

https://dl.doubtnut.com/l/_5YsUKowZ2hH0
https://dl.doubtnut.com/l/_2S19ezlXzcJx


D. There will be 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 G were ten times larger in

magnitudes

A. Walking on ground would became more

di�cult.

https://dl.doubtnut.com/l/_2S19ezlXzcJx
https://dl.doubtnut.com/l/_Nq4ZatZfXW4H


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.

Answer: A::C::D

Watch Video Solution

12. If the sun and the planets carried huge

amounts of opposite charges

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

https://dl.doubtnut.com/l/_Nq4ZatZfXW4H
https://dl.doubtnut.com/l/_KJXD5ujpeDuY


B. only the third law will be valid

C. the second law will not change

D. the �rst law will still be valid.

Answer: C::D

Watch Video Solution

13. There have been suggestions that the value of

the gravitational constant G becomes smaller

when considered over very large time period (in

billions of years) in the future. If the happens for

our earth.

https://dl.doubtnut.com/l/_KJXD5ujpeDuY
https://dl.doubtnut.com/l/_L0HnT2MDOeSc


A. nothing will change

B. we will becomes hotter after billions of

years.

C. we will be going around but not strictly in

losed orbits

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

solar system

Answer: C::D

Watch Video Solution

https://dl.doubtnut.com/l/_L0HnT2MDOeSc


14. Supposing Newton's law of gravitation for

gravitation force F1 and F2 between two masses

m1 and m2 at positions r1 and r2 read 

F2 = - F2 =
r12

r312
GM2

0

m1m2

M2
0

n
 where M0 is a

constant dimension of mass, r12 = r1 - r2 and n 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 kepler will be valid

C. only the third law will become invalid

( )

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


D. for n negative, an object lighter than water

will sink in water.

Answer: A::C::D

Watch Video Solution

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/_WgyKthAyyhNK
https://dl.doubtnut.com/l/_oMkOKQoQnnhs


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

eastwest-direction

Answer: A::C

Watch Video Solution

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


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

D. in close to each other for objects, say of

sizes less than 100m

Answer: D

https://dl.doubtnut.com/l/_7nhgvvMYt7eq


Watch Video Solution

17. An arti�cial satellite is going round the earth,

close to its surface. What is the time taken by it to

complete one round? Given radius of the

earth=6400 km.

A. 14.11hr

B. 141.1hr

C. 1.414hr

D. 0.1414hr

https://dl.doubtnut.com/l/_7nhgvvMYt7eq
https://dl.doubtnut.com/l/_yJGOu5iwJSOv


Answer: C

Watch Video Solution

18. A satellite revolves in an orbit close to the

surface of a planet of mean density

5.51 × 103kgm - 3. Calculate the time period of

satellite. 

Given G = 6.67 × 10 - 11Nm2kg - 2.

A. 562.7s

B. 5062.7s

C. 506.27s

https://dl.doubtnut.com/l/_yJGOu5iwJSOv
https://dl.doubtnut.com/l/_n8uGWK5X4ZNJ


D. 56.27s

Answer: B

Watch Video Solution

19. An arti�cal satellitee of mass 100kg is in a

circular orbit at 500km above the Earth's surface.

Take redius of Earth as 6.5 × 106m.(a) Find the

acceleration due to gravity at any point along the

satellite path (b) What is the centripetal

acceleration o fthe satellite?

https://dl.doubtnut.com/l/_n8uGWK5X4ZNJ
https://dl.doubtnut.com/l/_yoa5I0f6mAF2


A. 8.45ms - 2, 8.45ms - 2

B. 8.45ms - 2, 0.845ms - 2

C. 0.845ms - 2, 0.845ms - 2

D. 0.845ms - 2, 8.45ms - 2

Answer: A

Watch Video Solution

20. A body is to be projected vertically upwards

from earth's surface to reach a height of 9R,

where R is the radius of earth. What is the

https://dl.doubtnut.com/l/_yoa5I0f6mAF2
https://dl.doubtnut.com/l/_O7jLDjqA7MsL


velocity required to do so? Given g = 10ms - 2 and

radius of earth = 6.4 × 106m.

A. 1.073 × 104ms - 1

B. 1.73 × 104ms - 1

C. 10.73 × 104ms - 1

D. 17.3 × 104ms - 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_O7jLDjqA7MsL


21. Given that T2 = kR3, express the constant k of

the above relation in days and kilometres. Given,

k = 10 - 13s2m - 3. The Moon is at a distance of 

3.84 × 105km from the earth. Obtain its time

period of revolution in days.

A. 28

B. 2.8

C. 27.3

D. 2.73

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_K0C0l5fmGD1f


Watch Video Solution

22. Which of the following is correct?

A. an astronaut in going from earth to moon

will experience weightlessness once.

B. When a thin unform spherical shell

gradually shrinks maintaining its shape, the

gravitational potential at its centre

decreases.

C. In the case fo spherical shell, the piot of V

versus r is continuous.

https://dl.doubtnut.com/l/_K0C0l5fmGD1f
https://dl.doubtnut.com/l/_Ol3AUS38J0gG


D. In the case spherical shell, the plot of

gravitational �eld intensity, I versus r, is

continuous

Answer: A::B::C

Watch Video Solution

23. An object is weighted at the North Pole by a

beam balance and a spring balance, giving

readings of WB and WS respectively. It is again

weighed in the same manner at the equator,

giving readings of W′B and W′S respectively.

https://dl.doubtnut.com/l/_Ol3AUS38J0gG
https://dl.doubtnut.com/l/_zZ3iQhYcpYrb


Assume that the acceleration due to gravity is the

same everywhere and that the balance are quite

sensitive, Choose the wrong option

A. WB = WS

B. W′B = W′S

C. WB = W′B

D. W′S < WS

Answer: A::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_zZ3iQhYcpYrb


24. For a planet moving and the sun in an

elliptical orbit, which of the following quantities

remain constant? 

(i) The total energy of the 'sun plus planet' system

(ii) The angular momentum of the planet about

the sun 

(iii) The force of attraction between the two 

(iv) The linear momentum of the planet

A. The total energy of 'the sun planet' system

B. The angular momentum of the planet about

the sun.

https://dl.doubtnut.com/l/_QGY7MtnXR2PU


C. The force of attraction between the two

D. The linear momentum of the planet

Answer: A::B::C

Watch Video Solution

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

surface as possible,

A. its speed is maximum

B. time period of its rotation is minimum

https://dl.doubtnut.com/l/_QGY7MtnXR2PU
https://dl.doubtnut.com/l/_44UVpveO3G9Y


C. the total energy of the earth plus satellite

system is minimum

D. the total energy of the earth plus satellite

system is maximum

Answer: A::B::C

Watch Video Solution

26. A satellite is to be geo-stationary, which of the

following are essential conditions?

https://dl.doubtnut.com/l/_44UVpveO3G9Y
https://dl.doubtnut.com/l/_bMqLfKtQqnl9


LEVEL -I(H.W)

A. it must always be stationed above the

equator

B. it must be rotate from west to east

C. it must be about 36, 000km above the earth

surface

D. its orbits must be circular, and not elliptical

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

Watch Video Solution

https://dl.doubtnut.com/l/_bMqLfKtQqnl9


1. In planetary motion the areal velocity of

possition vector of a planet depends of angular

velocity (ω) and the distance of the planet from

sun (r). If so the correct relation for areal velocity

is

A. 
dA
dt

∝ ωr

B. 
dA
dt

∝ ω2r

C. 
dA
dt

∝ ωr2

D. 
dA
dt

∝ √ωr

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_llPOMvkR52vA


Watch Video Solution

2. If a and b are the nearest and farthest distances

of a planet from the sun and the planet is

revolving in an elliptical orbit, then square of the

time period of revolution of that planets is

directly proportional to

A. a3

B. b3

C. (a + b)3

D. (a - b)3

https://dl.doubtnut.com/l/_llPOMvkR52vA
https://dl.doubtnut.com/l/_ZvR6CJtAQohW


Answer: C

Watch Video Solution

3. Let A be the area swept by the line joining the

earth and the sun during Feb 2007. The area

swept by the same line during the �rst week of

that month is

A. A /4

B. 7A /29

C. A

https://dl.doubtnut.com/l/_ZvR6CJtAQohW
https://dl.doubtnut.com/l/_jH0hi3mxzqJl


D. 7A /30

Answer: A

Watch Video Solution

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

radius R is T, the period of another satellite in a

circular orbit of radius 4R is

A. 2T

B. 2√2T

C. 4T

https://dl.doubtnut.com/l/_jH0hi3mxzqJl
https://dl.doubtnut.com/l/_28w4CMHszJZg


D. 8T

Answer: D

Watch Video Solution

5. The period of revolution of an earth's satellite

close to the surface of the earth is 60 minute. The

period of another the earth's satellite in an orbit

at a distance of three times earth's radius from its

surface will be (in minutes)

A. 90

https://dl.doubtnut.com/l/_28w4CMHszJZg
https://dl.doubtnut.com/l/_nUWwsv6Fwb77


B. 90 × √8

C. 270

D. 480

Answer: D

Watch Video Solution

6. If a planet of mass m is revolving around the

sun in a circular orbit of radius r with time period,

T then mass of the sun is

A. 4π2r3 /GT

https://dl.doubtnut.com/l/_nUWwsv6Fwb77
https://dl.doubtnut.com/l/_ZcdfJJoJ64O1


B. 4π2r3 /GT2

C. 4π2r /GT

D. 4π2r3 /G2T2

Answer: B

Watch Video Solution

7. The period of revolution of a planet around the

sun in a circular orbit is same as that of period of

similar planet revolving around a star of twice the

raduis of �rst orbit and if M is the mass of the

sun then the mass of star is

https://dl.doubtnut.com/l/_ZcdfJJoJ64O1
https://dl.doubtnut.com/l/_Fp90O5XZfRTk


A. 2M

B. 4M

C. 8M

D. 16M

Answer: C

Watch Video Solution

8. A planet moves around the sun in an elliptical

orbit. When earth is closest from the sun, it is at a

https://dl.doubtnut.com/l/_Fp90O5XZfRTk
https://dl.doubtnut.com/l/_LR26V3paNFWh


distance r having a speed v. When it is at a

distance 4r from the sun its speed will be:

A. 4v

B. 
v
4

C. 2v

D. 
v
2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_LR26V3paNFWh


9. A planet of mass m is the elliptical orbit about

the sun m < < Msun  with an orbital period T. If 

A be the area of orbit, then its angular

momentum would be:

A. 
2mA
T

B. mAT

C. 
mA
2T

D. 2mAT

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_nmP4wtGBFP7u


10. The gravitational force between two particles

of masses m1 and m2 separeted by the same

distance, then the gravitational force between

them will be

A. greater than F

B. less than F

C. F

D. zero

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_nmP4wtGBFP7u
https://dl.doubtnut.com/l/_FxtcKV9X573z


11. The mass of a ball is four times the mass of

another ball. When these balls are separated by a

distance of 10cm, the gravitational force between

them is 6.67 × 10 - 7N. The masses of the two balls

are in kg.

A. 10, 20

B. 5, 20

C. 20, 30

D. 20, 40

https://dl.doubtnut.com/l/_FxtcKV9X573z
https://dl.doubtnut.com/l/_ll3FlOWfNSfF


Answer: B

Watch Video Solution

12. Gravitational force between two point masses

m and M separated by a distance r is F. Now if a

point mass 3m is placed very next to m, the total

force on M will be

A. F

B. 2F

C. 3F

https://dl.doubtnut.com/l/_ll3FlOWfNSfF
https://dl.doubtnut.com/l/_jnbT7P2OyGLV


D. 4F

Answer: A

Watch Video Solution

13. Three uniform spheres each of mass m and

diameter D are kept in such a way that each

touches the other two, then magnitudes of the

gravitational force on any one sphere due to the

other two is

A. 
3Gm2

D2

https://dl.doubtnut.com/l/_jnbT7P2OyGLV
https://dl.doubtnut.com/l/_Y2yyxWlUewfM


B. 
2√3Gm2

D2

C. 
√3Gm2

4D2

D. 
√3Gm2

D2

Answer: D

Watch Video Solution

14. A 3kg mass and 4kg mass are placed on X and

Y axes at a distance of 1 meter from the origin

and a 1kg mass is placed at the origin. Then the

resultant gravitational force on 1kg mass is

https://dl.doubtnut.com/l/_Y2yyxWlUewfM
https://dl.doubtnut.com/l/_rVfzuqtMYnI2


A. 7G

B. G

C. 5G

D. 3G

Answer: C

Watch Video Solution

15. The height at which the value of g is half that

on the surface of the earth of radius R is

A. R

https://dl.doubtnut.com/l/_rVfzuqtMYnI2
https://dl.doubtnut.com/l/_7A14ae49sMrF


B. 2R

C. 0.414R

D. 0.75R

Answer: C

Watch Video Solution

16. The depth at which the value of g becomes

25 %  of that at the surface of the earth is (in KM)

A. 4800

B. 2400

https://dl.doubtnut.com/l/_7A14ae49sMrF
https://dl.doubtnut.com/l/_q8lZklinTJML


C. 3600

D. 1200

Answer: A

Watch Video Solution

17. If the radius of the earth decreases by 10 % ,

the mass remaining unchanged, what will happen

to the acceleration due to gravity?

A. decreases by 19 %

B. incraeses by 19 %

https://dl.doubtnut.com/l/_q8lZklinTJML
https://dl.doubtnut.com/l/_fCDLDK8MgMXy


C. decreases by more than 19 %

D. increases by more than 19 %

Answer: D

Watch Video Solution

18. The acceleration due to gravity at the poles is

10ms - 2 and equitorial radius is 6400km for the

earth. Then the angular velocity of rotaiton of the

earth about its axis so that the weight of a body

at the equator reduces to 75 %  is

https://dl.doubtnut.com/l/_fCDLDK8MgMXy
https://dl.doubtnut.com/l/_AlMCMuAQMfhh


A. 
1

1600
rads - 1

B. 
1
800

rads - 1

C. 
1
400

rads - 1

D. 
1
200

rads - 1

Answer: A

Watch Video Solution

19. The maximum horizontal range of projectile on

the earth is R. Then for the same velocity of

projection, its maximum range on another planet

https://dl.doubtnut.com/l/_AlMCMuAQMfhh
https://dl.doubtnut.com/l/_yQQLL203R9WT


is 
5R
4

. Then, ratio of acceleration due to gravity

on that planet and on the earth is

A. 5: 4

B. 4: 5

C. 25: 16

D. 16: 25

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_yQQLL203R9WT


20. A particle hanging from a massless spring

stretches it by 2cm at the earth's surface. How

much will the same particle stretch the spring at

a height? Of 2624Km from the surface of the

earth? (Radius of the earth = 6400km)

A. 1cm

B. 2cm

C. 3cm

D. 4cm

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_CGAY41X5Az13


Watch Video Solution

21. The value of acceleration due to gravity 'g' on

the surface of a planet with radius double that of

the earth and same mean density as that of the

earth is (ge =acceleration due to gravity on the

surface of the earth )

A. gp = 2ge

B. gp = ge /2

C. gp = ge /4

D. gp = 4ge

https://dl.doubtnut.com/l/_CGAY41X5Az13
https://dl.doubtnut.com/l/_RBBek0Jkr7IM


Answer: A

Watch Video Solution

22. If g is acceleration due to gravity on the

surface of the earth, having radius R, the height

at which the acceleration due to gravity reduces

to g /2 is

A. R /2

B. √2R

C. 
R

√2

https://dl.doubtnut.com/l/_RBBek0Jkr7IM
https://dl.doubtnut.com/l/_XW5amVMBogrc


D. √2 - 1 R

Answer: D

Watch Video Solution

( )

23. There are two bodies of masses 100kg and 

1000kg separated by a distance 1m. The intensity

of gravitational �eld at the mid point of the line

joining them will be

A. 2.4 × 10 - 6N /kg

B. 2.4 × 10 - 7N /kg

https://dl.doubtnut.com/l/_XW5amVMBogrc
https://dl.doubtnut.com/l/_C7THbI0cME7G


C. 2.4 × 10 - 8N /kg

D. 2.4 × 10 - 9N /kg

Answer: B

Watch Video Solution

24. Masses 4kg and 36kg are 16cm apart. The point

where the gravitational �eld due to them is zero

is

A. 6cm from 4kg mass

B. 4cm from 4kg mass

https://dl.doubtnut.com/l/_C7THbI0cME7G
https://dl.doubtnut.com/l/_L2PHc4YRHCbZ


C. 1.8cm from 36kg

D. 9cm from each mass

Answer: B

Watch Video Solution

25. Two particle of masses 4kg and 8kg are kept at 

x = - 2m and x = 4m respectivley. Then, the

gravitational �eld intensity at the origin is

A. G

B. 2G

https://dl.doubtnut.com/l/_L2PHc4YRHCbZ
https://dl.doubtnut.com/l/_zfChQHCdrTjV


C. G /2

D. G /4

Answer: C

Watch Video Solution

26. Three particles each of mass m are kept at the

vertices of an euilateral triangle of side L. The

gravitational �eld at the centre due to these

particle is

A. zero

https://dl.doubtnut.com/l/_zfChQHCdrTjV
https://dl.doubtnut.com/l/_kUh9eZOTrMCN


B. 
3GM

L2

C. 
9GM

L2

D. 
2GM

L2

Answer: A

Watch Video Solution

27. Three particles each of mass m are palced at

the corners of an equilateral triangle of side b.

The gravitational potential energy of the system

of particle is

https://dl.doubtnut.com/l/_kUh9eZOTrMCN
https://dl.doubtnut.com/l/_fKHFSoRIYvNn


A. 
-3Gm2

2b

B. 
-Gm2

2b

C. 
-3Gm2

b

D. 
-Gm2

b

Answer: C

Watch Video Solution

28. If W is the weight of a satellite on the surface

of the earth, then the energy required to lauch

that satellite from the surface of earth into a

https://dl.doubtnut.com/l/_fKHFSoRIYvNn
https://dl.doubtnut.com/l/_YIVKIVAtjIIN


circular orbit of radius 3R is (here R is the radius

of the earth)

A. 5WR /6

B. 6WR /5

C. 2WR /3

D. 3WR /2

Answer: A

Watch Video Solution

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


29. A body of mass m is lifted from the surface of

earth of height equal to R /3 where R is the radius

of earth, potential energy of the body increases

by

A. mgR /3

B. mgR /4

C. 2mgR /3

D. mgR /9

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_WL63jOO5cGNZ


30. An object of mass 2kg is moved from in�nity

to a point P. Initially that object was at rest but

on reaching P its speed is 2m /s. The then

potential at P is .........J /kg.

A. 8

B. -2

C. 4

D. -4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_WL63jOO5cGNZ
https://dl.doubtnut.com/l/_Ll3c5nBze9aQ


31. If mass of the earth is M, radius is R, and

gravitational constant is G, then workdone to

take 1kg mass from earth surface to in�nity will

be

A. 
GM
2R

B. 
GM
R

C. 
2GM
R

D. 
GM
2R

Answer: B

√

√

https://dl.doubtnut.com/l/_Ll3c5nBze9aQ
https://dl.doubtnut.com/l/_KF6GR0sjdOZn


Watch Video Solution

32. A body of mass m is placed on the earth

surface is taken to a height of h = 3R, then,

change in gravitational potential energy is

A. 
mgR
4

B. 
2mgR
3

C. 
3mgR
4

D. 
mgR
6

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_KF6GR0sjdOZn
https://dl.doubtnut.com/l/_BdeqV7Fvj1ST


Watch Video Solution

33. A body is released from a height 5R where R is

the radius of the earth. Then that body reaches

the ground with a velocity equal to

A. 
5gR
3

B. 
3gR
5

C. √5gR

D. √3gR

Answer: A

Watch Video Solution

√
√

https://dl.doubtnut.com/l/_BdeqV7Fvj1ST
https://dl.doubtnut.com/l/_fznx8V7f5UBv


Watch Video Solution

34. The di�erence in PE of an object of mass 10kg

when it is taken from a height of 6400Km to 

12800Km from the surface of the earth is 

ME = 6 × 1024kg

A. 1.045 × 108J

B. 1.565 × 108J

C. 2.65 × 108J

D. 4.5 × 108J

Answer: A

( )

https://dl.doubtnut.com/l/_fznx8V7f5UBv
https://dl.doubtnut.com/l/_xoDG5cOksxBd


Watch Video Solution

35. If the gravitational potential energy of a body

at a distance r from the centre of the earth is U,

then it's weight at that point is

A. U

B. 
U2

r

C. U2r

D. 
U
r

Answer: D

W h Vid S l i

https://dl.doubtnut.com/l/_xoDG5cOksxBd
https://dl.doubtnut.com/l/_DO6OKKWtWKyR


Watch Video Solution

36. The escape velocity of an object on a planet

whose radius is 4 times that of the earth and g

value 9 tims that on the earth, in Kms - 1, is

A. 33.6

B. 67.2

C. 16.8

D. 25.2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DO6OKKWtWKyR
https://dl.doubtnut.com/l/_dleD7yFeUO7I


37. The escape velocity of a sphere of mass m is

given by

A. 
2GMm
Re

B. 
2GM

R2e

C. 
2GMm

R2e

D. 
2GM
Re

Answer: D

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_dleD7yFeUO7I
https://dl.doubtnut.com/l/_hZdcyDsdQ1zM


38. A body is projected up with a velocity equal to

3/4th of the escape velocity from the surface of

the earth. The height it reaches is (Radius of the

earth is R)

A. 10R /9

B. 9R /7

C. 9R /8

D. 10R /3

Answer: B

https://dl.doubtnut.com/l/_hZdcyDsdQ1zM
https://dl.doubtnut.com/l/_kU5sSe1Fzk1x


Watch Video Solution

39. A spacecraft is launched in a circular orbit very

close to earth. What additional velocity should be

given to the spacecraft so that it might escape

the earth's gravitational pull.

A. 20.2Kms - 1

B. 3.25Kms - 1

C. 8Kms - 1

D. 11.2Kms - 1

Answer: B

https://dl.doubtnut.com/l/_kU5sSe1Fzk1x
https://dl.doubtnut.com/l/_AXYBMTgdEQTS


Watch Video Solution

40. If the escape velocity on the earth is 11.2km /s,

its value for a planet having double the radius

and 8 times the mass of the earth is ...... (in Km /s)

A. 11.2

B. 22.4

C. 5.6

D. 8

Answer: B

https://dl.doubtnut.com/l/_AXYBMTgdEQTS
https://dl.doubtnut.com/l/_lLuf8HFKX630


Watch Video Solution

41. The escape velocity of a body from earth's

surface is ve. The escape velocity of the same body

from a height equal to 7R from earth's surface

will be

A. 
Ve

√2

B. 
Ve
2

C. 
Ve

2√2

D. 
Ve
4

https://dl.doubtnut.com/l/_lLuf8HFKX630
https://dl.doubtnut.com/l/_NcfSeLsRMmEx


Answer: C

Watch Video Solution

42. The escape velocity of a body from the surface

of the earth is V1 and from an altitude equal to

twice the radius of the earth, is, V2. Then

A. V1 = V2

B. V1 = 7V2

C. V1 = √3V2

D. V1 = √2V2

https://dl.doubtnut.com/l/_NcfSeLsRMmEx
https://dl.doubtnut.com/l/_kL3CSydWOXc0


Answer: C

Watch Video Solution

43. The ratio of the orbital speeds of two

satellites of the earth if the satellite are at

heights 6400km and 19200km(Raduis of the earth=

6400km)

A. √2: 1

B. √3: 1

C. 2: 1

https://dl.doubtnut.com/l/_kL3CSydWOXc0
https://dl.doubtnut.com/l/_YUOE63IQa8xI


D. 3: 1

Answer: A

Watch Video Solution

44. An arti�cial satellite is revolving in a circular

orbit at height of 1200km above the surface of the

earth. If the radius of the earth is 6400km and

mass is 6 × 1024kg, the orbital velocity is

A. 7.26kms - 1

B. 4.26kms - 1

https://dl.doubtnut.com/l/_YUOE63IQa8xI
https://dl.doubtnut.com/l/_45Mmz1SOvBuF


C. 9.26kms - 1

D. 2.26kms - 1

Answer: A

Watch Video Solution

45. The mean radius of the orbit of a satellite is 4

times as great as that of the parking orbit of the

earth. Then its period of revolution around the

earth is

A. 4 days

https://dl.doubtnut.com/l/_45Mmz1SOvBuF
https://dl.doubtnut.com/l/_sOF9jElKOHfC


B. 8 days

C. 16 days

D. 96 days

Answer: B

Watch Video Solution

46. If the mass of earth were 4 times the present

mass, the mass of the moon were half the present

mass and the moon were revolving around the

earth at twice the present distance, the time

https://dl.doubtnut.com/l/_sOF9jElKOHfC
https://dl.doubtnut.com/l/_MTNCsb9C19ra


period of revolution of the moon would be

(Indays)

A. 56√2

B. 28√2

C. 14√2

D. 7√2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_MTNCsb9C19ra


47. A satellite of mass m revolves around the

earth of mass M in a circular orbit of radius r,

with an angular velocity ω. If raduis of the orbit

becomes 9r, then angular velocity of this orbit

becomes

A. 9ω

B. 
ω
9

C. 27ω

D. 
ω
27

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_xl6TBLmXm847


Watch Video Solution

48. A satellite of mass m is in a circular orbit of

radius r round the Earth. Calculate its angular

momentum with respect to the centre of the

orbit in terms of the mass M of the Earth and G.

A. √GMm2r

B. 2m√GMr

C. 2M√Gmr

D. 
GM
r

Answer: A

√

https://dl.doubtnut.com/l/_xl6TBLmXm847
https://dl.doubtnut.com/l/_oKXW171DKZEh


Watch Video Solution

49. Two satellite of masses 400kg, 500kg are

revolving around earth in di�erent circular orbits

of radii r1, r2 such that their kinetic energies are

equal. The ratio of r1 to r2 is

A. √5:√4

B. 16: 25

C. √4:√5

D. 25: 16

https://dl.doubtnut.com/l/_oKXW171DKZEh
https://dl.doubtnut.com/l/_JOwoZwqDkLJh


Answer: A

Watch Video Solution

50. Angular momentum of a satellite revolving

round the earth in a circular orbit at a height R

above the surface is L. Here R is radius of the

earth. The magnitude of angular momentum of

another satellite of the same mass revolving very

close to the surface of the earth is

A. L /2

B. L /√2

https://dl.doubtnut.com/l/_JOwoZwqDkLJh
https://dl.doubtnut.com/l/_DUPOIZjsVyni


C. √2L

D. 2L

Answer: B

Watch Video Solution

51. The K. E.  of a satellite is 104J. It's P. E. is

A. -104J

B. 2 × 104J

C. -2 × 104J

https://dl.doubtnut.com/l/_DUPOIZjsVyni
https://dl.doubtnut.com/l/_lh8nTQzEJF0O


D. -4 × 104J

Answer: C

Watch Video Solution

52. The energy required to move a body of massm

from an orbit of radius 3R to 4R is

A. 
GMm
2R

B. 
GMm
6R

C. 
GMm
12R

D. 
GMm
24R

https://dl.doubtnut.com/l/_lh8nTQzEJF0O
https://dl.doubtnut.com/l/_GSMortTCUEb6


Answer: D

Watch Video Solution

53. K. E.  of an orbiting satellite is K. The

minimum additional K. E.  required so that it

goes to in�nity is

A. K

B. 2K

C. 3K

D. K /2

https://dl.doubtnut.com/l/_GSMortTCUEb6
https://dl.doubtnut.com/l/_5394JdpeeXKV


Answer: A

Watch Video Solution

54. Imagine a geo-stationary satellite of the earth

which is used as an inter-continental telecast

station. At what height will it have to be

established?

A. 103m

B. 6.4 × 103m

C. 35.94 × 106m

https://dl.doubtnut.com/l/_5394JdpeeXKV
https://dl.doubtnut.com/l/_Hjg5Y3o3Iq1W


D. in�nity

Answer: C

Watch Video Solution

55. The height of a geo-stationary satellite above

the centre of the earth is ( in KM)

A. 6400

B. 12800

C. 36000

D. 42000

https://dl.doubtnut.com/l/_Hjg5Y3o3Iq1W
https://dl.doubtnut.com/l/_VwQ6amtChQXm


Answer: D

Watch Video Solution

56. How much faster than it's normal rate should

the earth rotate about it's axis so that the weight

of the body at the equator becomes zero

R = 6.4 × 106m, g = 9.8m /s2  (in times)

A. nearly 17

B. nearly 12

C. nearly 10

( )

https://dl.doubtnut.com/l/_VwQ6amtChQXm
https://dl.doubtnut.com/l/_TLQvIV2LztCU


LEVEL-II (H.W)

D. nearly 14

Answer: A

Watch Video Solution

1. Two satellites S1 and S2 are revolving round a

planet in coplanar and concentric circular orbit of

radii R1 and R2 in te same direction respectively.

Their respective periods of revolution are 1 hr and

8 hr. the radius of the orbit of satellite S1 is equal

https://dl.doubtnut.com/l/_TLQvIV2LztCU
https://dl.doubtnut.com/l/_U67D3rzvYFz1


to 104km. Find the relative speed in kmph when

they are closest.

A. 
π
2
× 104

B. π × 104

C. 2π × 104

D. 4π × 104

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_U67D3rzvYFz1


2. Two metal spheres each of radius r are kept in

contact with each other. If d is the density of the

material of the sphere,then the gravitational

force between those spheres is proportional to

A. d2r6

B. d2r4

C. 
d2

r4

D. 
r2

d2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_X45porGmngn2


3. Two leads spheres of same radii are in contact

with eacth other. The gravitational force of

attraction between them is F. If two leads spheres

of double the previous radii are in contanct with

eacth other, the gravitational force of attraction

between them now will be

A. 2F

B. 32F

C. 8F

D. 16F

https://dl.doubtnut.com/l/_X45porGmngn2
https://dl.doubtnut.com/l/_Oh4ZV99LDUtY


Answer: D

Watch Video Solution

4. The gravitational force between two bodies is

decreased by 36 %  when the distance between

them is increased by 3m. The initial distance

between them is

A. 6m

B. 9m

C. 12m

https://dl.doubtnut.com/l/_Oh4ZV99LDUtY
https://dl.doubtnut.com/l/_2WchtufmgloJ


D. 15m

Answer: C

Watch Video Solution

5. Two particle of masses m and 2m are at a

distance 3r apart at the ends of a straight line AB.

C is the centre of mass of the system. The

magnitude of the gravitational force on a unit

mass placed at C due to the masses is

A. zero

https://dl.doubtnut.com/l/_2WchtufmgloJ
https://dl.doubtnut.com/l/_C9SZsP55Umlq


B. 
7Gm

4r2

C. 
9Gm

4r2

D. 
3Gm

2r2

Answer: B

Watch Video Solution

6. If the distance between two bodies is increased

by 25 % , then the %  change in the gravitational

force is

A. Decreases by 36 %

https://dl.doubtnut.com/l/_C9SZsP55Umlq
https://dl.doubtnut.com/l/_1dp8sUWa1jIg


B. Incraeses by 36 %

C. Increases by 64 %

D. Decreases by 64 %

Answer: A

Watch Video Solution

7. Three point masses each of mass m rotate in a

circle of radius r with constant angular velocity ω

due to their mutual gravitational attraction. If at

any instant, the masses are on the vertices of an

https://dl.doubtnut.com/l/_1dp8sUWa1jIg
https://dl.doubtnut.com/l/_gEbPYxcDliEr


equilateral triangle of side a, then the value of ω

is

A. 
Gm

a3

B. 
3Gm

a3

C. 
Gm

3a2

D. zero

Answer: B

Watch Video Solution

√
√
√

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


8. The angular momentum (L) of the earth

revolving round the sun uis proportional to rn,

where r is the orbital radius of the earth. The

value of n is (assume the orbit to be circular)

A. 
1
2

B. 1

C. -
1
2

D. 2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_rdrN7Mu2Fyxb


9. Four particles having masses, m, 2m, 3m, and

4m are placed at the four corners of a square of

edge a. Find the gravitational force acting on a

particle of mass m placed at the centre.

A. 4√2
Gm2

a2

B. 
3√2Gm2

a2

C. 
2√2Gm2

a2

D. 
√2Gm2

a2

Answer: A

https://dl.doubtnut.com/l/_rdrN7Mu2Fyxb
https://dl.doubtnut.com/l/_uCanfEGZHcl9


Watch Video Solution

10. If the radius of the earth is made three times,

keeping the mass constant, then the weight of a

body on the earth's surface will be as compared

to its previous value is

A. one third

B. one ninth

C. three times

D. nine times

Answer: B

https://dl.doubtnut.com/l/_uCanfEGZHcl9
https://dl.doubtnut.com/l/_L8uuvgyeYU2E


Watch Video Solution

11. The di�erence in the value of g at poles and at

a sphere of latitude, 45 ∘  is

A. Rω2

B. 
Rω2

2

C. 
Rω2

4

D. 
Rω2

3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_L8uuvgyeYU2E
https://dl.doubtnut.com/l/_HnbM4VYGy67d


12. The angular velocity of the earth's rotation

about its axis is ω. An object weighed by a spring

balance gives the same reading at the equator as

at height h above the poles. The value of h will be

A. 
ω2R2

g

B. 
ω2R2

2g

C. 
2ω2R2

g

D. 
2ω2R2

3g

Answer: B

h id l i

https://dl.doubtnut.com/l/_HnbM4VYGy67d
https://dl.doubtnut.com/l/_46OqLG0goNM4


Watch Video Solution

13. The radius and acceleration due to gravity of

the moon are 
1
4

 and 
1
5

 that of the earth, the ratio

of the mass of the earth to mass of the moon is

A. 1: 80

B. 80: 1

C. 1: 20

D. 20: 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_46OqLG0goNM4
https://dl.doubtnut.com/l/_9U5e9Z4yE0b9


14. The di�erence in the value of g at poles and at

a latitude is 
3
4
Rω2. The latitude angle is

A. 60 ∘

B. 30 ∘

C. 45 ∘

D. 95 ∘

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_9U5e9Z4yE0b9
https://dl.doubtnut.com/l/_HuOEC4bizO9V


15. A particle hanging from a spring stratches it

by 1cm at earth's surface. Radius of the earth is 

6400km. At a place 800km above the earth's

surface, the same particle will stretch the spring

by

A. 0.79cm

B. 1.2cm

C. 4cm

D. 17cm

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_HwLNmmzlsx1b


Watch Video Solution

16. A tunnel is dug along a diameter of the earth.

Find the force on a particle of mass m placed in

the tunnel at a distance x from the centre.

A. 
GMem

R3

B. 
GMem

R2
x

C. 
GMem

R3x

D. 
GMe

R3x

Answer: A

W h Vid S l i

https://dl.doubtnut.com/l/_HwLNmmzlsx1b
https://dl.doubtnut.com/l/_9rPe6m4RFXl9


Watch Video Solution

17. The mass of the earth is 9 times that of the

mars. The radius of the earth twice that of the

mars. The escape velocity of the earth is 12km /s.

The escape velocity on the mars is ........km /s

A. 4√2km /s

B. 2√2km /s

C. 6√2km /s

D. 8√2km /s

Answer: A

https://dl.doubtnut.com/l/_9rPe6m4RFXl9
https://dl.doubtnut.com/l/_M6ZS6d5H3cfk


Watch Video Solution

18. The escape velocity of a body from the earth is

11.2km /s. If a body is projected with a velocity

twice its escape velocity, then the velocity of the

body at in�nity is (in km /s)

A. 19.4

B. 194

C. 1.94

D. 0.194

https://dl.doubtnut.com/l/_M6ZS6d5H3cfk
https://dl.doubtnut.com/l/_sCFleNFTXaiy


Answer: A

Watch Video Solution

19. A particle is kept at rest at a distance R (earth's

radius) above the earth's surface. The minimum

speed with which it should be projected so that is

does not return is

A. 
GM
R

B. 
GM
2R

C. 
GM
3R

√
√
√

https://dl.doubtnut.com/l/_sCFleNFTXaiy
https://dl.doubtnut.com/l/_83cfQaeXdr99


D. 
GM
4R

Answer: A

Watch Video Solution

√

20. 16kg and 9kg are separated by 25m. The

velocity with which a body should be projected

from the mid point of the line joining the two

masses so that it just escape is

A. √g

B. √2grR

https://dl.doubtnut.com/l/_83cfQaeXdr99
https://dl.doubtnut.com/l/_n37pECmpMY54


C. √G

D. 2√G

Answer: D

Watch Video Solution

21. The escape velocity from the earth is 11km /s.

The escape velocity from a planet having twice

the radius and same density as that of the earth

is (in km /s)

A. 11

https://dl.doubtnut.com/l/_n37pECmpMY54
https://dl.doubtnut.com/l/_j9KAjfrGa3qj


B. 22√3

C. 33√3

D. 44√3

Answer: C

Watch Video Solution

22. The speed of a satellite that revolves around

earth at a height 3R from earth's surface is (

g = 10m /s2 at the surface of earth, radius of earth

R = 6400km) in kms - 1

https://dl.doubtnut.com/l/_j9KAjfrGa3qj
https://dl.doubtnut.com/l/_aqJDkKEvSJan


A. 2√2

B. 4

C. 4√2

D. 8

Answer: B

Watch Video Solution

23. If an arti�cial satellite is moving in a circular

orbit around earth with speed equal to one

https://dl.doubtnut.com/l/_aqJDkKEvSJan
https://dl.doubtnut.com/l/_Au9FkMyJNCIJ


fourth of Ve from earth, then height of the

satellite above the surface of the earth is

A. 7R

B. 4R

C. 3R

D. R

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Au9FkMyJNCIJ


24. The radii of circular orbits of two satellite A

and B of the earth are 4R and R, respectively. If

the speed of satellite A is 3v, then the speed of

satellite B will be

A. 12V

B. 6V

C. 4V

D. 3V

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ab1LzoYk3dVT


25. A satellite moving in a circular path of radius r

around earth has a time period T. If its radius

slightly increases by 4 % , then percentage

change in its time period is

A. 
3
2

T
r

Δr

B. 
T
r

Δr

C. 
3
2

T2

r2
Δr

D. 
3
2

T2

r
Δr

Answer: A

( )
( )
( )
( )

https://dl.doubtnut.com/l/_ab1LzoYk3dVT
https://dl.doubtnut.com/l/_5HsuhI5ditbX


Watch Video Solution

26. A satellite is orbiting the earth in an orbit with

a velocity 4km /s, then the acceleration due to

gravity at that height is (in ms - 2)

A. 0.4

B. 0.62

C. 0.87

D. 1.21

Answer: B

https://dl.doubtnut.com/l/_5HsuhI5ditbX
https://dl.doubtnut.com/l/_7iYhKVe9DKnI


Watch Video Solution

27. A stone is dropped from a height equal to 3R,

above the surface of earth. The velocity of stone

on reaching the earth's surface is

A. g
R
2

B. 
3
2
gR

C. √2gR

D. √gR

Answer: B

W t h Vid S l ti

√
√

https://dl.doubtnut.com/l/_7iYhKVe9DKnI
https://dl.doubtnut.com/l/_QWPEQLpxT730


Watch Video Solution

28. If g is the acceleration due to gravity on the

earth's surface, the gain in the potential energy of

an object of mass m raised from the surface of

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

earth, is

A. 2mgR

B. mgR

C. mgR /4

D. mgR /2

https://dl.doubtnut.com/l/_QWPEQLpxT730
https://dl.doubtnut.com/l/_W6aAAGuc3Tz6


Answer: D

Watch Video Solution

29. The work done in bringing three particles each

of mass 10g from a large distance to the vertices

of an equilateral triangle of side 10cm is

(approximately)

A. 10 - 13J

B. 2 × 10 - 13J

C. 4 × 10 - 13J

https://dl.doubtnut.com/l/_W6aAAGuc3Tz6
https://dl.doubtnut.com/l/_0WbaCQLajbj7


D. 10 - 11J

Answer: B

Watch Video Solution

30. The energy required to shift the body

revolving around a planet from r to 2r is E. The

energy required to shift it from 2r to 4r is

(measured from centre of planet)

A. E

B. 
E
2

https://dl.doubtnut.com/l/_0WbaCQLajbj7
https://dl.doubtnut.com/l/_aL4VzKz3RD2Q


C. 
E
3

D. 
E
4

Answer: B

Watch Video Solution

31. By what percent the energy of the satellite has

to be increased to shift it from an orbit of radius

r to 3r.

A. 66.7 %

B. 33.3 %

https://dl.doubtnut.com/l/_aL4VzKz3RD2Q
https://dl.doubtnut.com/l/_GefVxMYbuYL4


C. 15 %

D. 20.3 %

Answer: A

Watch Video Solution

32. At what height from the surface of the earth,

the total energy of satellite is equal to its

potential energy at a height 3R from the surface

of the earth (R=radius of earth)

A. 4R

https://dl.doubtnut.com/l/_GefVxMYbuYL4
https://dl.doubtnut.com/l/_O4g9Uuy5JpQ0


LEVEL-V

B. 3R

C. 2R

D. R

Answer: D

Watch Video Solution

1. A spherical hollow is made in a lead sphere of

radius R such that its surface touches the outside

https://dl.doubtnut.com/l/_O4g9Uuy5JpQ0
https://dl.doubtnut.com/l/_9Yb5nJt6ROGq


surface of the lead sphere and passes through

the centre. The mass of the lead sphere before

hollowing was M. The force of attraction that this

sphere would exert on a particle of mass m which

lies at a distance d from the centre joining the

centre of the sphere and the hollow is

A. 
GMm

d2

B. 
GMm

d2
1 -

1

8 1 -
R
2d

2[ ( ) ]

https://dl.doubtnut.com/l/_9Yb5nJt6ROGq


C. 
GMm

d2
1 -

1

8 1 +
R
2d

2

D. 
GMm

8d2

Answer: B

Watch Video Solution

[ ( ) ]

2. A thin rod of mass M and length L is bent into

a semicircle as shown in diagram. What is a

gravitational force on a particle with mass m at

the centre of curvature?

https://dl.doubtnut.com/l/_9Yb5nJt6ROGq
https://dl.doubtnut.com/l/_Pf0DVhoe9EJ8


A. 
4π2GMm

L2

B. 
GMm

4π2L2

C. 
2πGMm

L2

D. zero

Answer: D

Watch Video Solution

3. A solid sphere of uniform density and radius 4

units is located with its centre at the origin O of

coordinates. Two sphere of equal radii 1 unit, with

https://dl.doubtnut.com/l/_Pf0DVhoe9EJ8
https://dl.doubtnut.com/l/_AtiqtI9u27F4


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

are taken out of the solid leaving behind spherical

cavities as shown if �g Then: 

Watch Video Solution

4. The gravitational potential due to earth at

in�nite distance from it is zero. Let the

https://dl.doubtnut.com/l/_AtiqtI9u27F4
https://dl.doubtnut.com/l/_ls8ni0jFGNEa


gravitational potential at a point P be -5Jkg - 1.

Suppose, we arbitrarily assume the gravitational

potential at in�nity to be +10Jkg - 1, then the

gravitational potential at P will be

A. -5Jkg - 1

B. +5Jkg - 1

C. -15Jkg - 1

D. +15Jkg - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_ls8ni0jFGNEa
https://dl.doubtnut.com/l/_y3q4F4gmrH9f


5. A body starts from rest from a point distant r0

from the centre of the earth. It reaches the

surface of the earth whose radius is R. The

velocity acquired by the body is

A. 2GM
1
R
-
1
r0

B. 2GM
1
R
-
1
r0

C. GM
1
R -

1
r0

D. GM
1
R
-
1
r0

Answer: B

√
√ ( )
√

√ ( )

https://dl.doubtnut.com/l/_y3q4F4gmrH9f


Watch Video Solution

6. Two rings having masses M and 2M respectively,

having the same radius are placed coaxially as

shown in the �gure. 

 If the

mass distribution on both the rings is non-

uniform, then the gravitational potential at point

P is

https://dl.doubtnut.com/l/_y3q4F4gmrH9f
https://dl.doubtnut.com/l/_lkKHBJbn0bZ6


A. -
GM
R

1

√2
+

2

√5

B. -
GM
R

1 +
2
2

C. zero

D. cannot be determined from given

information

Answer: A

Watch Video Solution

[ ]
[ ]

7. A point P lies on the axis of a �xed ring of mass 

M and radius R, at a distance 2R from its centre O

https://dl.doubtnut.com/l/_lkKHBJbn0bZ6
https://dl.doubtnut.com/l/_8MFxPXL76SFd


. A small particle starts from P and reaches O

under gravitational attraction only. Its speed at O

will be

A. 
2GM
R

1 -
1

√5

B. 
2GM
R

C. 
2GM
R √5 - 1

D. zero

Answer: A

Watch Video Solution

√ ( )
√
√ ( )

https://dl.doubtnut.com/l/_8MFxPXL76SFd
https://dl.doubtnut.com/l/_WcYIxCOruWlH


8. The gravitational �eld due to a mass

distribution is given by E =
K

x3
 in X-direction.

Taking the gravitational potential to be zero at

in�nity, �nd its value at a distance x.

A. 
2K

x2

B. 
K

2x2

C. 
K

x2

D. 
3K

2x2

Answer: B

Watch Video Solution

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


9. An arti�cial satellite of the earth is launched in

circular orbit in the equatorial plane of the earth

and the satellite is moving from west to east.

With respect to a person on the equator, the

satellite is completing one round trip in 24h. Mass

of the earth is M = 6 × 1024kg. For this situation

the orbital radius of the satellite is

A. 2.66 × 104km

B. 6400km

C. 36, 000km

D. 29, 600km

https://dl.doubtnut.com/l/_n3Hu2Z5yq6zM


Answer: A

Watch Video Solution

10. A satellite is orbiting around earth in a circular

orbit of radius r. A particle of mass m is projected

from satellite in forward direction with velocity

v =
2
3

 times orbital velocity (this velocity is with

respect to the earth). During subsequent motion

of the particle, its minimum distance from the

centre of earth is

A. 
r
2

√

https://dl.doubtnut.com/l/_n3Hu2Z5yq6zM
https://dl.doubtnut.com/l/_2RjZPp7LaUWk


B. r

C. 
2r
3

D. 
4r
3

Answer: A

Watch Video Solution

11. A satellite moving in an elliptical orbit around

the earth as shown. The minimum and maximum

distance of the satellite from earth are 3 units

and 5 units respectively. The distance of satellite

https://dl.doubtnut.com/l/_2RjZPp7LaUWk
https://dl.doubtnut.com/l/_RTLGS4Uf78kj


from earth when it is at P is .........unit  

A. 4 units

B. 3 units

C. 3.75 units

D. none of these

https://dl.doubtnut.com/l/_RTLGS4Uf78kj


Answer: A

Watch Video Solution

12. An exploratory rocket of mass m is an orbit

about the sun at radius of RES /10 (one tenth of

the radius of the earth's orbit about the sun). To

exit this orbit, it �res its engine over a short

period of time. This quickly doubles the velocity of

the rocket while halving its mass the burn, what is

the kinetic energy of the rocket? take mass of sun

as MS

https://dl.doubtnut.com/l/_RTLGS4Uf78kj
https://dl.doubtnut.com/l/_lxBZQ5NAzZ1Z


A. 
GMSm

2RES

B. 
10GMSm

RES

C. 
20GMSm

RES

D. 
5GMSm

RES

Answer: B

Watch Video Solution

13. A shell is �red vertically from the earth with

speed vesc /N, where N is some number greater

than one and vesc is escape speed on the earth.

https://dl.doubtnut.com/l/_lxBZQ5NAzZ1Z
https://dl.doubtnut.com/l/_Va8nTSxVgfMh


Neglecting the rotation of the earth and air

resistance, the maximum altitude attained by the

shell will be (RE is radius of the earth):

A. 
RE

N2 - 1

B. 
RE

N2

C. 
NRE

N2 - 1

D. 
N2RE

N2 - 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Va8nTSxVgfMh
https://dl.doubtnut.com/l/_3MC7yhPgLcDb


14. A planet of small mass m moves around the

sun of mass M along an elliptrical orbit such that

its minimum and maximum distance from sun are

r and R respectively. Its period of revolution will

be:

A. 2π
(r + R)3

6GM

B. 2π
(r + R)3

3GM

C. π
(r + R)3

2GM

D. 2π
(r + R)3

GM

Answer: C

√
√
√
√

https://dl.doubtnut.com/l/_3MC7yhPgLcDb


Watch Video Solution

15. A satellite revolving around the planet in a

circular orbit is to be raised to a bigger circular

orbit. The required energy can be supplied to the

satellite for achieving the bigger orbit:

A. ine one stage

B. in minimum two stages

C. in minimum four stages

D. in minimum three stages

https://dl.doubtnut.com/l/_3MC7yhPgLcDb
https://dl.doubtnut.com/l/_82eHFcnQ5NmX


Answer: B

Watch Video Solution

16. A spherical uniform planet is rotating about its

axis. The velocity of a point on its equator is V.

Due to the rotation of planet about its axis the

acceleration due to gravity g at equator is 1/2 of 

g at poles. The escape velocity of a particle on the

planet in terms of V.

A. ve = 2v

B. ve = √3v

https://dl.doubtnut.com/l/_82eHFcnQ5NmX
https://dl.doubtnut.com/l/_raZTNzwl9C6R


C. ve = v

D. ve = v /2

Answer: A

Watch Video Solution

17. The escape speed from jupiter is approximately

59.5kms - 1 and its radius is about 12 times that to

earth. From this we may estimate the mean

density of jupiter to be about (radius of earth

=escape speed from the earth is 11.2kgm - 1

https://dl.doubtnut.com/l/_raZTNzwl9C6R
https://dl.doubtnut.com/l/_F4vTbX4OYbxi


A. 5 times that of earth

B. 0.2 times that of the earth

C. 2.5 times that of the earth

D. 0.4 times that of earth

Answer: A

Watch Video Solution

18. As observed from a place in Australia the pole

star

A. appears in the sothern direction

https://dl.doubtnut.com/l/_F4vTbX4OYbxi
https://dl.doubtnut.com/l/_ZqSQzdbIPy3Y


B. appears at about 30 ∘  above the horizon

C. much brighter than that seen from india

D. can never be seen

Answer: A

Watch Video Solution

19. The volume of mass and radius of sun are

given by Mo = 2 × 1030kg and Ro = 7 × 105km

respectively. The pressure at the centre is bout

g = 6.67 × 10 - 11m3. kg - 1s - 2( )

https://dl.doubtnut.com/l/_ZqSQzdbIPy3Y
https://dl.doubtnut.com/l/_xjEz8SlWim8Z


A. 2 × 1014Nm - 2

B. 2 × 1015Nm - 2

C. 5 × 1014. Nm - 2

D. 7 × 1015Nm - 2

Answer: A

Watch Video Solution

20. Assume that the gas inside the sun behvaes

very much like the perfect gas, the temperature at

the centre of the sun is nearly (the number

https://dl.doubtnut.com/l/_xjEz8SlWim8Z
https://dl.doubtnut.com/l/_9YuckKU6gnfw


density of gas particles 
2ρ
MH

, Boltzmann constant

kB = 1.4 × 10 - 23J. K - 1 and mass of proton 

MH = 1.67 × 10 - 27kg )

A. 3 × 107K

B. 2 × 107K

C. 4 × 107K

D. 6 × 107K

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_9YuckKU6gnfw


21. In order to simulate di�erent values of g

aspiring astronauts are put on a plane which

dives in a parabola given by the equation

x2 = 500y. Where x is horizontal, y is vertically

upwards, both being measured in meter. The x-

component of the velocity of the plane is

constant throughout, and has the value of

360km /h. the e�ective g("g-force") experienced by

an astronaut on the plane equals

A. 4g

B. 3g

C. 
g
5

https://dl.doubtnut.com/l/_olQBQRycrR3P


D. 5g

Answer: A

Watch Video Solution

22. The eccentricity of the earth's orbit is 0.0167,

the ratio of its maximum speed in its orbit to its

minimum speed is

A. 1.67

B. 1.034

C. 1

https://dl.doubtnut.com/l/_olQBQRycrR3P
https://dl.doubtnut.com/l/_khV2SE975H0Y


D. 0.167

Answer: A

Watch Video Solution

23. The time taken by the earth to travels over

half its orbit, remote from the sun, separated by

the minor axis is about 2 days more then half the

year, then the eccentricity of the orbit is

A. 1/30

B. 1/60

https://dl.doubtnut.com/l/_khV2SE975H0Y
https://dl.doubtnut.com/l/_U4K5SzAo6aJw


C. 1/15

D. 1/70

Answer: A

Watch Video Solution

24. If a spherically symmetric star of radius R

collapsed under its own weight, neglecting any

forces other than gravitational ones, what is the

time required for collapse?

A. 
8π2R3

(GM)0.5

https://dl.doubtnut.com/l/_U4K5SzAo6aJw
https://dl.doubtnut.com/l/_etP8nVenlwc6


B. 
2π2R3

(3GM)0.5

C. 
π2R3

(8GM)0.5

D. 
2R3

GM

0.5

Answer: A

Watch Video Solution

( )

25. Figure shows the kinetic energy Ek  and

potential energy (Ep) curves for a two-particle

system. Name the point(s) at which the system is

( )

https://dl.doubtnut.com/l/_etP8nVenlwc6
https://dl.doubtnut.com/l/_eC05YBWJLnS3


a bound system. 

A. A

B. B

C. C

D. D

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

Watch Video Solution

https://dl.doubtnut.com/l/_eC05YBWJLnS3


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

perpendicular distance R /2 from the earth's

centre. The wall of the tunnel may be assumed to

be frictionless. A particle is released from one end

of the tunnel. The pressing force by the particle

on the wall, and the acceleration of the particle

vary with x (distance of the particle from the

centre) according to

A. 

https://dl.doubtnut.com/l/_eC05YBWJLnS3
https://dl.doubtnut.com/l/_UkCgJo0Hx0SH


B. 

C. 

D. 

Answer: B::C

Watch Video Solution

27. A solid sphere of uniform density and radius 4

units is located with its centre at the origin O of

https://dl.doubtnut.com/l/_UkCgJo0Hx0SH
https://dl.doubtnut.com/l/_0lDDA4gVOJKb


coordinates. Two sphere of equal radii 1 unit, with

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

are taken out of the solid leaving behind spherical

cavities as shown if �g Then: 

A. the gravitational force due to this object at

the origin is zero

https://dl.doubtnut.com/l/_0lDDA4gVOJKb


B. the gravitational force at the point B(2, 0, 0)

is zero

C. the gravitational potential is the same at all

points of the circle z2 + y2 = 36

D. the gravitational potential is same at all

points of the cirlcle y2 + z2 = 4

Answer: A::C::D

Watch Video Solution

https://dl.doubtnut.com/l/_0lDDA4gVOJKb


28. A double star consists of two stars having

masses M and 2M. The distance between their

centres is equal to r. They revolve under their

mutual gravitational interaction. Then, which of

the following statements are not correct?

A. Heavier star revolves in orbit of radius 2r /3

B. both the stars revolve with same angular

speed, period of which is equal to 
2π
2GM

3

r
3
2

C. Kinetic energy of the heavier star is twice

that of the other star

√

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


D. Heavier star revolves in orbits of radius r /3

Answer: A:B:C

Watch Video Solution

29. Two satellites S1 and S2 are revolving around

the earth in coplanar concentric orbits in the

opposite sense. At t = 0, the position of satellites

are shown in the diagram. The periods of S1 and 

S2 are 4h and 24h, respectively. The radius of orbit

of S1 is 1.28 × 104km. For this situation, mark the

https://dl.doubtnut.com/l/_EOKNgMTCdBgV
https://dl.doubtnut.com/l/_tl97KXgMhOJ1


correct statement (s). 

A. The angular velocity of S2 as observed by S1

at t = 12h is 0.486πrads - 1

B. The two satellites are closest to each other

for the �rst time at t = 12h and then after

https://dl.doubtnut.com/l/_tl97KXgMhOJ1


every 2h they are closest to each other

C. The orbital velocity of S1 is 0.64π × 104km

D. The velocity of S1 relative to S2 is

continuously changing in magnitude and

direction both

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

Watch Video Solution

30. A solid sphere of mass m and radius r is placed

inside a hollow thin spherical shell of mass M and

https://dl.doubtnut.com/l/_tl97KXgMhOJ1
https://dl.doubtnut.com/l/_cNikFbjMisRT


radius R as shown in the �gure. A particle of mass

m′  is placed on the line joining the two centres at

a distance x from the point of contact of the

sphere and the shell. Find the magnitude of the

resultant gravitational force on this particle due

to the sphere and the shell if 

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


 

r < x < 2r

A. 
Gmm′ (2r - x)

2r3

B. 
Gmm′ (x - r)

2r3

C. 
Gmm′ (x - r)

r3

D. 
Gmm′ (2x - r)

r3

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


Answer: C

Watch Video Solution

31. A solid sphere of mass m radius r is placed

inside a hollow thin spherical shell of mass M and

radius 2r as shown in �gure. A particle of mass m′

is placed on the line joining the two centres at a

distance x from the point of contact of the sphere

and the shell. �nd the magnitude of the resultant

gravitational force on this particle due to the

sphere and the shell if 

https://dl.doubtnut.com/l/_cNikFbjMisRT
https://dl.doubtnut.com/l/_HzdU7qbS9Z7m


 

2r < x < 2R

A. 
Gmm′

4(x - r)2

B. 
Gmm′

(x - r)2

C. 
Gmm′

(x - r)3

D. 
2Gmm′

(x - r)2

Answer: B

https://dl.doubtnut.com/l/_HzdU7qbS9Z7m


Watch Video Solution

32. A solid sphere of mass m radius r is placed

inside a hollow thin spherical shell of mass M and

radius 2r as shown in �gure. A particle of mass m′

is placed on the line joining the two centres at a

distance x from the point of contact of the sphere

and the shell. �nd the magnitude of the resultant

gravitational force on this particle due to the

sphere and the shell if 

https://dl.doubtnut.com/l/_HzdU7qbS9Z7m
https://dl.doubtnut.com/l/_a1Swvx1B1t3v


 

x > 2R

A. 
2GMm′

(x - r)2
+

Gmm′

(x + r)2

B. 
GMm′

2(x - R)2
+
2Gmm′

(x - r)2

C. 
GMm′

2(x - r)2
+
2GMm′

(x + r)2

D. 
GMm′

(x - R)2
+

Gmm′

(x - r)2

https://dl.doubtnut.com/l/_a1Swvx1B1t3v


Answer: D

Watch Video Solution

33. In the graph shown, the PE of earth-satellite

system is shown by a solid line as a function of

distance r (the separation between earth's centre

and satellite). The total energy of the two objects

which may or may not be bounded to the earth

are shown in the �gure by dotted lines. 

https://dl.doubtnut.com/l/_a1Swvx1B1t3v
https://dl.doubtnut.com/l/_cfWSSsmFYonH


 

Based on the above information, answer the

following questions. 

Mark the correct statement(s).

A. The object having total energy E1 is a

bounded one

B. The object having total energy E2 is a

bounded one

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


C. Both the objects are bounded

D. Both the objects are unbounded

Answer: A

Watch Video Solution

34. In the graph shown, the PE of earth-satellite

system is shown by a solid line as a function of

distance r (the separation between earth's centre

and satellite). The total energy of the two objects

which may or may not be bounded to the earth

are shown in the �gure by dotted lines. 

https://dl.doubtnut.com/l/_cfWSSsmFYonH
https://dl.doubtnut.com/l/_nCVM0fH0b8x1


 

Based on the above information, answer the

following questions. 

If object having total energy E1 is having the

same PE curve as shown in the �gure, then

A. r0 is the maximum distance of object from

earth's centre

https://dl.doubtnut.com/l/_nCVM0fH0b8x1


B. this object and earth system is a bounded

one

C. the KE of the object is zero when r = r0

D. all of the above

Answer: D

Watch Video Solution

35. In the graph shown, the PE of earth-satellite

system is shown by a solid line as a function of

distance r (the separation between earth's centre

https://dl.doubtnut.com/l/_nCVM0fH0b8x1
https://dl.doubtnut.com/l/_y5YnTBO85p2D


and satellite). The total energy of the two objects

which may or may not be bounded to the earth

are shown in the �gure by dotted lines. 

 

Based on the above information, answer the

following questions. If both the objects have the

same PE curve as shown in the �gure, then

A. for objects having total energy E2 all values

of r are possible

https://dl.doubtnut.com/l/_y5YnTBO85p2D


B. for object having total energy E2 values of

r < r0 are only possible

C. for object having total energy E1 all values

of r are possible

D. none of the above

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_y5YnTBO85p2D


36.  

A triple star system consists of two stars each of

mass m in the same circular orbit about central

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


star with mass M = 2 × 1033kg. The two outer

stars always lie at opposite ends of a diameter of

their common circular orbit the radius of the

circular orbit is r = 1011 m and the orbital period

each star is 1.6 × 107s [take π2 = 10 and 

G =
20
3

× 10 - 11Mn2kg - 2]  

Q. The mass m of the outer stars is:

A. 
16
15

× 1030kg

B. 
11
8
× 1030kg

C. 
15
16

× 1030kg

D. 
8
11

× 1030kg

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


Answer: B

Watch Video Solution

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


37.  

A triple stars system consists of two stars each of

mass m in the same circular orbit about central

https://dl.doubtnut.com/l/_mdyxGO4aYo3i


star with mass M = 2 × 1033kg. The two outer

stars always lie at opposite ends of a diameter of

their common circular orbit the radius of the

circular orbit is r = 1011 m and the orbital period

each star is 1.6 × 107s [take π2 = 10 and 

G =
20
3

× 10 - 11Mn2kg - 2]  

Q. The orbital velocity of each star is

A. 
5
4√10 × 10

3m /s

B. 
5
4√10 × 10

5m /s

C. 
5
4√10 × 10

2m /s

D. 
5
4√10 × 10

4m /s

https://dl.doubtnut.com/l/_mdyxGO4aYo3i


Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_mdyxGO4aYo3i


38.  

A triple star system consists of two stars each of

mass m in the same circular orbit about central

star with mass M = 2 × 1033kg. The two outer

stars always lie at opposite ends of a diameter of

https://dl.doubtnut.com/l/_AkeJ4HHeisy8


their common circular orbit the radius of the

circular orbit is r = 1011 m and the orbital period

each star is 1.6 × 107s [take π2 = 10 and 

G =
20
3

× 10 - 11Mn2kg - 2]  

Q. The total mechanical energy of the system is

A. -
1375
64

× 1035J

B. -
1375
64

× 1038J

C. -
1375
64

× 1034J

D. -
1375
64

× 1037J

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_AkeJ4HHeisy8


39. Consider a hypothetical planet which is very

long and cylinderical. The density of the planet is

ρ, its radius is R.  

 

What is the possible orbital speed of the satellite

in moving around the planet in circular orbit in a

plane which is perpendicular to the axis of

planet?

A. R√πGρ

https://dl.doubtnut.com/l/_AkeJ4HHeisy8
https://dl.doubtnut.com/l/_UKGzljSHkGbm


B. 2R√πGρ

C. R√2πGρ

D. R
Gρ
2π

Answer: C

Watch Video Solution

√

40. Consider a hypothetical planet which is very

long and cylinderical. The density of the planet is

ρ, its radius is R.  

https://dl.doubtnut.com/l/_UKGzljSHkGbm
https://dl.doubtnut.com/l/_CiEXLOc6ytwN


 

If an object is projected radially outwards from

the surface such that it reaches upto a maximum

distance of 3R from the axis then what should be

the speed of projection?

A. R
2
3
πρG

B. 2R√πρGln3

C. R
4
3
πρG

D. R
2
3
πρGln3

√

√
√

https://dl.doubtnut.com/l/_CiEXLOc6ytwN


Answer: B

Watch Video Solution

41. Consider a hypothetical planet which is very

long and cylinderical. The density of the planet is

ρ, its radius is R.  

 

Assume that the planet is rotating abouts its axis

with time period T. How far from the axis of the

https://dl.doubtnut.com/l/_CiEXLOc6ytwN
https://dl.doubtnut.com/l/_Vj6mPYbmnWzu


planet do the synchronous telecommunications

satellite orbit?

A. RT√πGρ

B. 2RT√πGρ

C. RT√2πGρ

D. RT
Gρ
2π

Answer: D

Watch Video Solution

√

https://dl.doubtnut.com/l/_Vj6mPYbmnWzu


42. Two planets of equal mass orbit a much

massive star (�gure). Planet m1 moves in circular

orbit of radius 1 × 108km with period 2yr. Planet 

m2 moves in an elliptical orbit with closest

distance r1 = 1 × 108km and farthest distance 

r2 = 1.8 × 108km, as shown.  

 

(a) Using the fact that the mean radius of an

elliptical orbit is the length of the semi-major axis,

https://dl.doubtnut.com/l/_SVtIKtK4ahoQ


�nd the period of m2′ s orbit.  

(b) Which planet has the greater speed at point P

? Which has the greater total energy? 

(c ) Compare the speed of planet m2 at P with

that at A.

A. 3.31yr

B. 2.21yr

C. 4.25yr

D. 1.52yr

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_SVtIKtK4ahoQ


43. Two planets of equal mass orbit a much

massive star (�gure). Planet m1 moves in circular

orbit of radius 1 × 108km with period 2yr. Planet 

m2 moves in an elliptical orbit with closest

distance r1 = 1 × 108km and farthest distance 

r2 = 1.8 × 108km, as shown.  

 

(a) Using the fact that the mean radius of an

https://dl.doubtnut.com/l/_SVtIKtK4ahoQ
https://dl.doubtnut.com/l/_kyhQlWlC13ec


elliptical orbit is the length of the semi-major axis,

�nd the period of m2′ s orbit.  

(b) Which planet has the greater speed at point P

? Which has the greater total energy? 

(c ) Compare the speed of planet m2 at P with

that at A.

A. 5.29 × 1020kg

B. 1.49 × 1025kg

C. 1.49 × 1029kg

D. 1.49 × 1030Kg

Answer: C

https://dl.doubtnut.com/l/_kyhQlWlC13ec


Watch Video Solution

44. Two planets of equal mass orbit a much

massive star (�gure). Planet m1 moves in circular

orbit of radius 1 × 108km with period 2yr. Planet 

m2 moves in an elliptical orbit with closest

distance r1 = 1 × 108km and farthest distance 

r2 = 1.8 × 108km, as shown.  

 

https://dl.doubtnut.com/l/_kyhQlWlC13ec
https://dl.doubtnut.com/l/_GMPdRrmasxPC


(a) Using the fact that the mean radius of an

elliptical orbit is the length of the semi-major axis,

�nd the period of m2′ s orbit.  

(b) Which planet has the greater speed at point P

? Which has the greater total energy? 

(c ) Compare the speed of planet m2 at P with

that at A.

A. VP = 2.4VA

B. VP = 3.6VA

C. VP = 4.2VA

D. VP = 1.8VA

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


Answer: D

Watch Video Solution

45. A star can be considered as spherical ball of

hot gas of radius R. Inside the star, the density of

the gas is ρr at radius r and mass of the gas

within this region is Mr.  

The correct di�erential equation for variation of

mass with respect to radius is (refer to the

adjacent �gure)

A. 
dM1

dr
=
A
3
πρrr

3

https://dl.doubtnut.com/l/_GMPdRrmasxPC
https://dl.doubtnut.com/l/_71PtN0aXa2Pw


B. 
dMr

dr
= 4πρrr

2

C. 
dMr

dr
=
2
3
πρrr

2

D. 
dMr

dr
=
1
3
πρrr

2

Answer: B

Watch Video Solution

46. A star can be considered as spherical ball of

hot gas of radius R. Inside the star, the density of

the gas is ρr at radius r and mass of the gas

within this region is Mr.  

https://dl.doubtnut.com/l/_71PtN0aXa2Pw
https://dl.doubtnut.com/l/_FLriH76aQnLi


A star in it's prime age is said to be under

quilibrium due to gravitational pull and outward

radiation pressure (p). consider the shell of

thikness dr as in the �gure of previous question. if

the pressure on this shell is dp then the correc

equation is (G is universal gravitational constant)

A. 
dp
dr

= -
GMr

r2
ρr

B. 
dp
dr

=
GMr

r2
ρr

C. 
dp
dr

= -
2
3

GMr

r2
ρr

D. 
dp
dr =

2
3

GMr

r2
ρr

Answer: A

https://dl.doubtnut.com/l/_FLriH76aQnLi


View Text Solution

47. A planet revolves about the sun in an elliptical

orbit of semi-major axis 2 × 1012m. The areal

velocity of the planet when it is nearest to the

sun is 4.4 × 1016m /s. The least distance between

the planet and the sun is 1.8 × 1012m /s. The

minimum speed of the planet in km /s is 10K.

determine the value of K.

Watch Video Solution

https://dl.doubtnut.com/l/_FLriH76aQnLi
https://dl.doubtnut.com/l/_kIYCRYslf0TG


48. The gravitational potential energy of satellite

revolving around the earth in circular orbit is 4MJ

. Find the additional energy (in MJ) that should

be given to the satellite so that it escape from the

gravitational �eld of the earth.

Watch Video Solution

49. A particle is projected from the surface of

earth with intial speed of 4 km/s. Find the

maximum height attained by the particle. Radius

of earth = 6400 km and g = 9.8m /s2

https://dl.doubtnut.com/l/_WmZl8RI0MIfE
https://dl.doubtnut.com/l/_yDJaXhLCLEP1


Watch Video Solution

50. Earth is a sphere of uniform mass density. If

the weight of the body is 10nN half way down. The

body weighed 100N on the surface. An in�nite

collection of equal masses of 2kg each are kept on

a horizontal line (X-axis) at positions 

x = 1m, 2m, 4m, 8m...... �nd the gravitational

potential at x = 0 in GJ unit.

Watch Video Solution

https://dl.doubtnut.com/l/_yDJaXhLCLEP1
https://dl.doubtnut.com/l/_61pRed2Riwtn


51. Three uniform spheres, each having a mass

M = 5kg and radius a = 2.5m are kept in such a

way that each touches the other two. Find the

magnitude of the gravitational force in GN on any

of the spheres due to the other two.

Watch Video Solution

52. Three uniform spheres, each having a mass

M = 5kg and radius a = 2.5m are kept in such a

way that each touches the other two. Find the

https://dl.doubtnut.com/l/_Msf9PojBT769
https://dl.doubtnut.com/l/_Xg9XmPPAuLEr


magnitude of the gravitational force in GN on any

of the spheres due to the other two.

Watch Video Solution

53. A cord of length 64m is used to connected a 

100kg astronaut to spaceship whose mass is

much larger than that of the astronuat. Estimate

the value of the tension in the cord. Assume that

the spaceship is orbiting near earth surface.

Assume that the spaceship and the astronaut fall

on a straight line from the earth centre. the

radius of the earth is 6400km.

https://dl.doubtnut.com/l/_Xg9XmPPAuLEr
https://dl.doubtnut.com/l/_F5GthC1KVjam


LEVEL-VI

Watch Video Solution

54. Two satellites of mass ratio 1: 2 are revolving

around the earth in circular orbits such that the

distance of the second satellite is four times as

compared to the distance of the �rst satellite.

Find the ratio of the centripetal forces.

Watch Video Solution

https://dl.doubtnut.com/l/_F5GthC1KVjam
https://dl.doubtnut.com/l/_khsF6aw510Eo


1. Find the potential energy of the gravitational

interaction of a point mass m and a rod of mass m

and length l, if they are along a straight line.

Point mass is at a distance of a from the end of

the rod. 

 

Find the potential energy of the gravitational

A. U =
-Gm2

l
ln

2a + l
2a - l

B. U =
-Gm2

l2
ln

2a + l
2a - l

C. U =
-Gm2

l2
ln

2a - l
2a + l

( )
( )
( )

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


D. U =
-Gm2

l2
ln

2a - l
2a + l

2

Answer: A

Watch Video Solution

( )

2. Mass M is distributed uniformly along a line of

length 2L. A particle of mass m is at a point that is

at a distance a above the centre of the line on the

its perpendicular bisector (Point P in �gure). The

gravitational force that the line exert on the

https://dl.doubtnut.com/l/_DJYkbbZCIdcS
https://dl.doubtnut.com/l/_RQWCKvcGYlWu


particle is 

A. 
GMm

√L2 + a2

B. 
GMm

a L2 + a2

C. 
GMm

a√L2 + a2

( )

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


D. 
GMm

a L2 + a2 2

Answer: C

Watch Video Solution

( )

3. A planet of mass m moves along an ellipse

around the sun so that its maximum and

minimum distance from the sun are equal to r1

and r2 respectively. Find the angular momentum

of this planet relative to the centre of the sun.

mass of the sun is M.

https://dl.doubtnut.com/l/_RQWCKvcGYlWu
https://dl.doubtnut.com/l/_5Dg0h3b50Bne


A. m
2GMr1r2

r1 + r2
2

B. m
2GMr21r

2
2

r1 + r2
2

C. m
2GMr21r

2
2

r1 + r2

D. m
2GMr1r2

r1 + r2

Answer: B

Watch Video Solution

√ ( )

√ ( )

√ ( )

√ ( )

https://dl.doubtnut.com/l/_5Dg0h3b50Bne


4. Inside a uniform sphere of density ρ there is a

spherical cavity whose centre is at a distance l

from the centre of the sphere. Find the strength

of the gravitational �eld inside the cavity.

A. E =
-2
3
πGρl

B. E =
-4
3
πGρl

C. E =
-4
3
π2Gρl

D. E =
-4
3
πGρ2l2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_d1z2ritdKIjU


5. Inside a �xed sphere of radius R and uniform

density ρ, there is spherical cavity of radius 
R
2

such that surface of the cavity passes through the

centre of the sphere as shown in �gure. A particle

of mass m0 is released from rest at centre B of

the cavity. Calculate velocity with which particle

strikes the centre A of the sphere. Neglect earth's

https://dl.doubtnut.com/l/_d1z2ritdKIjU
https://dl.doubtnut.com/l/_7p5KHEDmlAS3


gravity. Initially sphere and particle are at rest.

A. 
2
3
πGρR2

B. 
2
3
πGρ2R2

C. 
2
5
πGρR2

√
√
√

https://dl.doubtnut.com/l/_7p5KHEDmlAS3


D. 
2
3
π2G2ρ2R2

Answer: A

Watch Video Solution

√

6. A ring of radius R = 4m is made of a highly

dense material. Mass of the ring is

m1 = 5.4 × 109kg distributed uniformly over its

circumference. A highly dense particle of mass

m2 = 6 × 108kg is placed on the axis of the ring at

a distance x0 = 3m from the centre. Neglecting all

other forces, except mutual gravitational

https://dl.doubtnut.com/l/_7p5KHEDmlAS3
https://dl.doubtnut.com/l/_6wk0NKWCK3Em


interacting of the two. Caculate 

(i) displacemental of the ring when particle is at

the centre of ring, and 

(ii) speed of the particle at that instant.

A. (i)0.4m(ii)16cms - 1

B. (i)0.3m(ii)18cm /s

C. (i)0.2m(ii)12cm /s

D. (i)0.6m(ii)24cm /s

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_6wk0NKWCK3Em
https://dl.doubtnut.com/l/_3Ua0WfbvxQIU


7. A cosmic body A moves to the sun with velocity 

v0(when far from the sun) and aiming parameter l

, the arm of the vector v0, relative to the centre of

the sun. �nd the minimum distance by which this

body will get to the sun. mass of the sum is M.

A. 
GM

v20
1 +

lv20

GM

2

- 1

B. 
GM

v20
- 1

C. 
GM

v20
1 +

lv20

GM

2

+ 1

D. GMlv20 - 1

[√ ( ) ]

[√ ( ) ]

https://dl.doubtnut.com/l/_3Ua0WfbvxQIU


Answer: A

Watch Video Solution

8. Two satellite S1 and S2 revolve around a planet

in coplanar circular orbits in the opposite sense.

The periods of revolutions are T and ηT

respectively. Find the angular speed of S2 as

observed by an astronouts in S1, are observed by

an astronaut in S1, when they are closest to each

other.

https://dl.doubtnut.com/l/_3Ua0WfbvxQIU
https://dl.doubtnut.com/l/_4PCfd0ajapyR


A. ω =

2π n -
1

3 + 1

T n
1
3 - 1

B. ω =

2π n -
1
3 + 1

T2 n
2

3 - 1

C. ω =

2π n -
1

3 + 1

T n
2
3 - 1

D. ω =

2π n -
2
3 + 1

T n -
1

3 - 1

( )
( )
( )
( )
( )
( )
( )
( )

https://dl.doubtnut.com/l/_4PCfd0ajapyR


Answer: C

Watch Video Solution

9. A particle of mass m is placed on centre of

curvature of a �xed, uniform semi-circular ring of

radius R and mass M as shown in �gure.

Calculate: 

(a) interaction force between the ring and the

particle and 

(b) work required to displace the particle from

https://dl.doubtnut.com/l/_4PCfd0ajapyR
https://dl.doubtnut.com/l/_ITOhZRdpcWFC


centre of curvature to in�nity. 

A. (a)F =
2GM

πR2
, (b)

GM
R

B. (a)F =
2GMm

π2R
, (b)

GMm

R2

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


C. (a)F = -
2GMm

πR2
(b) -

GMm
R

D. (a)F =
2GMm

πR2
(b)

GMm
R

Answer: D

Watch Video Solution

10. Given a thin homogenous disc of radius a and

mass m1. A particle of mass m2 is placed at a

distance l from the disc on it's axis of symmetry.

Initially both are motionless in free space but

they ultimately collide because of gravitational

https://dl.doubtnut.com/l/_ITOhZRdpcWFC
https://dl.doubtnut.com/l/_XHcwh9t1b0Vo


attraction. �nd the relative velocity at the time of

collision. assume a < < 1.

A. 2G m1 + m2
2
a
-
1
l

B. 2G m1 + m2
2
a
-
1
l

1
2

C. 2G m1 + m2
2
a
-
1
l

2

D. 2G m1 + m2
2 1

a
-
1
l

Answer: B

Watch Video Solution

[ ( )( )]
[ ( )( )]
[ ( )( ) ]
[ ( ) ( )]

https://dl.doubtnut.com/l/_XHcwh9t1b0Vo


11. The density of the core a planet is ρ1 and that

of the outer shell is ρ2. The radii of the core and

that of the planet are R and 2R respectively. The

acceleration due to gravity at the surface of the

planet is same as at a depth R. Find the ratio of 

ρ1
ρ2

 

https://dl.doubtnut.com/l/_82sf0RAVyoB7


A. 
3
7

B. 
9
4

C. 
7
3

D. 
3
8

Answer: C

Watch Video Solution

12. A projectile of mass m is �red from the surface

of the earth at an angle α = 60 ∘  from the vertical.

The initial speed υ0 is equal to 
GMe

Re
. How high√

https://dl.doubtnut.com/l/_82sf0RAVyoB7
https://dl.doubtnut.com/l/_zpOVVZG7C5W5


does the projectile rise ? Neglect air resistance

and the earth's rotation.

A. 
Re
2

B. 
Re
5

C. 
Re
4

D. 
Re
8

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_zpOVVZG7C5W5


13. �nd the velocity of a satellite travelling in an

elliptical orbit, when it reaches point C, at the end

of the semi-minor axis. 

A. Vc = R
a
g

B. Vc = R2
g
a

√
√

https://dl.doubtnut.com/l/_val5sv8msIgB


C. Vc = R
g
a

D. Vc = R
g

a2

Answer: C

Watch Video Solution

√
√

14. In astronomy order of magnitude estimation

plays an important role. The derivative 
dp
dt

 can be

taken di�erence ration 
ΔP
Δr . Consider the star has

a radius R, pressure at its centre is Pe and

pressure at outer layer is zero is the average mass

https://dl.doubtnut.com/l/_val5sv8msIgB
https://dl.doubtnut.com/l/_XZOKjbkL1LfT


is 
MQ

2
 and average radius 

Ro
2

 then the expression

for Pc is

A. Pc =
3
2

GM2
0

πR40

B. Pc =
2
3π

GM2
0

R40

C. Pc =
2
3

GM2
0

πR40

D. Pc =
3
2

GM2
0

R40

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_XZOKjbkL1LfT
https://dl.doubtnut.com/l/_BHnPGHo4g1v0


15. A narrow tunnel is dug across a planet

diametrically and a small body is dropped from a

large height, so that it falls into the tunnel. The

variation of its kinetic energy (KE) with distance 

(r) from the centre is represented by

A. 

B. 

C. 

D. 

https://dl.doubtnut.com/l/_BHnPGHo4g1v0


Answer: A

Watch Video Solution

16.  

If the law of gravitation be such that the force of

attraction between two particles vary inversely as

the 5/2th power of their separation then the

graph of orbital velocity v0 plotted against the

https://dl.doubtnut.com/l/_BHnPGHo4g1v0
https://dl.doubtnut.com/l/_1fNNrTXp7ugw


distance r of a satellite from the earth's centre on

a log-log scale is shown alongside the slope on a

line will be

A. -
3
4

B. -
3
2

C. -1

D. -
5
2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1fNNrTXp7ugw


17. A small satellite revolves around a heavy planet

in a circular orbit. At a point in its orbit an

impulse acts suddenly and instantaneously

increases its kinetic energy K times without

change in its direction of motion. The ratio of

maximum to the minimum distance from the

planet is [Assume mass of satellite is negligible

small compared to that of planet]

A. 
K

K + 2

B. K

C. 
K + 2
K

https://dl.doubtnut.com/l/_Pi3pSQaekCm6


D. 
1
K

Answer: B

Watch Video Solution

18. A satellite is orbiting around the earth in an

orbitin equatorial plane of radius 2Re where Re is

the radius of earth. Find the area on earth, this

satellite covers for communication purpose in its

complete revolution.

A. √3πR2e

https://dl.doubtnut.com/l/_Pi3pSQaekCm6
https://dl.doubtnut.com/l/_3ZZ5UYCoqpy5


B. 2R2e

C. 2√3πR2e

D. √2πR2e

Answer: C

Watch Video Solution

19. A planet moves aruond the sun in an elliptical

orbit such that its kinetic energy is K1 and K2

when it is nearest to the sun and farthest from

the sun respectively. The smallest distance and

https://dl.doubtnut.com/l/_3ZZ5UYCoqpy5
https://dl.doubtnut.com/l/_czg3HGdDuMUO


the largest distance between the planet and the

sun are r1 and r2 respectively.

A. If total energy of the planet is E then 

r2
r1

=
E - K1

K2 - E

B. If the total energy of the planet is E, then 

r2
r1

=
E - K2

E - K1

C. If r2 = 2r1, the total energy of the planet

energy of the planet in terms of K1 and K2

is 2K1 - K2

D. If r2 = 2r1, the total energy of the plenet

energy of the planet in terms of K1 and K2

( )

https://dl.doubtnut.com/l/_czg3HGdDuMUO


is 2K2 - K1

Answer: D

Watch Video Solution

( )

20. A smooth tunnel is dug along the radius of

the earth that ends at the centre. A ball is

released from the surface of earth along the

tunnel. If the coe�cient of restitution is 0.2

between the surface and ball, then the distance

travelled by the ball before second collision at the

centre is

https://dl.doubtnut.com/l/_czg3HGdDuMUO
https://dl.doubtnut.com/l/_p9g0tbqp1AGP


A. 
6R
5

B. 
7R
5

C. 
9R
5

D. 
3R
2

Answer: B

Watch Video Solution

21. A cannon shell is �red to hit a target at a

horizontal distance R. However, it breaks into two

https://dl.doubtnut.com/l/_p9g0tbqp1AGP
https://dl.doubtnut.com/l/_49MbKfq86z0I


equal parts at its highest point. One part A

returns to the cannon. The other part is:

A. Will fall at a distance R beyond the target

B. Will fall at a distance 3R beyond the target

C. Will hit the target

D. Have nine times the kinetic energy of A

Answer: A::D

Watch Video Solution

https://dl.doubtnut.com/l/_49MbKfq86z0I


22. A particle moving with kinetic energy 3J makes

an elastic head-on collision with a stationary

particle which has twice its mass. During the

impact :-

A. The minimum kinetic energy of system is 1J

B. The minimum elastic potential energy of the

system is 2J

C. Momentum and total energy are conserved

at energy instant

D. The ratio of kinetic energy to potential

energy of the system �rst decreases and

https://dl.doubtnut.com/l/_nVehQdnE4NlX


then increases.

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

Watch Video Solution

23. Consider a thin spherical shell of uniform

density of mass M and radius R:

A. The gravitational �eld inside the shell will

be zero

B. The gravitational self energy of shell is

GM2

2R

https://dl.doubtnut.com/l/_nVehQdnE4NlX
https://dl.doubtnut.com/l/_iXBIr4VTWle9


C. Attractive force experience by unit area of

the shell pull the other half is 
GM2

2R2

D. Net gravitational force with which one

hemisphere of the shell arracts other, is

GM2

8R2

Answer: A::B::D

Watch Video Solution

24. A satellite moves in an elliptical orbit about

the earth. The minimum and maximum distance

https://dl.doubtnut.com/l/_iXBIr4VTWle9
https://dl.doubtnut.com/l/_mCyYCuSZ1uJ2


of the satellite from the centre of earth are

7000km and 8750km respectively. For this

situation, mark the correct statements (s). [Take

Me = 6 × 1024kg]

A. The maximum speed of the satellite during

its motion is 5.64km /s

B. The minimum speed of the satellite during

its motion is 4.51km /s

C. The length of major axis of orbit is 15750km

D. none of the above

Answer: D

https://dl.doubtnut.com/l/_mCyYCuSZ1uJ2


Watch Video Solution

25. The gravitational potential change uniformly

from -20J /kg to -40J /kg as one moves along X-

axis from x = - 1m to x = + 1m. Mark the correct

statement (s) about gravitational �eld intensity of

origin.

A. The gravitational �eld intensity at x = 0

must be equal to 10N /kg.

B. The gravitational �eld intensity at x = 0 may

be equal to 10N /kg.

https://dl.doubtnut.com/l/_mCyYCuSZ1uJ2
https://dl.doubtnut.com/l/_8jtzAByyLKyT


C. The gravitational �eld intensity at x = 0 may

be greater than 10N /kg.

D. The gravitational �eld intensity at x = 0

must not be less than 10N /kg.

Answer: A D

Watch Video Solution

26. Consider two satellites A and B of equal mass 

m, moving in the same circular orbit about the

earth, but in the opposite sense as shown in Fig.

https://dl.doubtnut.com/l/_8jtzAByyLKyT
https://dl.doubtnut.com/l/_SZvW4f1pIZ58


The orbital radius is r. The satellites undergo a

collision which is perfectly inelastic. For this

situation, mark out the correct statement(s). [Take

mass of earth as M]  

A. The total energy of the two satellite plus

earth system just before collision is -
GMm
r

https://dl.doubtnut.com/l/_SZvW4f1pIZ58


B. The total energy of the two satellites plus

earth system just before collision is -
2GMm

r

C. The total energy of two satellites plus earth

system just after collision is -
GMm
2r

D. The combined mass (two satellites) will fall

towards the earth just after collision.

Answer: A::B::D

Watch Video Solution

https://dl.doubtnut.com/l/_SZvW4f1pIZ58


27.  

A planet of mass m is moving in an elliptical orbit

around the sun of mass M. The semi major axis of

its orbit is a, eccentricity is e.  

Find speed of planet V1 at perihelion P

A. 
GM
a

(1 + e)
(1 - e)

B. 
1 + e
1 - e

GM
a

C. 
GM

a3
(1 + e)
(1 - e)

√
√

√

https://dl.doubtnut.com/l/_m6B9OquDXYNM


D. 
GM

a3

1 + e2

1 - e2

Answer: A

Watch Video Solution

√ ( )
( )

28.  

A planet of mass m is moving in an elliptical orbit

around the sun of mass M. The semi major axis of

https://dl.doubtnut.com/l/_m6B9OquDXYNM
https://dl.doubtnut.com/l/_YZW9wq2AfbqC


its orbit is a, eccentricity is e.  

Find speed of planet V2 at aphelion A.

A. 
GM
a

(1 + e)
(1 - e)

B. 
GM
a

(1 - e)
(1 + e)

C. 
GM

a3

1 + e2

1 - e2

D. 
GM

a3

1 - e2

1 + e2

Answer: B

Watch Video Solution

√
√
√ ( )

( )

√ ( )
( )

https://dl.doubtnut.com/l/_YZW9wq2AfbqC


29.  

A planet of mass m is moving in an elliptical orbit

around the sun of mass M. The semi major axis of

its orbit is a, eccentricity is e.  

Find total energy of planet interms of given

parameters.

A. -
GMm
4a

B. -
GMm2

2a

https://dl.doubtnut.com/l/_cfw6qIYZuFtq


C. -
GMm
8a

D. -
GMm
2a

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_cfw6qIYZuFtq


30.  

Sphere of mass M and radius R is surrounded by

a spherical shell of mass 2M and radius 2R as

shown. A small particle of mass m is released from

https://dl.doubtnut.com/l/_UYELCJxh6QyL


rest from a height h( < < R) above the shell.

There is hole in the shell. 

In what time will it enter the hole at A?

A. 2
hR2

GM

B. 
2hR2

GM

C. 
hR2

GM

D. none of these

Answer: A

View Text Solution

√
√
√

https://dl.doubtnut.com/l/_UYELCJxh6QyL
https://dl.doubtnut.com/l/_9QADpvz0u5Vt


31.  

Sphere of mass M and radius R is surrounded by

a spherical shell of mass 2M and radius 2R as

shown. A small particle of mass m is released from

rest from a height h( < < R) above the shell.

https://dl.doubtnut.com/l/_9QADpvz0u5Vt


There is hole in the shell. 

What time will it take to move from A to B?

A. =
R2

√GMh

B. >
R2

√GMh

C. <
R2

√GMh

D. none of these

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_9QADpvz0u5Vt


32.  

Sphere of mass M and radius R is surrounded by

a spherical shell of mass 2M and radius 2R as

https://dl.doubtnut.com/l/_ghaWrW9v7Cb5


shown. A small particle of mass m is released from

rest from a height h( < < R) above the shell.

There is hole in the shell. 

With what approximate speed will it collide at B?

A. 
2GM
R

B. 
GM
2R

C. 
3GM
2R

D. 
GM
R

Answer: D

View Text Solution

√
√
√
√

https://dl.doubtnut.com/l/_ghaWrW9v7Cb5


33.  

Two satellites A and B are revolving around the

earth in circular orbits of radius r1 and r2

respectively with r1 < r2. Plane of motion of the

two are same. At position 1, A is given an impulse

in the direction of velocity by �ring a rocket so

that it follows an elliptical path to meet B at

https://dl.doubtnut.com/l/_8Mbpr7ScSZ03


position 2 as shown. focal lengths of the elliptical

path are r1 and r2 respectively. at position 2, A is

given another impulse so that velocities of A and 

B at 2 become equal and the two move together.

for any elliptical path of the satellite time period

of revolution is given Kepler's planetry law as

T2αr3 where a is semi-major axis of the ellipse

which is 
r1 + r2

2
 in this case. also angular

momentum of any satellite revolving around the

earth will remain a constant about earth's centre

as force of gravity on the satellite which keeps it

in elliptical path is given its position vector

https://dl.doubtnut.com/l/_8Mbpr7ScSZ03


relative to the earth centre. 

When A is given its �rst impulse at that moment

A. A, B and the earth centre are in same

straight line

B. B is a head of A angularly

C. B is behind of A angularly

D. none of the above

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_8Mbpr7ScSZ03


34.  

Two satellites A and B are revolving around the

earth in circular orbits of radius r1 and r2

respectively with r1 < r2. Plane of motion of the

two are same. At position 1, A is given an impulse

in the direction of velocity by �ring a rocket so

that it follows an elliptical path to meet B at

https://dl.doubtnut.com/l/_HyIgQrb9gx9D


position 2 as shown. focal lengths of the elliptical

path are r1 and r2 respectively. at position 2, A is

given another impulse so that velocities of A and 

B at 2 become equal and the two move together.

for any elliptical path of the satellite time period

of revolution is given Kepler's planetry law as

T2αr3 where a is semi-major axis of the ellipse

which is 
r1 + r2

2
 in this case. also angular

momentum of any satellite revolving around the

earth will remain a constant about earth's centre

as force of gravity on the satellite which keeps it

in elliptical path is given its position vector

https://dl.doubtnut.com/l/_HyIgQrb9gx9D


relative to the earth centre. 

If the two have same mass

A. A would have more potential energy than B

while on their initial circular paths

B. A would have more kinetic energy than B

while on their initial circular paths

C. Relative to earth's centre, angular

momentum of A when it is in elliptical path

would be less than angular momentum of B

D. During the whole process angular

momentum of B would be more than

https://dl.doubtnut.com/l/_HyIgQrb9gx9D


angular momentum of A

Answer: B::C

Watch Video Solution

https://dl.doubtnut.com/l/_HyIgQrb9gx9D


35.  

Two satellites A and B are revolving around the

earth in circular orbits of radius r1 and r2

respectively with r1 < r2. Plane of motion of the

two are same. At position 1, A is given an impulse

in the direction of velocity by �ring a rocket so

that it follows an elliptical path to meet B at

https://dl.doubtnut.com/l/_0ZFuiXIUyXgo


position 2 as shown. focal lengths of the elliptical

path are r1 and r2 respectively. at position 2, A is

given another impulse so that velocities of A and 

B at 2 become equal and the two move together.

for any elliptical path of the satellite time period

of revolution is given Kepler's planetry law as

T2αr3 where a is semi-major axis of the ellipse

which is 
r1 + r2

2
 in this case. also angular

momentum of any satellite revolving around the

earth will remain a constant about earth's centre

as force of gravity on the satellite which keeps it

in elliptical path is given its position vector

relative to the earth centre. 

https://dl.doubtnut.com/l/_0ZFuiXIUyXgo


If r2 = 3r1 and time period of revolution for B be 

T then time taken by A in moving from position 1

to position 2 is

A. T
√3

√2

B. T
√3
2

C. 
T√2
3√3

D. 
T√2
3

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_0ZFuiXIUyXgo
https://dl.doubtnut.com/l/_3qIBMQuD3Qer


36. A mass of 6 × 1024kg is to be compressed in a

sphere in such a way that the escape velocity

from its surface is 3 × 108m /s. Find the radius of

the sphere (in mm).

Watch Video Solution

37. Two equal masses are held at a distance of

3.0cm in a line and released simulataneously.

What will be the separation between them after

2s?

Watch Video Solution

https://dl.doubtnut.com/l/_3qIBMQuD3Qer
https://dl.doubtnut.com/l/_u1YfPvcOQwvp


38. Two satellites S1 and S2 are to be set in the

orbits of 
R
4

 and 
R
6

 above the earth's surface. They

revolve around the earth in a coplanar circular

orbit in the opposite sense. What will be the ratio

of speeds of projection from the earth's surface?

View Text Solution

39. Distance between the centres of two stars is

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

their radii a and 2a respectively. A body of mass m

is �red straight from the surface of the larger star

https://dl.doubtnut.com/l/_RYXnzwTUEoU4
https://dl.doubtnut.com/l/_UrjILe8h3cPn


towards the surface of the smaller star. What

should be its minimum initial speed to reach the

surface of the smaller star? Obtain the expression

in terms of G, M and a.

Watch Video Solution

40. Two particles A and B of masses 1kg and 2kg,

respectively, are kept at a very large separation.

When they are released, they move under their

gravitational attraction. Find the speed (in

10 - 5m /s) of A when that of B is 3.6cm /hr.

Watch Video Solution

https://dl.doubtnut.com/l/_UrjILe8h3cPn
https://dl.doubtnut.com/l/_qTEKTVa7XMGs


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

orbit around the earth with a speed of equal to

half the magnitude of escape velocity from earth. 

(i). Determine the height of the satellite above the

earth's surface 

(ii). If the satellite is stopped suddenly in its orbit

and allowed to fall freely on the earth. Find the

speed with it hits and surface of earth. Given

`M="mass of earth & R "="Radius of earth"

Watch Video Solution

https://dl.doubtnut.com/l/_qTEKTVa7XMGs
https://dl.doubtnut.com/l/_sH35SHo8pWbu
https://dl.doubtnut.com/l/_r8ym7a4VQWZR


42. 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

https://dl.doubtnut.com/l/_r8ym7a4VQWZR


ILLUSTRATION

zero for m = k
M
288

.  The value of k is 

Watch Video Solution

( )

1. An arti�cial satellite is in an elliptical orbit

around the earth with aphelion of 6R and

https://dl.doubtnut.com/l/_r8ym7a4VQWZR
https://dl.doubtnut.com/l/_0MDiueA9i79S


perihelion of 2R where R is radius of the earth 

= 6400km. Calculate the eccentricity of the

elliptical orbit.

Watch Video Solution

2. The mean distance of a planet from the sun is

apprximately 1/4 times that of earth from the sun.

Find the number of years required for planet to

make one revolution about the sun.

View Text Solution

https://dl.doubtnut.com/l/_0MDiueA9i79S
https://dl.doubtnut.com/l/_lOAoUuKOQGTd


3. A speed of the palnet at the perihelion P be Vp

and the sun -planet distance SP be rP as shown in

�g. Relate rp, vp  to the corresponding

quantities at the aphelion rA, VA . Will the

planet take equal times to traverse BAC and CPB?

Watch Video Solution

{ }
{ }

4. Let us consider that our galaxy consists of

2.5 × 1011 stars each of one solar mass. How long

will this star at a distance of 50, 000 light year

from the galastic entre take to complete one

https://dl.doubtnut.com/l/_kN6uBndTqHOx
https://dl.doubtnut.com/l/_T45qWHTNf5gp


revolution? Take the diameter of the Milky way to

be 

105ly. G = 6.67 × 10 - 11Nm2Kg - 2. 1ly = 9.46 × 1015m

Watch Video Solution

( )

5. If two particles each of mass m are placed at

the two vertices of an equilateral triangle of side

a, then the resultant gravitational force on mass

m placed at the third vertex is

Watch Video Solution

https://dl.doubtnut.com/l/_T45qWHTNf5gp
https://dl.doubtnut.com/l/_b5bOvWcuOiBE


6. Four particles each of mass m are kept at the

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

gravitational potential energy of this system.

Watch Video Solution

7. For 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 eacth particle is 

View Text Solution

https://dl.doubtnut.com/l/_XBfFBjuSwhnH
https://dl.doubtnut.com/l/_8cLgFjROMAlp


8. If four di�erent masses m1, m2, m3 and m4 are

placed at the four corners of a square of side a,

the resultant gravitational force on a mass m kept

at the centre is

Watch Video Solution

9. Two particles of equal mass go around a circle

of radius R under the action of their mutual

gravitational attraction. Find the speed of each

particle.

W h Vid S l i

https://dl.doubtnut.com/l/_8cLgFjROMAlp
https://dl.doubtnut.com/l/_gEBrQ1KBDYV1
https://dl.doubtnut.com/l/_dYSoCD5Hh0mZ


Watch Video Solution

10. Mass M is split into two parts m and (M - m),

which are then separated by a certain distance.

What is the ratio of (m /M) which maximises the

gravitational force between the parts ?

Watch Video Solution

11. Imagine a light planet revolving around a very

massive star in a circular orbit of radius r with a

period of revolution T. On what power of r will the

square of time period will depend if the

https://dl.doubtnut.com/l/_dYSoCD5Hh0mZ
https://dl.doubtnut.com/l/_fT7WNUru8DJZ
https://dl.doubtnut.com/l/_KWKEOFWe5l0D


gravitational force of attraction between the

planet and the star is proportional to r - 5 / 2.

Watch Video Solution

12. Three spherical balls of masses 1 kg, 2 kg and 3

kg are placed at the corners of an equilaterial

triangle of side 1m.Find the magnitude of the

gravitational force exerted by 2 kg and 3 kg

masses on 1 kg mass.

Watch Video Solution

https://dl.doubtnut.com/l/_KWKEOFWe5l0D
https://dl.doubtnut.com/l/_pWdslKMhjumD


13. Two particles of masses 1kg and 2kg are placed

at a distance of 50cm. Find the initial acceleration

of the �rst particle due to gravitational force.

Watch Video Solution

14. An in�nite number of particles each of mass m

are placed on the positive X-axis of

1m, 2m, 4m, 8m, ... from the origin. Find the

magnitude of the resultant gravitational force on

mass m kept at the origin.

Watch Video Solution

https://dl.doubtnut.com/l/_xRKQnsNR2h2f
https://dl.doubtnut.com/l/_kv2zfsZQZZ5N


15. In a double star system, two stars of masses

m1 and m2 separated by a distance x rotate about

their centre of mass. Find the common angular

velocity and Time period of revolution.

Watch Video Solution

16. In Cavendish's experiment, let each small mass

be 20g and each large mass be 5kg. The rod

connecting the small masses is 50cm long, while

the small and the large spheres are separated by

https://dl.doubtnut.com/l/_kv2zfsZQZZ5N
https://dl.doubtnut.com/l/_MnwMcw6U5U3B
https://dl.doubtnut.com/l/_VRu9qfgB4uOM


10.0cm.  The torsion constant is 

4.8 × 10 - 8kgm2s - 2 and the resulting angular

de�ection is 0.4 ∘ . Calculate the value of universal

gravitational constant G from this data.

Watch Video Solution

17. The mean orbital radius of the Earth around

the Sun is 1.5 × 108km. Estimate the mass of the

Sun.

Watch Video Solution

https://dl.doubtnut.com/l/_VRu9qfgB4uOM
https://dl.doubtnut.com/l/_d5i1rQs5lz3c


18. A particle of mass m is situated at a distance d

from one end of a rod of mass M and length L as

shown inf ig. Find the magnitude of the

gravitational force between them. 

View Text Solution

19. The gravitationa force acting on a particle, due

to a solid sphere of uniform density and radius R

at a distance of 3R from the cenre of the sphere is

F1. A spherical hole of radius (R/2) isnow made in

https://dl.doubtnut.com/l/_LuqSemXDDFIg
https://dl.doubtnut.com/l/_lGXPneF7SvjJ


the sphere as shown in the �gure. The sphere

with hole now exerts a force F2 on the same

particle. Ratio F1 to F2 is 

View Text Solution

20. A star 2.5 times the mass of the sun is reduced

to a size of 12km and rotates with a speed of 

1.5rps.  Will an object placed on its equator

remain stuck to its surface due to gravity? (Mass

of the sun = 2 × 1030kg)

Watch Video Solution

https://dl.doubtnut.com/l/_lGXPneF7SvjJ
https://dl.doubtnut.com/l/_YqF3SdOyEMfl


21. What is the time period of rotation of the

earth around its axis so that the objects at the

equator becomes weightless? (g = 9.8m /s2, radius

of the earth = 6400km)

Watch Video Solution

22. The height at which the acceleration due to

gravity becomes 
g
9

 (where g = the acceleration

due to gravity on the surface of the earth) in

terms of R, the radius of the earth is

https://dl.doubtnut.com/l/_YqF3SdOyEMfl
https://dl.doubtnut.com/l/_mFzO5sMkMzEy
https://dl.doubtnut.com/l/_qF8rHPnJoQDf


Watch Video Solution

23. How much above the surface of the earth does

the acceleration due to gravity reduce by 36 %  of

its value on the surface of the earth.

Watch Video Solution

24. Find the percentage decrease in the weight of

the body when taken to a depth of 32km below

the surface of earth. Radius of the earth is 6400km

.

https://dl.doubtnut.com/l/_qF8rHPnJoQDf
https://dl.doubtnut.com/l/_h2MND2LWQWiK
https://dl.doubtnut.com/l/_5lyBpGGYqs9i


Watch Video Solution

25. A man can jump 1.5m on the Earth. Calculate

the approximate height he might be able to jump

on a planet whose density is one-quarter that of

the Earth and whose radius is one-third that of

the Earth.

Watch Video Solution

26. Two bodies of masses 100kg and 10, 000kg are

at a distance of 1m apart. At what distance from 

https://dl.doubtnut.com/l/_5lyBpGGYqs9i
https://dl.doubtnut.com/l/_yROt7DPtyNFj
https://dl.doubtnut.com/l/_fDKgF0TmfznM


100kg on the line joining them will the resultant

gravitational �eld intensity be zero?

Watch Video Solution

27. The gravitational �eld due to a mass

distribution is given by E = - K /x3 in x-direction.

Taking the gravitational potential to be zero at

in�nity, �nd its value at a distance x.

Watch Video Solution

https://dl.doubtnut.com/l/_fDKgF0TmfznM
https://dl.doubtnut.com/l/_HrPKwKO0EULR


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

a uniform spherical shell of equal mass and radius

a. Find the gravitational potential at a point P at a

distance 
a
2

 from the centre.

Watch Video Solution

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

→
E = - 20Nkg - 1 î + ĵ . Find the gravitational

potential at the origin (0, 0) in Jkg - 1

Watch Video Solution

( )( )

https://dl.doubtnut.com/l/_OcMzj2bIGhKn
https://dl.doubtnut.com/l/_XdU6o8dFp5cV


30. Calculate the gravitational potential at the

centre of base of a solid hemisphere of mass M,

radius R.

Watch Video Solution

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

the equation E = (5i + 12j)N /kg. If a particle of

mass 2kg is moved from the origin to the point 

(12m, 5m) in this region, the change in the

gravitational potential energy is

Watch Video Solution

https://dl.doubtnut.com/l/_GYQhGSSsr5QV
https://dl.doubtnut.com/l/_ek3WM47TJLaG


32. Find the gravitational potential energy of a

system of four particles , each of mass m placed

at the vertices of a square of side l. Also obtain

the gravitational potential at centre of the square

View Text Solution

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

a distance r. The gravitational potential at a point

https://dl.doubtnut.com/l/_ek3WM47TJLaG
https://dl.doubtnut.com/l/_pddrvp9jzKkU
https://dl.doubtnut.com/l/_TClpm4L5QVRD


on the line joining them where the gravitational

�eld is zero is:

Watch Video Solution

34. If Earth has mass nine times and radius twice

that of the planet Mars, calculate the velocity

required by a rocket to pull out of the

gravitational force of Mars. Take escape speed on

surface of Earth to be 11.2km /s

Watch Video Solution

https://dl.doubtnut.com/l/_TClpm4L5QVRD
https://dl.doubtnut.com/l/_v84RL8VzsD65


35. A rocket is �red with a speed v = 2√gR near

the earth's surface and directed upwards. 

(a) Show that it will escape from the earth. 

(b) Show that in interstellar space its speed is

v = √2gR.

Watch Video Solution

36. A planet in a distant solar systyem is 10 times

more massive than the earth and its radius is 10

times smaller. Given that the escape velocity from

https://dl.doubtnut.com/l/_pgWHqchCC8c4
https://dl.doubtnut.com/l/_tfzj9TPk2P6M


the earth is 11kms - 1, the escape velocity from the

surface of the planet would be

Watch Video Solution

37. A satellite orbits the earth at a height of

400km above the surface. How much energy must

be expanded to rocket the satellite out of the

gravitational in�uence of earth? Mass of the

satellite is 200kg,  mass of earth = 6.0 × 1024kg,

radius of earth = 6.4 × 106m, 

G = 6.67 × 10 - 11Nm2kg - 2.

Watch Video Solution

https://dl.doubtnut.com/l/_tfzj9TPk2P6M
https://dl.doubtnut.com/l/_58Jir9tN7ahR


38. A body is projected vertically upwards from

the surface of the earth with a velocity equal to

half of escape velocity of the earth. If R is radius

of the earth, maximum height attained by the

body from the surface of the earth is

Watch Video Solution

39. A particle is �red vertically upward fom earth's

surface and it goes up to a maximum height of

6400 km. �nd the initial speed of particle.

https://dl.doubtnut.com/l/_58Jir9tN7ahR
https://dl.doubtnut.com/l/_7OcG5jfTyKkK
https://dl.doubtnut.com/l/_PN6asYIGXzBi


Watch Video Solution

40. If a satellite is revolving around a planet of

mass M in an elliptical orbit of semi-major axis a.

Show that the orbital speed of the satellite when

it is at a distance r from the planet will be given

by v2 = GM
2
r
-
1
a

Watch Video Solution

[ ]

41. A rocket is �red vertically from the surface of

Mars with a speed of 2kms - 1. If 20 %  of its initial

https://dl.doubtnut.com/l/_PN6asYIGXzBi
https://dl.doubtnut.com/l/_myd4xQmsaIDV
https://dl.doubtnut.com/l/_Qr2W5wDPPVGz


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 = 6.4 × 1023kg, radius of Mars = 3395km,

Watch Video Solution

42. Two heavy sphere each of mass 100kg and

radius 0.10m are placed 1.0m apart on a

horizontal table. What is the gravitational �eld

and potential at the mid point of the line joining

the centres of the sphere? Is an object placed at

https://dl.doubtnut.com/l/_Qr2W5wDPPVGz
https://dl.doubtnut.com/l/_BkzYj7rG3mwN


that point in equilibrium? If so, is the equilbrium

stable or unstable.

Watch Video Solution

43. Two heavy spheres each of mass 100kg and

radius 0.1m are placed 1m apart on a horizontal

table. What is the gravitationl �eld and potential

at the mid point of the line joining their centres.

Watch Video Solution

https://dl.doubtnut.com/l/_BkzYj7rG3mwN
https://dl.doubtnut.com/l/_ebnOJA6E2oj0


44. The mass of a spaceship is 1000kg. It is to be

launched from the earth's surface out into free

space. The value of g and R (radius of earth) are

10
m

s2
 and 6400 km respectively. The required

energy for this work will be:

Watch Video Solution

45. What is the minimum energy required to

launch a satellite of mass m from the surface of a

planet of mass M and radius R in a circular orbit

at an altitude of 2R?

https://dl.doubtnut.com/l/_btssJa3mbTHY
https://dl.doubtnut.com/l/_QJhCK4SDFIBG


Watch Video Solution

46. Two uniform solid spheres of equal radii R, but

mass M and 4M have a centre to centre

separation 6R, as shown in �g. The two spheres

are held �xed. A projectile of mass m is projected

from he surface of the sphere of mass M directly

towards the centre of the second sphere. Obtain

an expression for the minimum speed v of the

projectile so that it reaches the surface of the

second sphere. 

View Text Solution

https://dl.doubtnut.com/l/_QJhCK4SDFIBG
https://dl.doubtnut.com/l/_QwaRexyWzGBZ


View Text Solution

47. A satellite of mass m is orbiting the earth in a

circular orbit of radius r. It starts losing energy

due to small air resistance at the rate of CJ /s.

Then the time teken for the satellite to reach the

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

Watch Video Solution

48. Two satellites of same mass are launched in

the same orbit round the earth so as to rotate

opposite to each other. They soon collide

https://dl.doubtnut.com/l/_QwaRexyWzGBZ
https://dl.doubtnut.com/l/_TRkG0A3qU3hr
https://dl.doubtnut.com/l/_PqULKyP9OoCP


inelastically and stick together as wreckage.

Obtain the total energy of the system before and

just after the collision. Describe the subsequent

motion of the wreckage.

Watch Video Solution

49. A lauching vehicle carrying an arti�cial

satellite of mass m is set for launch on the surface

of the earth of mass M and radius R. If the

satellite intended to move in a circular orbit of

radius 7R, the minimum energy required to be

spent by the launching vehicle on the satellite is

https://dl.doubtnut.com/l/_PqULKyP9OoCP
https://dl.doubtnut.com/l/_9MsfyxYJ5u2B


EVALUATE YOURSELF -1

Watch Video Solution

1. A planet of mass M is revolving round the sun in

an elliptical orbit. If its angular momentum is J

then the area swept per second by the line

joining planet to sun will be :-

A. JM

B. 
J
2M

C. 
JM
2

https://dl.doubtnut.com/l/_9MsfyxYJ5u2B
https://dl.doubtnut.com/l/_JEjHRAYxte0t


D. 
J
M

Answer: B

Watch Video Solution

2. A satellite of mass m is circulating around the

earth with constant angular velocity. If the radius

is R0 and mass of earth is M, then the angular

momentum about the centre of the earth is

A. m GMR0

B. m GmR0

√

√

https://dl.doubtnut.com/l/_JEjHRAYxte0t
https://dl.doubtnut.com/l/_zSHtYURYLykT


C. m√S GM /R0

D. M GM /R0

Answer: A

Watch Video Solution

( )

√

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

vector to a planet from the Sun sweeps out equal

areas in equal intervals of time. This law is a

consequence of the conservation of ______________.

A. linear momentum

https://dl.doubtnut.com/l/_zSHtYURYLykT
https://dl.doubtnut.com/l/_9jPc80Sn3uJ9
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B. angular momentum

C. energy

D. Newton's law of gravitation

Answer: B

Watch Video Solution

1. A planet of mass 3 × 1026 kg moves around a

star with a constant speed of 2 × 106ms - 1 in a

https://dl.doubtnut.com/l/_9jPc80Sn3uJ9
https://dl.doubtnut.com/l/_UCR8n8gfoFcw


circle of radius 1.5 × 1012 m. The gravitatiional

force acting on the planet is

A. 6.67 × 1022dyne

B. 8 × 1027 dyne

C. 8 × 1026N

D. 6.67 × 1020N

Answer: B

Watch Video Solution

2. Gravitational force

https://dl.doubtnut.com/l/_UCR8n8gfoFcw
https://dl.doubtnut.com/l/_NeBN3IXynHnT


A. May be attractive or repulsive

B. Always attractive �eld force

C. May be contact force

D. Depends on nature of medium

Answer: B

Watch Video Solution

3. 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

https://dl.doubtnut.com/l/_NeBN3IXynHnT
https://dl.doubtnut.com/l/_72bJkIkloI6b


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. 4.5R

C. 7.5 R

D. 1.5 R

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_72bJkIkloI6b


4. The force on a 1 kg mass on earth of radius R is

10 N. Then the force on a satellite revolving

around the earth in the mean orbit 3R//2 will be

(mass of satelite is 100 kg),

A. 4.44 × 102N

B. 6.66 × 102N

C. 500N

D. 3.33 × 102N

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_1pynnBSNBaP2


5. A rocket is �red from the earth to the moon.

The distance between the earth and the moon is r

and the mass of the earth is 81 times the mass of

the moon. The gravitational force on the rocket

will be zero when its distance from the moon is

A. 
r
5

B. 
r
10

C. 
r
15

D. 
r
20

Answer: B

https://dl.doubtnut.com/l/_1pynnBSNBaP2
https://dl.doubtnut.com/l/_2pViNdN3gPSL
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Watch Video Solution

1. As we go from the equator to the poles, the

value of g

A. Remains the same

B. Decreases

C. Increases

D. Decreases upto a latitude of 45 ∘

https://dl.doubtnut.com/l/_2pViNdN3gPSL
https://dl.doubtnut.com/l/_kixuZ09Zdm4b


Answer: C

Watch Video Solution

2. If earth were to rotate faster than its present

speed, the weight of an object

A. Increase at the equator but remain

uncharged at the poles

B. Decrease at the equator but remain

unchanged at the poles

https://dl.doubtnut.com/l/_kixuZ09Zdm4b
https://dl.doubtnut.com/l/_VkFBsasApyYx


C. Remain unchanged at the equator but

decrease at the poles

D. Remain unchanged at the equator but

increase at the poles.

Answer: B

Watch Video Solution

3. If the earth suddenly shrinks (without changing

mass) to half of its present radius, the

acceleration due to gravity will be

https://dl.doubtnut.com/l/_VkFBsasApyYx
https://dl.doubtnut.com/l/_IsOxcAG9Fh1X


A. g /2

B. 4g

C. g /4

D. 2g

Answer: B

Watch Video Solution

4. At what height from the ground will the value

of ‘ g ’ be the same as that in 10 km deep mine

below the surface of earth

https://dl.doubtnut.com/l/_IsOxcAG9Fh1X
https://dl.doubtnut.com/l/_MNNSWz3oK4Pe


A. 20 km

B. 10 km

C. 15 km

D. 5 km

Answer: D

Watch Video Solution

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

acceleration due to gravity on the earth's surface,

the mean density of the earth is

https://dl.doubtnut.com/l/_MNNSWz3oK4Pe
https://dl.doubtnut.com/l/_6cXFUlhlpAwj


A. 
4πG
3gR

B. 
3πR
4gG

C. 
3g

4πRG

D. 
πRg
12G

Answer: C

Watch Video Solution

6. If g denotes the value of acceleration due to

gravity at a point distance r from the centre of

earth of radius R. If r < R, then

https://dl.doubtnut.com/l/_6cXFUlhlpAwj
https://dl.doubtnut.com/l/_cd3xkwKfH5k2


A. g ∝ r2

B. g ∝ r

C. g ∝ 1/r2

D. g ∝ 1/r

Answer: B

Watch Video Solution

7. If the change in the value of g at a height h

above the surface of earth is the same as at a

https://dl.doubtnut.com/l/_cd3xkwKfH5k2
https://dl.doubtnut.com/l/_YiRJVvrOXhaX


depth d below it (both h and d are much smaller

than the radius of the earth), then

A. d = h

B. d = 2h

C. d = h /2

D. d = h2

Answer: B

Watch Video Solution

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


8. A body is weighed with a spring balance in a

train at rest, shown a weight W. When the train

begins to move with a velocity υ around the

equator from west to east and if the angular

velocity of the train is ω then the weight shown

by spring balance is

A. W

B. W 1 +
2Vω
g

C. W 1 -
2Vω
g

D. W 1 + V2 /R

( )
( )
( )

https://dl.doubtnut.com/l/_wM0DlIb3mrVp


Answer: C

Watch Video Solution

9. A body hanging frm a spring stretches it by 1

cm at the earth's surface. How much will the same

body stretch the spring at aplace 1600 km above

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

A. 16/50 cm

B. 16/25 cm

C. 25/16 cm

https://dl.doubtnut.com/l/_wM0DlIb3mrVp
https://dl.doubtnut.com/l/_GuQxVnQZ9DGI


D. 50/16

Answer: B

Watch Video Solution

10. The value of ‘ g ’ at a particular point is

9.8m /s2 . Suppose the earth suddenly shrinks

uniformly to half its present size without losing

any mass. The value of ‘ g ’ at the same point

(assuming that the distance of the point from the

centre of earth does not shrink) will now be

https://dl.doubtnut.com/l/_GuQxVnQZ9DGI
https://dl.doubtnut.com/l/_0Dei7Y3LMNo1
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A. 4.9ms - 2

B. 3.1ms - 2

C. 9.8ms - 2

D. 19.6ms - 2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_0Dei7Y3LMNo1


1. Three particles each of mass m are palced at the

corners of an equilateral triangle of side b. The

gravitational potential energy of the system of

particle is

A. 
3GM

a2

B. 
3GM2

a

C. -
3GM2

a2

D. 
3GM2

a

Answer: B

Watch Video Solution

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


2. In preivous questions the work done if the side

of the triangle is changed from a to 2a , is :

A. 
3GM
2a

B. 
3GM2

2a

C. 
3GM2

(4a)2

D. 
4GM
2a

Watch Video Solution

https://dl.doubtnut.com/l/_IUywVGkcTsLF
https://dl.doubtnut.com/l/_yagjm2ipnueY


3. The gravitational �eld due to a mass

distribution is E = K /x3 in the x - direction. ( K is a

constant). Taking the gravitational potential to be

zero at in�nity, its value at a distance x is

A. K /x

B. K /2x

C. K /x2

D. K /2x2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_CPni541lmwse


4. The change in the gravitational potential

energy when a body of a mass m is raised to a

height nR above the surface of the earth is (here 

R is the radius of the earth)

A. mgR
n

n - 1

B. nmgR

C. mgR
n2

n2 + 1

D. mgR
n

n + 1

Answer: D

( )

( )
( )

https://dl.doubtnut.com/l/_CPni541lmwse
https://dl.doubtnut.com/l/_L2ikTKMGbhd6


Watch Video Solution

5. If g is the acceleration due to gravity on the

earth's surface, the gain in the potential energy of

an object of mass m raised from the surface of

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

earth, is

A. 
1
2
mgR

B. 2mgR

C. mgR

D. 
1
4
mgR

https://dl.doubtnut.com/l/_L2ikTKMGbhd6
https://dl.doubtnut.com/l/_cBqPvIOhxhcX


Answer: D

Watch Video Solution

6. A body of mass m is placed on the earth surface

is taken to a height of h = 3R, then, change in

gravitational potential energy is

A. 
1
4
mgR

B. 
2
3
mgR

C. 
3
4
mgR

D. 
1
2
mgR

https://dl.doubtnut.com/l/_cBqPvIOhxhcX
https://dl.doubtnut.com/l/_5pCRFqDGs0bs


Answer: A

Watch Video Solution

7. Two masses 800kgand 600kg are at a distance 

25cm apart. Compute the magnitude of the

intensity of the gravitational �eld at a point

disatnce 20cm from the 800kg mass and 15cm frm

the 600kg mass  

G = 6.66 × 10 - 11Nm2kg - 2.

A. 2cm

B. 4cm

https://dl.doubtnut.com/l/_5pCRFqDGs0bs
https://dl.doubtnut.com/l/_dPC401tk4hym


C. 6cm

D. 8cm

Answer: C

Watch Video Solution

8. The gravitatiional potential at a place varies

inverely proportional to x2 (i.e. V = k /x2), the

gravitational �eld at that place is

A. -k /x

B. k /x

https://dl.doubtnut.com/l/_dPC401tk4hym
https://dl.doubtnut.com/l/_Xk2wgseDlvq9
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C. -2k /x3

D. 2k /x3

Answer: C

Watch Video Solution

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

kinetic energy is proportional to

A. 
1
T

https://dl.doubtnut.com/l/_Xk2wgseDlvq9
https://dl.doubtnut.com/l/_FHQ7ZB9rvHjq


B. 
1

T2

C. 
1

T3

D. T - 2 / 3

Answer: D

Watch Video Solution

2. The mass of a planet is six times that of the

earth. The radius of the planet is twice that of the

earth. It's the escape velocity from the earth is v,

then the escape velocity from the planet is:

https://dl.doubtnut.com/l/_FHQ7ZB9rvHjq
https://dl.doubtnut.com/l/_jPE9ZgY0oZip


A. √3v

B. √2v

C. v

D. √5v

Answer: A

Watch Video Solution

3. The kinetic energy of a satelliete in its orbit

around the earht is E. What shoud be the kinetic

https://dl.doubtnut.com/l/_jPE9ZgY0oZip
https://dl.doubtnut.com/l/_hZt5xMZugVGT


energy of the satellite so as to enable it to escape

crom the gravitational pull of the Earth?

A. 4E

B. 2E

C. sqrt(2)E

D. E

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_hZt5xMZugVGT


4. A satellite of mass m is revolving at a height R

above theh sruface of Earth. Here R is the radius

of the Earth. The gravitational potential energy of

this satellite

A. -mgR

B. -
mgR
2

C. -
mgR
3

D. -
mgR
7

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_2hADOYcOWAva


5. A person brings a mass of 1 kg from in�nity to a

point . Initally the mass was at rest but it moves

at a speed of 2 ms - 1 as it reaches A. The work

done by the person on the mass is -3J. The

potential at A is

A. -3J /kg

B. -2J /kg

C. -5J /kg

D. None of these

Answer: C

https://dl.doubtnut.com/l/_2hADOYcOWAva
https://dl.doubtnut.com/l/_Pn24G2wYaLO2


Watch Video Solution

6. A satellite of mass 50 kg moves from a point

where the gravitational potential due to the Earth

is -20MNkg - 1 to another point where the

gravitational potential is -60MJkg - 1.During the

change of position, it has moved

A. Close to the Earth and lost 2000 MJ of

potential energy

B. Closer to the Earth and lost 20 MJ of

potential energy

https://dl.doubtnut.com/l/_Pn24G2wYaLO2
https://dl.doubtnut.com/l/_SiBCRc6feO1k


C. Farther from the Earth and gained 2000 MJ

of potential energy

D. Farther from the Earth and gained 40 MJ of

potential energy

Answer: A

Watch Video Solution

7. The gravitational force between two objects is

proportional to 1/R (and not as 1/R2) where R is

separation between them, then a particle in

https://dl.doubtnut.com/l/_SiBCRc6feO1k
https://dl.doubtnut.com/l/_k0gJe4JzCjQ4


circular orbit under such a force would have its

orbital speed v proportional to

A. (1 /R)2

B. (1 /R)

C. R

D. R0

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_k0gJe4JzCjQ4


8. A satellite of mass m moves around the Earth in

a circular orbit with speed v. The potential energy

of the satellite is

A. 
1
2
mv2

B. -
1
2
mv2

C. 
3
4
mv2

D. 
5
4
mv2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_OrWXhDx88hz6
https://dl.doubtnut.com/l/_FXZ7NrurmVQs


9. ve and vp denotes the escape velocity from the

earth and another planet having twice the radius

and the same mean density as the earth. Then

A. ve = vp

B. ve = vp /2

C. ve = 2vp

D. ve = vp /4

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_FXZ7NrurmVQs


10. The ratio of the radius of the earth to that of

the motion is 10. the ratio of the acceleration due

to gravity on the earth to that on the moon is 6.

The ratio of the escape velocity from the earth's

surface to that from the moon is

A. 10

B. 6

C. nearly 8

D. 1.66

Answer: C

W t h Vid S l ti

https://dl.doubtnut.com/l/_nB6DPxy5B3KZ


EXERCISE -I (C.W.)

Watch Video Solution

1. If ′A′  is areal velocity of a planet of mass M, its

angular momentum is

A. M/A

B. 2MA

C. A2M

D. AM2

Answer: B

https://dl.doubtnut.com/l/_nB6DPxy5B3KZ
https://dl.doubtnut.com/l/_fNNvQeueBXdp


Watch Video Solution

2. A planet revolves round the sun in an elliptical

orbit of semi minor and semi major axes x and y

respectively. Then the time period of revolution is

proportional to

A. (x + y)
3
2

B. (y - x)
3
2

C. x
3
2

D. y
3
2

https://dl.doubtnut.com/l/_fNNvQeueBXdp
https://dl.doubtnut.com/l/_y203SYCtjSoH


Answer: D

Watch Video Solution

3. Let ′A′  be the area swept by the line joining the

earth and the sun during Feb 2012. The area

swept by the same line during the �rst week of

that month is

A. A/4

B. 7A/29

C. A

https://dl.doubtnut.com/l/_y203SYCtjSoH
https://dl.doubtnut.com/l/_ZVrd5559WRKc


D. 7A/30

Answer: B

Watch Video Solution

4. A satellite moving in a circular path of radius r

around earth has a time period T. If its radius

slightly increases by 4 % , then percentage

change in its time period is

A. 0.01

B. 0.06

https://dl.doubtnut.com/l/_ZVrd5559WRKc
https://dl.doubtnut.com/l/_L18FeMfmQ5JH


C. 0.03

D. 0.09

Answer: B

Watch Video Solution

5. The time of revolution of planet A round the

sun is 8 times that of another planet B. The

distance of planet A from the sun is how many B

from the sun

A. 2

https://dl.doubtnut.com/l/_L18FeMfmQ5JH
https://dl.doubtnut.com/l/_csVoNCNsYDcJ


B. 3

C. 4

D. 5

Answer: C

Watch Video Solution

6. The distance of Neptune and Saturn from the

Sun are respectively 1013 and 1012 meters and

their periodic times are respectively Tn and Ts. If

their orbits are circular, then the value of Tn /Ts is

https://dl.doubtnut.com/l/_csVoNCNsYDcJ
https://dl.doubtnut.com/l/_gxYYglsaaOYp


A. 100

B. 10√10

C. 
1

10√10

D. 10

Answer: B

Watch Video Solution

7. The period of moon's rotation around the earth

is approx. 29 days. IF moon's mass were 2 fold its

present value and all other things remain

https://dl.doubtnut.com/l/_gxYYglsaaOYp
https://dl.doubtnut.com/l/_CPqZbp5ajKhT


unchanged, the period of Moon's rotation would

be nearly

A. 29√2

B. 29/√2

C. 29√3

D. 29

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_CPqZbp5ajKhT


8. If the mass of earth were 2 times the present

mass, the mass of the moon were half the present

mass and the moon were revolving round the

earth at the same present distance, the time

period of revolution of the moon would be (in

day)

A. 56

B. 28

C. 14√2

D. 7

Answer: C

https://dl.doubtnut.com/l/_3baheNm24jB8


Watch Video Solution

9. Two sphere of masses m and M are situated in

air and the gravitational force between them is F.

The space around the masses in now �lled with a

liquid of speci�c gravity 3. The gravitational force

will now be

A. 
F
9

B. 3F

C. F

D. 
F
3

https://dl.doubtnut.com/l/_3baheNm24jB8
https://dl.doubtnut.com/l/_MzlXT8WsIkae


Answer: C

Watch Video Solution

10. The gravitational force between two bodies is

6.67 × 10 - 7N when the distance between their

centres is 10m. If the mass of �rst body is 800kg,

then the mass of second body is

A. 1000 kg

B. 1250 kg

C. 1500 kg

https://dl.doubtnut.com/l/_MzlXT8WsIkae
https://dl.doubtnut.com/l/_85bIQ7bhAmKi


D. 2000 kg

Answer: B

Watch Video Solution

11. Two identical spheres each of radius R are

placed with their centres at a distance nR, where 

n is integer greater than 2. The gravitational force

between them will be proportional to

A. 1/R4

B. 1/R2

https://dl.doubtnut.com/l/_85bIQ7bhAmKi
https://dl.doubtnut.com/l/_CafUEkPvlMk2


C. R2

D. R4

Answer: D

Watch Video Solution

12. A satellite is orbiting around the earth. If both

gravitational force and centripetal force on the

satellite is F, then, net force acting on the

satellite to revolve around the earth is

A. F/2

https://dl.doubtnut.com/l/_CafUEkPvlMk2
https://dl.doubtnut.com/l/_HM1Oo8UsHrwa


B. F

C. 2F

D. Zero

Answer: B

Watch Video Solution

13. Mass M = 1 unit is divided into two parts X

and (1 - X). For a given separation the value of X

for which the gravitational force between them

becomes maximum is

https://dl.doubtnut.com/l/_HM1Oo8UsHrwa
https://dl.doubtnut.com/l/_G6jzx5kcriNl


A. 43832

B. 43895

C. 1

D. 2

Answer: A

Watch Video Solution

14. If g on the surface of the earth is 9.8m /s2, its

value at a height of 6400 km is (Radius of the

earth =6400 km)

https://dl.doubtnut.com/l/_G6jzx5kcriNl
https://dl.doubtnut.com/l/_ZaEqk6Sy6jIG


A. 4.9ms2

B. 9.8ms2

C. 2.45ms - 2

D. 19.6ms - 2

Answer: C

Watch Video Solution

15. If g on the surface of the earth is 9.8ms - 2, its

value of a depth of 3200 km, 

(Radius of the earth =6400 km) is

https://dl.doubtnut.com/l/_ZaEqk6Sy6jIG
https://dl.doubtnut.com/l/_tJIdFUcE0jM9


A. 9.8ms2

B. zero

C. 4.9ms - 2

D. 2.45ms - 2

Answer: C

Watch Video Solution

16. If mass of the planet is 10 %  less than that of

the earth and radius of the planet is 20 %  greater

https://dl.doubtnut.com/l/_tJIdFUcE0jM9
https://dl.doubtnut.com/l/_303Nw7nzKMr0


than that of the earth then the weight of 40kg

person on that planet is

A. 10 kg wt

B. 25 kg wt

C. 40 kg wt

D. 60 kg wt

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_303Nw7nzKMr0


17. The angular velocity of the earth with which it

has to rotate so that the acceleration due to

gravity on 60 ∘  latitude becomes zero is

A. 2.5 × 10 - 3rads - 1

B. 1.5 × 10 - 3rads - 1

C. 4.5 × 10 - 3rads - 1

D. 0.5 × 10 - 3rads - 1

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_xUTGmI5xNpLT
https://dl.doubtnut.com/l/_dQ79JiQISmS1


18. Assume that the acceleration due to gravity on

the surface of the moon is 0.2 times the

acceleration due to gravity on the surface of the

earth. If Re is the maximum range of a projectile

on the earth's surface, what is the maximum

range on the surface of the moon for the same

velocity of projection

A. 0.2Re

B. 2Re

C. 0.5Re

D. 5Re

https://dl.doubtnut.com/l/_dQ79JiQISmS1


Answer: D

Watch Video Solution

19. The value of acceleration due to gravity at the

surface of earth

A. 
x
y
- 1 R

B. 
y
x
- 1 R

C. 
y
x
R

D. 
x
y
R

(√ )
(√ )
√
√

https://dl.doubtnut.com/l/_dQ79JiQISmS1
https://dl.doubtnut.com/l/_Uv6wKfH8L3wy


Answer: A

Watch Video Solution

20. The point at which the gravitational force

acting on any mass is zero due to the earth and

the moon system is (The mass of the earth is

approximately 81 times the mass of the moon and

the distance between the earth and the moon is

3, 85, 000km).

A. 36000 km from the moon

B. 35800 km from the moon

https://dl.doubtnut.com/l/_Uv6wKfH8L3wy
https://dl.doubtnut.com/l/_pdUK5OXkcdiq


C. 34500 km from the moon

D. 30,000 km from the moon

Answer: B

Watch Video Solution

21. Masses 2kg and 8kg are 18cm apart. The point

where the gravitational �eld due to them is zero,

is

A. 6 cm from 8kg mass

B. 6 cm from 2 kg mass

https://dl.doubtnut.com/l/_pdUK5OXkcdiq
https://dl.doubtnut.com/l/_dBl2Yh0u6w0O


C. 1.8cm from 8 kg mass

D. 9 cm from each mass

Answer: B

Watch Video Solution

22. Particles of masses m1 and m2 are at a �xed

distance apart. If the gravitational �eld strength

at m1 and m2 are 
→
I 1 and 

→
I 2 respectively. Then

A. m1
→
I 1 + m2

→
I 2 = 0

B. m1
→
I 2 + m2

→
I 1 = 0

https://dl.doubtnut.com/l/_dBl2Yh0u6w0O
https://dl.doubtnut.com/l/_qlPogoNTA94u


C. m1
→
I 1 - m2

→
I 2 = 0

D. m1
→
I 2 - m2

→
I 1 = 0

Answer: A

Watch Video Solution

23. The PE of three objects of masses 1kg, 2kg and

3kg placed at the three vertices of an equilateral

triangle of side 20cm is

A. 25 G

B. 35G

https://dl.doubtnut.com/l/_qlPogoNTA94u
https://dl.doubtnut.com/l/_Szs8LmO2i5EN


C. 45G

D. 55G

Answer: D

Watch Video Solution

24. A small body is initially at a distance r from

the centre of earth. r is greater than the radius of

the earth. If it takes W joule of work to move the

body from this position to another position at a

distance 2r measured from the centre of earth,

how many joule would be required to move it

https://dl.doubtnut.com/l/_Szs8LmO2i5EN
https://dl.doubtnut.com/l/_mJFmmNbhhp2z


from this position to a new position at a distance

of 3r from the centre of the earth.

A. W/5

B. W/3

C. W/2

D. W/6

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_mJFmmNbhhp2z


25. A body of mass 'm' is raised from the surface

fo the earth to a height 'nR'(R-radius of the

earth). Magnitude of the change in the

gravitational potential energy of the body is (g-

acceleration due to gravity on the surface of the

earth)

A. 
n

n + 1
mgR

B. 
n - 1
n

mgR

C. 
mgR
n

D. 
mgR
(n - 1)

( )
( )

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


Answer: A

Watch Video Solution

26. A person brings a mass 2kg from A to B. The

increase in kinetic energy of mass is 4J and work

done by the person on the mass is -10J. The

potential di�erence between B and A is ......J /kg

A. 4

B. 7

C. -3

https://dl.doubtnut.com/l/_yZZZktkuqJhI
https://dl.doubtnut.com/l/_GcQM7YVjWA1r


D. -7

Answer: D

Watch Video Solution

27. The work done liftting a particle of mass 'm'

from the centre of the earth to the surface of the

earth is

A. -mgR

B. 
1
2
mgR

C. zero

https://dl.doubtnut.com/l/_GcQM7YVjWA1r
https://dl.doubtnut.com/l/_ygL9pt74jM9T


D. mgR

Answer: B

Watch Video Solution

28. The �gure shows two shells of masses m1 and 

m2. The shells are concentric. At which point, a

particle of mass m shall experience zero force? 

A. A

B. B

https://dl.doubtnut.com/l/_ygL9pt74jM9T
https://dl.doubtnut.com/l/_DryQy0XwHqBR


C. C

D. D

Answer: D

View Text Solution

29. Energy required to move a body of mass m

from an orbit of radius 2R to 3R is

A. 
Gmm
12R

B. 
GMm

3R2

C. 
GMm
8R

https://dl.doubtnut.com/l/_DryQy0XwHqBR
https://dl.doubtnut.com/l/_PqDDiS1YW2x8


D. 
GMm
6R

Answer: A

Watch Video Solution

30. the ratio of escape velocities of two planets if

g value on the two planets are 9.9m /s2 and 

3.3m /s2 and there are 6400km and 3200km

respectively is

A. 2.36: 1

B. 1.36: 1

https://dl.doubtnut.com/l/_PqDDiS1YW2x8
https://dl.doubtnut.com/l/_45rFyDST3RLo


C. 3.36: 1

D. 4.36: 1

Answer: A

Watch Video Solution

31. The escape velocity from the surface of the

earth of radius R and density ρ

A. 2R
2πρG
3

B. 2
2πρG
3

√
√

https://dl.doubtnut.com/l/_45rFyDST3RLo
https://dl.doubtnut.com/l/_HIB2Lxd4RUFU


C. 2π
R
g

D. 
2πGρ

R2

Answer: A

Watch Video Solution

√
√

32. A body is projected vertically up from surface

of the earth with a velocity half of escape velocity.

The ratio of its maximum height of ascent and

radius of earth is

A. 1: 1

https://dl.doubtnut.com/l/_HIB2Lxd4RUFU
https://dl.doubtnut.com/l/_A6sRMlyrtxea


B. 1: 2

C. 1: 3

D. 1: 4

Answer: C

Watch Video Solution

33. A spaceship is launched in to a circular orbit of

radius R close to surface of earth. The additional

velocity to be imparted to the spaceship in the

orbit to overcome the earth's gravitational pull is

(g=acceleration due to gravity)

https://dl.doubtnut.com/l/_A6sRMlyrtxea
https://dl.doubtnut.com/l/_RglMHHCobotk


A. 1.414 Rg

B. 1.414√Rg

C. 0.414Rg

D. 0.414√gR

Answer: D

Watch Video Solution

34. The escape velocity from the earth is 11km /s.

The escape velocity from a planet having twice

https://dl.doubtnut.com/l/_RglMHHCobotk
https://dl.doubtnut.com/l/_HUV30yxHfpmy


the radius and same density as that of the earth

is (in km /s)

A. 22

B. 15.5

C. 11

D. 5.5

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_HUV30yxHfpmy


35. An object of mass m is at rest on earth's

surface. Escape speed of this object is Ve. Same

object is orbiting the earth with h = R, then

escape speed is V1e . Then

A. V13 =
Ve
4

B. Ve = 2V1e

C. Ve = √2V1e

D. V1e = √2Ve

Answer: C

Watch Video Solution

)

https://dl.doubtnut.com/l/_2za559ZMsQSQ


36. A satellite revolves in a circular orbit with

speed, V =
1

√3
Ve. If satellite is suddenly stopped

and allowed to fall freely onto the earth, the

speed with which it hits the earth's surface is

A. √gR

B. 
gR
3

C. √2gR

D. 
2
3gR

Answer: D

√

√

https://dl.doubtnut.com/l/_2za559ZMsQSQ
https://dl.doubtnut.com/l/_Sah1pj7HYl7t


Watch Video Solution

37. A space station is set up in space at a distance

equal to the earth's radius from the surface of the

earth. Suppose a satellite can be launched from

the space station. Let v1 and v2 be the escape

velocities of the satellite on the earth's surface

and space station, respectively. Then

A. v2 = v1

B. v2 < v1

C. v2 > v1

https://dl.doubtnut.com/l/_Sah1pj7HYl7t
https://dl.doubtnut.com/l/_WUDMXbHFzCub


D. 1,2, and 3 are valid depending on the mass

of satellite.

Watch Video Solution

38. The orbital speed for an earth satellite near

the surface of the earth is 7km / sec. If the radius

of the orbit is 4 times the radius of the earth, the

orbital speed would be

A. 3.5 km/sec

B. 7 km/sec

https://dl.doubtnut.com/l/_WUDMXbHFzCub
https://dl.doubtnut.com/l/_7ZlH6QF0XBCd


C. 7√2 km/sec

D. 14 km/sec

Answer: A

Watch Video Solution

39. Two satellite are revolving round the earth at

di�erent heights. The ratio of their orbital speeds

is 2: 1. If one of them is at a height of the other

satellite is (in km)

A. 19600

https://dl.doubtnut.com/l/_7ZlH6QF0XBCd
https://dl.doubtnut.com/l/_CNpZzChgTwQb


B. 24600

C. 29600

D. 14600

Answer: A

Watch Video Solution

40. A satellite of mass m revolves around the

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

is the acceleration due to gravity on the surface

of the earth, the orbital speed of the satellite is

https://dl.doubtnut.com/l/_CNpZzChgTwQb
https://dl.doubtnut.com/l/_JYFJZU1jYmOH


A. gx

B. 
gR2

R + x

1 / 2

C. 
gR2

R + x

D. 
gR
R - x

Answer: B

Watch Video Solution

( )

41. Two satellites M and N go around the earth in

circular orbits at heights of RM and RN

respectively from the surrface of the earth.

https://dl.doubtnut.com/l/_JYFJZU1jYmOH
https://dl.doubtnut.com/l/_vfqJolrhuoDx


Assuming the earth to be a uniform sphere of

radius RE, the ratio of velocities of the satellites 

VM
VN

 is

A. 
RM
RN

2

B. 
RN + RE
RM + RE

C. 
RN + RE
RM + RE

D. 
RN
RM

Answer: B

Watch Video Solution

( )
√

√

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


42. A satellite of mass m revolves revolves round

the earth of mass M in a circular orbit of radius r

with an angular velocity ω. If the angular velocity

is ω /8 then the radius of the orbit will be

A. 4r

B. 2r

C. 8r

D. r

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_vfqJolrhuoDx
https://dl.doubtnut.com/l/_QtvFAj8mzv5a


43. The moon revolves round the earth 13 times in

one year. If the ratio of sun-earth distance to

earth-moon distance is 392, then the ratio of

masses of sun and earth will be

A. 365

B. 356x10 - 12

C. 3.56 × 105

D. 1

Answer: C

https://dl.doubtnut.com/l/_QtvFAj8mzv5a
https://dl.doubtnut.com/l/_i77QeFhDyGLG


Watch Video Solution

44. A satellite is launched into a circular orbit of

radius R around the earth. A second satellite is

launched into an orbit of radius (1.01) R. The

period of the second satellite is larger than the

�rst one by approximately

A. 0.005

B. 0.015

C. 0.01

D. 0.03

https://dl.doubtnut.com/l/_i77QeFhDyGLG
https://dl.doubtnut.com/l/_VPTvGqMB5HMM


Answer: B

Watch Video Solution

45. An astronaut orbiting in a spaceship round

the earth has a centripetal acceleration of

2.45m /s2. The height of spaceship from earth's

surface is (R=radius of earth)

A. 3R

B. 2R

C. r will increase and v will decrease

https://dl.doubtnut.com/l/_VPTvGqMB5HMM
https://dl.doubtnut.com/l/_SKjftRSe14fv


D. R/2

Answer: C

Watch Video Solution

46. A satellite moves around the earth in a

circular orbit with speed v. If m is the mass of the

satellite, its total energy is

A. 
1
2
mv2

B. mv2

C. 
1
2
mv2

https://dl.doubtnut.com/l/_SKjftRSe14fv
https://dl.doubtnut.com/l/_KiTxFhPHweMO


D. 
3
2
mv2

Answer: C

Watch Video Solution

47. The K. E.  of a satellite in an orbit close to the

surface of the earth is E. Its max K. E.  so as to

escape from the gravitational �eld of the earth is

A. 2E

B. 4E

C. 2√2E

https://dl.doubtnut.com/l/_KiTxFhPHweMO
https://dl.doubtnut.com/l/_jk1Ttct7pzEP


D. √2E

Answer: A

Watch Video Solution

48. Two satellite of masses 400kg, 500kg are

revolving around earth in di�erent circular orbits

of radii r1, r2 such that their kinetic energies are

equal. The ratio of r1 to r2 is

A. 4: 5

B. 16: 25

https://dl.doubtnut.com/l/_jk1Ttct7pzEP
https://dl.doubtnut.com/l/_Wrm1VmktK6Yh


C. 5: 4

D. 25: 16

Answer: A

Watch Video Solution

49. The kinetic energy needed to project a body of

mass m from the earth surface (radius R) to

in�nity is

A. 
mgR
2

B. 2mgR

https://dl.doubtnut.com/l/_Wrm1VmktK6Yh
https://dl.doubtnut.com/l/_NjaxOzsFdYlg


C. mgR

D. 
mgR
4

Answer: C

Watch Video Solution

50. Orbital speed of geo-stationary satellite is

A. 8km/sec from west to east

B. 11.2km/sec from east to west

C. 3.1 km/sec from west to east

https://dl.doubtnut.com/l/_NjaxOzsFdYlg
https://dl.doubtnut.com/l/_9owVzEvtjyG6


EXERCISE -I (H.W.)

D. zero

Answer: C

Watch Video Solution

1. In planetary motion the areal velocity of

possition vector of a planet depends of angular

velocity (ω) and the distance of the planet from

sun (r). If so the correct relation for areal velocity

is

https://dl.doubtnut.com/l/_9owVzEvtjyG6
https://dl.doubtnut.com/l/_cGUOZ4a4bzXd


A. 
dA
dt

∝ ωr

B. 
dA
dt

∝ ω2r

C. 
dA
dt

∝ ωr2

D. 
dA
dt

∝ √ωr

Answer: C

Watch Video Solution

2. If a and b are the nearest and farthest distances

of a planet from the sun and the planet is

revolving in an elliptical orbit, then square of the

https://dl.doubtnut.com/l/_cGUOZ4a4bzXd
https://dl.doubtnut.com/l/_ZnfYM67UMBY5


time period of revolution of that planets is

directly proportional to

A. a3

B. b3

C. (a + b)3

D. (a - b)3

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ZnfYM67UMBY5


3. A planet is revolving round the sun in an

elliptical orbit, If v is the velocity of the planet

when its position vector from the sun is r, then

areal velocity of the planet is

A. 
1
2

→r × →v

B. →r × →v

C. →v × →r

D. 
1
2

→v × →r

Answer: A

Watch Video Solution

( )

( )

https://dl.doubtnut.com/l/_k83FuGaam0sJ


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

radius R is T, the period of another satellite in a

circular orbit of radius 4R is

A. 2T

B. 2√2T

C. 4T

D. 8T

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_k83FuGaam0sJ
https://dl.doubtnut.com/l/_e78XxqR366Xj


5. The period of revolution of an earth's satellite

close to the surface of the earth is 60 minute. The

period of another the earth's satellite in an orbit

at a distance of three times earth's radius from its

surface will be (in minutes)

A. 90

B. 90 × √8

C. 270

D. 480

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_a2NA97XQ8rUw


Watch Video Solution

6. If a planet of mass m is revolving around the

sun in a circular orbit of radius r with time period,

T then mass of the sun is

A. 4π2r3 /GT

B. 4π2r3 /GT2

C. 4π2r /GT

D. 4π2r3 /G2T2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_a2NA97XQ8rUw
https://dl.doubtnut.com/l/_jYb7PcFuZauF


7. The period of revolution of a planet around the

sun in a circular orbit is same as that of period of

similar planet revolving around a star of twice the

raduis of �rst orbit and if M is the mass of the

sun then the mass of star is

A. 2M

B. 4M

C. 8M

D. 16M

https://dl.doubtnut.com/l/_jYb7PcFuZauF
https://dl.doubtnut.com/l/_4dyA9no1YY7b


Answer: C

Watch Video Solution

8. A planet moves around the sun in an elliptical

orbit. When earth is closest from the sun, it is at a

distance r having a speed v. When it is at a

distance 4r from the sun its speed will be:

A. 4v

B. 
v
4

C. 2v

https://dl.doubtnut.com/l/_4dyA9no1YY7b
https://dl.doubtnut.com/l/_iqWfXTTZR7d7


D. 
v
2

Answer: B

Watch Video Solution

9. A planet of mass m is the elliptical orbit about

the sun m < < Msun  with an orbital period T. If 

A be the area of orbit, then its angular

momentum would be:

A. 
2mA
T

B. mAT

( )

https://dl.doubtnut.com/l/_iqWfXTTZR7d7
https://dl.doubtnut.com/l/_Dk8sfRUfiK7b


C. 
mA
2T

D. 2mAT

Answer: A

Watch Video Solution

10. The gravitational force between two particles

of masses m1 and m2 separeted by the same

distance in di�erent medium, then the

gravitational force between them will be

A. graater than F

https://dl.doubtnut.com/l/_Dk8sfRUfiK7b
https://dl.doubtnut.com/l/_16149JP6JP2I


B. less than F

C. F

D. Zero

Answer: C

Watch Video Solution

11. The mass of a ball is four times the mass of

another ball. When these balls are separated by a

distance of 10cm, the gravitational force between

them is 6.67 × 10 - 7N. The masses of the two balls

are in kg.

https://dl.doubtnut.com/l/_16149JP6JP2I
https://dl.doubtnut.com/l/_3pGwBVaVRlPf


A. 10,20

B. 5,20

C. 20,30

D. 20,40

Answer: B

Watch Video Solution

12. Gravitational force between two point masses

m and M separated by a distance r is F. Now if a

https://dl.doubtnut.com/l/_3pGwBVaVRlPf
https://dl.doubtnut.com/l/_QOfJ0bFvuBlZ


point mass 3m is placed very next to m, the total

force on M will be

A. F

B. 2F

C. 3F

D. 4F

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_QOfJ0bFvuBlZ


13. Three uniform spheres each of mass m and

diameter D are kept in such a way that each

touches the other two, then magnitudes of the

gravitational force on any one sphere due to the

other two is

A. 
3Gm2

D2

B. 
2√3m2

D2

C. 
√3Gm2

4D2

D. 
√3Gm2

D2

Answer: D

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


Watch Video Solution

14. A 3kg mass and 4kg mass are placed on X and

Y axes at a distance of 1 meter from the origin

and a 1kg mass is placed at the origin. Then the

resultant gravitational force on 1kg mass is

A. 7G

B. G

C. 5G

D. 3G

https://dl.doubtnut.com/l/_sWRWtUmvbrWZ
https://dl.doubtnut.com/l/_O1IBwxjMvSuL


Answer: C

Watch Video Solution

15. The height at which the value of g is half that

on the surface of the earth of radius R is

A. R

B. 2R

C. 0.414R

D. 0.75R

Answer: C

https://dl.doubtnut.com/l/_O1IBwxjMvSuL
https://dl.doubtnut.com/l/_vKz8LiOyFGuJ


Watch Video Solution

16. The depth at which the value of g becomes

25 %  of that at the surface of the earth is (in KM)

A. 4800

B. 2400

C. 3600

D. 1200

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_vKz8LiOyFGuJ
https://dl.doubtnut.com/l/_iIpeXTAsbDvR


17. If the radius of the earth decreases by 10 % ,

the mass remaining unchanged, what will happen

to the acceleration due to gravity?

A. decreases by 19%

B. increases by 19%

C. decreases by more than 19%

D. increases by more than 19%

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_iIpeXTAsbDvR
https://dl.doubtnut.com/l/_Zah3QrHx4yMI


18. The acceleration due to gravity at the poles is

10ms - 2 and equitorial radius is 6400km for the

earth. Then the angular velocity of rotaiton of the

earth about its axis so that the weight of a body

at the equator reduces to 75 %  is

A. 
1

1600
rads - 1

B. 
1
800

rads - 1

C. 
1
400

rads - 1

D. 
1
200

rads - 1

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_e4sQwTg2wGqz


Watch Video Solution

19. The maximum horizontal range of projectile on

the earth is R. Then for the same velocity of

projection, its maximum range on another planet

is 
5R
4

. Then, ratio of acceleration due to gravity

on that planet and on the earth is

A. 5: 4

B. 4: 5

C. 25: 16

D. 16: 25

https://dl.doubtnut.com/l/_e4sQwTg2wGqz
https://dl.doubtnut.com/l/_6wMcsUSDFG8m


Answer: B

Watch Video Solution

20. A particle hanging from a massless spring

stretches it by 2cm at the earth's surface. How

much will the same particle stretch the spring at

a height Of 2624Km from the surface of the

earth? (Radius of the earth = 6400km)

A. 1cm

B. 2cm

C. 3cm

https://dl.doubtnut.com/l/_6wMcsUSDFG8m
https://dl.doubtnut.com/l/_4GnS8y3LxQpv


D. 4cm

Answer: A

Watch Video Solution

21. The value of acceleration due to gravity 'g' on

the surface of a planet with radius double that of

the earth and same mean density as that of the

earth is (ge =acceleration due to gravity on the

surface of the earth )

A. gp = 2ge

https://dl.doubtnut.com/l/_4GnS8y3LxQpv
https://dl.doubtnut.com/l/_aZaWlqfWPRLC


B. gp = ge /2

C. gp = ge /4

D. gp = 4ge

Answer: A

Watch Video Solution

22. If g is acceleration due to gravity on the

surface of the earth, having radius R, the height

at which the acceleration due to gravity reduces

to g /2 is

https://dl.doubtnut.com/l/_aZaWlqfWPRLC
https://dl.doubtnut.com/l/_4rXo99a3pUml


A. R /2

B. √2R

C. 
R

√2

D. √2 - 1 R

Answer: D

Watch Video Solution

( )

23. There are two bodies of masses 100kg and 

1000kg separated by a distance 1m. The intensity

https://dl.doubtnut.com/l/_4rXo99a3pUml
https://dl.doubtnut.com/l/_BeDd9VJ8wnqb


of gravitational �eld at the mid point of the line

joining them will be

A. 2.4 × 10 - 6N /kg

B. 2.4 × 10 - 7N /kg

C. 2.4 × 10 - 8N /kg

D. 2.4 × 10 - 9N /kg

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_BeDd9VJ8wnqb


24. Masses 4kg and 36kg are 16cm apart. The point

where the gravitational �eld due to them is zero

is

A. 6 cm from 4 kg mass

B. 4 cm from 4 kg mass

C. 1.8 cm from 36 kg mass

D. 9 cm from each mass

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_vAsRa2eQVIsG
https://dl.doubtnut.com/l/_fk4mzF8OdrdP


25. Two particle of masses 4kg and 8kg are kept at 

x = - 2m and x = 4m respectivley. Then, the

gravitational �eld intensity at the origin is

A. G

B. 2G%

C. G /2

D. G /4

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_fk4mzF8OdrdP


26. Three particles each of mass m are kept at the

vertices of an euilateral triangle of side L. The

gravitational �eld at the centre due to these

particle is

A. zero

B. 
3GM

L2

C. 
9GM

L2

D. 
2GM

E2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_SN6WGfM9SDlW


27. Three particles each of mass m are palced at

the corners of an equilateral triangle of side b.

The gravitational potential energy of the system

of particle is

A. 
-3Gm2

2b

B. 
-Gm2

2b

C. 
-3Gm2

b

D. 
-Gm2

b

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_SN6WGfM9SDlW
https://dl.doubtnut.com/l/_v53APOFrrB7E


28. If W is the weight of a satellite on the surface

of the earth, then the energy required to lauch

that satellite from the surface of earth into a

circular orbit of radius 3R is (here R is the radius

of the earth)

A. 5WR/6

B. 6WR/5

C. 2WR/3

D. 3WR/2

https://dl.doubtnut.com/l/_v53APOFrrB7E
https://dl.doubtnut.com/l/_r8RPld0gVvx3


Answer: A

Watch Video Solution

29. A body of mass m is lifted from the surface of

earth of height equal to R /3 where R is the radius

of earth, potential energy of the body increases

by

A. mgR/3

B. mgR/4

C. 2mgR/3

https://dl.doubtnut.com/l/_r8RPld0gVvx3
https://dl.doubtnut.com/l/_eR0Ww8TpTCg1


D. mgR/9

Answer: B

Watch Video Solution

30. An object of mass 2 Kg is moved from in�nity

to a poitn P. Initially that object was st rest but on

reching P its speed is 2m/s. The workdone in

moving that object is -4J. Then potential at P is

…………….. J/kg

A. 8

https://dl.doubtnut.com/l/_eR0Ww8TpTCg1
https://dl.doubtnut.com/l/_AY0p2mFEqb2V


B. -8

C. 4

D. -4

Answer: B

Watch Video Solution

31. If mass of the earth is M, radius is R, and

gravitational constant is G, then workdone to

take 1kg mass from earth surface to in�nity will

be

https://dl.doubtnut.com/l/_AY0p2mFEqb2V
https://dl.doubtnut.com/l/_FhOw7F0YoawP


A. 
GM
2R

B. 
√GM
R

C. 
2GM
R

D. 
GM
2R

Answer: B

Watch Video Solution

√

√

32. A body of mass m is placed on the earth

surface is taken to a height of h = 3R, then,

change in gravitational potential energy is

https://dl.doubtnut.com/l/_FhOw7F0YoawP
https://dl.doubtnut.com/l/_kjo92FGcO8Zt


A. 
mgR
4

B. 
2mgR
3

C. 
3mgR
4

D. 
mgR
6

Answer: C

Watch Video Solution

33. A body is released from a height 5R where R is

the radius of the earth. Then that body reaches

the ground with a velocity equal to

https://dl.doubtnut.com/l/_kjo92FGcO8Zt
https://dl.doubtnut.com/l/_osNxjibjmjiz


A. 
5gR
3

B. 
3gR
5

C. √5gR

D. √3gR

Answer: A

Watch Video Solution

√
√

34. The di�erence in PE of an object of mass 10kg

when it is taken from a height of 6400Km to 

https://dl.doubtnut.com/l/_osNxjibjmjiz
https://dl.doubtnut.com/l/_K0zqcBdbsCUW


12800Km from the surface of the earth is 

ME = 6 × 1024kg

A. 1.045 × 108J

B. 1.565 × 108J

C. 2.65 × 108J

D. 4.5 × 108J

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_K0zqcBdbsCUW


35. If the gravitational potential energy of a body

at a distance r from the centre of the earth is U,

then it's weight at that point is

A. U

B. 
U2

r

C. U2r

D. 
U
r

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_H3nSFR68El2R
https://dl.doubtnut.com/l/_FaVTX654filJ


36. The escape velocity of an object on a planet

whose radius is 4 times that of the earth and g

value 9 tims that on the earth, in Kms - 1, is

A. 33.6

B. 67.2

C. 16.8

D. 25.2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_FaVTX654filJ


37. The escape velocity of a sphere of mass m is

given by

A. 
2GMm
Re

B. 
2GM

R2e

C. 
2GMm

R2e

D. 
2GM
Re

Answer: D

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_ArzWgMIgF9ie


38. A body is projected up with a velocity equal to

3/4th of the escape velocity from the surface of

the earth. The height it reaches is (Radius of the

earth is R)

A. 10 R/9

B. 9R/7

C. 9R/8

D. 10R/3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_g9T4WJrhgPvh


39. A spacecraft is launched in a circular orbit very

close to earth. What additional velocity should be

given to the spacecraft so that it might escape

the earth's gravitational pull.

A. 20.2Kms - 1

B. 3.25Kms - 1

C. 8Kms - 1

D. 11.2Kms - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_g9T4WJrhgPvh
https://dl.doubtnut.com/l/_7nkSdl0xOPeL


40. If the escape velocity on the earth is

11.2km - s - 1, its value for a planet having double

the radius and 8 times the mass of earth is

A. 11.2

B. 22.4

C. 5.6

D. 8

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_7nkSdl0xOPeL
https://dl.doubtnut.com/l/_u2NUBz1zOk9G


41. The escape velocity of a body from earth's

surface is ve. The escape velocity of the same body

from a height equal to 7R from earth's surface

will be

A. 
Ve

√2

B. 
Ve
2

C. 
Ve

2√2

D. 
Ve
4

Answer: C

https://dl.doubtnut.com/l/_u2NUBz1zOk9G
https://dl.doubtnut.com/l/_a3we5Bdz4tuO


Watch Video Solution

42. The escape velocity of a body from the surface

of the earth is V1 and from an altitude equal to

twice the radius of the earth, is, V2. Then

A. V1 = V2

B. V1 = 7V2

C. V1 = √3V2

D. V1 = √2V2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_a3we5Bdz4tuO
https://dl.doubtnut.com/l/_9swUdKhZUa8Z


43. The ratio of the orbital speeds of two

satellites of the earth if the satellite are at

heights 6400km and 19200km(Raduis of the earth=

6400km)

A. √2: 1

B. √3: 1

C. 2: 1

D. 3: 1

Answer: A

https://dl.doubtnut.com/l/_9swUdKhZUa8Z
https://dl.doubtnut.com/l/_00EtIvAmiGYy


Watch Video Solution

44. An arti�cial satellite is revolving in a circular

orbit at height of 1200km above the surface of the

earth. If the radius of the earth is 6400km and

mass is 6 × 1024kg, the orbital velocity is

A. 7.26kms - 1

B. 4.26kms - 1

C. 9.26kms - 1

D. 2.26kms - 1

Answer: A

https://dl.doubtnut.com/l/_00EtIvAmiGYy
https://dl.doubtnut.com/l/_z8bU3voOuU9N


Watch Video Solution

45. The mean radius of the orbit of a satellite is 4

times as great as that of the parking orbit of the

earth. Then its period of revolution around the

earth is

A. 4 days

B. 8 days

C. 16 days

D. 96 days

https://dl.doubtnut.com/l/_z8bU3voOuU9N
https://dl.doubtnut.com/l/_MgqsIBTBBfZy


Answer: B

Watch Video Solution

46. If the mass of earth were 4 times the present

mass, the mass of the moon were half the present

mass and the moon were revolving around the

earth at twice the present distance, the time

period of revolution of the moon would be

(Indays)

A. 56√2

B. 28√2

https://dl.doubtnut.com/l/_MgqsIBTBBfZy
https://dl.doubtnut.com/l/_5gtrUfZ4V0v3


C. 14√2

D. 7√2

Answer: B

Watch Video Solution

47. A satellite of mass m revolves around the

earth of mass M in a circular orbit of radius r,

with an angular velocity ω. If raduis of the orbit

becomes 9r, then angular velocity of this orbit

becomes

https://dl.doubtnut.com/l/_5gtrUfZ4V0v3
https://dl.doubtnut.com/l/_8CaKybPZnJ5L


A. 9ω

B. 
ω
9

C. 27ω

D. 
ω
27

Answer: D

Watch Video Solution

48. A satellite of mass m is revolving in a circular

orbit of radius r. The relation between the angular

https://dl.doubtnut.com/l/_8CaKybPZnJ5L
https://dl.doubtnut.com/l/_X48f6LDKwvaX


momentum J of satellite and mass m of earth will

be -

A. √GMm2r

B. 2m√GMr

C. 2M√Gmr

D. 
Gm
r

Answer: A

Watch Video Solution

√

https://dl.doubtnut.com/l/_X48f6LDKwvaX


49. Two satellite of masses 40kg, 50kg are

revolving around earth in di�erent circular orbits

of radii r1, r2 such that their kinetic energies are

equal. The ratio of r1, r2 is

A. √5:√4

B. 16: 25

C. √45:√4

D. 25: 16

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_mdP7zK7wgg27


50. Angular momentum of a satellite revolving

round the earth in a circular orbit at a height R

above the surface is L. Here R is radius of the

earth. The magnitude of angular momentum of

another satellite of the same mass revolving very

close to the surface of the earth is

A. L /2

B. L /√2

C. √2L

D. 2L

https://dl.doubtnut.com/l/_mdP7zK7wgg27
https://dl.doubtnut.com/l/_6IheOdmzxtbs


Answer: B

Watch Video Solution

51. The K. E.  of a satellite is 104J. It's P. E. is

A. -104Je

B. 2 × 104J

C. -2 × 104J

D. -4 × 104J

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_6IheOdmzxtbs
https://dl.doubtnut.com/l/_Xk5sT5dsupWy


Watch Video Solution

52. The energy required to move a body of massm

from an orbit of radius 3R to 4R is

A. 
GMm
2R

B. 
Gm
6R

C. 
GMm
12R

D. 
GMm
24R

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_Xk5sT5dsupWy
https://dl.doubtnut.com/l/_CoFJblCdzkrP


53. K. E.  of an orbiting satellite is K. The

minimum additional K. E.  required so that it

goes to in�nity is

A. K

B. 2K

C. 3K

D. K/2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Eynd7FQ1boeN
https://dl.doubtnut.com/l/_2MajSLHcOiRx


54. Imagine a geo-stationary satellite of the earth

which is used as an inter-continental telecast

station. At what height will it have to be

established?

A. 103m

B. 6.4 × 103m

C. 35.94 × 106m

D. In�nity

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_2MajSLHcOiRx


55. The height of a geo-stationary satellite above

the centre of the earth is ( in KM)

A. 6400

B. 12800

C. 36000

D. 42000

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_2lLjbYDwXDHV


56. How much faster than it's normal rate should

the earth rotate about it's axis so that the weight

of the body at the equator becomes zero

R = 6.4 × 106m, g = 9.8m /s2  (in times)

A. nearly 17

B. nearly 12

C. nearly 10

D. nearly 14

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_3ktZq4395Fpq


EXERCISE -II (C.W.)

1. If the earth shrinks such that its density

becomes 8 times to the present values, then new

duration of the day in hours will be

A. 24

B. 12

C. 6

D. 3

Answer: C

https://dl.doubtnut.com/l/_3ktZq4395Fpq
https://dl.doubtnut.com/l/_5zfhWDH4uPFh


Watch Video Solution

2. A planet moves around the sun. at a given point

P, it is closest from the sun at a distance d1, and

has a speed V1. At another point Q, when it is

farthest from the sun at a distance d2, its speed

will be

A. 
d21V1
d2

B. 
d2V1
d1

C. 
d1V1
d2

https://dl.doubtnut.com/l/_5zfhWDH4uPFh
https://dl.doubtnut.com/l/_NXzTOaj7eBiX


D. 
d22V1

d21

Answer: C

Watch Video Solution

3. If a graph is plotted between T2 and r3 for a

planet then, its slope will be 

A. 
4π2

GM

B. 
GM

4π2

C. 4πGM

https://dl.doubtnut.com/l/_NXzTOaj7eBiX
https://dl.doubtnut.com/l/_NlhKsxlrqsyo


D. Zero

Answer: A

View Text Solution

4. Two di�erent atrti�cial satellites orbiting with

same time period around the earth having

angular momenta in 2: 1. The ratio of masses of

the satellite will be:

A. 2: 1

B. 1: 2

https://dl.doubtnut.com/l/_NlhKsxlrqsyo
https://dl.doubtnut.com/l/_FFxphaCMsbv9


C. 1: 1

D. 1: 3

Answer: A

Watch Video Solution

5. The ratio of the earth's orbital angular

momentum (about the Sun) to its mass is

4.4 × 1015m2s - 1. The area enclosed by the earth's

orbit is approximately-___________m^(2).

A. 1 × 1022m2

https://dl.doubtnut.com/l/_FFxphaCMsbv9
https://dl.doubtnut.com/l/_QuYALUDsphpL


B. 3 × 1022m2

C. 5 × 1022m2

D. 7 × 1022m2

Answer: D

Watch Video Solution

6. Gravitational force between two point masses

m and M separated by a distance r is F. Now if a

point mass 3m is placed very next to m, the total

force on M will be

https://dl.doubtnut.com/l/_QuYALUDsphpL
https://dl.doubtnut.com/l/_V5t3Jf8OxaTo


A. F

B. 2F

C. 3F

D. 4F

Answer: D

Watch Video Solution

7. If there particles, each of mass M, are placed at

the three corners of an equilateral triangle of

side, a the force exerted by this system on

https://dl.doubtnut.com/l/_V5t3Jf8OxaTo
https://dl.doubtnut.com/l/_cVNNyJQHMahQ


another particle of mass M placed (i) at the

midpoint of side and (ii) at the centre of the

triangle are, respectively.

A. 0,
4GM2

3a2

B. 
4GM2

3a2
, 0

C. 
3Gm2

a2
,
GM2

a2

D. 0, 0

Answer: B

Watch Video Solution

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


8. Two masses 'M' and '4M' are at a distance 'r'

apart on the line joining them. 'P' is point where

the resultant gravitational force is zero (such a

point is called as null point). The distance of 'P'

from the mass '4M' is

A. 
r
5

B. 
r
3

C. 
2r
3

D. 
4r
5

Answer: B

W t h Vid S l ti

https://dl.doubtnut.com/l/_A5inBeL5HFIW


Watch Video Solution

9. If the mass of one particle is increased by 50 %

and the mass of another particle llis decreased by

50 % , the force between them

A. decreases by 25%

B. decreases by 75%

C. increases by 25%

D. does not change

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_A5inBeL5HFIW
https://dl.doubtnut.com/l/_o6IlpF5gh9qG


10. If the distance between the sun and the earth

is increased by three times, then the gravitational

force between two will

A. remain constant

B. decrease by 63%

C. increase by 63%

D. decrease by 89%

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_o6IlpF5gh9qG
https://dl.doubtnut.com/l/_pFJkSWCcAbUN


11. Two lead balls of masses m and 5m having radii

R and 2R are separated by 12R. If they attract

each other by gravitational force, the distance

covered by small sphere before they touch each

other is

A. 10 R/9

B. 7.5 R

C. 9 R

D. 2.5 R

Answer: B

https://dl.doubtnut.com/l/_pFJkSWCcAbUN
https://dl.doubtnut.com/l/_da61x1QIxmyn


Watch Video Solution

12. Three identical particles each of mass "m" are

arranged at the corners of an equiliteral triangle

of side "L". If they are to be in equilibrium, the

speed with which they must revolve under the

in�uence of one another's gravity in a circular

orbit circumscribing the triangle is

A. 
3Gm
L

B. 
Gm
L

C. 
Gm
3L

√
√
√

https://dl.doubtnut.com/l/_da61x1QIxmyn
https://dl.doubtnut.com/l/_kE51UICCZXIC


D. 
3Gm

L2

Answer: B

Watch Video Solution

√

13. Two particles each of mass 'm' are placed at A

and C are such AB = BC = L. The gravitational

force on the third particle placed at D at a

distance L on the perpendicular bisector of the

line AC is

A. 
Gm2

L2
 along BD

https://dl.doubtnut.com/l/_kE51UICCZXIC
https://dl.doubtnut.com/l/_AjIKKKtbOeda


B. 
Gm2

√2L2
 alogn DB

C. 
Gm2

L2
 along AC

D. 
Gm2

L2
 along BD

Answer: B

Watch Video Solution

14. The height at which the value of acceleration

due to gravity becomes 50 %  of that at the

surface of the earth. (radius of the earth =6400km)

is

https://dl.doubtnut.com/l/_AjIKKKtbOeda
https://dl.doubtnut.com/l/_ypUZnbwqAkQz


A. 2650

B. 2430

C. 2250

D. 2350

Answer: A

Watch Video Solution

15. The radius and density of two arti�cial

satellites are R1, R2 an,d ,ρ1, ρ2 respectively. The

https://dl.doubtnut.com/l/_ypUZnbwqAkQz
https://dl.doubtnut.com/l/_YLolJ4RdJpvP


ratio of acceleration due to gravitation them will

be

A. 
R2ρ2
R1ρ1

B. 
R1ρ2
R2ρ1

C. 
R1ρ1
R2ρ2

D. 
R2ρ1
R1ρ2

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_YLolJ4RdJpvP


16. A man weighs 'W' on the surface of the earth

and his weight at a height 'R' from surface of the

earth is (R is Radius of the earth )

A. 
W
4

B. 
∘

2

C. W

D. 4W

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_EChI7z9Jxf7r
https://dl.doubtnut.com/l/_CdgCkTek8YwF


17. The acceleration due to gravity at the latitude

45 ∘  on the earth becomes zero if the angular

velocity of rotation of the earth is

A. 
2
gR

B. √2gR

C. 
2g
R

D. 
5R
2

Answer: C

Watch Video Solution

√

√
√

https://dl.doubtnut.com/l/_CdgCkTek8YwF
https://dl.doubtnut.com/l/_sJhXvV7GY68g


18. Acceleration due to gravity on moon is 1/6 of

the acceleration due to gravity on earth. If the

ratio of densities of earth ρe  and moon ρm  is 

ρe
ρm

=
5
3

 then radius of moon Rm  in terms of 

Re will be

A. 
5
18

Re

B. 
1
6
Re

C. 
3
18

Re

D. 
1

2√3
Re

Answer: A

( ) ( )

( ) ( )

https://dl.doubtnut.com/l/_sJhXvV7GY68g


Watch Video Solution

19. The mass of a planet is half that of the earth

and the radius of the planet is one fourth that of

the earth. If we plan to send an arti�cial satellite

from the planet, the escape velocity will be

Ve = 11kms - 1

A. 11kms - 1

B. 5.5kms - 1

C. 15.55kms - 1

D. 7.78kms - 1

( )

https://dl.doubtnut.com/l/_sJhXvV7GY68g
https://dl.doubtnut.com/l/_veYiIss42SyS


Answer: C

Watch Video Solution

20. If a rocket is �red with a velocity, V = 2√gR

near the earth's surface and goes upwards, its

speed in the inter-stellar space is

A. 4√gR

B. √2gR

C. √gR

D. √4gR

https://dl.doubtnut.com/l/_veYiIss42SyS
https://dl.doubtnut.com/l/_BpaHH8jPenkc


Answer: B

Watch Video Solution

21. A projectile is �red vertically upwards from the

surface of the earth with a velocity Kve, where ve

is the escape velocity and K < 1.If R is the radius

of the earth, the maximum height to which it will

rise measured from the centre of the earth will be

(neglect air resistance)

A. 
1 - K2

R

B. 
R

1 - K2

https://dl.doubtnut.com/l/_BpaHH8jPenkc
https://dl.doubtnut.com/l/_3IEZSkeAJyca


C. R 1 - K2

D. 
R

1 + K2

Answer: B

Watch Video Solution

( )

22. If the radius of the earth shrinks by 0.2 %

without any change in its mass, the escape

velocity from the surface of the earth

A. increases by 0.2%

B. decreases by 0.2%

https://dl.doubtnut.com/l/_3IEZSkeAJyca
https://dl.doubtnut.com/l/_C4U88e4lu1fM


C. increases by 0.1%

D. increases by 0.4%

Answer: C

Watch Video Solution

23. If d is the distance between the centre of the

earth of mass M1 and the moon of mass M2, then

the velocity with which a body should be

projected from the mid point of the line joining

the earth and the moon, so that it just escape is

https://dl.doubtnut.com/l/_C4U88e4lu1fM
https://dl.doubtnut.com/l/_kNzG43uIqElM


A. 
G M1 + M2

d

B. 
G M1 + M2

2d

C. 
2G M1 + M2

d

D. 
4G M1 + M2

d

Answer: D

Watch Video Solution

√ ( )

√ ( )

√ ( )

√ ( )

https://dl.doubtnut.com/l/_kNzG43uIqElM


24. The escape velocity of a planet having mass 6

times and radius 2 times as those of the earth is

A. √3ve

B. 3ve

C. √2ve

D. 2ve

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_3zAZm2W4gR5E


25. If ve is the escape velocity of a body from a

planet of mass 'M' and radius 'R`. Then the velocity

of the satellite revolving at height 'h' from the

surface of the planet will be

A. ve
R

R + h

B. ve
2R

R + h

C. ve
R + h
R

D. ve
R

2(R + h)

Answer: D

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_b2lKcjnCzFMn


26. A particle falls towards the earth from ini�nity.

The velocity with which it reaches the earth is

surface is

A. v = 2gR

B. v = √2gR

C. v = √gR

D. v = R /g

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_b2lKcjnCzFMn
https://dl.doubtnut.com/l/_XmGAgWmw9z0d


27. Two satellites P, Q are revolving around the

earth in di�erent circular orbits. The velocity of P

is twice the velocity of Q. The height of P from the

earth's surface is 1600km . The radius of orbit of Q

is (R = 6400km)

A. 1600 km

B. 20000 km

C. 32000 km

D. 40000 km

Answer: C

https://dl.doubtnut.com/l/_XmGAgWmw9z0d
https://dl.doubtnut.com/l/_VaAtyOhHGduu


Watch Video Solution

28. A planet is revolving around the sun. its

distance from the sun at apogee is rA and that at

perigee is rp. The masses of planet and sun are 'm'

and M respectively, VA is the velocity of planet at

apogee and VP is at perigee respectively and T is

the time period of revolution of planet around

the sun, then identify the wrong answer.

A. I2 =
π2

2Gm
rA + rP

3

B. T2 =
π2

2GM
rA + rP

3

( )

( )

https://dl.doubtnut.com/l/_VaAtyOhHGduu
https://dl.doubtnut.com/l/_chHsXQyFudg7


C. vArA = vPrP

D. vA < vP, rA > rP

Answer: A

Watch Video Solution

29. Suppose the gravitational force varies

inversely as the nth power of distance. Then the

time period of a planet in circular orbit of radius

'R' around the sun will be proportional to

A. R
n+1
2( )

https://dl.doubtnut.com/l/_chHsXQyFudg7
https://dl.doubtnut.com/l/_Bn1zqX9jzOsp


B. R
n - 2
2

C. Rn

D. R
n - 1
2

Answer: A

Watch Video Solution

( )

( )

30. An arti�cial satellite is revolving around the

earth in a circular orbit. Its velocity is one-third of

the escape velocity. Its height from the earth's

surface is (in km)

https://dl.doubtnut.com/l/_Bn1zqX9jzOsp
https://dl.doubtnut.com/l/_0OLS8DTrnvvq


A. 22400

B. 12800

C. 3200

D. 1600

Answer: A

Watch Video Solution

31. The work done to increases the radius of orbit

of a satellite of mass 'm' revolving around a planet

https://dl.doubtnut.com/l/_0OLS8DTrnvvq
https://dl.doubtnut.com/l/_2QYizSAfolkW


of mass M from orbit of radius R into another

orbit of radius 3R is

A. 
2GMm
3R

B. 
GMm
3R

C. 
GMm
6R

D. 
GMm
24R

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_2QYizSAfolkW


32. A stone is dropped from a height equal to nR,

where R is the radius of the earth, from the

surface of the earth. The velocity of the stone on

reaching the surface of the earth is

A. 
2g(n + 1)R

n

B. 
2gR
n + 1

C. 
2gnR
n + 1

D. √2gnR

Answer: C

Watch Video Solution

√
√
√

https://dl.doubtnut.com/l/_yTVNWw00rlcZ


33. Three particles of equal mass 'm' are situated

at the vertices of an equilateral triangle of side L.

The work done in increasing the side of the

triangle to 2L is

A. 
2G2m
2L

B. 
Gm2

2L

C. 
3Gm2

2L

D. 
3Gm2

L

Answer: C

https://dl.doubtnut.com/l/_yTVNWw00rlcZ
https://dl.doubtnut.com/l/_UhSzKXzYbPXR


Watch Video Solution

34. A small body is at a distance r from the centre

of the mercury, where r is greater than the radius

of the mercury. The energy required to shift the

body from r to 2r measured from the centre is E.

The energy required to shift it form 2r to 3r will

be

A. E

B. 
E
2

C. 
E
3

D. 
E
4

https://dl.doubtnut.com/l/_UhSzKXzYbPXR
https://dl.doubtnut.com/l/_9Gbt0otnmmgE


Answer: C

Watch Video Solution

35. Escape velocity of a body 1kg mass on a planet

is 100ms - 1. Gravitational potential energy of the

body at that planet is

A. -5000J

B. -1000J

C. -2400J

D. 5000J

https://dl.doubtnut.com/l/_9Gbt0otnmmgE
https://dl.doubtnut.com/l/_9My0o3elXyij


Answer: A

Watch Video Solution

36. By what percent the energy of the satellite has

to be increased to shift it from an orbit of radius

r to 
3r
2

.

A. 66.7 %

B. 33.3 %

C. 15 %

D. 20.3 %

https://dl.doubtnut.com/l/_9My0o3elXyij
https://dl.doubtnut.com/l/_u3pZtLpupEPP


Answer: B

Watch Video Solution

37. At what height from the surface of the earth,

the total energy of satellite is equal to its

potential energy at a height 2R from the surface

of the earth (R=radius of earth)

A. 2R

B. R/2

C. R/4

https://dl.doubtnut.com/l/_u3pZtLpupEPP
https://dl.doubtnut.com/l/_mhp6rMVq3xZe


D. 4R

Answer: B

Watch Video Solution

38. A geostationary satellite is orbiting the earth

at a height of 6R above the surface of the earth,

where R is the radius of the earth. The time

period of another satellite at a height of 2.5 R

from the surface of the earth is …… hours.

A. 12√2hr

https://dl.doubtnut.com/l/_mhp6rMVq3xZe
https://dl.doubtnut.com/l/_wRzkJXE2fn0V


EXERCISE -II (H.W.)

B. 12hr

C. 6√2hr

D. 6hr

Answer: C

Watch Video Solution

1. Two satellites S1 and S2 are revolving round a

planet in coplanar and concentric circular orbit of

https://dl.doubtnut.com/l/_wRzkJXE2fn0V
https://dl.doubtnut.com/l/_x03kOtsz1DaM


radii R1 and R2 in te same direction respectively.

Their respective periods of revolution are 1 hr and

8 hr. the radius of the orbit of satellite S1 is equal

to 104km. Find the relative speed in kmph when

they are closest.

A. 
π
2
× 104

B. π × 104

C. 2π × 104

D. 4π × 104

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_x03kOtsz1DaM


2. Two metal spheres each of radius r are kept in

contact with each other. If d is the density of the

material of the sphere,then the gravitational

force between those spheres is proportional to

A. d2r6

B. d2r4

C. 
d2

r4

D. 
r2

d2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_x03kOtsz1DaM
https://dl.doubtnut.com/l/_3IMKQNHrygnX


Watch Video Solution

3. Two leads spheres of same radii are in contact

with eacth other. The gravitational force of

attraction between them is F. If two leads spheres

of double the previous radii are in contanct with

eacth other, the gravitational force of attraction

between them now will be

A. 2F

B. 32F

C. 8F

D. 16F

https://dl.doubtnut.com/l/_3IMKQNHrygnX
https://dl.doubtnut.com/l/_jokE9iBq05u9


Answer: D

Watch Video Solution

4. The gravitational force between two bodies is

decreased by 36 %  when the distance between

them is increased by 3m. The initial distance

between them is

A. 6m

B. 9m

C. 12m

https://dl.doubtnut.com/l/_jokE9iBq05u9
https://dl.doubtnut.com/l/_ewdW5ZYs513j


D. 15m

Answer: C

Watch Video Solution

5. Two particle of masses m and 2m are at a

distance 3r apart at the ends of a straight line AB.

C is the centre of mass of the system. The

magnitude of the gravitational force on a unit

mass placed at C due to the masses is

A. zero

https://dl.doubtnut.com/l/_ewdW5ZYs513j
https://dl.doubtnut.com/l/_4evfeJ0QnrNH


B. 
7Gm

4r2

C. 
9Gm

4r2

D. 
3Gm

2r2

Answer: B

Watch Video Solution

6. If the distance between two bodies is increased

by 25 % , then the %  change in the gravitational

force is

A. decreases by 36%

https://dl.doubtnut.com/l/_4evfeJ0QnrNH
https://dl.doubtnut.com/l/_8gHOcC85FkYG


B. increases by 36

C. increases by 64

D. decreases by 64

Answer: A

Watch Video Solution

7. Three point masses each of mass m rotate in a

circle of radius r with constant angular velocity ω

due to their mutual gravitational attraction. If at

any instant, the masses are on the vertices of an

https://dl.doubtnut.com/l/_8gHOcC85FkYG
https://dl.doubtnut.com/l/_BIqLGJG8b7xR


equilateral triangle of side a, then the value of ω

is

A. 
Gm

a3

B. 
3Gm

a3

C. 
Gm

3a3

D. zero

Answer: B

Watch Video Solution

√
√
√

https://dl.doubtnut.com/l/_BIqLGJG8b7xR


8. The angular momentum (L) of the earth

revolving round the sun uis proportional to rn,

where r is the orbital radius of the earth. The

value of n is (assume the orbit to be circular)

A. 
1
2

B. 1

C. -
1
2

D. 2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_eW97uVufrEuK


9. Four particles having masses, m, 2m, 3m, and

4m are placed at the four corners of a square of

edge a. Find the gravitational force acting on a

particle of mass m placed at the centre.

A. 4√2
Gm2

a2

B. 
3√2Gm2

a2

C. 
2√2Gm2

a2

D. 
√2Gm2

a2

Answer: A

https://dl.doubtnut.com/l/_eW97uVufrEuK
https://dl.doubtnut.com/l/_CJVdm4QB39bw


Watch Video Solution

10. If the radius of the earth is made three times,

keeping the mass constant, then the weight of a

body on the earth's surface will be as compared

to its previous value is

A. one third

B. one ninth

C. three times

D. nine times

Answer: B

https://dl.doubtnut.com/l/_CJVdm4QB39bw
https://dl.doubtnut.com/l/_cfLHnPkbnEal


Watch Video Solution

11. The di�erence in the value of g at poles and at

a sphere of latitude, 45 ∘  is

A. Rω2

B. 
Rω2

2

C. 
Rω2

4

D. 
Rω2

3

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_cfLHnPkbnEal
https://dl.doubtnut.com/l/_B9dYwNu9L3aD


12. The angular velocity of the earth's rotation

about its axis is ω. An object weighed by a spring

balance gives the same reading at the equator as

at height h above the poles. The value of h will be

A. 
ω2R2

g

B. 
ω2R2

2g

C. 
2ω2R2

g

D. 
2ω2R2

3g

Answer: B

h id l i

https://dl.doubtnut.com/l/_B9dYwNu9L3aD
https://dl.doubtnut.com/l/_0BzVRVRtgWUb


Watch Video Solution

13. The radius and acceleration due to gravity of

the moon are 
1
4

 and 
1
5

 that of the earth, the ratio

of the mass of the earth to mass of the moon is

A. 1: 80

B. 80: 1

C. 1: 20

D. 20: 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_0BzVRVRtgWUb
https://dl.doubtnut.com/l/_uplRowXcXtMX


14. The di�erence in the value of g at poles and at

a latitude is 
3
4
Rω2. The latitude angle is

A. 60 ∘

B. 30 ∘

C. 45 ∘

D. 95 ∘

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_uplRowXcXtMX
https://dl.doubtnut.com/l/_riKj5KqFQcEL


15. A particle hanging from a spring stratches it

by 1cm at earth's surface. Radius of the earth is 

6400km. At a place 800km above the earth's

surface, the same particle will stretch the spring

by

A. 0.79 cm

B. 1.2 cm

C. 4 cm

D. 17 cm

Answer: A

W t h Vid S l ti

https://dl.doubtnut.com/l/_O3ppGpmEIN1f


Watch Video Solution

16. A tunnel is dug along a diameter of the earth.

Find the force on a particle of mass m placed in

the tunnel at a distance x from the centre.

A. 
Gmem

R3

B. 
GMem

R2

C. 
GMem

R3x

D. 
GMemR

3

x

Answer: A

https://dl.doubtnut.com/l/_O3ppGpmEIN1f
https://dl.doubtnut.com/l/_t2EacM6YFA5B


Watch Video Solution

17. The mass of the earth is 9 times that of the

mars. The radius of the earth twice that of the

mars. The escape velocity of the earth is 12km /s.

The escape velocity on the mars is ........km /s

A. 4√2 km/sec

B. 2√2 km/sec

C. 6√2 km/sec

D. 8√2 km/sec

Answer: A

https://dl.doubtnut.com/l/_t2EacM6YFA5B
https://dl.doubtnut.com/l/_gSyhJ5BvdPxA


Watch Video Solution

18. The escape velocity of a body from the earth is

11.2km /s. If a body is projected with a velocity

twice its escape velocity, then the velocity of the

body at in�nity is (in km /s)

A. 19.4

B. 194

C. 1.94

D. 0.194

https://dl.doubtnut.com/l/_gSyhJ5BvdPxA
https://dl.doubtnut.com/l/_CAPx9qgkKeZb


Answer: A

Watch Video Solution

19. A particle is kept at rest at a distance R (earth's

radius) above the earth's surface. The minimum

speed with which it should be projected so that is

does not return is

A. 
GM
R

B. 
GM
2R

C. 
GM
3R

√
√
√

https://dl.doubtnut.com/l/_CAPx9qgkKeZb
https://dl.doubtnut.com/l/_O04j3Bjh4EiL


D. 
GM
4R

Answer: A

Watch Video Solution

√

20. 16kg and 9kg are separated by 25m. The

velocity with which a body should be projected

from the mid point of the line joining the two

masses so that it just escape is

A. √g

B. √2gR

https://dl.doubtnut.com/l/_O04j3Bjh4EiL
https://dl.doubtnut.com/l/_NEqU6uc5T6Z4


C. √G

D. 2√G

Answer: D

Watch Video Solution

21. The escape velocity from the earth is about 11

km/s. The escape velocity from a planet having

twice the radius and the twice mean density as

the earth, is

A. 11

https://dl.doubtnut.com/l/_NEqU6uc5T6Z4
https://dl.doubtnut.com/l/_O2X24vGfjy4e


B. 22√3

C. 33√3

D. 44√3

Answer: C

Watch Video Solution

22. The escape velocity for a planet is ve. A particle

starts from rest at a large distance from the

planet, reaches the planet only under

gravitational attraction, and passes through a

https://dl.doubtnut.com/l/_O2X24vGfjy4e
https://dl.doubtnut.com/l/_1I7KmlU8NlQ5


smooth tunnel through its centre. Its speed at

the centre of the planet will be

A. ve

B. √1.5ve

C. 1.5ve

D. 2ve

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_1I7KmlU8NlQ5


23. The speed of a satellite that revolves around

earth at a height 3R from earth's surface is (

g = 10m /s2 at the surface of earth, radius of earth

R = 6400km) in kms - 1

A. 2√2

B. 4

C. 4√2d

D. 8

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_Wis3ISrzJN2k


24. If an arti�cial satellite is moving in a circular

orbit around earth with speed equal to one

fourth of Ve from earth, then height of the

satellite above the surface of the earth is

A. 7R

B. 4R

C. 3R

D. R

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_Wis3ISrzJN2k
https://dl.doubtnut.com/l/_twpgmOAF14lk


25. Two satellites A and B go around a planet in

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

speed of the satellite A is 3 V, then the speed of

the satellite B will be

A. 12V

B. 6V

C. 4V

D. 3V

Answer: B

h id l i

https://dl.doubtnut.com/l/_twpgmOAF14lk
https://dl.doubtnut.com/l/_VUaNZPJtSAUV


Watch Video Solution

26. A satellite is moving on a circular path of

radius r around earth has a time period T. if its

radius slightly increases by Δr, determine the

change in its time period.

A. 
3
2

T
r

Δr

B. 
T
r

Δr

C. 
3
2

T2

r2
Δr

D. 
3
2

T2

r
Δr

( )
( )
( )
( )

https://dl.doubtnut.com/l/_VUaNZPJtSAUV
https://dl.doubtnut.com/l/_0lzsno2RT9Gl


Answer: A

Watch Video Solution

27. A satellite is orbiting the earth in an orbit with

a velocity 4km /s, then the acceleration due to

gravity at that height is (in ms - 2)

A. 0.4

B. 0.62

C. 0.87

D. 1.21

https://dl.doubtnut.com/l/_0lzsno2RT9Gl
https://dl.doubtnut.com/l/_v2TMj8MRuANF


Answer: B

Watch Video Solution

28. A stone is dropped from a height equal to 3R,

above the surface of earth. The velocity of stone

on reaching the earth's surface is

A. g
R
2

B. 
3
2
gR

C. √2gR

D. √gR

√ ( )
√

https://dl.doubtnut.com/l/_v2TMj8MRuANF
https://dl.doubtnut.com/l/_CnrqxVY0oe0N


Answer: A

Watch Video Solution

29. If g is the acceleration due to gravity on the

earth's surface, the gain in the potential energy of

an object of mass m raised from the surface of

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

earth, is

A. 2mgR

B. mgR/4

C. mgR/4

https://dl.doubtnut.com/l/_CnrqxVY0oe0N
https://dl.doubtnut.com/l/_3IiukkbozZo0


D. mgR/2

Answer: D

Watch Video Solution

30. The work done in bringing three particles each

of mass 10g from a large distance to the vertices

of an equilateral triangle of side 10cm is

(approximately)

A. 10 - 13J

B. 2 × 10 - 13J

https://dl.doubtnut.com/l/_3IiukkbozZo0
https://dl.doubtnut.com/l/_v5Eh0BHJWqnw


C. 4 × 10 - 13J

D. 10 - 11J

Answer: B

Watch Video Solution

31. The energy required to shift the body

revolving around a planet from r to 2r is E. The

energy required to shift it from 2r to 4r is

(measured from centre of planet)

A. E

https://dl.doubtnut.com/l/_v5Eh0BHJWqnw
https://dl.doubtnut.com/l/_moHNeGiNudHQ


B. 
E
2

C. 
E
3

D. 
E
4

Answer: B

Watch Video Solution

32. By what percent the energy of the satellite has

to be increased to shift it from an orbit of radius

r to 3r.

A. 66.7 %

https://dl.doubtnut.com/l/_moHNeGiNudHQ
https://dl.doubtnut.com/l/_laaerfbfT2lG


B. 33.3 %

C. 15 %

D. 20.3 %

Answer: A

Watch Video Solution

33. At what height from the surface of the earth,

the total energy of satellite is equal to its

potential energy at a height 3R from the surface

of the earth (R=radius of earth)

https://dl.doubtnut.com/l/_laaerfbfT2lG
https://dl.doubtnut.com/l/_uRX03NrRwMDb


A. 4R

B. 3R

C. 2R

D. R

Answer: D

Watch Video Solution

34. A point P R√3m, 0,  lies on the axis of a ring

of mass M and radius R. The ring is located in y - z

plane with its centre at origin. A small particle of

( )

https://dl.doubtnut.com/l/_uRX03NrRwMDb
https://dl.doubtnut.com/l/_Ot4hkjC6P38a


mass m start from P and reaches O under

gravitational attraction only. Its speed at O will

be.

A. 
GM
R

B. 
Gm
R

C. 
Gm

√2R

D. 
GM

√2R

Answer: A

Watch Video Solution

√
√
√
√

https://dl.doubtnut.com/l/_Ot4hkjC6P38a


EXERCISE -III

1. The earth is assumed to be a sphere of raduis R.

A plateform is arranged at a height R from the

surface of the fve, where ve is its escape velocity

form the surface of the earth. The value of f is

A. √2

B. 
1

√2

C. 
1
3

D. 
1
2

Answer: B

https://dl.doubtnut.com/l/_6W9jKiFHAeGE


Watch Video Solution

2. The motion of planets in the solar system is an

exmaple of the conservation of

A. mass

B. linear momentum

C. energy

D. angular moment

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_6W9jKiFHAeGE
https://dl.doubtnut.com/l/_g7QDynmmRwQk


3. Two satellite are revolving around the earth

with velocities v1 and v2 and in radii r1 and 

r2 r1 > r2  respectively. Then

A. v1 = v2

B. v1 > v2

C. v1 < v2

D. 
V1
r1

=
V2
r2

Answer: C

Watch Video Solution

( )

https://dl.doubtnut.com/l/_g7QDynmmRwQk
https://dl.doubtnut.com/l/_FGUnXijuxcs1


4. Two satellites of earth S1 and S2 are moving in

the same orbit. The mass of S1 is four times the

mass of S2. Which one of the following

statements is true?

A. The period of S1 is four times that of S2

B. The potential energies of earth and satellite

in the two cases are equal

C. S1 and S2 are moving with the same speed

D. The kinetic energies of the two satellites are

equal

https://dl.doubtnut.com/l/_xl8O1B7dtQtK


Answer: C

Watch Video Solution

5. An asteroid of mass m is approaching earth,

initially at a distance 10RE with speed vi. It hits

earth with a speed vf (RE and ME are radius and

mass of earth),. Then

A. v2f = v2i +
2Gm
MeR

1 -
1
10

B. v2f = v2i +
2GMe

Re
1 +

1
10

C. v2f = v2i +
2GMe

Re
1d -

1
10

( )
( )
( )

https://dl.doubtnut.com/l/_xl8O1B7dtQtK
https://dl.doubtnut.com/l/_lvNZC0hP1AB0


D. v2f = v2i +
2Gm
Re

1 -
1
10

Answer: C

Watch Video Solution

( )

6. imagine a new planet having the same density

as that of earth but it is 3 times bigger than the

earth is size. If the acceleration due to gravity on

the surface of earth is g and that on the surface

of the new planet is g', then �nd the relation

between g and g'.

https://dl.doubtnut.com/l/_lvNZC0hP1AB0
https://dl.doubtnut.com/l/_896BFGKmKUGY


A. g′ = 3g

B. g′ =
g
9

C. g′ = 9g

D. g′ = 27g

Answer: A

Watch Video Solution

7. A roller coaster is designed such that riders

experience "weightlessness" as they go round the

https://dl.doubtnut.com/l/_896BFGKmKUGY
https://dl.doubtnut.com/l/_vwwHONRZhNQT


top of a hill whose radius of curvature is 20m. The

speed of the car at the top of the hill is between

A. 14m/s and 15m/s

B. 15m/s and 16m/s

C. 16m/s and 17 m/s

D. 13 m/s and 14 m/s

Answer: A

Watch Video Solution

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


8. Two bodies of mass m1 and m2 are initially at

rest placed in�nite distance apart. They are then

allowed to move towards each other under

mutual gravitational attaction. Show that their

relative velocity of approach at separation r

betweeen them is 

v =
2G m1 + m2

r

A. 2G
m1 - m2

r

1 / 2

B. 
r

2G m1m2

1 / 2

√ ( )

[ ( ) ]
[ ( ) ]

https://dl.doubtnut.com/l/_ApwILEnF2DE1


C. 
2G
r

m1 + m2
1 / 2

D. 
2G
r
m1m2

1 / 2

Answer: C

Watch Video Solution

[ ( )]
[ ]

9. For a satellite moving in an orbit around the

earth, ratio of kinetic energy to potential energy

is

A. 2

B. 
1
2

https://dl.doubtnut.com/l/_ApwILEnF2DE1
https://dl.doubtnut.com/l/_lfp5cgrFd5Xx


C. 
1

√2

D. √2

Answer: B

Watch Video Solution

10. Acceleration due to gravity on moon is 1/6 of

the acceleration due to gravity on earth. If the

ratio of densities of earth ρe  and moon ρm  is 

ρe
ρm

=
5
3

 then radius of moon Rm  in terms of 

Re will be

( ) ( )

( ) ( )

https://dl.doubtnut.com/l/_lfp5cgrFd5Xx
https://dl.doubtnut.com/l/_JcobLr08IVFK


A. 
5
18

Re

B. 
1
6
Re

C. 
3
18

Re

D. 
1

2√3
Re

Answer: A

Watch Video Solution

11. The radii of circular orbits of two satellite A

and B of the earth are 4R and R, respectively. If

https://dl.doubtnut.com/l/_JcobLr08IVFK
https://dl.doubtnut.com/l/_XiMw9XjmumIF


the speed of satellite A is 3v, then the speed of

satellite B will be

A. 
3v
4

B. 6v

C. 12v

D. 
3v
2

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_XiMw9XjmumIF


12. 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

a
2

 distance from the centre, will be

A. -
3GM
a

B. -
2GM
a

C. -
GM
a

D. -
4GM
a

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7g8nmq8uz6Ln


13. If the value of g at the surface of the earth is

9.8m / sec2, then the value of g at a place 480 km

above the surface of the earth will be (Radius of

the earth is 6400 km)

A. 8.4m /s2

B. 9.8m /s2

C. 7.2m /s2

D. 4.2m /s2

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_7g8nmq8uz6Ln
https://dl.doubtnut.com/l/_ah4zZ8gZMOZn


14. A satellite orbiting the circular orbit of radius

R complete one revolution in 3h. If orbital radius

of geostationary satellite is 36000km, then the

orbital radius R of satellite is

A. 6000 km

B. 9000 km

C. 12000 km

D. 15000 km

Answer: B

https://dl.doubtnut.com/l/_ah4zZ8gZMOZn
https://dl.doubtnut.com/l/_ci4If6it6iXf


Watch Video Solution

15. A plenet moving along an elliptical orbit is

closest to the sun at a distance r1 and farthest

away at a distance of r2. If v1 and v2 are the linear

velocities at these points respectively, then the

ratio 
v1
v2

 is

A. 
r2
r1

B. 
r2
r1

2

C. 
r1
r2

( )

https://dl.doubtnut.com/l/_ci4If6it6iXf
https://dl.doubtnut.com/l/_iiyrk4mcP4f7


D. 
r1

r2
2

Answer: A

Watch Video Solution

( ( ) )

16. A particle of mass m is thrown upwards from

the surface of the earth, with a velocity u. The

mass and the radius of the earth are, respectively,

M and R. G is gravitational constant g is

acceleration due to gravity on the surface of

https://dl.doubtnut.com/l/_iiyrk4mcP4f7
https://dl.doubtnut.com/l/_BNDdpZDF58OM


earth. The minimum value of u so that the particle

does not return back to earth is

A. 
2GM
R

B. 
2GM

R2

C. √2gR2

D. 
4GM

R2

Answer: A

Watch Video Solution

√
√

√

https://dl.doubtnut.com/l/_BNDdpZDF58OM


17. The gravitational potential energy of a body of

mass ‘ m ’ at the earth’s surface -mgRe. Its

gravitational potential energy at a height Re from

the earth’s surface will be (Here Re is the radius of

the earth)

A. -2mgRe

B. 2mgRe

C. 
1
2
mgRe

D. -
1
2
mgRe

Answer: D

W t h Vid S l ti

https://dl.doubtnut.com/l/_PaTqcI9pA2cn


Watch Video Solution

18. The height a which the weight of a body

becomes 1/16th its weight on the surface of earth

(radius R) is

A. 4R

B. 5R

C. 15R

D. 3R

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_PaTqcI9pA2cn
https://dl.doubtnut.com/l/_1kFGrScKxeNh


19. A spherical planet far out in space has a mass

M0 and diameter D0. 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. 4GMPm /D
2
P

B. 4GMP /D
2
P

C. GMPm /D
2
P

D. GMP /D
2
P

https://dl.doubtnut.com/l/_1kFGrScKxeNh
https://dl.doubtnut.com/l/_oMvX2NaVH65b


Answer: B

Watch Video Solution

20. A geostationary satellite is orbiting the earth

at a height of 5R above the surface of the earth, 

2R being the radius of the earth. The time period

of another satellite in hours at a height of 2R

form the surface of the earth is

A. 
6

√2

B. 5

C. 10

https://dl.doubtnut.com/l/_oMvX2NaVH65b
https://dl.doubtnut.com/l/_IHEIycAYgDpZ


D. 6√2

Answer: D

Watch Video Solution

21. If ve is escape velocity and v0, is orbital velocity

of satellite for orbit close to the earth's surface.

Then are related by

A. v0 = √2ve

B. v0 = ve

C. ve = 2v0√

https://dl.doubtnut.com/l/_IHEIycAYgDpZ
https://dl.doubtnut.com/l/_aAnz48e70h12


D. ve = √2v0

Answer: D

Watch Video Solution

22. Which one of the following plots represents

the variation of the gravitational �eld on a

particle with distance r due to a thin spherical

shell of raduis R? (r is measured from the centre

of the spherical shell).

A. 

https://dl.doubtnut.com/l/_aAnz48e70h12
https://dl.doubtnut.com/l/_OycoivwqIRpT


B. 

C. 

D. 

Answer: B

Watch Video Solution

23. An arti�cial satellite moving in circular orbit

around the earth has total (kinetic + potential)

energy E0. Its potential energy and kinetic energy

respectively are :

https://dl.doubtnut.com/l/_OycoivwqIRpT
https://dl.doubtnut.com/l/_2UkW2rPDXlsr


A. -E0

B. 1.5E0

C. 2E0

D. E0

Answer: C

Watch Video Solution

24. A lauching vehicle carrying an arti�cial satellite

of mass m is set for launch on the surface of the

earth of mass M and radius R. If the satellite

https://dl.doubtnut.com/l/_2UkW2rPDXlsr
https://dl.doubtnut.com/l/_DQAZ6mbz9X2H


intended to move in a circular orbit of radius 7R,

the minimum energy required to be spent by the

launching vehicle on the satellite is

A. 
GMm
R

B. -
13GMm
14R

C. 
GMm
7R

D. -
GMm
14R

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DQAZ6mbz9X2H


25. A body of mass m taken form the earth's

surface to the height is equal to twice the radius

(R) of the earth. The change in potential energy

of body will be

A. mg2R

B. 
2
3
mgR

C. 3mgR

D. 
1
3
mgR

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_UwqhENmS2ldo


26. In�nite number of bodies, each of mass 2kg,

are situated on x-axis at distance 

1m, 2m, 4m, 8m......... respectively, from the origin.

The resulting gravitational potential the to this

system at the origing will be

A. -G

B. -
8
3
G

C. -
4
3
G

D. -4G

Answer: D

https://dl.doubtnut.com/l/_UwqhENmS2ldo
https://dl.doubtnut.com/l/_KwMTlzTeRBI3


Watch Video Solution

27. The value of ‘ g ’ at a particular point is

9.8m /s2 . Suppose the earth suddenly shrinks

uniformly to half its present size without losing

any mass. The value of ‘ g ’ at the same point

(assuming that the distance of the point from the

centre of earth does not shrink) will now be

A. 9.8ms - 2

B. 4.9ms - 2

C. 19.6ms - 2

https://dl.doubtnut.com/l/_KwMTlzTeRBI3
https://dl.doubtnut.com/l/_LC6idNWXIsu9


D. 39.2ms - 2

Answer: A

Watch Video Solution

28. The escape velocity for the earth is 11.2 km /

sec . The mass of another planet is 100 times that

of the earth and its radius is 4 times that of the

earth. The escape velocity for this planet will be

A. 280 km/s

B. 56.0 km/s

https://dl.doubtnut.com/l/_LC6idNWXIsu9
https://dl.doubtnut.com/l/_L1vEK0hX5Glm


C. 112 km/s

D. 66 km/s

Answer: B

Watch Video Solution

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

earth with a velocity of 5ms - 1 and angle θ with

the horizontal. Another projectile �red from

another planet with a velocity of 3ms - 1 at the

same angle follows a trajectory which is identical

with the trajectory of the projectile �red from the

https://dl.doubtnut.com/l/_L1vEK0hX5Glm
https://dl.doubtnut.com/l/_7TtiX6dzbs3Q


earth.The value of the acceleration due to gravity

on the planet is in ms - 2 is given g = 9.8ms - 2

A. 3.5

B. 5.9

C. 16.3

D. 110.8

Answer: A

Watch Video Solution

( )

https://dl.doubtnut.com/l/_7TtiX6dzbs3Q


30. A black hole is an object whose gravitational

�eld is so strong that even light cannot escape

from it. To what approximate radius would earth

(mass = 5.98 × 1024kg) have to be compresed to

be a black hole?

A. 10 - 9m

B. 10 - 6m

C. 10 - 2m

D. 100m

Answer: C

W t h Vid S l ti

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


Watch Video Solution

31. Dependence of intensity of gravitational �eld

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

is correctly represented by

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_gCLhziJXctRp
https://dl.doubtnut.com/l/_cp6zepy8MtAe


32. The orbital velocity of an arti�cal satellite in a

circular orbit just above the earth's surface is V0.

For a satellite orbiting at an altitude of half of

earth's radius, the orbital velocity is

A. 
3
2
v

B. 
3
2
v

C. 
2
3
v

D. 
2
3
v

Answer: C

√
√

https://dl.doubtnut.com/l/_cp6zepy8MtAe
https://dl.doubtnut.com/l/_5PG0eXBfMvyc


Watch Video Solution

33. Change in acceleration due to gravity is same

upto a height h from the surface of the earth and

below the surface at a depth x, then relation

between x and h is (h and x < < < R)

A. x = h

B. x = 2h

C. x =
h
2

D. x = h2

Answer: B

https://dl.doubtnut.com/l/_5PG0eXBfMvyc
https://dl.doubtnut.com/l/_qaDA55PM6zzo


Watch Video Solution

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

revolution (T) of a planet around the sun is

proportional to third power of average distance i

between sun and planet i.e. T2 = Kr3  

here K is constant  

if the mass of sun and planet are M and m

respectively then as per Newton's law of

gravitational the force of alteaction between

them is F =
GMm

r2
, here G is gravitational

https://dl.doubtnut.com/l/_qaDA55PM6zzo
https://dl.doubtnut.com/l/_14oKB7DLLWIz


constant. The relation between G and K is

described as

A. GK = 4π2

B. GMK = 4π2

C. K = G

D. K =
1
G

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_14oKB7DLLWIz


35. 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

C. 7.5 R

D. 1.5 R

Answer: C

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


Watch Video Solution

36. A satellite S is moving in an elliptical orbit

around the earth. The mass of the satellite is very

small compared to the mass of the earth.

A. The acceleration of S is always directed

towards the centred of the earth.

B. the angular momentum of S about the

centre of te earth changes in direction, but

its magnitude remains constant

https://dl.doubtnut.com/l/_bLZxphjjDoxL
https://dl.doubtnut.com/l/_EFmLfG2zgdZ6


C. the total mechanical energy of S varies

periodcally with time

D. the linear momentum of S remains constnat

in magnitude

Answer: A

Watch Video Solution

37. A remote-sensing satellite of earth revolves in

a circular orbit at a hight of 0.25 × 106m above

the surface of earth. If earth's radius is

https://dl.doubtnut.com/l/_EFmLfG2zgdZ6
https://dl.doubtnut.com/l/_DVOiQA09u8ey


6.38 × 106m and g = 9.8ms - 2, then the orbital

speed of the satellite is

A. 6.67kms - 1

B. 7.76kms - 1

C. 8.56kms - 1

D. 9.13kms - 1

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_DVOiQA09u8ey


38. Given raduis of earth ′R′  and length of a day 

′ T′  the height of a geostationary satellite is [G-

Gravitational constant M-mass of earth]

A. 
4π2GM

T2

1 / 3

B. 
4πGM

R2
1 / 3

- R

C. 
GMT2

4π2

1 / 3
- R

D. 
GMT2

4π2

1 / 3
+ R

Answer: C

h id l i

( )
( )
( )
( )

https://dl.doubtnut.com/l/_U0MIrCSeP6vt


Watch Video Solution

39. A uniform ring of mas m and radius a is placed

directly above a uniform sphere of mass M and of

equal radius. The centre of the ring is at a

distance √3 a from the centre of the sphere. Find

the gravitational force exerted by the sphere on

the ring.

A. 
√3GMm

8a2

B. 
2GMm

3a2

C. 
7GMm

√2a2

https://dl.doubtnut.com/l/_U0MIrCSeP6vt
https://dl.doubtnut.com/l/_5CYL7w0xGX96


D. 
3GMm

a2

Answer: A

Watch Video Solution

40. The ratio of escape velocity at earth ve  to

the escape velocity at a planet vy  whose radius

and density are twice

A. 1:√2

B. 1: 2

C. 1: 2√2

( )
( )

https://dl.doubtnut.com/l/_5CYL7w0xGX96
https://dl.doubtnut.com/l/_YtXTSYim9Iyr


D. 1: 4

Answer: C

Watch Video Solution

41. The escape velocity from the earth is about 11

km/s. The escape velocity from a planet having

twice the radius and the twice mean density as

the earth, is

A. 22kms - 1

B. 11kms - 1

https://dl.doubtnut.com/l/_YtXTSYim9Iyr
https://dl.doubtnut.com/l/_nZlsFyVIocnU


C. 5.5kms - 1

D. 15.5kms - 1

Answer: A

Watch Video Solution

42. A body of mass 2 m is placed one earth's

surface. Calculate the change in gravitational

potential energy, if this body is taken from earth's

surface to a height of h, where h=4R.

A. 
2mgh
R

https://dl.doubtnut.com/l/_nZlsFyVIocnU
https://dl.doubtnut.com/l/_XUbTDcXDXYmD


EXERCISE -IV

B. 
2
3
mgR

C. 
8
5
mgR

D. 
mgR
2

Answer: C

Watch Video Solution

1. The earth is an approximate sphere. If the

interior contained matter which is not of the

https://dl.doubtnut.com/l/_XUbTDcXDXYmD
https://dl.doubtnut.com/l/_ywudCG0QwG1r


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 every where

B. will have the same value every but not

directied towards the centre

C. will be same everywhere in magnitude

directed towards the centre

D. Cannot be zero at any point.

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ywudCG0QwG1r


Watch Video Solution

2. 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 CM (centre of mass) causing

translation and a net torque at the CM causing

rotation around an axis through the CM. for the

earth-sun system (approximating the earth as a

uniform density sphere).

A. the torque is zero

https://dl.doubtnut.com/l/_ywudCG0QwG1r
https://dl.doubtnut.com/l/_gLIo3cLUGDnz


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: B

Watch Video Solution

https://dl.doubtnut.com/l/_gLIo3cLUGDnz


3. Satellites orbiting the earth have �nite life and

sometimes debris of satellites fall to the earth.

This is because,

A. The solar cels 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

https://dl.doubtnut.com/l/_XYZEuLypf7jt


D. of collisions with other satellites

Answer: C

Watch Video Solution

4. Particles of masses 2M, m and M are

respectively at points A, B and C with AB=1/2(CB).

M is much -much smaller than M and at time t =0,

they are at rest as given in �gure. 

At subsequent times before any collision takes

place 

https://dl.doubtnut.com/l/_XYZEuLypf7jt
https://dl.doubtnut.com/l/_y70iiJqinGFC


A. m will remain at rest

B. m will move towards M

C. m will move towards 2M

D. m will hve oscillatory motion

Answer: C

View Text Solution

5. A point mass is orbiting a signi�cant mass M

lying at the focus of the elliptical orbit having

major and minor axes given by 2 a and 2b

https://dl.doubtnut.com/l/_y70iiJqinGFC
https://dl.doubtnut.com/l/_hNuoffwdniOc


respectively. Let r be the distance between the

mas M and the end point of major or axis. Velocity

of the particle can be given as

A. 
ab
r

GM

a3

B. 
ab
r

GM

b3

C. 
ab
2r

GM

r3

D. 
2ab
r

GM

a+b

2

3

Answer: A

Watch Video Solution

√
√
√

√ ( )

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


6. A planet of mass m revolves in elliptical orbit

around the sun of mass M so that its maximum

and minimum distance from the sun equal to ra

and rp respectively. Find the angular momentum

of this planet relative to the sun.

A. L = m
GMrpra

rp + ra

B. L = m
2GMpra

rp + ra

C. L = M
Gmpra

rp + ra

√ ( )

√ ( )

√ ( )

https://dl.doubtnut.com/l/_hNuoffwdniOc
https://dl.doubtnut.com/l/_eeIFO5hJMFff


D. L = M
rp + ra

Gmrpra

Answer: B

Watch Video Solution

√ ( ) )

7. A planet revolves around the sun in elliptical

orbit of eccentricity 'e'. If 'T' is the time period of

the planet then the time spent by the planet

between the end of the minor axis and close to

the sun is

A. T 1
4 -

e
2π

https://dl.doubtnut.com/l/_eeIFO5hJMFff
https://dl.doubtnut.com/l/_idh6c7hJ94O3


B. 
Te
π

C. 
e

π - 1

D. 
πT
e

Answer: A

Watch Video Solution

( )

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

→
E = 3î - 4ĵ Nkg - 1. Find out the work done (in

joule) in displacing a particle by 1m along the line 

4y = 3x + 9.

( )

https://dl.doubtnut.com/l/_idh6c7hJ94O3
https://dl.doubtnut.com/l/_WwEYRwLOPKVV


A. 3J

B. 4J

C. 0J

D. 2J

Answer: C

Watch Video Solution

9. A solid sphere of uniform density and mas M

has radius 4M. Its centre is at the origin of the

coordinate system. Two speres of radii 1 m are

https://dl.doubtnut.com/l/_WwEYRwLOPKVV
https://dl.doubtnut.com/l/_a01KN76vevPY


taken out so tht their centres are at P(0, - 2, 0)

and Q(0, 2, 0) respectively. This leaves two

sphericla cavities. What is the gravitational �eld

at the origin of the coordinate axes? 

A. 
31GM
1024

B. 
GM
1024

C. 31GM

D. zero

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_a01KN76vevPY


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

mass M and radius R, at a distance 2R from its

centre O. A small particle starts from P and

reaches O under gravitational attraction only. Its

speed at O will be

A. zero

B. 
2GM
R

C. 
2GM
R √5 - 1

D. 
2GM
R

1 -
1

√5

√
√ ( )

√ ( )

https://dl.doubtnut.com/l/_a01KN76vevPY
https://dl.doubtnut.com/l/_UlpjcJr7AwGl


Answer: D

Watch Video Solution

11. Two having masses M and 2M, respectively,

having the same radius R are placed coaxially as

shown in the �gure. If the mass distribution on

both the rings is non uniform, then the

gravitational potential at point P is 

A. 
-GM
R

1

√2
+

2

√4[ ]

https://dl.doubtnut.com/l/_UlpjcJr7AwGl
https://dl.doubtnut.com/l/_MnlapMLpgN53


B. 
-GM
R

1 +
2
2

C. zero

D. cannot be determined from the given

information

Answer: A

View Text Solution

[ ]

12. A point of mass m is released from rest at a

distance of 3R from the cente of a then walled

hollow spehre of radius R and mass M as shown.

https://dl.doubtnut.com/l/_MnlapMLpgN53
https://dl.doubtnut.com/l/_X8rLSU80JdK6


The hollow sphere is �xed in position and the

motion is due to only gravitational attraction of

the hollow sphere. There is a very small hole in

the hollow sphere through which the point mass

falls as shown. Then the velocity of point mas

when it passes through point P at distance R/2

from the centre of the sphere is 

A. 
2GM
3R

B. 
5GM
3R

C. 
25GM
24R

D. 
4GM
3R

√
√
√
√

https://dl.doubtnut.com/l/_X8rLSU80JdK6


Answer: D

View Text Solution

13. A small body of superdense material, whose

mass is twice the mass of the earth but whose

size is very small compared to the size of the

earth, starts form rest at a height H < < R above

the earth's surface, and reaches the earth's

surface in time t. then t is equal to

A. √2H /g

B. √H /g

https://dl.doubtnut.com/l/_X8rLSU80JdK6
https://dl.doubtnut.com/l/_0M6rCuBsdleG


C. √2H /3g

D. √4H /3g

Answer: C

Watch Video Solution

14. From a solid sphere of mass m and radius R, a

spherical portion of raidus R/2 is removed, as

shown in the �gure. Taking gravtitational

potential V=0 at r = 0, the potential at the centre

of the cavity thus formed is (G=Gravitational

https://dl.doubtnut.com/l/_0M6rCuBsdleG
https://dl.doubtnut.com/l/_Z8qtyaAB9k1u


constant). 

A. 
-GM
2R

B. 
-GM
R

C. 
-2GM
3R

D. 
-2GM
R

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_Z8qtyaAB9k1u


15. The density of the core of a planet is ρ1 and

that of the outer shell is ρ2. The radii of the core

and that of the planet are R and 2R respectively.

The acceleration due to gravity at the surface of

the planet is same as at a depth R. The ratio of

denisty ρ1 /ρ2 will be  

A. 
7
3

B. 
5
3

C. 
8
3

D. 
1
3

https://dl.doubtnut.com/l/_tU7AVgCdIT15


Answer: A

View Text Solution

16. Two concnetric shells of di�erent masses m1

and m2 are having a sliding particle of mass m.

The forces on the particle at position I, II and II

are 

A. 0,
Gm1

r22
,
G m1 + m2 m

r21

B. 
Gm2

r22
, 0,

Gm1

r21

( )

https://dl.doubtnut.com/l/_tU7AVgCdIT15
https://dl.doubtnut.com/l/_JUY8iW0W2kak


C. 
G m1 + m2 m

r21
,
Gm2

r22
, 0

D. 
G m1 + m2 m

r21
,
G m2 m

r22
, 0

Answer: D

View Text Solution

( )

( ) ( )

17. Suppose a vertical tunnel is dug along the

diameter of earth assumed to be a sphere of

uniform mass having density ρ. If a body of mass

m is a dropped in this tunnel, its acceleration at a

https://dl.doubtnut.com/l/_JUY8iW0W2kak
https://dl.doubtnut.com/l/_NW5FUVxvdmv7


distance y from the centre is given by 

A. 
4π
3
Gρym

B. 
3
4
πGρy

C. 
4
3
πρy

D. 
4
3
πGρy

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_NW5FUVxvdmv7


18. The centres of a ring of mass m and a sphere

of mass M of equal radius R, are at a distance √8

R apart as shwon in �g. The force of attraction

between the ring and the sphere is 

A. 
2√2
27

GmM

R2

B. 
GmM

8R2

C. 
GmM

9R2

D. 
√2
9

GmM

9R2

Answer: A

https://dl.doubtnut.com/l/_bbOUrQftwnf5


View Text Solution

19. A mass m extends a vertical helical spring of

spring constant k by xm at the surface of the

earth. Extension in spring by the same mass at

height h meter above the surface of the earth is

A. 
Gmm

k(R + h)

B. 
GMm

kR2

C. 
(R + h)2

R2
x

D. 
R2

(R + h)2
x

https://dl.doubtnut.com/l/_bbOUrQftwnf5
https://dl.doubtnut.com/l/_iFlOyYK8ihNP


Answer: D

Watch Video Solution

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

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

plane of the chord. The gravitational �eld at P due

to the upper part is I1 and that due to the lower

part is I2.What is the relation between them?  

A. I1 > I2

B. I1 < I2

https://dl.doubtnut.com/l/_iFlOyYK8ihNP
https://dl.doubtnut.com/l/_XW4zSp6hPj2C


C. I1 = I2

D. no de�nite relation

Answer: C

View Text Solution

21. The magnitudes of the gravitational �eld at

distance r1 and r2 from the centre of a uniform

sphere of radius R and mass M are E1 and E2

respectively. Then:

A. 
E1
E2

=
r1
r2

 ir r1 < R and r2 < R

https://dl.doubtnut.com/l/_XW4zSp6hPj2C
https://dl.doubtnut.com/l/_TEdG9zRdwSxY


B. 
E1
E2

=
r22

r21
 if r1 < R and r2 < R

C. 
E1
E2

=
r31

r32
 if r1 < R and r2 < R

D. 
E1
E2

=
r21

r22
 ir r1 < R and r2 < R

Answer: A

Watch Video Solution

22. Gravitational �eld intensity at the centre of

the semi circle formed by a thin wire AB of mass

https://dl.doubtnut.com/l/_TEdG9zRdwSxY
https://dl.doubtnut.com/l/_TvGe6bEyvg2r


m and length L is 

A. 
Gm2

L2
î

B. 
Gm2

πL2
ĵ

C. 
2πGm

L2
î

D. 
2πGm

L2
ĵ

Answer: D

View Text Solution

( )

( )
( )
( )

https://dl.doubtnut.com/l/_TvGe6bEyvg2r


23. Two equal masses each m are hung from a

balance whose scale pans di�er in vertical height

by h. The error in weighing is

A. πGρmh

B. 
1
3
Gρmh

C. 
8
3
πGρmh

D. 
4
3
πGρmh

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_qa3mO5yrCeXc
https://dl.doubtnut.com/l/_SRGBSlOiPDwi


24. Find the gravitational potential energy of a

system of four particles, each of mass m placed at

the verticles of a square of side l. Also obtain the

gravitaitonal potential at centre of the square. 

A. -√32
GM
L

B. -√64
GM

L2

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


C. zero

D. -√16
GM
L

Answer: A

Watch Video Solution

25. A thin uniform annula disc (see �gure) of mass

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

work required to take a unit mass from point P on

its axis on in�nity is 

https://dl.doubtnut.com/l/_SRGBSlOiPDwi
https://dl.doubtnut.com/l/_qcPWZqEZrtfG


A. 
2GM
7R

4√2 - 5

B. -
2GM
7R

4√2 - 5

C. 
GM
2R

D. 
2GM
5R √2 - 1

Answer: A

View Text Solution

( )

( )

( )

26. The gravitational force in a region is given by,

→
F = mayî + max ĵ The work done by gravitational

https://dl.doubtnut.com/l/_qcPWZqEZrtfG
https://dl.doubtnut.com/l/_Omxu7njPMCp8


force to shift a point mass m from (0, 0, 0) is 

x0, y0, z0  is

A. max 0y0z0

B. max 0x0y0

C. - max 0y0

D. zero

Answer: B

Watch Video Solution

( )

https://dl.doubtnut.com/l/_Omxu7njPMCp8


27. The gravitational �eld in a region due to a

certain mass distribution is given by

→
E = 4î - 3ĵ N /kg. The work done by the �eld in

moving a particle of mass 2kg from (2m, 1m) to 

2
3
m, 2m  along the line 3x + 4y = 10 is

A. -
25
3
N

B. -
50
3
N

C. 
25
3
N

D. zero

Answer: B

( )

( )

https://dl.doubtnut.com/l/_TH3gfWhRmy4Y


Watch Video Solution

28. A particle of mass 1kg is placed at a distance

of 4m from the centre and on the axis of a

uniform ring mass 5kg and radius 3m. The work

done to increase the distance of the particle from

4m to 3√3m is

A. 
G
3
J

B. 
G
4
J

C. 
G
5
J

D. 
G
6
j

https://dl.doubtnut.com/l/_TH3gfWhRmy4Y
https://dl.doubtnut.com/l/_hRcef3KVFEcr


Answer: D

Watch Video Solution

29. Consider two con�guration in �g (i) and �g (ii) 

 

The work done by external agent in changing the

con�guration from �g (i) to �g (ii) is

A. zero

B. -
6Gm2

a
1 +

1

√2

C. -
6Gm2

a
1 -

1

√2

( )
( )

https://dl.doubtnut.com/l/_hRcef3KVFEcr
https://dl.doubtnut.com/l/_N9eLDopDl59Q


D. 
6Gm2

a
21

√2

Answer: C

View Text Solution

( )

30. Two concentric sphereical shells A and B of

radii R and 2R and masses 4 M and M respectively

are as shown. The gravitational potential at pont

p at distance r(R < r < 2R) from centre of shell is 

(r = 1.5R) 

https://dl.doubtnut.com/l/_N9eLDopDl59Q
https://dl.doubtnut.com/l/_T61OYIHo6TCE


A. -
4GM
R

B. -
9GM
2R

C. -
4GM
3R

D. -
19GM
6R

Answer: D

View Text Solution

31. A particle is placed in a �eld characterized by a

value of gravitational potential given by V = - kxy

https://dl.doubtnut.com/l/_T61OYIHo6TCE
https://dl.doubtnut.com/l/_HHj5inKUmgXj


, where k is a constant. If 
→
Eg is the gravitational

�eld then

A. 
→
Eg = k xî + yĵ  and is conservation in

nature

B. 
→
Eg = k yî + xĵ  and is conservation in

nature

C. 
→
Eg = k xî + yĵ  and is non conservation in

nature

D. 
→
Eg = k yî + xĵ  and is non conservatiion in

nature

( )

( )

( )

( )

https://dl.doubtnut.com/l/_HHj5inKUmgXj


Answer: B

Watch Video Solution

32. In a certain region of space, the gravitational

�eld is given by -
k
r

 where r is the distance and k is

a constant. If the gravitaional potential at r = r0

be V0, then what is the expression for the

gravitaional potential (V)-

A. kIn r /r0

B. kIn r0 /r

( )
( )

https://dl.doubtnut.com/l/_HHj5inKUmgXj
https://dl.doubtnut.com/l/_BUDReiL7LhWa


C. V0kin r /r0

D. V0 + kIn r0 /r

Answer: C

Watch Video Solution

( )
( )

33. Graviational acceleration on the surface of

plane fo 
√6
11

g.  where g is the gracitational

acceleration on the surface of the earth. The

average mass density of the planet is 
2
3  times

that of the earth. If the escape speed on the

https://dl.doubtnut.com/l/_BUDReiL7LhWa
https://dl.doubtnut.com/l/_LiXPgub5Vix2


surface of the earht is taken to be 11kms - 1 the

escape speed on teh surface of the planet in

kms - 1 will be

A. 3

B. 2

C. 9

D. 12

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_LiXPgub5Vix2


34. A spherically symmetric gravitational system

of particles has a mass density

ρ =
ρ0 f or r < R

0 f or r > R
 whereρ0 is a constant.

A test mass can undergo circular motion under

the in�uence of the gravitational �eld of particles.

Its speed v as a function of distahce r(0 < r < OO)

form the centre of the system is represented by

A. 

B. 

C. 

D. 

{

https://dl.doubtnut.com/l/_SpSN5aodSOcq


Answer: C

Watch Video Solution

35. 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. 
1
2
mv2

B. mv2

https://dl.doubtnut.com/l/_SpSN5aodSOcq
https://dl.doubtnut.com/l/_Lluz6fNme8Cy


C. 
3
2
mv2

D. 2mv2

Answer: B

Watch Video Solution

36. If earth were to rotate on its own axis such

that the weight of a person at the equator

becomes half the weight at the poles, then its

time period of rotation is (g = acceleration due to

gravity near the poles and R is the radius of

earth) (Ignore equatorial bulge)

https://dl.doubtnut.com/l/_Lluz6fNme8Cy
https://dl.doubtnut.com/l/_k2j8y5BpOSln


A. 2π
2R
g

B. 2π
R
2g

C. 2π
R
3g

D. 2π
R
g

Answer: A

Watch Video Solution

√
√
√
√

37. Two identical thin ring each of radius R are co-

axially placed at a distance R. If the ring have a

uniform mass distribution and each has mass m1

https://dl.doubtnut.com/l/_k2j8y5BpOSln
https://dl.doubtnut.com/l/_4Cb1Qj1gfIoO


and m2 respectively, then the work done in

moving a mass m from the centre of one ring to

that of the other is :

A. zero

B. 
Gm m1 - m2 √2 - 1

√2R

C. 
Gm√2 m1 + m2

R

D. 
Gm1m √2 + 1

m2R

Answer: B

Watch Video Solution

( )( )

( )

( )

https://dl.doubtnut.com/l/_4Cb1Qj1gfIoO


38. Two bodies of masses m and M are placed at

distance d apart. The gravitational potential (V) at

the position where the gravitational �eld due to

them is zero V is

A. V = -
G
d
(m + M)

B. V = -
Gm
d

C. V = -
GM
d

D. V -
G
d √m + √M 2

Answer: D

Watch Video Solution

( )

https://dl.doubtnut.com/l/_7BpeFKqwlseB


39. An asteroids as moving towards a planet of

mass M and radius R,from a large distance with

intial speed v0 and impact parameter d as shown

in the �gure. The minimum value of v0 such that

the asteriod does not his the planet is 

A. 
2GMR

d2 - R2

B. 
4GMr

d2 - R2

C. 
2GMR

d2 + R2

D. 
4GMR

d2 + Rr2

√
√
√
√

https://dl.doubtnut.com/l/_7BpeFKqwlseB
https://dl.doubtnut.com/l/_NM26zaXH6L8h


Answer: A

View Text Solution

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

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

R, h < < 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. √2gR

B. √gR √2 - 1( )

https://dl.doubtnut.com/l/_NM26zaXH6L8h
https://dl.doubtnut.com/l/_QXc8iH5iRs9s


C. √gR /2

D. √gR

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_QXc8iH5iRs9s

