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PHYSICS

BOOKS - DC PANDEY PHYSICS (HINGLISH)

GRAVITATION

1. Three point masses 'm' each are placed at the three vertices of an
equilateral traingle of side 'a'. Find net gravitational force on any point

mass.

° Watch Video Solution

2. Four particles each of mass 'm' are placed at the four vertices of a

square 'a' .Find net force on any one the particle.



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bEXvQwPIRwc1
https://dl.doubtnut.com/l/_3UUIrHFbmjqB

I & Watch Video Solution ]

3. Six particles each of mass 'm' are placed at six verties AB,C,D,Eand F of a
regular hexagon of side 'a'. A seventh particle of mass 'M' is kept at center
'O’ of the hexagon.

(a)Find net force on 'M".

(b)Find net force on 'M' if particles at A is removed.

(c) Find net force on 'M' if particles at A and C are removed .

° Watch Video Solution

4. Five particles each of mass 'm' are kept at five verties of a regular
pentagon . A sixth particles of mass 'M' is kept at center of the pentagon
'O'.Distance between'M' and is 'm' is 'a'. Find

(a) net force on 'M'

(b) magnitude of net force on 'M' if any one particle is removed from one

of the verties.

° Watch Video Solution



https://dl.doubtnut.com/l/_3UUIrHFbmjqB
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5. A mass m is at a distance a from one end of a uniform rod of length |

and mass M. Find the gravitational force on the mass due to tke rod.

B .
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o Watch Video Solution

6. A uniform ring of mass m is lying at a distance /3 a from the centre of

mass M just over the sphere (where a is the radius of the ring as well as


https://dl.doubtnut.com/l/_zyMq3IduOKXa
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that of the sphere). Find the magnitude of gravitational force between

d

them .

o Watch Video Solution

7. Assuming earth to be a sphere of uniform mass density, how much

would a body wrigh galf way down the centre of rhe centre of the earth


https://dl.doubtnut.com/l/_NTTWiPQNDh3W
https://dl.doubtnut.com/l/_bTsSIXiqz0S2

if it weighed 100 N on the surface?

° Watch Video Solution

8. Suppose the earth increases its speed of rotation . At what new time
period will the weightof a body on the equator becomes zero? Take

g = 10m2 and radius of the earth R = 6400km.
s

° Watch Video Solution

9. Draw g' versus d and g’ versus h graph. Here, 'd" is depth below the

surface of earth and h is the height from the surface of earth.

° Watch Video Solution

10. At what depth below the surface of earth, value of acceleration due to
gravity is same as the value at height h = R, where R is the radius of

earth.
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Answer: D

o Watch Video Solution

11. Three point masses 'm' each are kept at three verties of a square pf

side 'a' as shown in figure. Find gravitation potential and field strength at


https://dl.doubtnut.com/l/_u6DE9WvzK6Pg
https://dl.doubtnut.com/l/_xKX0cB9Olb2j

point O.

o Watch Video Solution

12. Four point masses easch of mass 'm' are placed at four vertieces A, B,

C, nd D of a regular hexagon of side 'a’ as shown in figure , Find


https://dl.doubtnut.com/l/_xKX0cB9Olb2j
https://dl.doubtnut.com/l/_QfvD4DzWRoZa

gravitational potential and field strength at the centre O of the hexagon.

o Watch Video Solution

13. At what distance 'd' from the surface of a solid sphere of radius 'R’,
- ) R
(a)potential is sme as at a distance 5 from the centre ?

. ) R
(b) field strengt is ame as at a distance T from centre.

o View Text Solution



https://dl.doubtnut.com/l/_QfvD4DzWRoZa
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14. Gravitational potential in £ — y plan varies with z and y
coordinates as
V = 2%y + 2zy

Find gravitational field strength E.

° Watch Video Solution

15. Gravtational potential at a distance 'r' from a point mass 'm' is

GM
r

V= —

Find gravitational field strength at that point.

° Watch Video Solution



https://dl.doubtnut.com/l/_lgYQi6ks4L0p
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16. Gravtational potential varies alolngl x-axis as shown in figure .

\V (J/k')

-

> X (m)

(a) Plot E versus x graph corresponding to given V' — x graph.

(b) A mass of 2 kg is kept at z = 3m. Find gravitational force on it.

o Watch Video Solution

17. Gravitational field in * — y plane is given as
E— (m“: n 3Y23)N/kg
Fin difference in gravitation potential between two points A and B, where

co-ordinates of A and B are (2m, 4m) and (6m, 0).

o Watch Video Solution



https://dl.doubtnut.com/l/_gNJ0W5s7FMLJ
https://dl.doubtnut.com/l/_md4C5HXHwejn

18. Three masses of 1lkg, 2kg, and 3kg, are placed at the vertices of an
equilateral traingle of side 1m. Find the gravitational potential energy of

this system.

Take G = 6.67 x 10 "N — m? / kg>.

o Watch Video Solution

19. Eight particles of mass 'm' each are placed at the verties of a cube of

1

side 'a’ . Find gravitational potential energy of this system


https://dl.doubtnut.com/l/_md4C5HXHwejn
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o Watch Video Solution

20. A particle of mass 'm' is raised from the surface of earth to a height h
= 2R. Find work done by some external agent in the process. Here, R is the

radius of earth and g the acceleration due to gravity on earth's surface.

o Watch Video Solution



https://dl.doubtnut.com/l/_NksO1ZkYPd1H
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21. Aparticle is projected from the surface of the earth with an intial
speed of 4.0km /s.Find the maximum height attained by the particle.

Radius of earth = 6400km g = 9.8m / s2.

o Watch Video Solution

22. Calculate the escape velocity from the moon. The mass of the moon

= 7.4 x 10?2 kg and radius of the moon ‘=1740km

o Watch Video Solution

23. Kinetic energy of a particle on the surface is ey and potential energy is

2
(a) Will the particle escape to infinity ?
(b) At some height some height its kinetic energy becomes 0.6 Ej. What is
potential energy at this height ?

(c) If the particle escape to infinity , what is kinetic energy of the particle

at infinity ?


https://dl.doubtnut.com/l/_YfMKM8Hr0WDI
https://dl.doubtnut.com/l/_lltNbanyaEsl
https://dl.doubtnut.com/l/_N9VHESvmxoai

o Watch Video Solution

24. As orbital radius r of a satellite is increased, state which of the
following quantities will increase and which will decrease ?

(i) Orbital speed

(i) Time period

(iii) Frequence

(iv) Angular speed

(v) Kinetic energy

(vi) Potential energy

(vii) Toyal mechanical energy .

o Watch Video Solution

25. A geostationary satellite is orbiting the earth at a height of 6 R above
the surface oof earth where R is the radius of the earth .The time period

of another satellite at a distance of 3.5R from the centre of the earth is


https://dl.doubtnut.com/l/_N9VHESvmxoai
https://dl.doubtnut.com/l/_6VZVtPOGgHJl
https://dl.doubtnut.com/l/_1Q0BovN0kjO7

o Watch Video Solution

26. A spaceship is launced into a circular orbit close to the earth's aurface
. What additional velocity has now to be imparted to the spaceship in the
orbit to overcome the gravitational pull. Radius of earth = 6400km,

g=9.8m/s>

o Watch Video Solution

27.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?

o Watch Video Solution

28. An artificial satellite is moving in a circular orbit around the earth with
a speed equal to half the magnitude of escape velocity from the earth.

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


https://dl.doubtnut.com/l/_1Q0BovN0kjO7
https://dl.doubtnut.com/l/_9F5HX7gkuwvT
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(ii) If the satellite is stopped suddenly in its orbit and allowed to fall freely

onto the earth, find the speed with which it hits the surface of the earth.

o Watch Video Solution

29. Name the physical quantites which remain constant in a planetary

motion (in elliptical orbits).

o Watch Video Solution

30. Consider a planet moving in an elliptical orbit round the sun. The

work done on the planet by the gravitational force of the sun

o Watch Video Solution

31. A planet moving around sun sweeps area A; in 2 days, A, in 3 days

and Aj in 6 days, then find the relation between A, A, and Aj


https://dl.doubtnut.com/l/_SzGu72MqBhSl
https://dl.doubtnut.com/l/_yKylkw5aoKgi
https://dl.doubtnut.com/l/_otFw61UwhB9N
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° Watch Video Solution

32. The figure shows elliptical orbit of a plant P about the sun S. The
shaded area CSD is twice tha shaded area ASB. If ; is the time taken by

the planet to move from C to D and ¢, is the time to move from A to B,


https://dl.doubtnut.com/l/_y5HxYDCV8QsN
https://dl.doubtnut.com/l/_65nGY3O9y3NP

determine the ratio ¢; /¢,

° Watch Video Solution

33. A satellite of time period 2A h is orbiting the earth at a height 6R
above the surface of earth, where R is radius of earth. What will be the

time period of another satellite at a height 2.5 R from the surface of earth

?

° Watch Video Solution



https://dl.doubtnut.com/l/_65nGY3O9y3NP
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34. The planet neptune travels around the sun with a period of 165 yr.
What is the radius of the orbit approximately, if the orbitt is considered

as circular ?

° Watch Video Solution

35. Two heavy particles of masses 40 kg and 60 kg attracts each other
with a fore of 4 x 10°N. If G is 6 x 10" "N — m2kg_2, calculate the

distance between them.

° Watch Video Solution

36. If the distance between the two spherical bodies is increased to four
times, then by how many times, the mass of one of the bodies to be

changed to maintain the same gravitational force ?

° Watch Video Solution



https://dl.doubtnut.com/l/_qHZdOcgPg0rs
https://dl.doubtnut.com/l/_N6uHcSczGJJZ
https://dl.doubtnut.com/l/_9L24b15orrBf
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37. Two particles A and B having masses M and 4M respectively are kept at
a distance 2.73 m apart. Another small particle of mass m is to be placed
so that the net gravitational force on it is zero. What will be its distance

from body A ?

o Watch Video Solution

38. Spheres of the same material and same radius r are touching each
other. Show that gravitational force between them is directly

proportional to i,

D. none of the above

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_cQPHqq71saj7
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39. Force between two objects of equal masses is F, If 25 % mass of one

object is transferred to the other object, then find the new force.

o Watch Video Solution

40. (a) A uniform rod of mass M and length L is placed at distance L

from a point mass m as shown. Find force on m

ax
fe— X —>te>]
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(b) A semiconductor wire has a length L and mass M. A particle of mass
m is placed at the centre of the circle. find the gravitational attraction on

the particle due to the wire.

° Watch Video Solution



https://dl.doubtnut.com/l/_20qfrkTzxjfz
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https://dl.doubtnut.com/l/_mxEULNO7n8qw

41. Two particles of equal mass mg are moving round a circle of radius r
due to their mutual gravitational interaction. Find the time period of

each particle.

° Watch Video Solution

42. Three masses, each equal to M, are placed at the three corners of a
square of side a. the force of attraction on unit mass at the fourth corner

will be

° Watch Video Solution

43. Three equal masses of 1 kg each are placed at the vertices of an
equilateral APQR and a mass of 2kg is placed at the centroid O of the
triangle which is at a distance of 4/2m from each the verticles of the

triangle. Find the force (in newton) acting on the mass of 2 kg.

° Watch Video Solution



https://dl.doubtnut.com/l/_g73vnulv8yBg
https://dl.doubtnut.com/l/_AO4iF6I2qpeF
https://dl.doubtnut.com/l/_39kEoCF5KCIA

44.The acceleration due to gravity at the moon's surface is 1.67ms ~ 2. If

the radius of the moon is 1.74 x 10%m, calculate the mass of the moon.

° Watch Video Solution

45. Assume that if the earth were made of lead of relative density 11.3,
then what would be the value of acceleration due to gravity on the earth

surface ?

° View Text Solution

46. What will be the relation between the acceleration due to gravity on
the surface of the earth and on a planet respectively, whose mass and

radius are four times that of the earth ?

° Watch Video Solution



https://dl.doubtnut.com/l/_6P1uUXOvlaez
https://dl.doubtnut.com/l/_7elWSgZamfN3
https://dl.doubtnut.com/l/_5TX54XAHcDfl

47. At what height above the earth's surface the acceleration due to
gravity will be 1/9 th of its value at the earth’s surface? Radius of earth is

6400 km.

° Watch Video Solution

48. At what altitude, the acceleration due to gravity reduces to one fourth

of its value as that on the surface of the earth ? Take radius of earth as

6.4 x 10%m, g on the surface of the earth as 9.8ms 2.

° Watch Video Solution

49. At what height the acceleration due to gravity decreasing by 51 % of

its value on the surface of th earth ?

° Watch Video Solution



https://dl.doubtnut.com/l/_CV2CyFzxUTxL
https://dl.doubtnut.com/l/_bMqT9Vkxdoy9
https://dl.doubtnut.com/l/_a1TZFEdN3esf

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

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

° Watch Video Solution

51. At which depth from Earth surface, acceleration due to gravity is

decreased by 1% ?

° Watch Video Solution

52. Assuming earth to be a sphere of uniform mass density, how much
would a body weigh half way down the centre of the earth, if it weighed

100 N on the surface ?

° Watch Video Solution



https://dl.doubtnut.com/l/_gnYD93lSeZIw
https://dl.doubtnut.com/l/_r68ROXcvhR24
https://dl.doubtnut.com/l/_6CJD6SoPPRae

53. Determine the decrease in the weight of a body when it is taken 32 km

below the earth surface. Take radius of the earth as 6400 km.

A 1%

B.0.5%

C.2%

D. NONE OF THE ABOVE

Answer: B

o Watch Video Solution

54.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 find the relation between g and g'.

o Watch Video Solution



https://dl.doubtnut.com/l/_eEm0MX7ht7WL
https://dl.doubtnut.com/l/_vbT9AtqXwFaa

55. Find the imaginary angular velocity of the earth for which the effective
acceleration due to gravity at the equator shall be zero. (take
g = 10m / s? for the acceleration due to gravity, if the earth were at rest

and radius of earth equal to 6400 km and ¢ = 60°)

o Watch Video Solution

56. Calculate the angular speed of rotation of the Earth so that the
apparent g at the equator becomes half of its value at the surface. Also

calculate the length of the day in this situation.

o Watch Video Solution

57. Find the value of angular velocity of axial rotation of the earth, such
that weight of a person at equator becomes 3/4 of its weight at pole,

Radius of the earth at equator is 6400 km.

A .62 x 10 *rads !


https://dl.doubtnut.com/l/_qjC0HMGyMJT2
https://dl.doubtnut.com/l/_tTu8kwhB0x78
https://dl.doubtnut.com/l/_bt8ZQ1uygh9v

B.52 x 10 “rads ~!.

C.62 x 10 %rads .

D. NONE OF THE ABOVE

Answer: A

° Watch Video Solution

58. Suppose the earth increases it speed of rotation. At what new time
period will the weight of a body on the equator becomes zero ? (Take,

g = 10ms 2 and radius of earth R = 6400 km)

° Watch Video Solution

59. Two point masses of mass 10 kg and 1000 kg are at a distance 1 m
apart. At which points on the line joining them, will the gravitational field

intensity be zero ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bt8ZQ1uygh9v
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https://dl.doubtnut.com/l/_Vvv5xiNnyVGM

60. Figure shows a system of point masses placed on X-axis. Find the net

gravitational field intensity at the origin
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Take sum of an infinite GP as S = 1 i -

where a= first term and r = Least common ratio.

o Watch Video Solution

61. Two solid spheres of radius 10 cm and masses 800 kg and 600 kg, are
at a distance 0.25 m apart. Calculate distance 0.20 m from the 800 kg
sphere and 0.1 m from the 600 kg sphere and does not lie on the line

joining their centres. Given, G = 6.6 x 10" ' N — m?kg 2.


https://dl.doubtnut.com/l/_Vvv5xiNnyVGM
https://dl.doubtnut.com/l/_FNOCFJzrStqP
https://dl.doubtnut.com/l/_gCwiXNvaWyqB

o Watch Video Solution

62. Gravitational field at the surface of a solid sphere s
1.5 x 10~ *N kg L. Find the gravitational field at a point situated inside
the sphere at a distance equal to half of rhe radius of the solid sphere.

A.7.5 x 10 ‘N kg *

B.7.5 x 10*N kg ~*

C.70.5 x 10 ‘N kg !

D. =1.5x 10" 'Nkg !

Answer: A

o Watch Video Solution

63. Two concentric spherical shells have masses m; and msy and radii

ry and ro(re > 71). What is the force exerted by this system on a


https://dl.doubtnut.com/l/_gCwiXNvaWyqB
https://dl.doubtnut.com/l/_rOVpcUvsXme6
https://dl.doubtnut.com/l/_muuJhb2d2cT3

particle of mass mg. If it is placed at a distance r(r; < r < ry) from the

centre ?

o Watch Video Solution

64. Mass of 20 kg is distributed uniformly over a ring of radius 2m. Find
the the grvitational field at a point lies an th axis of the ring at a distance

of 2,/3 m from the centre.

o Watch Video Solution

65. A heavy point of mass 15 kg is placed at the origin of coordinate axis.

Find the gravitational potential at a point located at * = 5e¢m on X-axis.

o Watch Video Solution

66. Two heavy point masses of mass 10° kg and 10° kg are separated by a

distance of 200 m. What will be the potential at the mid-point of the line


https://dl.doubtnut.com/l/_muuJhb2d2cT3
https://dl.doubtnut.com/l/_RyKAU0pnLCdW
https://dl.doubtnut.com/l/_VFqK7MZNwEcW
https://dl.doubtnut.com/l/_orJqItuilwz3

joining them ?

° Watch Video Solution

67. The radius of the earth is 6.37 x 10° m and its mean density is
55x 10°%kgm % and G =6.67 x 10 ''N-m?kg =2 Find the

gravitational potential on the surface of the earth.

° Watch Video Solution

68. At a point above the surface of the earth, the gravitational potential is
—5.12 x 10” J/kg and the acceleration due to gravity is 6.4m /s’
Assuming the mean radius of the earth to be 6400 km, calculate the

height of the point above the earth's surface.

° Watch Video Solution



https://dl.doubtnut.com/l/_orJqItuilwz3
https://dl.doubtnut.com/l/_QU5JAdDrnvQB
https://dl.doubtnut.com/l/_1dz6WgaqrABu

69. A particle of mass 1 kg is kept on the surface of a uniform thin
spherical shell of mass 20 kg and radius 1 m. Find the work to be done
against the gravitational force between them to take the particle away

from the thin spherical shell.

° Watch Video Solution

70. A particle of mass M is placed at the centre of a spherical shell of
same mass and radius a. What will be the magnitude of the gravitational

potential at a point situated at a/2 distance from the centre ?

° Watch Video Solution

71. Mass of 10 kg is distributed uniformly over a ring of radius 1m. Find
the gravitational potential at a point lies on the axis of the ring at a

distance of 1m from the centre.

° Watch Video Solution



https://dl.doubtnut.com/l/_IyZUjJj0O61r
https://dl.doubtnut.com/l/_WDeiiAhdGTgp
https://dl.doubtnut.com/l/_1IAaoMP8qLIg

72. If gravitational potential is V = z?, find the gravitational field at

(2,1)

° Watch Video Solution

73. If gravitational field is given by E — zi — 2y23. When gravitational

potential is zero ar (0,0) find potential cat (2,1)

° Watch Video Solution

74. Two point masses 1 kg and 4 kg are separated by a distance of 10 cm.

Find gravitational potential energy of the two point masses.

° Watch Video Solution

75. Three masses of 1 kg, 2kg, and 3 kg are placed at the vertices of an

equilateral triangle of side 1m. Find the gravitational potential energy of


https://dl.doubtnut.com/l/_JzzCh0mS61lo
https://dl.doubtnut.com/l/_q5WjspOcXvB2
https://dl.doubtnut.com/l/_p8NE3Mywa2vZ
https://dl.doubtnut.com/l/_k6dxSz2N556w

this system

(Take, G = 6.67 x 10 '"N-m ~2kg %)

o Watch Video Solution

76. Three particle each of mass m are placed at the corners of an
equilateral at the corners of an equilateral triangle of side d as shown in
figure. Calculate (a) the potential energy of the system, (b) work done on

this system if the side of the traingle is changed from d to 2d.

12 "

o Watch Video Solution



https://dl.doubtnut.com/l/_k6dxSz2N556w
https://dl.doubtnut.com/l/_1Ndx17SSr3nS

77. Infinite number of bodies, each of mass 2kg are situated on X-axis at
distance 1m, 2m, 4m, 8m, respectively from the origin, What is the

resulting gravitational potential due to this system at the origin ?

o Watch Video Solution

78. The mass of the earth is 6 x 10**kg. The constant of gravitation
G = 6.67 x 10" "'N-m ~2kg 2. The potential energy of the earth and
moon system is —7.79 x 10%®J. Determine the mean distance between

earth and moon.

o Watch Video Solution

79. A body of mass m is raised to a height 10 R from the surface of the
earth, where R is the radius of the earth. Find the increase in potential
energy. (G = universal constant of gravitational, M = mass of the earth and

g= acceleration due to gravity)


https://dl.doubtnut.com/l/_1Ndx17SSr3nS
https://dl.doubtnut.com/l/_cqufgNtehNFe
https://dl.doubtnut.com/l/_D4rY4rPIkkKJ
https://dl.doubtnut.com/l/_mYVGcP5OKXbn

° Watch Video Solution

80. Find the change in the gravitational potential energy when a body of
mass m is raised to a height nR above the surface of the earth. (Here, R is

the radius of the earth)

° Watch Video Solution

81. An object is dropped from height h = 2R on the surface of earth.
Find the speed with which it will collide with ground by neglecting effect

of air. (Where R is radius of earth, take mass of earth M)

° Watch Video Solution

82.Find the binding energy of a satellite of mass m in orbit of radius r, (R

= radius of earth, g = acceleration due to gravity)

° Watch Video Solution



https://dl.doubtnut.com/l/_mYVGcP5OKXbn
https://dl.doubtnut.com/l/_ebXvC4zUVO8A
https://dl.doubtnut.com/l/_HW9jp9yko1pN
https://dl.doubtnut.com/l/_FIC3S1IECpug

83. Calculate the escape velocity from the surface of a planet of mass

14.8 x 10?2 kg. It is given that radius of the planet is 3.48 x 10°% m.

° Watch Video Solution

84. The ratio of the masses and radii of two planets are 4:6 and 8:18.

What is the ratio of the escape speed at their surface ?

° Watch Video Solution

85. Jupiter has a mass 318 times that of earth, and its radius is 11.2 times
the earth's radius Estimate the escape velocity of a body from Jupiter's
surface, given that the escape velocity from the earth's surface

11.2kms L.

° Watch Video Solution



https://dl.doubtnut.com/l/_FIC3S1IECpug
https://dl.doubtnut.com/l/_r1bzr8k7CKJK
https://dl.doubtnut.com/l/_N2GOzWIJjbih
https://dl.doubtnut.com/l/_t5Rstf7KYEsj

86. At what temperature, hydrogen molecules will escape from the earth's
surface ? (Take, radius of earth R, = 6.4 x 10%m, mass of hydrogen
molecule m = 0.34 x 10_26kg, Boltzmann constant

k = 1.38 x 10 22JK ! and acceleration due to gravity = 9.8 x ms~?)

3kT
also take rms speed of gas as vyys = e

o Watch Video Solution

87. A space-ship is launched into a circular orbit close to the Earth,s
surface. What additional speed should now be imparted to the spaceship
so that it overcome the gravitational pull of the Earth.

Take kinetic energy of the space-ship,

GMm
2R

where m = mass of space-ship, M= mass of the earth and R = radius of the

K = total energy of space-ship =

earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_gIoJqSavwNGS
https://dl.doubtnut.com/l/_huZ4UQb2iASN

88.

A very small groove is made in the earth, and a particle of mass myg is
R .

placed at 5 distance from the centre. Find the escape speed of the

particle for that place.

o Watch Video Solution



https://dl.doubtnut.com/l/_jdvKd8KZ1r0R

89. The earth is assumed to be a sphere of raduis R. A plateform is
arranged at a height R from the surface of the fv,., where v, is its escape

velocity form the surface of the earth. The value of fis

° Watch Video Solution

90. A body is projected upwards with a velocity of 4 x 11.2km s ~! from
the surface of earth.What will be the velocity of the body when it escapes

from the gravitational pull of earth ?

° Watch Video Solution

91. 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,/ s>

° Watch Video Solution



https://dl.doubtnut.com/l/_CBJvhReHUZm6
https://dl.doubtnut.com/l/_HTOQnlS9lQYM
https://dl.doubtnut.com/l/_rj7YRQB1zkl8
https://dl.doubtnut.com/l/_FMIA1V0QgjlC

92. A particle is projected vertically upwards the surface of the earth
(radius R,) with a speed equal to one fourth of escape velocity what is

the maximum height attained by it from the surface of the earth?

° Watch Video Solution

93. With what velocity must a body be thrown from earth's surface so
that it may reach a maximum height of 4R, above the Earth's surface ?

(Radius of the Earth R, = 6400km, g = 9.8ms ~2).

° Watch Video Solution

94, A satellite circled around the earth at a distance of 100 km. Determine

its orbital velocity, if the radius of the earth is 6400 km and g = 9.8ms 2

° Watch Video Solution



https://dl.doubtnut.com/l/_FMIA1V0QgjlC
https://dl.doubtnut.com/l/_ACN9eeERJ2Ff
https://dl.doubtnut.com/l/_4HX8H4LXBeN0

95. A satellite is launched into a circular orbit close to the earth's surface.
What additional velocity has new to be imparted to the satellite in the

orbit to overcome the gravitational pull ?

° Watch Video Solution

96. A satellite revolves around the earth at a height of 1000 km. The
radius of the earth is 6.38 x 10°km. Mass of the earth is
6 x 10**kg and G = 6.67 x 10 *N-m?kg 2. Determine its orbital

velocity and period of revolution.

° Watch Video Solution

97. A satellite contructs a circle around the earth in 90 minutes.

Determine the height of the satellite above the earth's surface.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z18ZYJu1JYIF
https://dl.doubtnut.com/l/_l2y677a7tBOG
https://dl.doubtnut.com/l/_eu0mFlQCaHLt
https://dl.doubtnut.com/l/_VbTETHiJ5KkM

98.If a spaceship orbits the earth at a height of 500 km from its surface,
then determine its (i) kinetic energy, (ii) potential energy, and (iii) total
energy (iv) binding energy. Mass of the satellite = 300 kg, Mass of the
earth =6 X 1024kg, radius of the earth
— 6.4 x 10°n, G = 6.67 x 10 ''N-m?kg —2. Will your answer alter if

the earth were to shrink suddenly to half its size ?

° Watch Video Solution

99. What will be the mass of an astronaut in a space satellite if at earth's

surface the astronaut weighs 250 N ? (Take g = 10ms ~2)

° Watch Video Solution

Solved Examples

1. Three particles, each of the mass m are situated at the vertices of an

equilateral triangle of side a. The only forces acting on the particles are


https://dl.doubtnut.com/l/_VbTETHiJ5KkM
https://dl.doubtnut.com/l/_zb2MPZ2wx77R
https://dl.doubtnut.com/l/_taB3IW4vaMWR

their mutual gravitational forces. It is desired that each particle moves in
a circle while maintaining the original mutual separation a. Find the

initial velocity that should be given to each particle and also the time

Gmims >

period of the circular motion. (F = >

T

o Watch Video Solution

2.In the above problem, find total mechanical energy of the system .

o Watch Video Solution

3. Two concentric shells of masses M; and M, are concentric as shown.

Calculate the gravitational force on m due to M; at points P,Q and R.


https://dl.doubtnut.com/l/_taB3IW4vaMWR
https://dl.doubtnut.com/l/_bEDlQ3AMHQux
https://dl.doubtnut.com/l/_8B7gEyAQu2lC

F=0

o Watch Video Solution

4. Gravitational potential energy between two points masses is

K
L

rn

where, K is a positive constant. With what power of 'r' time period of a

satellite of mas 'm'’ varies in circular orbit if mass of planet is M ?

v |eo

>
ﬁ

o | =

w
ﬁ


https://dl.doubtnut.com/l/_8B7gEyAQu2lC
https://dl.doubtnut.com/l/_SDEWgovTvfBu

Answer: A

° Watch Video Solution

5.1magine a light planet revolving around a very massive star in a circular
orbit of radius R with a period of revolution T. if the gravitational force of
attraction between the planet and the star is proportational to R7%/2,
then

(a) T? is proportional to R?

(b) T'? is proportional to R7/?

() T?%is proportional to R3/3

(d) T'? is proportional to R*™.

° Watch Video Solution



https://dl.doubtnut.com/l/_SDEWgovTvfBu
https://dl.doubtnut.com/l/_LIxQkE5wmPCL

6. There is a smooth tunnel upto centre C of a solid sphere of mass 'M'
and radius R.A particle of mass m( < < M) is realeased from point P

along the line CP. Find velocity of 'm' while striking at C.

° Watch Video Solution

7. A particle of mass 'm' is projected from the surface of earth with
velocityv = 2v,, where v, is the value of escape velocity from the surface
of earth . Find velocity of the particle on reaching to interstellar space (at

infinity) in terms of v,.

° Watch Video Solution



https://dl.doubtnut.com/l/_8ijBCMKTTBD2
https://dl.doubtnut.com/l/_CLiaN8cCNqW7
https://dl.doubtnut.com/l/_5WFniC4VXBxY

8. In the figure shown in text, m; = m, my = 2m and initial distance
between them is 7. Find velocities of the masses when separation

r
between them becoms ?0.

= me—>Vy V2<-—-02m

ro / 'Y< re ~ —

o Watch Video Solution

9. Find the maximum and minimum distances of the planet A from the
sun S, if at a ceration moment of times it was at a distance r; and

travelling with the velocity vy. With the angle between the radius vector


https://dl.doubtnut.com/l/_5WFniC4VXBxY
https://dl.doubtnut.com/l/_C3pl5nfjLfQl

and velocity vector being equal to ¢.

° Watch Video Solution

10. A projectile of mass m is fired from the surface of the earth at an

GM,

€

angle a = 60° from the vertical. The initial speed v is equal to

How high does the projectile rise ? Neglect air resistance and the earth's

rotation.

o Watch Video Solution



https://dl.doubtnut.com/l/_C3pl5nfjLfQl
https://dl.doubtnut.com/l/_wEgZBHS5AYnk

11. A plant of mass m; revolves round the sun of mass m,. The distance
between the sun the planet is . Considering the motion of the sun find

the total energy of the system assuming the orbits to be circular.

° Watch Video Solution

12.In the problem discussed in the text, find E — r expressions for inside

and outside points.

° Watch Video Solution

13. Two points masses 'm' and 2m are kept at certain distance as shows in
figure. Draw E —r and V — r graphs along the line joining them

corresponding to given mass system.

n:: 2m

o Watch Video Solution



https://dl.doubtnut.com/l/_J8whGHmU0b6r
https://dl.doubtnut.com/l/_ADezwU1tMV7R
https://dl.doubtnut.com/l/_zkBkqY6mvByP

14. In the problem discussed in the text, find the values of £ and V at p

dua to the remaining mass.

o Watch Video Solution

15. Distance between the centres of two stars is 10a. The masses of these
stars are M and 16 ans their radit a nd 2a respectively. A body of mass
m is fired straight from the surface of the larger star tpwards the surface
of the smaller star. What should be its minimum intial speed to reach the

surface of the smaller star? Obtain the expression in terms of G, M and

o Watch Video Solution

16. Three spherical shells of masses M, 2M and 3M have radii R, 3R and

4R as shows in figure. Find net potential at point P, where CP = 2R.


https://dl.doubtnut.com/l/_zkBkqY6mvByP
https://dl.doubtnut.com/l/_nHcEkqXexxL0
https://dl.doubtnut.com/l/_TtgVdKpd3csV
https://dl.doubtnut.com/l/_X4uyrRoGF18c

13GM
A —
12R
o 23GM
T 6R

C.zero

D _ 23GM
' 12R

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_X4uyrRoGF18c

Miscellaneous Examples

1. Explain the reason of weightlessness inside a satellite.

° Watch Video Solution

2. Find the speeds of a planet of mass m in its perihelion and aphelion
postitions. The semimajor axis of its orbit is a, ecentricity is e and te mass
of the sun is M. Also find the total energy of the planet in terms of the

given parameters.

° Watch Video Solution

3. The minimum and maximum distances of a satellite from the center of
the earth are 2R and 4R respectively, where R is the radius of earth and
M is the mass of the earth . Find

(a) its minimum and maximum speeds,

(b) radius of curvature at the point of minimum distance.



https://dl.doubtnut.com/l/_Nycbmp0QvPLi
https://dl.doubtnut.com/l/_7qSRVWDApjW7
https://dl.doubtnut.com/l/_ihOG5Jpbwr7c

I o Watch Video Solution

4. 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 r,
and r, respectively. Find the angular momentum of this planet relative to

the sun.

o Watch Video Solution

5. If a planet was suddenly stopped in its orbit supposed to be circular,

2
show that it would fall onto the sun in a time 5 times the period of the

plant's revolution.

o Watch Video Solution

6. A satellite is revolving round the earth in a circular orbit of radius r and

velocity vg. A particle is projected from the satellite in forward direction


https://dl.doubtnut.com/l/_ihOG5Jpbwr7c
https://dl.doubtnut.com/l/_eGx7dDDoZwsF
https://dl.doubtnut.com/l/_FYnVxaeLMiX4
https://dl.doubtnut.com/l/_vz2RoBNZJioO

with realative velocity v = (, /5/4 — 1)1)0. Calculate its minimum and
maximum distances from earth's centre during subsequent motion of the

particle.

o Watch Video Solution

7. An earth satellite is revolving in a circular orbit of radius a with velocity
vg. A gun is the satellite and is aimed directly towards the earth. A bullet
is fired from the gun with muzzle velocity %. Neglecting resistance
offered by cossmic dust and recoil of gun, calculate maximum and
minimum distance of bullet from the centre of earth during its

subsequency motion.

o Watch Video Solution

8. Binary stars of comparable masses m; and my rotate under the
influence of each other's gravity with a time period T'. If they are stopped
suddenly in their motions, find their relative velocity when they collide

with each constant of gravitation.


https://dl.doubtnut.com/l/_vz2RoBNZJioO
https://dl.doubtnut.com/l/_5VOTAwg9jyXo
https://dl.doubtnut.com/l/_q1OiOZfNaWQy

° Watch Video Solution

1. Three uniform spheres each having a mass M and radius a are kept in

such a way that each touches the other two. Find the magnitude of the

gravitational force on any of the spheres due to the other two.

° Watch Video Solution

2. 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.

° Watch Video Solution



https://dl.doubtnut.com/l/_q1OiOZfNaWQy
https://dl.doubtnut.com/l/_lLDGJVP1pSWi
https://dl.doubtnut.com/l/_fDjiBF3LxeyS

3. Two particles of masses 1.0 kg and 2.0 kg are placed at a separation of
50 cm. Assuming that the only forces acting on the particles are their

mutual gravitation find the initial acceleration of the two particles.

° Watch Video Solution

4.Three points A, B and C each of mass are placed in a line with AB=BC=d.
Find the gravitational force on a fourth particle P of same mass placed at
a distance d from the particle B on the perpendicular bisector of the line

AC.

° Watch Video Solution

5. Spheres of the same metarial and same radius r are touching each
other. Show that grevitational force between them is directly

proportional to i,

° Watch Video Solution



https://dl.doubtnut.com/l/_N1BJLVegUIck
https://dl.doubtnut.com/l/_ey3oreaTcnRt
https://dl.doubtnut.com/l/_qByqYgVJkY17

1. Value of g on the surface of earth is 9.8m /s®. Find its value on the
surface of a planet whose mass and radius both are two times that of

earth.

° Watch Video Solution

2. Value of g on the surface of earth is 9.8m / s. Find its
(a) at height h = R from the surface,

(b) at depth d = % from the surface . (R = radius of earth)

° Watch Video Solution

3. Calculate the distance from the surface of the earth at which above the

surface, acceleration due to gravity is the same.

Ah = (‘/52_1>R



https://dl.doubtnut.com/l/_4pklYAhuL5vU
https://dl.doubtnut.com/l/_46gg9Q2TWbiW
https://dl.doubtnut.com/l/_3eHUEzQ0RHPQ

B.h =
R

C.h=R

D. None of the Above

Answer: A

o Watch Video Solution

4. Calculate the change in the value of g at latitude 45°. Take radius of
earth R = 6.37 x 10%km.

A. —0.168m / s°

B. —0.0168m / s>

C. —0.0198m / s*

D. —0.198m / s

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3eHUEzQ0RHPQ
https://dl.doubtnut.com/l/_eWtajaQMo3Yv

5. At what height from the surface of earth will the value of g be reduced
by 36 % from the value on the surface? Take radius of earth

R = 6400km.

o Watch Video Solution

6. Determine the speed with which the earth would have to roate on its
. .3
axis , so that a person on the equator would weigh 5 th as nuch as at

person. Take R = 6400km.

o Watch Video Solution

7.A body is weighted by a spring balance to be 1.000 kg at the north pole.
How much will it weight at the equator. Account for the earth\'s rotation

only.

o Watch Video Solution



https://dl.doubtnut.com/l/_eWtajaQMo3Yv
https://dl.doubtnut.com/l/_g6017VtMfNwo
https://dl.doubtnut.com/l/_e7t0gas8U5Nd
https://dl.doubtnut.com/l/_VWd2Vj9oYsgV

8. At what rate should the earth rotate so that the apparent g at the
equator becomes zero? What will be the length of the day in this

situation?

° Watch Video Solution

9. Assuming earth to be spherical, at what height above the north pole,

value of g is same as that on earth's surface at equator?

° Watch Video Solution

Exercise 13.3

1. Two points masses m each are kept at the two verticle of an

equaliateral triangle of side 'a' as shows in figure.


https://dl.doubtnut.com/l/_WYCfydyjxbcr
https://dl.doubtnut.com/l/_NlbKGug7Yodo
https://dl.doubtnut.com/l/_C8mwMJ8UvsaY

Find gravitational potential and magnitude of field strength at O.

o Watch Video Solution

2. Five point masses m each are kept at five vertices of a regular
pentagon. Distance of centre of pentagon from any one of the verticle is

'a'. Find gravitational potential and filed strength at centre.

o Watch Video Solution



https://dl.doubtnut.com/l/_C8mwMJ8UvsaY
https://dl.doubtnut.com/l/_4qZQWUaGHXRb

3. In the above problem, if any one point mass is removed then what is

gravitational potential and magnitude of filed strength at centre?

° Watch Video Solution

4. 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
a distance 3 from the centre.

° Watch Video Solution

5. A particle of mass 20g experiences a gravitational force of 4.0N along

positive x - direction. Find the gravitational field at that point.

° Watch Video Solution



https://dl.doubtnut.com/l/_vydC09pikzYW
https://dl.doubtnut.com/l/_cM57Y7eKjD05
https://dl.doubtnut.com/l/_MerSIgl9z82h
https://dl.doubtnut.com/l/_8qzzUJuLuf2z

1. The gravitational potential due to a mass distribution s

V = 3X%Y + Y 3Z. Find the gravitational filed.

° Watch Video Solution

2. Gravitational potential at X = 2m is decreasing at a rate of
10J /kg — m along the positive x- direction. If implies that the
magnitude of gravitational filed at X = 2m is also 10n/kg. Is this

statement true or false?

° Watch Video Solution

3. The gravitational potential in a region is given by,
V = 200(X + Y)J /kg. Find the magnitude of the gravitational force on

a particle of mass 0.5kg placed at the orgin.

° Watch Video Solution



https://dl.doubtnut.com/l/_8qzzUJuLuf2z
https://dl.doubtnut.com/l/_M0EFq9jM95Mg
https://dl.doubtnut.com/l/_M7B1ASPt2cHP

4. The gravitational field in a region is given by E = (22 + 33>N/kg.
Find the work done by the gravitiational filed when a particle of mass 1kg

is moved on the line 3y + 2X = 5 from (1m, 1m) to ( — 2m, 3m).

° Watch Video Solution

1. Two small bodies of masses 10 kg and 20 kg are kept a distnce 1.0 m
apart and released. Assuming that only mutual gravitational force are
acting, find the speeds of the particles when the separation decreases to

05 m.

° Watch Video Solution

2. Four particles each of mass m are kept at the four vertices of a square

of side 'a' . Find graitational potential energy of this system.

. l


https://dl.doubtnut.com/l/_SYG4XDjLNFqw
https://dl.doubtnut.com/l/_4h0ewWUrKi1E
https://dl.doubtnut.com/l/_jNzyXDX2TMhk

l @ yvatch video Solution

3. A particle of mass 'm' is raised to a height h = R from the surface of
earth. Find increase in potential energy. R = radius of earth. g =

acceleration due to gravity on the surface of earth.

o Watch Video Solution

4.Show that if a body be projected vertically upward from the surface of

the earth so as to reach a height nR above the surface

n
i) thei init tential i R,
(i) the increase in its potential energy is (n 1 )mg

ngR
n+1

(ii) the velocity with it must be projected is , Where r is the

radius of the earth and m the mass of body.

o Watch Video Solution

5. A projectile is fired vertically from the earth's surface with an initial

speed of 10km /s. Neglecting air drag, how high above the surface of


https://dl.doubtnut.com/l/_jNzyXDX2TMhk
https://dl.doubtnut.com/l/_fp2tFfdo8Wu6
https://dl.doubtnut.com/l/_tb3wjBm554J0
https://dl.doubtnut.com/l/_Zg8QFZDnhVsP

earth will it go?

° Watch Video Solution

6. A particle is fired vertically upward fom earth's surface and it goes up

to a maximum height of 6400 km. find the initial speed of particle.

° Watch Video Solution

1. The kinetic energy needed to project a body of mass m from the earth's

surface to infinity is

° Watch Video Solution

2. Mass and radius of a planet are two times the value of earth. What is

the value of escape velocity from the surface of this planet?



https://dl.doubtnut.com/l/_Zg8QFZDnhVsP
https://dl.doubtnut.com/l/_eqAq8qIbZDO0
https://dl.doubtnut.com/l/_Os5l6BjSY2jC
https://dl.doubtnut.com/l/_rGH4VZSnFyfn

° Watch Video Solution

3. Kinetic energy of a particle on the surface of earth is E, and the
potential energy is —2F.

(a) Will the particle escape to infinity ?

(ii) What is the value of potential energy where speed of the particle

becomes zero?

° Watch Video Solution

Exercise 13.7

1. No part of India is situated on the equator. Is it possible to have a

geostationary satellilte which always remains over New Delhi?

° Watch Video Solution



https://dl.doubtnut.com/l/_rGH4VZSnFyfn
https://dl.doubtnut.com/l/_Ms7R3WszaSjM
https://dl.doubtnut.com/l/_cbLryOQ9Slyh

2. Two satellites A and B revolve around a planet in two coplanar circular
orbits in the same sense with radii 10*km and 2 x 10*km respectively.
Time period of A is 28 hours. What is time period of another satellite?

A. 56h

B. 564/2h

C.56./3h

D. 43+/2h

Answer: B

o Watch Video Solution

3. Two satellites A and B of the same mass are orbiting the earth at
altitudes R and 3R respectively, where R is the radius of the earth.
Taking their orbit to be circular abtain the ratios of their kinetic and

potential energies.

o Watch Video Solution



https://dl.doubtnut.com/l/_TiRhxXZK618C
https://dl.doubtnut.com/l/_rdl4VJfM2Rmq

4. As satellite of mass 1000 kg is supposed to orbit the earth at a height
of 2000 km above the earth\'s surface. Find a). its speed in the orbit b). its
kinetic energy. c). The potential energy of the earth satelilte system and

d). its time period. Mass of the earth = 6 x 10**kg.

o Watch Video Solution

5.A sky lab of mass 2 x 10%kg is first lauched from the surface of earth in
a circular orbit of radius 2R and them it is shifted from this circular orbit
to another circular orbit of radius 3R. Calculate the energy required

(a) to place the lab in the first orbit,

(b) to shift the lab from first orbit to the second orbit. (R = 6400km,

g =10m/s?)

o Watch Video Solution

Level 1 Assertion And Reason


https://dl.doubtnut.com/l/_rdl4VJfM2Rmq
https://dl.doubtnut.com/l/_eCcArfSRrL9q
https://dl.doubtnut.com/l/_nthdBxWmUZx0

1. Assertion : When two masses come closer, their gravitaional potential
energy decreases.
Reason : In moving attract each other.
A.If both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.
B. If both Assertion and Reason are true but Reason is not the correct
explantion of Assertion.
C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

° Watch Video Solution

2. Assertion : In moving from centre of a solid sphere to its surface,

gravitational potential increases.


https://dl.doubtnut.com/l/_UogHCsgsX04n
https://dl.doubtnut.com/l/_GZ9lkXAgkA90

Reason : Gravitational field strength increase.

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explantion of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

° Watch Video Solution

3. Assertion : There are two identical spherical bodies fixed in two
positions as shows. While moving from A to B gravitational potential

first increases then decreases.


https://dl.doubtnut.com/l/_GZ9lkXAgkA90
https://dl.doubtnut.com/l/_Xer3GDVxKTFM

Reason : At centre point of A and B field strength will be zero.

A. If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explantion of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Xer3GDVxKTFM

4. Assertion : If we plot potential versus x- coordinate graph along the x-
axis, then field strength is zero where slope of V. — x graph is zero.

Reason : If potential is function of x- only then

dV
dx

E= —
A.If both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.
B. If both Assertion and Reason are true but Reason is not the correct
explantion of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

° Watch Video Solution



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

5. Assertion : A particle is projected upwards with speed v and it goes to
a heigth h. If we double the speed then it will move to height 4h.
Reason : In case of earth, acceleration due to gravity g varies as

1
gx — (forr > R)
r2

A.If both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct
explantion of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_twJ58VEDme2z

6. Assertion : In planetary motion angular momentum of planet about
centre of sun remains constant. But linear momentum of system does not
remain constant.
Reason : Net torque on planet any point is zero.
A.If both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.
B. If both Assertion and Reason are true but Reason is not the correct
explantion of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_e0FDegM6TGug

7. Assertion : Plane of space satellite is always equatorial plane.

Reason : On the equator value of g is minimum .

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explantion of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

o Watch Video Solution

8. Assertion : On satellites we feel weightlessness. Moon is also a satellite
of earth. But we do not feel weightlessness on moon.

Reason : Mass of moon is considerable.


https://dl.doubtnut.com/l/_h3GcForZnycd
https://dl.doubtnut.com/l/_tyilrOAQ3JIr

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explantion of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: A

o Watch Video Solution

9. Assertion : Plane of geostationary satellites always passes through
equator.
Reason : Geostationary satellites always lies above Moscow.

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.


https://dl.doubtnut.com/l/_tyilrOAQ3JIr
https://dl.doubtnut.com/l/_StZkxRflTOQ2

B. If both Assertion and Reason are true but Reason is not the correct

explantion of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: C

o Watch Video Solution

10. Assertion : It we double the circular radius of a satellite, then its
potential energy, kinetic energy and total mechanical energy will become
half.

Reason : Orbital speed of a satellite.

1

vVX ——

\/F

where, r is its radius of orbit.

A.If both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.


https://dl.doubtnut.com/l/_StZkxRflTOQ2
https://dl.doubtnut.com/l/_4swqkrvTgqFd

B. If both Assertion and Reason are true but Reason is not the correct

explantion of Assertion.

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: B

o Watch Video Solution

11. Assertion : If the radius of earth is decreased kepping its constant,

effective value of g may increase or decrease at pole.

Gm
R

Reason : Value of g on the surface of earth is given by g =
A.If both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.

B. If both Assertion and Reason are true but Reason is not the correct

explantion of Assertion.


https://dl.doubtnut.com/l/_4swqkrvTgqFd
https://dl.doubtnut.com/l/_gyEiJ7owvOtr

C. If Assertion is true, but the Reason is false.

D. If Assertion is false but the Reason is true.

Answer: D

° Watch Video Solution

Level 1 Single Correct

1. A satellite orbiting close to the surface of earth does not fall down

becouse the gravitational pull of earth

A.is balanced by the gravitational pull of moon

B. is balanced by the gravitational pull of sun

C.provides the necessary acceleration for its motion along the

circular path

D. makes it weightless


https://dl.doubtnut.com/l/_gyEiJ7owvOtr
https://dl.doubtnut.com/l/_BMZGuSulzAYk

Answer: C

o Watch Video Solution

2. For the planet - sun system identify the correct satatement.

A. the angular momentum of the planet is conserved about any point

B. the total energy of the system is conserved

C. the momentum of the planet is conserved

D. All of the above

Answer: B

o Watch Video Solution

3.If the earth stops rotating about its axis, then the magnitude of gravity

A. increases everywhere on the surface of earth



https://dl.doubtnut.com/l/_BMZGuSulzAYk
https://dl.doubtnut.com/l/_YyCQETzMNcfm
https://dl.doubtnut.com/l/_OeF3k5u5k2Iy

B. will increases only at the poles

C. will not change at the poles

D. All of the above

Answer: C

° Watch Video Solution

4. For a body to escape from earth, angle from horizontal at which it

should be fired is

A.45°

B.0°

C.90°

D. any angle

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_OeF3k5u5k2Iy
https://dl.doubtnut.com/l/_scbfG54i6glt

5. The correct variation of gravitational potential V' with radius »

measured from the centre of earth of radius R is given by

VA
(@ ﬁ\_
O rl =R r;
A.
Vi
(b) :
N
VA
(c) j
C. 0 r=R r

D. None of these

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_scbfG54i6glt
https://dl.doubtnut.com/l/_wVAZxmPvPO4n

6. The Gauss' theorem for gravitational field may be written as

Ay ds -

B.—]Q-dSzéhrmG

c.]Q.dsz
47
D._j{g.dsz

Answer: B

Q3

E

@

Q3

o Watch Video Solution

7.1n the earth-moon system, if T} and 75 are period of revolution of earth

and moon respectively about the centre of mass of the system them

AT > T,
B.T, = T)
CT, < T,

D. Insufficient data


https://dl.doubtnut.com/l/_0gXyXm2qgBBp
https://dl.doubtnut.com/l/_Z00iwY7KqDlN

Answer: B

o Watch Video Solution

8.The figure shows a spherical shell of mass M. The point a is not at the

centre but away from the centre of the shell. If a particle of mass m is

M

placed at A, then

A. it remains at rest


https://dl.doubtnut.com/l/_Z00iwY7KqDlN
https://dl.doubtnut.com/l/_ngPxiAr2jqq7

B. it experiences a net force towards the centre

C. it experiences a net force away from the centre

D. None of the above

Answer: A

o Watch Video Solution

9. If the distance between the earth and the sun were reduced to half its

present value, then the number of days in one year in one year would

have been

A. 65

B. 129

C. 183

D. 730

Answer: B

[ - |


https://dl.doubtnut.com/l/_ngPxiAr2jqq7
https://dl.doubtnut.com/l/_dUTE38AqjLRf

| @ Watch Video Solution J

10. The figure represents an elliptical orbit a planet around sun. The
planet takes time 77 to travel from A to B and it takes time 75 to travel

from C to D. If the area CSD is double that of area ASB, them

AT =T,

B.7T1 = 275


https://dl.doubtnut.com/l/_dUTE38AqjLRf
https://dl.doubtnut.com/l/_S2VzLrkEFoHw

C.T; = 0.5T,

D. Data insufficient

Answer: C

° Watch Video Solution

11. At what depth from the surface of earth the time period of a simple
pendulum is 0.5 % more than that on the surface of the Earth? (Radius
of earth is 6400km)

A. 32km

B. 64km

C.96km

D. 128km

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_S2VzLrkEFoHw
https://dl.doubtnut.com/l/_9IeIWiQyazuu

12. If M is the mass of the earth and R its radius, the radio of the

gravitational acceleration and the gravitational constant is

2
A
M
>R
C. MR?
M
D. —
R

Answer: B

o Watch Video Solution

13. The height above the surface of earth at which the gravitational filed

intensity is reduced to 1 % of its value on the surface of earth is

A.100R,

B.10R,


https://dl.doubtnut.com/l/_9IeIWiQyazuu
https://dl.doubtnut.com/l/_vHhZwITpCbfe
https://dl.doubtnut.com/l/_GBQ2EkqHwkzT

C.99R,

D.9R,

Answer: D

° Watch Video Solution

14. For a stellite orbiting close to the surface of earth the period of
revolution is 8 min . The time period of another satellite orbiting at a
geight three times the radius of earth from its surface will be

A. (84)24/2 min

B. 8(84) min

C. (84)3,/3 min

D. 3(84) min

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_GBQ2EkqHwkzT
https://dl.doubtnut.com/l/_ngIfLbXmV4AU

15. The angular speed of rotation of earth about its axis at which the
weight of man standing on the equator becomes half of his weight at the
poles is given by

A.0.034rads '

B.8.75 x 10 *rads !

C.1.23 x 10 %rads !

D.7.65 x 10 "rads "

Answer: B

o Watch Video Solution

16. The height from the surface of earth at which the gravitational
potential energy of a ball of mass m is half of that at the centre of earth

is (where R is the radius of earth)

AR
4


https://dl.doubtnut.com/l/_ngIfLbXmV4AU
https://dl.doubtnut.com/l/_6VQoIZtpFX3N
https://dl.doubtnut.com/l/_Ki4BIoDxeEKC

Answer: B

o Watch Video Solution

17. A body of mass m is lifted up from the surface of earth to a height
three times the radius of the earth R. The change in potential energy of

the body is

A 3mgR

5

C3 R
7™

D.2mgR

Answer: C

[ - 1


https://dl.doubtnut.com/l/_Ki4BIoDxeEKC
https://dl.doubtnut.com/l/_uXORcgHom6kb

| @ Watch Video Solution J

18. A satellite is revolving around earth in its equatorial plane with a
period T'. If the radius of earth suddenly shrinks to half without change in

the mass. Then, the new period of revolution will be

A 8T

B.2,/2T

c.2T

D.T

Answer: D

o Watch Video Solution

19. A planet has twice the density of earth but the acceleration due to
gravity on its surface is exactly the same as that on the surface of earth.

Its radius in terms of earth's radius R will be


https://dl.doubtnut.com/l/_uXORcgHom6kb
https://dl.doubtnut.com/l/_Z06DhiwjhVJb
https://dl.doubtnut.com/l/_MksUPwfNXoqI

AR/4
B.R/2
C.R/3

D.R/8

Answer: B

o Watch Video Solution

20.The speed of earth's rotation about its axis is w. Its speed is increased
to x times to make the effective acceleration due to gravity equal to zero
at the equator, then z is around (g = 10ms *R = 6400km)

Al

B.8.5

C.17

D. 34


https://dl.doubtnut.com/l/_MksUPwfNXoqI
https://dl.doubtnut.com/l/_Vuf8WWxPp6AI

Answer: C

° Watch Video Solution

21. A satellite is seen every 6h over the equator. It is known that it roates
opposite to that of earth's direction. Then, the angular velocity (in radius

per hour) of satellite about the centre of earth will be

N

o
|3 &3 w3 |3

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Vuf8WWxPp6AI
https://dl.doubtnut.com/l/_Qx6HUsvfSE8o

22. For a planet revolving around sun, if a and b are the respective semi-
major and semi-minor axes, then the square of its time period is

proportional to
AL +5)°
' 2
g (94— b\*
' 2

C.b

D.a’

Answer: D

o Watch Video Solution

23. The figure represents two concentric shells of radii R; and R and

masses M and M respectively. The gravitational field intensity at the


https://dl.doubtnut.com/l/_cWlXadwKdPi0
https://dl.doubtnut.com/l/_zYHJOGiZwToa

point A at distance a(R; < a < Ry) is

M

G(M; + M,)
a2
B GM; G M-
— R§
GM;
C. —
a
D. zero

Answer: C



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

| o Watch Video Solution

24, A straight tuning is due into the earth as shows in figure at a distance
b from its centre. A ball of mass m is dropped from one of its ends. The

time it takes to reach the other end is approximately

A. 42 min

B. 84 min


https://dl.doubtnut.com/l/_zYHJOGiZwToa
https://dl.doubtnut.com/l/_Or4EfByEOX57

C. 84(%) min
D. 42<£> min
R

Answer: A

° Watch Video Solution

25. Three particle of mass m each are placed at the three corners of an
equilateral triangle of side a. Find the work which should be done on this

system to increase the sides of the triangle to 2a.

3 GM?
A ——
2 1
—3GM?
B.——
l
C3GM2
2 1
3GM?
l

D.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_Or4EfByEOX57
https://dl.doubtnut.com/l/_PZIe8AIKiqQD

26. A particle is throws vertically upwards from the surface of earth and it
reaches to a maximum height equal to the radius of earth. The radio of

the velocity of projection to the escape velocity on the surface of earth is

1
A —
V2
B 1
"2
c 1
"4
1
D. ——
24/2
Answer: A

o Watch Video Solution

27. The gravitational potential energy of a body at a distance r from the

centre of earth is U. Its weight at a distance 2r from the centre of earth is


https://dl.doubtnut.com/l/_PZIe8AIKiqQD
https://dl.doubtnut.com/l/_qEaE2S9MIVga
https://dl.doubtnut.com/l/_68UMPDXiVHpR

Answer: C

° Watch Video Solution

Level 1 Subjective

1. A particle of mass 1kg is kept on the surface of a uniform sphere of
mass 20kg and radius 1.0m. Find the work to be done against the

gravitational force between them to take the particle away from the

sphere.

° Watch Video Solution



https://dl.doubtnut.com/l/_68UMPDXiVHpR
https://dl.doubtnut.com/l/_PVqDCan7e9yF

2. What is the fractional decrease in the value of free-fall acceleration g
for a particle when it is lifted from the surface to an elevation h?

(h < < R)

° Watch Video Solution

3. Two masses m; and my at an infinite distance from each other are
initially at rest, start interacting gravitationally. Find their velocity of

approach when they are at a distance r apart.

° Watch Video Solution

4. If a satellites is revolving close to a planet of density p with period T,

show that the quantity pT5 is a universal constant.

° Watch Video Solution



https://dl.doubtnut.com/l/_WMcjP5GpSm30
https://dl.doubtnut.com/l/_tSNk9LszghGJ
https://dl.doubtnut.com/l/_1KkYJNVhHP05

5. A satellite is revolving around a planet in a circular orbit. What will
happen, if its speed is increased from v to

\/r5'U() (b) 2’00

° Watch Video Solution

6. If the radius of the earth contracts to half of its present value without

change in its mass, what will be the new duration of the day?

° Watch Video Solution

7. Two concentric spherical shells have masses m, my and radit R,

Ry(R; < Ry). Calculate the force by this system on a particle of mass m,

e : (R1 + Ry)
if it is placed at a distance — from the centre.

° Watch Video Solution



https://dl.doubtnut.com/l/_bZaiZXw6YgAP
https://dl.doubtnut.com/l/_hV4zzY8VcGjJ
https://dl.doubtnut.com/l/_3s5LUBHcxbAc

8. A semicircular wire hs a length L and mass M. A paricle of mass m is
placed at the centre of the circle. Find the gravitational attraction on the

particle due to the wire.

o Watch Video Solution

9. A rocket is accelerated to speed v = 2\/g_R near the earth's surface (

R = radius of earth). Show that very far from earth its speed will be

v:\/2g_R.

o Watch Video Solution

10. Two spheres one of mass M has radius R. Another sphere has mass
4M and radius 2R. The centre to centre distance between them is 12R.
Find the distance from the centre of smaller sphere where

(a) net gravitational field is zero,

(b) net gravitational potential is half the potential on the surface of

larger sphere.


https://dl.doubtnut.com/l/_hdiNOGtJcQnj
https://dl.doubtnut.com/l/_idFrBEKYOVQ0
https://dl.doubtnut.com/l/_qPVu2RnWCA9C

o Watch Video Solution

1. A uniform solid sphere of mass M and radius a is surrounded
symmetrically by a uniform thin spherical shell of equal mass and radius
2a. Find the gravitational field at a distance a). 3/2 a from the centre , b).

5/2 as from the centre.

o Watch Video Solution

12. The density inside a solid sphere of radius a is given by p = &, where
r

po is the density at the surface and r denotes the distance from the

centre. Find the gravitational field due to this sphere at a distance 2a

from its centre.

o Watch Video Solution

13. Two neutron stars are separated by a distance of 10'm. They each

have a mass of 10*°kg and a radius of 10°m. They are initially at rest with


https://dl.doubtnut.com/l/_qPVu2RnWCA9C
https://dl.doubtnut.com/l/_8k4iY0sMz7PF
https://dl.doubtnut.com/l/_woJ2hSNcDPJN
https://dl.doubtnut.com/l/_qSeV2EuJh7ig

respect to each other.
As measured from the rest frame, how fast are they moving when
(a) their separation has decreaed to one - half its initial value,

(b) they are about to collide .

o Watch Video Solution

14. A mass m is taken to a height R from the surface of the earth and
then is given a vertical velocity v. Find the minimum value of v, so that
mass never returns to the surface of the earth. (Radius of earth is R and

mass of the earth m).

o Watch Video Solution

15. In the figure masses 400kg and 100kg are fixed.



https://dl.doubtnut.com/l/_qSeV2EuJh7ig
https://dl.doubtnut.com/l/_MpzsNUjYrTcV
https://dl.doubtnut.com/l/_xVobhzN0ibBG

(a) How much work must be done to move a 1kg mass from point A to
point B?
(b) What is the minimum kinetic with which the 1kg mass must be

projected from A to the right to reach the point B?

o Watch Video Solution

16. Two identical stars of mass M orbit around their centre of mass. Each
orbit is circular and has radius R, so that the two stars are always on
opposite of the circle.

(a) Find the gravitational force of one star on the other.

(b) Find the orbital speed of each star and the period of the orbit.

(c ) What minimum energy would be required to separate the two stars

to infinity?

o Watch Video Solution

17. Consider two satellites A and B of equal mass, moving in the same

circular orbit of radius 7 around the earth but in the opposite sense and


https://dl.doubtnut.com/l/_xVobhzN0ibBG
https://dl.doubtnut.com/l/_DNVGHBuX0lzO
https://dl.doubtnut.com/l/_Foe6HavsdhRg

therefore a collision occurs.

(@) Find the total mechanical energy E4 + Ep of the two satellite-plus-
earth system before collision.

(b) If the collision is completely inelastic, find the total mechanical energy
immediately after collision. Describe the subsequent motion of the

combined satellite.

o Watch Video Solution

18. In a certain binary star system, each star has the same mass as our
sun. They revolve about their centre of mass. The distance between them
is the same as the distance between earth and the sun. What is their

period of revolution in years ?

o Watch Video Solution

19. (a) Does it take more energy to get a satellite upto 1500km above

earth than to put in circular orbit once it is there.


https://dl.doubtnut.com/l/_Foe6HavsdhRg
https://dl.doubtnut.com/l/_3vvJkcO5sHOX
https://dl.doubtnut.com/l/_aAFRmqo4zpkY

(b) What about 3185km ?

(c ) What about 4500km? (Take R, = 6370km)

° Watch Video Solution

Level 2 Single Correct

1. An artifical satellite of mass m is moving in a circular orbit at a height
equal to the radius R of the earth. Suddenly due to intensity explosion
the satellite breakes into two parts of equal pieces. One part of the
satellite stops just after the explosion. The increase in the mechanical
energy of the system due to explosion will be

(Given, acceleration due to gravity on the surface of earth is g)

A.mgR

mgR
B. ——
2

mgR
C. 4

3mgR



https://dl.doubtnut.com/l/_aAFRmqo4zpkY
https://dl.doubtnut.com/l/_KPAMZsuxqYVD

Answer: C

° Watch Video Solution

2. A semicircular wire hs a length L and mass M. A paricle of mass m is

placed at the centre of the circle. Find the gravitational attraction on the

particle due to the wire.

A Iz along x- axis
B. along y-axis
- gy
2rGM .
C along x-axis
12
2rGM .
along y-axis
12
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_KPAMZsuxqYVD
https://dl.doubtnut.com/l/_FDx5YnFYHyOJ

3. Four particles, each of mass M and equidistant from each other, move
along a circle of radius R under the action of their mutual gravitational

attraction. The speed of each particle is:

GM

R
GM

B.\/2V2

c.\/GTM(2\/§+1)

5 GM 22 +1
‘V R 4

Answer: D

o Watch Video Solution

4. A projectile is fired from the surface of earth of radius R with a velocity
kve (where v, is the escape velocity from surface of earth and k < 1).
Neglecting air resistance, the maximum height of rise from centre of

earth is


https://dl.doubtnut.com/l/_yvLHaiE7Tdjp
https://dl.doubtnut.com/l/_Fd0UmujjYb3I

A
k> —1

B. kR

C.
1— k2

D.kER

Answer: C

o Watch Video Solution

5. Suppose a verticle tunnel is dug along the diametal of earth , which is
assumed to be a sphere of unifrom mass density p. If a body of mass m is

throws in this tunal, its acceleration at a distance y from the centre is


https://dl.doubtnut.com/l/_Fd0UmujjYb3I
https://dl.doubtnut.com/l/_CD5Czegodc8m

given by

Answer: D

| e


https://dl.doubtnut.com/l/_CD5Czegodc8m

I & Watch Video Solution ]

6. A train of mass m moves with a velocity v on the equator from east to
west. If w is the angular speed of earth about its axis and R is the radius

of the earth then the normal reaction acting on the train is

[ wR — 2v)w 2]
A.mg|l — ( ) Y

I g Rg |

[ wR — v)w 27
B. mg 1—2( ) 2

i g Ry |

[ (WR —2v)w 2]
Cmg|l — —

i g Ry |

[ wR — v)w 27
D.mg 1—2( ) Y

I g Rg |

Answer: A

o Watch Video Solution

7.The figure represents a solid uniform sphere of mass M and radius R.

A spherical cavity of radius r is at a distance a from the centre of the


https://dl.doubtnut.com/l/_CD5Czegodc8m
https://dl.doubtnut.com/l/_3DmQ03dKQPFW
https://dl.doubtnut.com/l/_XiALEudxhz0d

sphere. The gravitational field inside the cavity is

A. non - uniform

B. towards the center of the cavity

C.directly proportional to a

D. All of these

Answer: C

| e


https://dl.doubtnut.com/l/_XiALEudxhz0d

I & Watch Video Solution

8.If v, is the escape velocity for earth when a projectile is fired from the
surface of earth. Then, the escape velocity if the same projectile is fired

from its centre is

Answer: A

° Watch Video Solution

9.If the gravitational field intensity at a point is given by g = Then,

r25 "

the potential at a distance r is


https://dl.doubtnut.com/l/_XiALEudxhz0d
https://dl.doubtnut.com/l/_aNJj1TTTfoHJ
https://dl.doubtnut.com/l/_sHDLxtYmsKEx

—2GM
37,1.5
—-GM
7“2'5
2GM
) 3rl5

GM

D.
P35

Answer: A

o Watch Video Solution

10. Three identical particles each of mass M move along a common circlar

path of radius R under the mutual interaction of each other. The velocity

of each particle is

S

G 2
3

EEEN

O
w
&

O
w| o
SE


https://dl.doubtnut.com/l/_sHDLxtYmsKEx
https://dl.doubtnut.com/l/_jIyPpFphB8B2

Answer: B

° Watch Video Solution

1. If T' be the period of revolution of a plant revolving around sun in an

orbit of mean radius R, then identify the incorrect graph.

T24
(@
A R
T34
)
B. g
72
(c)
C. 1/R3

D. None of these

Answer: D



https://dl.doubtnut.com/l/_jIyPpFphB8B2
https://dl.doubtnut.com/l/_VJoNSBc3UxZq

L = vvatlln viaco >0Iution )

12. A person brings a mass of 1kg from infinty to a point A. Initially, the
mass was at rest but it moves at a speed of 3m /s as it reaches A. The
work done by the person on the mass is —5.5J. The gravitational

potential at A is

A —1J/kg
B.—4.5J / kg
C.—5.5J / kg
D. —10J / kg
Answer: D

o Watch Video Solution

13. With what minmum speed should m be projected from point C in

presence of two fixed masses M each at A and B as shows in the figure


https://dl.doubtnut.com/l/_VJoNSBc3UxZq
https://dl.doubtnut.com/l/_a4Hh5da6I6Je
https://dl.doubtnut.com/l/_JoO1OWLghX5r

such that mass m should escape the gravitational of A and B ?

2GM

Ay —

5 2V/2GM
‘ R

GM

C

N

R

@

M

D.2v/24 /5~

Answer: B

o Watch Video Solution

14. Consider two configurations of a system of three particles of masses

m, 2m and 3m. The work done by gravity in changing the configuration of


https://dl.doubtnut.com/l/_JoO1OWLghX5r
https://dl.doubtnut.com/l/_tHiRVhbgrt8f

the system from figure (i) to figure (i) is

3m
A
a /
Y 2m
m = > M=
a a
()
A. zero
g 56 ) L
- NG
6Gm> 1
C 1—- —
a V2
6Gm? 1
D. 2 — —
a V2
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_tHiRVhbgrt8f

15. A tuning is dug along the diameter of the earth. There is particle of
mass m at the centre of the tunel. Find the minimum velocity given to the

particle so that is just reaches to the surface of the earth. (R = radius

of earth)

GM

Ay —
R
GM

B.y{/ ——
2R
2GM

Coy/| —
R

D. it will reach with the help of negligible velocity

Answer: A

° Watch Video Solution

16. A body is projected horizontally from the surface of the earth (radius
= R) with a velocity equal to n times the escape velocity. Neglect
rotational effect of the earth. The maximum height attained by the body

from the earth s surface is R /2. Then, n must be


https://dl.doubtnut.com/l/_b4NSaMAnH3nG
https://dl.doubtnut.com/l/_yuK90LkX5TDL

A.,/0.6
5. (v3) /2
C.1/0.4

D.1/2

Answer: A

o Watch Video Solution

17. A tunnel is dug in the earth across one of its diameter. Two masses m
and 2m are dropped from the two ends of the tunel. The masses collide
and stick each other. They perform SHM, the ampulitude of which is
(R = radius of earth)

AR

B.R/2

CR/3

D.2R/3


https://dl.doubtnut.com/l/_yuK90LkX5TDL
https://dl.doubtnut.com/l/_Xtq9QuH84ZfC

Answer: C

° Watch Video Solution

18. There are two planets. The ratio of radius of two planets is k but radio
of acceleration due to gravity of both planets is g. What will be the ratio

of their escape velocity ?
A (kg)'/?
B. (kg) '/

C. (kg)®

D. (kg) *

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Xtq9QuH84ZfC
https://dl.doubtnut.com/l/_MTuU0rR9R81J

19. A body of mass 2kg is moving under the influence of a central force
whose potential energy is given by U = 2rJ. If the body is moving in a
circular orbit of 5m, its energy will be

A. 625J

B. 250J

C. 500J

D.125J

Answer: A

o Watch Video Solution

20. A research satellite of mass 200kg circles the earth in an orbit of
average radius 3R /2, where R is the radius of the earth. Assuming the
gravitational pull on the mass of 1kg on the earth's surface to be 10N,

the pull (in Newton) on the satellite will be

o Watch Video Solution



https://dl.doubtnut.com/l/_gxYkezJ8BENy
https://dl.doubtnut.com/l/_NCmHKLDFW3sP

21. A satellite of mass m revolves around the earth of radius R at a height
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

R
B. g
R—=zx
R2
C. g
R—1zx
R2
D. J
R+=x
Answer: D

° Watch Video Solution

22. A solid sphere of uniform density and radius R applies a gravitational
force attraction equal to F; on a particle placed at P, distance 2R from

the centre O of the sphere. A spherical cavity of radius R /2 is now made


https://dl.doubtnut.com/l/_NCmHKLDFW3sP
https://dl.doubtnut.com/l/_1W2d3ZyA2QAy
https://dl.doubtnut.com/l/_LVxl4PSxZcwH

in the sphere as shows in figure. The particle with cavity now applies a
gravitational force F; on same particle placed at P. The radio F; / F; will

be

A1/2

B.7/9

C.3

D.7

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_LVxl4PSxZcwH

Level 2 More Than One Correct

1. Three planets of same density have radii Ry, Ry and R3 such that
R, = 2R, = 3Rj3. The gravitational field at their respective surfaces are

g1, g2 and g3 and escape velocities from their surfeces are vy, vy and vs,

then
Agi/gs =2
B.g1/93 =3
C.’Ul/’Uz = 1/4
D.’Ul/’Ug =3

Answer: A::B::D

° Watch Video Solution

2. For a geostationary satellite orbiting around the earth identify the

necessary condition.


https://dl.doubtnut.com/l/_CN2IyBBYvf6P
https://dl.doubtnut.com/l/_aCPs0LovlJ66

A. it must lie in the equatorial plane of earth
B. its height from the surface of earth must be 36000km
: , : R : :
C.it period of revolution must be 2%7, where R is the radius of

earth

D. its period of revolution must be 24hrs

Answer: A::B::D

o Watch Video Solution

3. A ball of mass m is dropped from a height h equal to the radius of the

earth above the tunnel dug through the earth as shows in the figure.


https://dl.doubtnut.com/l/_aCPs0LovlJ66
https://dl.doubtnut.com/l/_j5op3DbfKCSO

Choose the correct options. (Mass of earth = M)

om
h

A. Particle will oscillate through the earth to a height h on both sides

B. Particle will execute simple harmonic motion


https://dl.doubtnut.com/l/_j5op3DbfKCSO

C. Motion of the particle is periodic

i ) 2GM
D. Particle passes the centre of earth with asped v = /| ——

R

Answer: A::C::D

° Watch Video Solution

4. Two point masses m and 2m are kept at points A and B as shown. E
represents magnitude of gravitational field strength and V the

gravitational potential. As we move from A to B

m 2m
- o
A B

A. E will first decreases then increases

B. E will first increases then decreases

C. V will first decreases then increases

D. V will first increases then decrease


https://dl.doubtnut.com/l/_j5op3DbfKCSO
https://dl.doubtnut.com/l/_blnYokEL1u4N

Answer: A::D

o Watch Video Solution

5. Two spherical shells have masses mand 2m as shows. Choose the

correct options.

2m

A.Between A and B gravitational field strength is zero

B. Between A and B gravitional potential is constant


https://dl.doubtnut.com/l/_blnYokEL1u4N
https://dl.doubtnut.com/l/_3eKwFigPuzxa

C. There will be two points one lying between B and C'and other lying

between C' and infinity when gravitational field strength are same

D.There will be a point between B and C where gravitational

potential will be zero

Answer: A::B::C

o Watch Video Solution

6. Four point masses are plaaced at four corners of a square as shows.

When positions of mand 2m are interchanged


https://dl.doubtnut.com/l/_3eKwFigPuzxa
https://dl.doubtnut.com/l/_1r5pkSgAj4fZ

4m ¢— *3m

m e- —2mM

A. gravitational field strength at centre will increases
B. gravitational field strength at centre will decreases
C. gravitational potential at centre will remain unchanged

D. gravitational potential at centre will decrease

Answer: A::C

° Watch Video Solution



https://dl.doubtnut.com/l/_1r5pkSgAj4fZ

7. Two identical particles 1 and 2 are projected from surface of earth with

same velocities in the directions shows in figure.

A.Both the particles will stop momentarily (before striking with

ground)at different times

B. Particle — 1 will rise upto lesser height compared to particle—2


https://dl.doubtnut.com/l/_5DQEkXmD0wnl

C. Minimum speed of particle—2 is more than that of particle—1

D. Particle — 1 will strike the ground earlier

Answer: B::C::D

° Watch Video Solution

8. A plantet is moving round the sun in an elliptical orbit as shows. As the

planet moves from a to B

B

A

Planet

A. its kinetic enargy will decrease

B. its potential energy will remain unchanged


https://dl.doubtnut.com/l/_5DQEkXmD0wnl
https://dl.doubtnut.com/l/_DBCVpAbuOAX4

C. its angular momentum about centre of sun will remain unchanged

D. its speed is minimum at A

Answer: C::D

° Watch Video Solution

9. A satellite of mass m is just placed over the surface of earth. In this
position mechanical energy of satellite is E;. Now it starts orbiting round
the earth in a circular path at height h = radius of earth. In this
position, kinetic energy potential energy and total mechancial energy of

satellite are K, U, and Ej, respectively. Then

N
opy B
CK,= —E,
ot = - L2

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


https://dl.doubtnut.com/l/_DBCVpAbuOAX4
https://dl.doubtnut.com/l/_WuF3I1stALNc

° Watch Video Solution

10. A satellite is revolving round the earth in circular orbit

A. if mass of earth is made four times, keeping other factors constant,

orbital speed of satellite will become two times

B. corresponding to change in part(a), times period of satellite will

become half

C.when value of G is made two times orbital speed increases and

time period decreases

D. G has no effect on orbital speed and time period

Answer: A::B::C

° Watch Video Solution

Level 2 Subjective



https://dl.doubtnut.com/l/_WuF3I1stALNc
https://dl.doubtnut.com/l/_ecJ9WOhHmERA
https://dl.doubtnut.com/l/_DKJZ8DGjDyJe

1. Three particle of mass m each are placed at the three corners of an
equilateral triangle of side a. Find the work which should be done on this

system to increase the sides of the triangle to 2a.

° Watch Video Solution

2. A man can jump vertically to a height of 1.5m on the earth. Calculate
the radius of a planet of the same mean density as that of the earth from
whose gravitational field he could escape by jumping. Radius of earth is

6.41 x 10°m.

° Watch Video Solution

3. An artificial satellite is moving in a circular orbit around the earth with
a speed equal to half the magnitude of escape velocity from the earth.

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

(ii) If the satellite is stopped suddenly in its orbit and allowed to fall freely

onto the earth, find the speed with which it hits the surface of the earth.


https://dl.doubtnut.com/l/_DKJZ8DGjDyJe
https://dl.doubtnut.com/l/_c99fm689cJIf
https://dl.doubtnut.com/l/_WYoSzchTN2Ay

° Watch Video Solution

4. A uniform metal sphere of radius R and mass m is surrounded by a
thin uniform spherical shell of same mass and radius 4R. The centre of
the shell C falls on the surface of the inner sphere. Find the gravitational

fields at points A and B.

° Watch Video Solution



https://dl.doubtnut.com/l/_WYoSzchTN2Ay
https://dl.doubtnut.com/l/_n75eEgJCK3bZ

5. Figure shows a spherical cavity inside a lead sphere. The surface of the
cavity passes through the centre of the sphere and touches the right side
of the sphere. The mass of the sphere before hollowing was M. With
what gravitational force does the hollowed out lead sphere attract a
particle of mass m that lies at a distance d from the centre of the lead
sphere on the straight line connecting the centres of the spheres and of

the cavity.

o.cﬂt'.“'.m

o Watch Video Solution



https://dl.doubtnut.com/l/_KOKiKWzpi4vO

6. The density of the core a planet is p; and that of the outer shell is p,.
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 radio of -
p2

: .

o Watch Video Solution

7.1f a satellite is revolving around a plenet of mass M in an elliptical orbit

of semi-major axis a. Show that the orbital speed of the satellite when it


https://dl.doubtnut.com/l/_xxEw6Z7E8PRh
https://dl.doubtnut.com/l/_FXZboQxscNIl

is a distance r from the focus will be given by

2 1
vzzGM{———]

r a

o Watch Video Solution

8. 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.

o Watch Video Solution

9. Distance between the centres of two stars is 10a. The masses of these
stars are M and 16M and their radii @ and 2a respectively. A body of
mass m is fired 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.

(e~ |


https://dl.doubtnut.com/l/_FXZboQxscNIl
https://dl.doubtnut.com/l/_ZInv5I6krwW3
https://dl.doubtnut.com/l/_VqwDD0bHXLDL

[ @ Watch Video Solution J

10. A smooth tunnel is dug along the radius of earth that ends at centre.
A ball is relrased from the surface of earth along tunnel. Caefficient of
restitution for collision between soil at centre and ball is 0.5. Caculate the
distance travelled by ball just second collision at center. Given mass of

the earth is M and radius of the earth is R.

o Watch Video Solution

1. Inside a fixed sphere of radius R and uniform density p, there is
R

spherical cavity of radius 5 such that surface of the cavity passes

through the centre of the sphere as shows in figure. A particle of mass

my is released from rest at centre B of the cavity. Caculate velocity with

which particle strikes the centre A of the sphere. Neglect earth's gravity.


https://dl.doubtnut.com/l/_VqwDD0bHXLDL
https://dl.doubtnut.com/l/_QzF0FsBF6Ikd
https://dl.doubtnut.com/l/_Fjfr2nOCTXSX

Initially sphere and particle are at rest.

o Watch Video Solution

12. A ring of radius R = 4m is made of a highly dense material. Mass of
the ring is mi = 5.4 x 10°kg distributed uniformly over its
circumference. A highly dense particle of mass ma = 6 x 10%kg is placed

on the axis of the ring at a distance 9 = 3m from the centre. Neglecting


https://dl.doubtnut.com/l/_Fjfr2nOCTXSX
https://dl.doubtnut.com/l/_zA6fgsHUPG7R

all other forces, except mutual gravitational interacting of the two.
Caculate
(i) displacemental of the ring when particle is at the centre of ring, and

(i) speed of the particle at that instant.

o Watch Video Solution

13. Two planets of equal mass orbit a much massive star (figure). Planet
m4 moves in circular orbit of radius 1 x 10%km with period 2yr. Planet
mgy moves in an elliptical orbit with closed distance r; = 1 X 10%km and

farthest distance 7y = 1.8 x 108&m, as shows.

(@) Using the fact that the mean radius of an elliptical orbit is the length


https://dl.doubtnut.com/l/_zA6fgsHUPG7R
https://dl.doubtnut.com/l/_8hAQNshXVfSB

of the semi-major axis, find the period of ms s orbit.
(b) Which planet has the greater speed at point P? Which has the
greater total energy?

(c ) Compare the speed of planet my at P with that at A.

° Watch Video Solution

14. In a double star, two stars one of mass m; and another of mass m,,
with a separation d, rotate about their common centre of mass. Find

(a) an expression for their time period of eavolution.

(b) the ratio of rheir kintic energies.

(c) the ratio of their angular momenta about the centre of mass.

(d) the total angular momentum of the system.

(e) the kinetic energy of the system.

° Watch Video Solution

Check Point 10.1



https://dl.doubtnut.com/l/_8hAQNshXVfSB
https://dl.doubtnut.com/l/_hBR5rsn24uFs
https://dl.doubtnut.com/l/_Y5rWnCMVO6zw

1. Kepler's second law is based on

A. Newton's first law

B. Newton's second law

C. special theory of relativity

D. conservation of angular momentum

Answer: D

o Watch Video Solution

2.When a planet moves around the sun

A. areal velocity is constant

B. linear velocity is constant

C. angular velocity is constant

D. All of the above


https://dl.doubtnut.com/l/_Y5rWnCMVO6zw
https://dl.doubtnut.com/l/_fzU5eMDrEMuS

Answer: A

° Watch Video Solution

3. A planet moves around the sun. It is closest to sun to sun at a distance

d; and have velocity v; At farthest distance d; its speed will be

Answer: C

o Watch Video Solution

4. For a satellite in elliptical orbit which of the following quantities does

not remain constant ?


https://dl.doubtnut.com/l/_fzU5eMDrEMuS
https://dl.doubtnut.com/l/_F8quTwirMWi7
https://dl.doubtnut.com/l/_WnF7Ij6EXqqy

A. Angular momentum

B. Momentum

C. Areal velocity

D. All of these

Answer: B

o Watch Video Solution

5. The motion of planets in the solar system in an example of

conservation of

A. mass

B. momentum

C.angular momentum

D. kinetic energy

Answer: C



https://dl.doubtnut.com/l/_WnF7Ij6EXqqy
https://dl.doubtnut.com/l/_73ZgMLZlrI9B

| o Watch Video Solution

6. Kepler's law starts that square of the time period of any planet moving
around the sun in an elliptical orbit of semi-major axis (R) is directly

proportional to

A R

Answer: C

° Watch Video Solution

7. The ratio of mean distances of three planets from the sun are

0.5:1:1:5, then the square of time periods are in the ratio of


https://dl.doubtnut.com/l/_73ZgMLZlrI9B
https://dl.doubtnut.com/l/_52m4sXgCb15F
https://dl.doubtnut.com/l/_UvD9zj2QQogQ

A1:4:9

B.1:9:4

C.1:8:27

D.2:1:3

Answer: C

o Watch Video Solution

8.The period of revolution of planet A round from the sun is 8 times that

of B. The distance of A from the sun is how many times greater then tht

of B from the sun ?

A5

B.4

C.3

D.2


https://dl.doubtnut.com/l/_UvD9zj2QQogQ
https://dl.doubtnut.com/l/_ItFiJzq3gCTf

Answer: B

° Watch Video Solution

9. The distance of two planets from the sun are 10'® and 10'* m

respectively. The ratio of the periods of the planet is

A.100

1

VI
C. /10

D. 10,/10

Answer: D

° Watch Video Solution

10. A satellite having time period same as that of the earth's rotation

about its own axis is orbiting the earth at a height 8R above the surface


https://dl.doubtnut.com/l/_ItFiJzq3gCTf
https://dl.doubtnut.com/l/_CuUKguwSgBBr
https://dl.doubtnut.com/l/_zq8dAjNxC98v

of earth. Where R is radius of earth. What will be the time period of

another satellite at a height 3.5 R from the surface of earth ?

A.24/2h
B.44/2 h
C.64/2h
D.3v/2h

Answer: C

o Watch Video Solution

1. Abody is orbiting around earth at a mean radius which is two times as

greater as the parking orbit of a satellite, the period of body is

A. 4 days

B. 16 days

C.2+/2 days


https://dl.doubtnut.com/l/_zq8dAjNxC98v
https://dl.doubtnut.com/l/_fkpEtmu8W3xB

D. 64 days

Answer: C

° Watch Video Solution

12. Two point masses each equal to 1 kg attract one another with a force
of 107 kg-wt. the distance between the two point masses is
approximately (G = 6.6 x 10~ "' MKS um'ts)

A.8cm

B.0.8 cm

C.80 cm

D.0.08 cm

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fkpEtmu8W3xB
https://dl.doubtnut.com/l/_oa6241JO6Iri
https://dl.doubtnut.com/l/_C8jLf9Fr6RsT

13. Gravitational force between a point mass m and M separated by a

distance is F. Now if a point mass 2m is placed next to m is contact with it.

The force on M due to m and the total force on M are

A 2F,F

B.F, 2F

C.F 3F

D.F,F

Answer: C

o Watch Video Solution

14. Three equal masses of 2kg each are placed at the vertices of an
equilateral triangle and a mass of 4 kg is placed at the centroid of the
triangle which is at a distance of 1/2 m from each of the vertices of the

triangle. The force, (in newton) acting on the mass of 4 kg is

A2


https://dl.doubtnut.com/l/_C8jLf9Fr6RsT
https://dl.doubtnut.com/l/_2kkDl3rAoTnj

C.1

D. zero

Answer: D

° Watch Video Solution

15. The force of gravitation is

A. repulsive

B. attractive

C. conservative

D. Both (b) and (c)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_2kkDl3rAoTnj
https://dl.doubtnut.com/l/_UoINm46tFRe2
https://dl.doubtnut.com/l/_U0qm7cyvngkp

16. Which of the following statements about the gravitational constant is

true ?

A. It is a force

B. It has no fruit

C. It has same value in all systems of unit

D. It does not depend on the nature of the medium in which the

bodies are kept

Answer: D

° Watch Video Solution

17. The distance of the centres of moon the earth is D. The mass of earth
is 81 times the mass of the moon. At what distance from the centre of the

earth, the gravitational force on a particle will be zero.

A2
2


https://dl.doubtnut.com/l/_U0qm7cyvngkp
https://dl.doubtnut.com/l/_58oNblxLD1Mq

Answer: D

° Watch Video Solution

18. Two balls, each of radius R, equal mass and density are placed in

contact, then the force of gravitation between them is proportional to

1
AF x —
R2
B.F x R
C.F x R*

D.F !
Fox —=
R

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_58oNblxLD1Mq
https://dl.doubtnut.com/l/_fcFaAg0jVQtH

19. If the distance between the sun and the earth is increased by three

times, then attraction between two will

A. remains constant

B. decrease by 63 %

C.increase by 63 %

D. decrease by 89 %

Answer: D

o Watch Video Solution

20. A spherical planet far out in space has mass 2M and radius a. A
particle of mass m is falling freely near its surface. What will be the

acceleration of that particle ?

GM
A

a?


https://dl.doubtnut.com/l/_fcFaAg0jVQtH
https://dl.doubtnut.com/l/_Wunf8NIPpF6R
https://dl.doubtnut.com/l/_RhzcugeoaqAx

Answer: C

° Watch Video Solution

Check Point 10.2

1. The mass of a planet is twice the mass of earth and diameter of the

planet is thrie the diameter of the earth, then the acceleration due to

gravity on the planet's surface is

Ag/2

B. 2g
C.29/9

D.3g/+/2


https://dl.doubtnut.com/l/_RhzcugeoaqAx
https://dl.doubtnut.com/l/_KPMWMeia7eej

Answer: C

° Watch Video Solution

2. If the earth suddenly shrinks (without changing mass) to half of its

present radius, then acceleration due to gravity will be

Ag/2

Answer: B

° Watch Video Solution

3. The diameters of two planets are in the ratio 4:1 and their mean

densities in the ratio 1: 2 The acceleration due to gravity on the particles


https://dl.doubtnut.com/l/_KPMWMeia7eej
https://dl.doubtnut.com/l/_4ETdKkf8cbZq
https://dl.doubtnut.com/l/_8ZsQ030qWOj2

wil be in ratio.

A 1:2

B.2:3

C.2:1

D.4:1

Answer: C

o Watch Video Solution

4. If M is the mass of the earth and R its radius, then ratio of the

gravitational acceleration and the gravitational constant is

A.
B.
CMR

2
M
M
R?
2
M
D. —
R


https://dl.doubtnut.com/l/_8ZsQ030qWOj2
https://dl.doubtnut.com/l/_qbMWsvHtfO7w

Answer: B

° Watch Video Solution

5. If G is universal gravitational constant and g is acceleration due to

G
gravity then the unit of the quantity ? is

A. km-m?

Answer: D

o Watch Video Solution

6. If density of earth increased 4 times and its radius become half of what

it is, our weight will ?


https://dl.doubtnut.com/l/_qbMWsvHtfO7w
https://dl.doubtnut.com/l/_0iiaB5nxPXL4
https://dl.doubtnut.com/l/_5rGAHOOpHEu8

A. be four times its present value

B. be doubled

C.remain same

D. be halved

Answer: B

o Watch Video Solution

7. The acceleration due to gravity g and mean density of earth p are
related by which of the following relations ?

(G = gravitational constant and R = radius of earth)

Ay — 4mgR?
e
B, — 4mgR3
KT
39
C.p=
P =4GR
3
D.p = g

ArGR?


https://dl.doubtnut.com/l/_5rGAHOOpHEu8
https://dl.doubtnut.com/l/_TEOErb6HlwsH

Answer: C

° Watch Video Solution

8.If a planet consists of a satellite whose mass and radius were both half

that of the earh, then acceleration due to gravity at its surface would be

A. 4.9ms 2

B.9.8ms 2

C.19.6ms 2

D. 29.4ms ~ 2

Answer: C

° Watch Video Solution

9. The height above the surface of the earth where acceleration due to

gravity is 1/64 of its value at surface of the earth is approximately.


https://dl.doubtnut.com/l/_TEOErb6HlwsH
https://dl.doubtnut.com/l/_jAPoMx6ar2Fm
https://dl.doubtnut.com/l/_a6OL3nzzwIro

A.45 x 10% m

B.54 x 10 m

C.102 x 10° m

D.72 x 10° m

Answer: A

o Watch Video Solution

10. If radius of earth is R, then the height h at which the value of g

becomes (1/49)th of its value at the surface is

A. 2R

B.3R

C.6R

D.4R

Answer: C



https://dl.doubtnut.com/l/_a6OL3nzzwIro
https://dl.doubtnut.com/l/_0pMhIto8SlqE

| o Watch Video Solution

11. A body has a weight 72 N. When it is taken to a height h = R= radius

of earth, it would weight

A.72N

B.36 N

C.18N

D. zero

Answer: C

° Watch Video Solution

12. A simple pendulum has a time period 77 when on the earth's surface
and T, when taken to a height R above the earth's surface, where R is the

radius of the earth. The value of % is
1


https://dl.doubtnut.com/l/_0pMhIto8SlqE
https://dl.doubtnut.com/l/_vyIHeZkQsPoF
https://dl.doubtnut.com/l/_2TzuEOwXGmUX

Al

B. /2
C.4

D.2

Answer: D

o Watch Video Solution

13. The depth d, at which the value of acceleration due to gravity becomes

1/n times the value at the surface is (R = radius of the earth)

>

B
n

Answer: B



https://dl.doubtnut.com/l/_2TzuEOwXGmUX
https://dl.doubtnut.com/l/_vrCCRszeXsJJ

| o Watch Video Solution

14. If the change in the value of g at a height h above the surface of earth
is the same as at a depth d below it (both h and d are much smaller than

the radius of the earth), then

Ad=h
B.d = 2h
C.d:h/2
D.d = h?
Answer: B

o Watch Video Solution

15. At what depth below the surface of the earth acceleration due to

gravity will be half its value at 1600 km above the surface of the earth ?


https://dl.doubtnut.com/l/_vrCCRszeXsJJ
https://dl.doubtnut.com/l/_bWDXpRNmSnyo
https://dl.doubtnut.com/l/_SU23tZRpFcja

A.4.3 x 106 m

B.2.4 x 105 m

C.3.2 x 10°m

D.1.6 x 10% m

Answer: A

o Watch Video Solution

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

A. zero

B. infinite

C.same as no the surface of earth

D. None of the above

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_SU23tZRpFcja
https://dl.doubtnut.com/l/_dcnDHjP8RUQq

17. If earth is supposed to be sphere of radius R, if gog is value of
acceleration due to gravity at latitude of 30° and g at the equator, then

value of g — g3¢- is

Answer: B

o Watch Video Solution

18. Weight of a body is maximum at

A. poles

B. equator


https://dl.doubtnut.com/l/_dcnDHjP8RUQq
https://dl.doubtnut.com/l/_0qxTQsU6mFiI
https://dl.doubtnut.com/l/_Q4QYNJTvT3dy

C. centre of earth

D. at latitude 45°

Answer: A

° Watch Video Solution

19. The angular speed of earth is rad s ~ !, so that the object on equator
may appear weightless, is (radius of earth = 6400 km)

A1.23 x 1073

B.6.20 x 10 *

C.1.56

D.1.23 x 10~°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Q4QYNJTvT3dy
https://dl.doubtnut.com/l/_QX8yR4zW69wz
https://dl.doubtnut.com/l/_9EmR20GQSXUJ

20. When a body is taken from the equator to the poles, its weight

A. remains constant

B. increases

C. decreases

D. increase at n-pole and decrease at s-pole

Answer: B

° Watch Video Solution

Check Point 103

1. Three particles each of mass m are kept at vertices of an equilateral

triangle of side L. The gravitational field at centre due to these particle is

A. zero

3IGM
L2



https://dl.doubtnut.com/l/_9EmR20GQSXUJ
https://dl.doubtnut.com/l/_cTQaQvb4O1dQ

IGM
L2
b 12GM
. NIz

Answer: A

° Watch Video Solution

2. At what height the gravitational field reduces by 75 % the gravitational

field at the surface of earth ?

A R

B. 2R

C.3R

D.4R

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_cTQaQvb4O1dQ
https://dl.doubtnut.com/l/_KcKcrkDeWyRH
https://dl.doubtnut.com/l/_KWCh2YyNfw4L

3. Gravitational field due to a solid sphere

A. remains constant throughout the sphere

B. increase inside the sphere and decreases outside the sphere

C.increases throughout with distance from the center

D. decreases throughout with distance from the centre

Answer: B

o Watch Video Solution

4. A mass m is placed inside a hollow sphere of mass M as shown in

figure. The gravitaional force on mass m is


https://dl.doubtnut.com/l/_KWCh2YyNfw4L
https://dl.doubtnut.com/l/_saKl2duzCrOl

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_saKl2duzCrOl
https://dl.doubtnut.com/l/_XKCwxeGqc071

5. A uniform solid sphere of mass m and radius r is suspended

symmetrically by a uniform thin spherical shell of radius 2r and mass m.

A.The gravitational field at a distance of 1.5r from the centre is
2 Gm
9 r2

o : . 8 Gm
B. The gravitational field at a distance of 2.5r from centre is %% 2

r

C. The gravitational field at a distance of 1.5r from centre is zero

D. The gravitational field between the sphere and spherical shell is

uniform.

Answer: B

° Watch Video Solution

6. Which one of the following graphs represents correctly represent the
variation of the gravitational field (E) with the distance (r) from the centre

of a spherical shell of mass M radius R ?


https://dl.doubtnut.com/l/_XKCwxeGqc071
https://dl.doubtnut.com/l/_frpxYxBE1FZh

Answer: D

° Watch Video Solution

7. Consider three concentric shells of masses M, M> and M3 having

radii a,b and c respectively are situated as shown in


https://dl.doubtnut.com/l/_frpxYxBE1FZh
https://dl.doubtnut.com/l/_AAVDM4hg53ge

Gravitational field at a point located at Q and P is

GOV, + My) G(M; + My)

Y2 ’ y2
G(M; + My + M3) G(M; + M)
B. = , >
G(M; + M, + M;) GM;
C. - ' —
DQM+%+%)MQ

C? ? b2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_AAVDM4hg53ge
https://dl.doubtnut.com/l/_XkZZ9AisZ9hm

8. Two bodies of masses m and M are placed at distance d apart. The
gravitational potential (V) at the position where the gravitational field

due to them is zero V is

AV = —%(m—i—M)
Gm

B.V = — —

v d

GM

CV=— —-
d
G 2

Answer: D

° Watch Video Solution

9. A thin of length L is bent to form a semicircle. The mass of rod is M.

What will be the gravitational potential at the centre of the circle ?

GM
A———
L

B _GM
" oxL


https://dl.doubtnut.com/l/_XkZZ9AisZ9hm
https://dl.doubtnut.com/l/_54riWPl7jFy7

TGM
2L

TGM

Answer: D

o Watch Video Solution

10. A particle is kept on the surface of a uniform sphere of mass 100 kg
and radius 10 cm. Find the work to be done per unit mass against the
gravitational force between them, to take the particle far away from the
sphere (you may take h = 6.67 x 10~ ''Nm?kg~?)

A.13.34 x 1010

B.3.33 x 107 '°J

C.6.67 x 10~%J

D.6.67 x 10 8J

Answer: D



https://dl.doubtnut.com/l/_54riWPl7jFy7
https://dl.doubtnut.com/l/_D14zctwAcMwH

| ¥ vvatch video sSolution J

11. The diagram showing the variation of gravitational potential of earth

with distance from the centre of earth is

Kk
b o R
:f ; r
.—-—-——E—-———————o

© o

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_D14zctwAcMwH
https://dl.doubtnut.com/l/_RBOYo04SDtWx

12. Inside a uniform shell

A. potential is variable

B. potential is zero

C. potential is constant

D. All of these

Answer: C

o Watch Video Solution

13. If V is the gravitational potential on the surface of the earth, then

what is its value at the centre of the earth ?

A2V

N
<

<

O
Wl | w


https://dl.doubtnut.com/l/_zAJtaoFOBw31
https://dl.doubtnut.com/l/_tSz0JEtdhbCJ

Answer: C

° Watch Video Solution

14. By which curve will be variation of gravitational potential of a hollow

sphere of radius R with distance be depicted ?

@ o
-
A
Vv
b) of—7~
B. :
v



https://dl.doubtnut.com/l/_tSz0JEtdhbCJ
https://dl.doubtnut.com/l/_7krGsEJxwEgb

Answer: C

° Watch Video Solution

15. For a uniform ring of mass M and radius R at its centre

A. field and potential both are zero

B. field is zero but potential is

C. field is zero but potential is —GM /R

GM

D. magnitude of field is and potential — ——

Answer: C

° Watch Video Solution

Check Point 10.4



https://dl.doubtnut.com/l/_7krGsEJxwEgb
https://dl.doubtnut.com/l/_wdAHLRZ25rf9

1. Consider the two identical particles shown in the given figure. They are
released from rest and may move towards each other influence of mutual
gravitational force.

Gravitational potential energy of the two particle system

d

>
®
m

S.A

A.is zero
B. is contant ( # 0)
C.decreases as the separation decreases

D. increases as the separation decreases

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_mbA2UvstPjce

2.1n above question 1, find the speed of each speed of each particle, when

the separation reduces to half its initial value

Gm
A/ —
d
2G'm
B.,/ ——
d
c Gm
Vo 2d

D. None of these

Answer: A

o Watch Video Solution

3. Find the potential energy of 4-particles, each of mass 1kg placed at the

four vertices of a square of side length 1 m.

A +4.0G

B.7.5G

C.—5.4G


https://dl.doubtnut.com/l/_rChOsc5oAyk3
https://dl.doubtnut.com/l/_TIR3GuVKniE8

D. +6.3G

Answer: C

° Watch Video Solution

4. The magnitude of gravitational potential energy of a body at a distance
r from the centre of earth is u. Its weight at a distance 2r from the centre

of earth is

8
e ¥le

o
AEES

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_TIR3GuVKniE8
https://dl.doubtnut.com/l/_WmqHprA1Y9J3
https://dl.doubtnut.com/l/_OLbqEq02H4g4

5.The gravitational potential energy at a body of mass m at a distance r
from the centre of the earth is U. What is the weight of the body at this

distance ?

AU

Answer: C

o Watch Video Solution

6. When a body id lifted from surface of earth height equal to radius of

earth, then the change in its potential energy is

A.mgR

B.2mgR


https://dl.doubtnut.com/l/_OLbqEq02H4g4
https://dl.doubtnut.com/l/_xsKOkTjiO6A3

C. —mgR

D.4dmgR

Answer: C

° Watch Video Solution

7.Energy required in moving a body of mass m from a distance 2R to 3R

from centre of earth of mass M is

GMm
12R?
GMm
2R?
GMm
8R
GMm
6R

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_xsKOkTjiO6A3
https://dl.doubtnut.com/l/_SdEgugAwG20k
https://dl.doubtnut.com/l/_SYKZ7dXkm4au

8. If body of mass mhas to be taken from the surface to the earth to a

height h = 4R, then the amount of energy required is (R = radius of the

earth)

A.mgR

mgR

5
dmgR
C.
5

mgR

12

Answer: C

o Watch Video Solution

9.If an object of mass m is taken from the surface of earth (radius R) to a

height 5R, then the work done is

A.2mgR

B.mgR


https://dl.doubtnut.com/l/_SYKZ7dXkm4au
https://dl.doubtnut.com/l/_B5nLSjEFjdCy

C. —mgR

D. —mgR

Answer: C

° Watch Video Solution

10. A body of mass m is kept at a small height h above the ground. If the
radius of the earth is R and its mass is M, the potential energy of the

body and earth system (with h = oo being the reference position) is

GMm N "
m
R g
8 —GMm N b
.——+m
R g
GMm
— — mgh
R
—GMm
— mgh
R
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_B5nLSjEFjdCy
https://dl.doubtnut.com/l/_51nwo3PAUo5Z

Check Point 10.5

1. In a gravitational field, if a body is bound with earth, then total

mechanical energy is

A. positive

B. zero

C. negative

D. may be positive, negative or zero

Answer: C

° Watch Video Solution

2.The binding energy of an object of mass m placed on the surface of the

earth r is (R =radius of earth, g = acceleration due to gravity)

A.mgR /2


https://dl.doubtnut.com/l/_51nwo3PAUo5Z
https://dl.doubtnut.com/l/_Lgf66DZPQjZ2
https://dl.doubtnut.com/l/_RWfOE1e83blz

Answer: B

o Watch Video Solution

3. Escape velocity on earth is 11.2kms 'what would be the escape

velocity on a planet whose mass is 1000 times and radius is 10 times that

of earth ?

A.112kms !
B.11.2kms !
C.1.12kms !

D.3.7kms

Answer: A

[ - |


https://dl.doubtnut.com/l/_RWfOE1e83blz
https://dl.doubtnut.com/l/_bTt0rAvtDeuh

| @J Watch Video Solution J

4. When escape velocity is given to a particle on surface of earth, its total
energy is

A. zero

B. greater than zero

C. less than zero

D.—GMm /2R

Answer: A

o Watch Video Solution

5. The escape velocity for a body of mass 1 kg from the earth surface is

11.2kms ~ . The escape velocity for a body of mass 100 kg would be

A.11.2 x 10> kms !


https://dl.doubtnut.com/l/_bTt0rAvtDeuh
https://dl.doubtnut.com/l/_BfrvLDbedFkN
https://dl.doubtnut.com/l/_Qod4jeD54U1g

B.112 kms !

C.11.2 kms !

D.11.2 x 102 kms !

Answer: C

o Watch Video Solution

6. The escape velocity of a body projected vertically upward from the
earth's surface is 11.2 kms ! . If the body is projected in a direction

making 30° angle to the vertical, its escape velocity in this case will be

A.11.2 kms !
: 11.2 S
. 2 ms

3
C.11.2 x %kmsl

D. ——kms !

3

Answer: A

[ - |


https://dl.doubtnut.com/l/_Qod4jeD54U1g
https://dl.doubtnut.com/l/_MgFHTcBDJSrS

| @J Watch Video Solution J

7.The escape velocity of a particle of mass m varies as

Answer: C

o Watch Video Solution

8. 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


https://dl.doubtnut.com/l/_MgFHTcBDJSrS
https://dl.doubtnut.com/l/_M4rtYFmG1lQ9
https://dl.doubtnut.com/l/_zyrGZ3SWGPpi

A 4

B.6

C.12

D. None of these

Answer: D

o Watch Video Solution

9. At what angle with the horizontal should a projectile be fired with the

escape velocity to enable it escape from gravitational pull of the earth ?

A. Less than 45°

B.45°

C. More than 45°

D. Any angle

Answer: D



https://dl.doubtnut.com/l/_zyrGZ3SWGPpi
https://dl.doubtnut.com/l/_N4qXGAFrQrqi

| o Watch Video Solution

10. The velocity with which a projectile must be fired to escape from the

earth does not depend upon

A. mass of earth

B. mass of projectile

C. radius of earth

D. None of these

Answer: B

o Watch Video Solution

11. What will be the escape speed from a planet having mass 16 times that

of earth and diameter 8 times that of the earth ? (ve = 11.2kms _1)

A.12.82kms !


https://dl.doubtnut.com/l/_N4qXGAFrQrqi
https://dl.doubtnut.com/l/_IRnZkvahvrgK
https://dl.doubtnut.com/l/_5ROMKd9mBjFa

B.15.84km s !

C.13.85km s !

D.10.54km s !

Answer: B

o Watch Video Solution

12. There are two planets and the ratio of radius of the two planets is k
but ratio of acceleration due to gravity of both planets is g. What will be

the ratio of their escape velocities ?

A (Kg)'/?

B. (Kg) '/*

Answer: A

[ - |


https://dl.doubtnut.com/l/_5ROMKd9mBjFa
https://dl.doubtnut.com/l/_Jwp0XnAQ4x3F

| @J Watch Video Solution J

13. Escape velocity from a planet is v,. If its mass is increased to 16 times
and its radius is increased to 4 times, then the new escape velocity would

be

A v,

B. \/ive

C. 2v,

D. 24/2v,

Answer: C

o Watch Video Solution

14. Gas escaps from the surface of a planet because it acquires an escape

velocity. The escape velocity will depend on which of the following factors


https://dl.doubtnut.com/l/_Jwp0XnAQ4x3F
https://dl.doubtnut.com/l/_CTM8GcXLUiUK
https://dl.doubtnut.com/l/_0ck203iYoGpR

I. Mass of the planet

Il. Mass pf the particle escaping

ll. Temperature of the planet

IV. Radius of the planet

Select the correct answer from the codes given below.
A.land Il
B.1land IV

C.land IV

D.l,Iland IV

Answer: C

o Watch Video Solution

15. The kinetic energy needed to project a body of mass m from the earth

surface (radius R) to infinity is

mgR

2


https://dl.doubtnut.com/l/_0ck203iYoGpR
https://dl.doubtnut.com/l/_rUKB7arKwVTD

B.2mgR

C.mgR

mgR

Answer: C

° Watch Video Solution

16. The escape velocity from earth is v.. A body is projected with velocity

2v.. With what constant velocity will it move in the inter planetary space ?

A v,
B. \/ﬁve
C. /30,

D. /57,

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_rUKB7arKwVTD
https://dl.doubtnut.com/l/_YMJ47bOxNRIM

17. A particle is projected vertically upwards from the surface of earth

(radius R) with a kinetic energy equal to half of the minimum value

needed for it to escape. The height to which it rises above the surface of

earth is

A R

B.2R

C.3R

D.4R

Answer: A

o View Text Solution

18. A body is projected upwards with a velocity of 3 x 11.2kms ! from
the surface of earth. What will be the velocity of the body when it escapes

from the gravitational pull of earth ?


https://dl.doubtnut.com/l/_YMJ47bOxNRIM
https://dl.doubtnut.com/l/_P8QBzmVeKmzY
https://dl.doubtnut.com/l/_f1uGauFOZzCm

A 11.2kms !
B.v/2 x 11.2kms !
C./3 x 11.2kms !

D.,/8 x 11.2km s ~*

Answer: D

o Watch Video Solution

19. With what velocity should a particle be projected so that its maximum

height attained becomes equal to radius of earth ?

1/2

>1/2
>1/2
>1/2

=[S
N—

@
o
@Q
S

N

o

/N N 7N N

S ko'
o Q m|Q =
5 =

Answer: A


https://dl.doubtnut.com/l/_f1uGauFOZzCm
https://dl.doubtnut.com/l/_RALIR1w56Qw1

° View Text Solution

20. A body is projected vertically upwards from the surface of a planet of
radius R with a velocity equal to 1/3rd the escape velocity for the planet.
The maximum height attained by the body is

AR/2

B.R/3

C.R/5

D.R/9

Answer: D

° View Text Solution

Check Point 10.6


https://dl.doubtnut.com/l/_RALIR1w56Qw1
https://dl.doubtnut.com/l/_Z13GseTiZaOc

1. The centripetal force on a satellite orbiting round the earth and the
gravitational force of earth acting on the satellite both equal F. The net

force on the satellite is

A. zero

B.F

C.Fy2

D.2F

Answer: B

o View Text Solution

2. The orbital velocity of an artificial in a circular orbit just above the
earth's surface v. For a satellite orbiting at an altitude of half the earth's

radius the orbital velocity is


https://dl.doubtnut.com/l/_BOmGy8I1Oo6T
https://dl.doubtnut.com/l/_QsN7huvuUfsx

[\

/3
B.y/—=vV

o

N
Wl N

D2
"3

Answer: C

° View Text Solution

3. Two satellite A and B go round a planet P in circular orbits having radii
4R and R respectively. If the speed of the satellite A is 3y, the speed of the

satellite B will be

A12v

B.6v

Answer: B

[ - |


https://dl.doubtnut.com/l/_QsN7huvuUfsx
https://dl.doubtnut.com/l/_uQbKw5No7lH1

| @ View Text Solution J

4.The orbital velocity of a body close to the earth's surface is

A. 8kms !

B.11.2kms !

C.3 x 108ms !

D.2.2 x 10%kms !

Answer: A

° View Text Solution

5. A satellite is revolving in circular orbit of radius r around the earth of

mass M. Time of revolution of satellite is

AT x

GM

B.T

GM


https://dl.doubtnut.com/l/_uQbKw5No7lH1
https://dl.doubtnut.com/l/_R51sFztpaL2z
https://dl.doubtnut.com/l/_XOz3ignyjod1

C.T x
GM?
3
3
r
D.T
GM
4
Answer: B

o View Text Solution

6. The period of a satellite in a circular orbit around a planet is

independent of

A. the mass of the planet

B. the radius of the planet

C.the mass of the satellite

D. All the three parameters (a), (b) and (c)

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_XOz3ignyjod1
https://dl.doubtnut.com/l/_9eCnIdjhYK4E

7. Which of the following quantities does not depend upon the orbital

radius of a satellite ?

Answer: D

o View Text Solution

8. The ratio of distance of two satellites from the centre of earth is 1:4.

The ratio of their time periods of rotation will be

Al:4
B.4:1

C.1:8


https://dl.doubtnut.com/l/_I6pvpmVIGybc
https://dl.doubtnut.com/l/_eSQgpXmRDEoC

D.8:1

Answer: C

° Watch Video Solution

9. A satellite moves round the earth in a circular orbit of radius R making
one revolution per day. A second satellite moving in a circular orbit,
moves round the earth one in 8 days. The radius of the orbit of the
second satellite is

A.8R

B.4 R

C.2R

D.R

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_eSQgpXmRDEoC
https://dl.doubtnut.com/l/_ESFvpSzo6hiA

10. Satellite is revolving around earth. If it's radius of orbit is increased to

4 times of the radius of geostationary statellite, what will become its time

period ?

A. 8 days

B. 4 days

C. 2 days

D. 16 days

Answer: A

o View Text Solution

1. If mean radius of earth is R, its angular velocity is w and the
acceleration due to gravity at the surface of the earth is g. Then the cube

of the radius of the orbit of geostationary satellite will be


https://dl.doubtnut.com/l/_1ETuyTJ0fYel
https://dl.doubtnut.com/l/_1WRUdohoMpZi

Answer: D

° View Text Solution

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

A. zero

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_1WRUdohoMpZi
https://dl.doubtnut.com/l/_MygMRA26yue5
https://dl.doubtnut.com/l/_H83t7O8qHnTp

13. Two satellite A and B, ratio of masses 3: 1 are in circular orbits of radii

r and 4r.Then ratio mechanical energy of Aand B is

A1:3

B.3:1

C.3:4

D.12:1

Answer: D

o View Text Solution

14. An artificial moving in a circular orbit around the earth has total

mechanical energy E. Its kinetic energy is

A —2E,

B.1.5E,

C.2E,


https://dl.doubtnut.com/l/_H83t7O8qHnTp
https://dl.doubtnut.com/l/_m2Rdiyj6SIBr

Answer: D

° Watch Video Solution

15. In case of an orbiting satellite if the radius of orbit is decreased

A. its kinetic energy decreases

B. its potentia energy increases

C.Both (a) and (b) are correct

D. Both (a) and (b) are wrong

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_m2Rdiyj6SIBr
https://dl.doubtnut.com/l/_ptnqDNaUzUdk

16. An artificial satellite moving in a circular orbit around the earth has a

total (kinetic + potential) energy Ej. Its potential energy and kinetic

energy respectively are

A. 2E0 and — 2E0

B. —2E0 and EO

C.2E, and — E,

D. —2E0 and — EO

Answer: C

o View Text Solution

17. Two identical satellites are orbiting are orbiting at distances R and 7R
from the surface of the earth, R being the radius of the earth. The ratio of

their

A. kinetic energies is 4


https://dl.doubtnut.com/l/_3bLYNQyeGTi5
https://dl.doubtnut.com/l/_Y3E1DQdDrdaB

B. potential energies is 4

C. total energies is 4

D. All of these

Answer: D

° View Text Solution

18. Two satellites P and Q ratio of masses 3: 1 are in circular orbits of radii

r and 8r.Then ratio of total mechanical energy of Ato B is

A1:3

B.3:1

C.3:4

D.24:1

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Y3E1DQdDrdaB
https://dl.doubtnut.com/l/_f22JlbWzg4rm

19. What is the energy required to launch a m kg satellite from earth's

surface in a circular orbit at an altitude of 7R ? (R = radius of the earth)

A 12 R
-3™9
B.mgR

¢ R
169

1

Answer: C

o Watch Video Solution

20. An astronaut experiences weightlessness in a space satellite It is

because.

A. the gravitational force is small at that location in space

B. the gravitational force is large at that location in space


https://dl.doubtnut.com/l/_f22JlbWzg4rm
https://dl.doubtnut.com/l/_fA7z5GhqRBto
https://dl.doubtnut.com/l/_cQdMBDodLfCS

C. the astronaut experiences no gravity

D. the gravitational force is infinitely large at that location in space.

Answer: C

o Watch Video Solution

(A) Chapter Exercises

1. Reason of weightlessness in a satellite is

A. zero gravity

B. no atmosphere

C. zero reaction force by satellite surface

D. None of the above

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_cQdMBDodLfCS
https://dl.doubtnut.com/l/_V8fVlCr58eR9

2.The acceleration due to gravity near the surface of a planet of radius R

and density d is proportional to

Answer: C

o View Text Solution

3. A satellite of the earth is revolving in a circular orbit with a uniform

speed v. If gravitational force suddenly disappears, the satellite will

A. continue to move speed v along the original orbit

B. move with the velocity v tangentially to the original orbit


https://dl.doubtnut.com/l/_V8fVlCr58eR9
https://dl.doubtnut.com/l/_4su7XRfaYbKp
https://dl.doubtnut.com/l/_ithmOUCOhVdf

C. fall downward with increasing velocity

D. ultimately come to rest somewhere on the original orbit

Answer: B

° View Text Solution

4.The weight of an object in the coal mine, sea level and at the top of the

mountain are Wy, W5 and W3 respectively, then

Cw <wy < ws

D.w; > wy > ws

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ithmOUCOhVdf
https://dl.doubtnut.com/l/_TdZVUlM6iDCc
https://dl.doubtnut.com/l/_r2AMxPdEPTok

5. A body is projected from earth's surface to become its satellite, its time
period of revolution will not depend upon

A. mass of earth

B. its own mass

C. gravitational constant

D. radius or orbit

Answer: B

o Watch Video Solution

6. If orbit velocity of planet is given by v = G*MPR¢, then

1 1 1
A.a,:g,b:g,c:—g

1 1 1
B.azg,bZE,C:—E

1 1 1
C.CLZE,b:—E,CZE
D.a:l b= . c= .

2’ 2’ 2


https://dl.doubtnut.com/l/_r2AMxPdEPTok
https://dl.doubtnut.com/l/_9OjVQZzy3k7H

Answer: B

° View Text Solution

7. 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 |lv x 7|

B.2|r x v

1
C. ‘E(T X ’U)

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_9OjVQZzy3k7H
https://dl.doubtnut.com/l/_BYO82KnxX8PT

8. A planet of mass m is in an elliptical orbit about the sun with an orbital

period T'. If A be the area of orbit, then its angular momentum would be

2mA

D.2mAT

Answer: A

o View Text Solution

9. To required kinetic energy of an object of mass m, so that it may

escape, will be

1

B1 R
-3 myg

C.mgR


https://dl.doubtnut.com/l/_d3WxxnTzXtwp
https://dl.doubtnut.com/l/_9eyucBQcf2Oo

D.2mgR

Answer: C

° Watch Video Solution

10. What is the fractional decrease in the value of free-fall acceleration g

for a particle when it is lifted from the surface to an elevation h ?

(h < < R)
—h
A ——
R
—2h
B. ——
—3h
cC.——
—4h
D.——
R
Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_9eyucBQcf2Oo
https://dl.doubtnut.com/l/_z3RmJ7lRSoJP
https://dl.doubtnut.com/l/_TeGiPKmUyDqt

11. The earth is an approximate sphere. If the interior contained matter

which is not of the same density everywhere, then on the surface of the

earth, the acceleration due to gravity.

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

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

centre

C. will be same everywhere in magnitude directed towards the same

D. cannot be zero at any point

Answer: D

o View Text Solution

12. As observed from the earth, the sun appears to move in an approxite
circular orbit. For the motion of another planet like mercury as observed

from the earth, this would

A. be similarly true


https://dl.doubtnut.com/l/_TeGiPKmUyDqt
https://dl.doubtnut.com/l/_alCki38WrO48

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

inverse square law

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

to the sun

D.not be true because mercury is influenced by forces other than

gravitational forces

Answer: C

o View Text Solution

13. Satellite orbitting the earth have finite life and sometimes debris of

satellites fall to the earth. This is because

A. the solar cells and batteries in satellites run out

B. the law of gravitation predict a trajectory spiralling inwards


https://dl.doubtnut.com/l/_alCki38WrO48
https://dl.doubtnut.com/l/_aXJXeDZEV0w5

C. of viscous forces causing the speed of satellite and hence height to
gradually decrease

D. of collisions with other satellites

Answer: C

o View Text Solution

14. Both the earth and the moon are subject to the gravitational force of

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

A. will be elliptical

B. will not be strictly elliptical because the total gravitational force on

it is not central

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

D. deviates considerably from being elliptical due to influence of

planets other than the earth


https://dl.doubtnut.com/l/_aXJXeDZEV0w5
https://dl.doubtnut.com/l/_gTUOeS7D7gBT

Answer: B

o View Text Solution

15. In our solar system, the inter-planetary region has chunks of matter

(much smaller in size compared to planets) called asteroids.They

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

compared to the sun

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

drift away into outer space

C. will move around the sun in closed orbits but not obey Kepler's

laws

D. will move in orbits like planets and obey Kepler's law

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_gTUOeS7D7gBT
https://dl.doubtnut.com/l/_TbK9pbiaAO1C

16. Choose the wrong option

A. Inertial mass is a measure of difficulty of accelerating a body by an

external force whereas the gravitational force on it by an external

mass

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

experimental result

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

bodies is due to the equality of gravitational mass and inertial mass

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

presence of neighbouring heavy objects but the inertial mass

cannot

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_KqPXJ74LkoMX
https://dl.doubtnut.com/l/_EQUBycXHFEVF

17. Different pounts in the earth are at slightly different distances from
the sun and hence experience different forces due to gravitation.
For a rigid body, we know that if various forces act at various points in it,
the resulant motion is as if 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

B. the torque causes the earth to spin

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

approximately a rigid body

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

Answer: A

o View Text Solution



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

18. Two satellite of same mass are launched in the same orbit of radius r

around the earth so as to rotate opposite to each other. If they collide

inelastically and stick together as wreckage, the total energy of the

system just after collision is

2GMm
A——
r

GMm
r

GMm
2r

D. zero

Answer: A

o View Text Solution

19. Compute the additional

velocity required by a satellite orbiting

around earth with radius 2R to become free from earth's gravitational

field. Mass of earth is M.


https://dl.doubtnut.com/l/_2yA6KLyJ0iSF
https://dl.doubtnut.com/l/_K2NxhP7rJXPR

2GM

R V27
GM
B. ﬁ(ﬂ_ 1)

/(B
D.,/GTM(\/ﬁnLl)

Answer: A

o Watch Video Solution

20. Particles of masses 2M, m and M are respectively at points A, B and C

. GM , .
with = (\/ﬁ + 1) is much-much smaller than M and at time ¢t = 0,

they are all at rest as given in figure

A B C

&
2M m M

At subsequent time before any collision takes place.

A. m will remain at rest


https://dl.doubtnut.com/l/_K2NxhP7rJXPR
https://dl.doubtnut.com/l/_xaXJWlPSkMyE

B. m will move towards M

C. m will move towards 2M

D. m will have oscillatory motion

Answer: C

° View Text Solution

21. Earth orbiting satellite will escape if

A.its speed is increased by 41 %
B. its KE is doubled
C.Both (a) and (b) are correct

D. Both (a) and (b) are wrong

Answer: C

° View Text Solution



https://dl.doubtnut.com/l/_xaXJWlPSkMyE
https://dl.doubtnut.com/l/_FdqcrHgB3c1m
https://dl.doubtnut.com/l/_Kz078DlvgzkT

22.Energy required in moving a body of mass m from a distance 2R to 3R

from centre of earth of mass M is

GMm
12R?
GMm
3R?
GMm
8R
GMm
4R

Answer: D

o View Text Solution

23. A body attains a height equal to the radius of the earth. The velocity

of the body with which it was projected is

GM
Ay —

R

2GM
B.\/——

R

1 GM
C.


https://dl.doubtnut.com/l/_Kz078DlvgzkT
https://dl.doubtnut.com/l/_OBpDHu9hURAw

Answer: A

° View Text Solution

24. Suppose the gravitational attraction varies inversely as the distance
from the earth. The orbital velocity of a satellite in such a case varies as

nth power of distance where n is equal to

B. zero

C.+1

D.+2

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_OBpDHu9hURAw
https://dl.doubtnut.com/l/_emH9wWt5JVr9
https://dl.doubtnut.com/l/_qLBW9e7OPSZ3

25. The rotation of the earth about its axis speeds up such that a man on
the equator becomes weightness. In such a situation, what would be the

duration of one day ?

1 R
2\l g
C.2m+/Rg
D 1 R
"2 g
Answer: A

o View Text Solution

26. The rotation of the earth radius R about its axis speeds upto a value
such that a man at latitude angle 60° feels weightless. The duration of

the day in such case will be

R
A, —
g


https://dl.doubtnut.com/l/_qLBW9e7OPSZ3
https://dl.doubtnut.com/l/_XKkvBygJ5swL

. = | B
-5?
L
31

O
3
=l

Answer: A

o Watch Video Solution

27. Assuming the radius of the earth to be 6.5 X 10° m. What is the time

period T and speed of satellite for equatorial orbit at 1.4 x 10° km above

the surface of the earth.

A.6831s and 7174 ms '
B. 341555 and 3204 ms '
C.6831s and 2144 ms !

D. 2431s and 3514ms !

Answer: A



https://dl.doubtnut.com/l/_XKkvBygJ5swL
https://dl.doubtnut.com/l/_kChQUsFXxs0m

| o Watch Video Solution

28. If gravitational attraction between two points masses be given by

mimsy
n

F=G . Then the period of a satellite in a circular orbit will be

r

proportional to

D.independent of n

Answer: B

o Watch Video Solution

29. Suppose the gravitational force varies inversely as the npower of
distance. Then the time period of a planet in circular orbit of radius R

around the sun will be proportional to-


https://dl.doubtnut.com/l/_kChQUsFXxs0m
https://dl.doubtnut.com/l/_MhUzn6rnJ83d
https://dl.doubtnut.com/l/_Ee7FMMkdr6zY

Answer: A

o Watch Video Solution

30. 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

w|lo ol

b
=


https://dl.doubtnut.com/l/_Ee7FMMkdr6zY
https://dl.doubtnut.com/l/_4dvDW3eHF8vD

Answer: B

° Watch Video Solution

31. A particle takes a time t; to move down a straight tunnel from the
surface of earth to its centre. If gravity were to remain constant this time

.t
would be %5 calculate the ratio t_l
2

>
‘ 5

~

@

ER

o

Wl

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_4dvDW3eHF8vD
https://dl.doubtnut.com/l/_xUlozPYbuNSb

32. An earth satellite of mass m revolves in a circular orbit at a height h
from the surface of the earth. R is the radius of the earth and g is
acceleration due to gravity at the surface of the earth. The velocity of the

satellite in the orbit is given by

R2
A. J
R+ h

Answer: D

o Watch Video Solution

33. A body which is initially at rest at a height R above the surface of the
earth of radius R, falls freely towards the earth. Find out its velocity on
reaching the surface of earth. Take g = acceleration due to gravity on

the surface of the Earth.


https://dl.doubtnut.com/l/_G5W3rJYp2BRU
https://dl.doubtnut.com/l/_la6RfHJDalCh

B.1/(9R)
3
C 5 gR
D./(4gR)
Answer: B

o Watch Video Solution

34. A planet of mass m moves around the Sun of mass Min an elliptical
orbit. The maximum and minimum distance of the planet from the Sun
are ry and 7y, respectively. Find the relation between the time period of

the planet in terms of r; and 7.

A.7°i’/2

B. (7’1 + 7’2)3/2
C. (7’1 — 7’2)3/2

D.’r‘;’/2


https://dl.doubtnut.com/l/_la6RfHJDalCh
https://dl.doubtnut.com/l/_R7ksMNV0dJBO

Answer: B

° Watch Video Solution

35. A rocket is launched vertical from the surface of the earth of radius R
with an initial speed v. If atmospheric resistance is neglected, then

maximum height attained by the rocket is

A h = 2RR
(% -1)

B.h = 2RR
(3 +1)

2

C.h = R

2gR
(% -1)

2

oh—F
(% +1)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_R7ksMNV0dJBO
https://dl.doubtnut.com/l/_HSU0EKnY6DRc

36.
Two particles of equal mass (m) each move in a circle of radius (r) under

the action of their mutual gravitational attraction find the speed of each

particle.
Gm
Av= —_—
R
Gm
B.v = —_
2R
1 /Gm
Cv=—y|—o
2 R
4Gm
D.v = _
R
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_C0kdM87F4CsZ

37. Suppose a smooth tunnel is dug along a straight line joining two
points on the surface of the earth and a particle is dropped from rest at
its one end. Assume that mass of the earth is uniformly distributed over

its volume. Then, which of the following statements are not correct?

GM,
2R, ’

A. the particle will emerge from the other end will velocity

where M, and R, are earth's mass and radius respectively

B. the overlapping will come to rest at centre of the tunnel

C. potential energy of the particle will be equal to zero at centre of

tunnel if it is along a diameter

D. acceleration of the particle will be proportional to its distance from

mid-point of the tunnel

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_C0kdM87F4CsZ
https://dl.doubtnut.com/l/_wVGP9cSCjFRY
https://dl.doubtnut.com/l/_OXjRjbwtJvBU

38. A satellite is moving in a circular orbit round the earth with a
diameter of orbit 2R. At a certain point a rocket fixed to the satellite is
fired such that it increases the velocity of the satellite tangentially. The
resulting orbit of the satellite would be

A. same as before

B. circular orbit with diameter greater than 2R

C. elliptical orbit with minimum distance from the earth equal to R

D. elliptical orbit with maximum distance from the earth equal to R.

Answer: C

o Watch Video Solution

M
39. If the mass of moon is 30 where M is the mass of earth, find the
distance of the point where gravitational field due to earth and moon
cancel each other, from the centre of moon. Given the distance between

centres of earth and moon is 60 R where R is the radius of earth


https://dl.doubtnut.com/l/_OXjRjbwtJvBU
https://dl.doubtnut.com/l/_kH0nVEnhj1xj

A 4R

B.8R

C.12R

D.6R

Answer: D

o Watch Video Solution

40. What is the energy required to launch a m kg satellite from earth's

surface in a circular orbit at an altitude of 7R ? (R = radius of the earth)

A2 R
-3™mg

B.mgR

5
C. Eng

D1 R
-3™mg

Answer: C



https://dl.doubtnut.com/l/_kH0nVEnhj1xj
https://dl.doubtnut.com/l/_CBBXBsBf6SDJ

| o Watch Video Solution

41. The orbital angular momentum of a satellite revolving at a distance r
from the centre is L . If the distance is increased to 16 r, then the new

angular momentum will be

A.16L

B.64L

L
4

D.4L

Answer: D

o Watch Video Solution

42. Two spherical bodies of masses m and 4m and radii R and 2R
respectively are released in free space with initial separation between

their centres equal to 15 R. If they attract each other due to gravitational


https://dl.doubtnut.com/l/_CBBXBsBf6SDJ
https://dl.doubtnut.com/l/_QAiVII3yzPm6
https://dl.doubtnut.com/l/_Gd02NQ0pDLf9

force only, then the distance covered by smaller sphere just before

collision will be

14 R

A.5R

B.9.6R

C.25R

D.6R

Answer: B

o Watch Video Solution

43. Two spheres of masses m and 2m are separated by distance d. A

particle of mass 3 is projected straight from 2m towards m with a


https://dl.doubtnut.com/l/_Gd02NQ0pDLf9
https://dl.doubtnut.com/l/_vYHCnKIVAFlK

velocity vg. Which of the following statements is correct ?

A. Velocity of the particle decreases constantly

B. Velocity of the particle increase constantly

C. Acceleration of the particle may become momentarily zero

D. The particle never retraces its path

Answer: C

o Watch Video Solution

44. A ring of mass my and radius R is fixed in space at some location. An
external agent brings a point mass my from infinity to centre of the ring.

Work done by the external agent will be

Gm1m2
R
Gm1m2

R

/.2 2
G mi + m;

R

A —

C.



https://dl.doubtnut.com/l/_vYHCnKIVAFlK
https://dl.doubtnut.com/l/_rFcEXhL9mWkX

Gm1m2

R(m} + m3)

D.

Answer: A

o Watch Video Solution

45, An artificial 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"

Answer: C


https://dl.doubtnut.com/l/_rFcEXhL9mWkX
https://dl.doubtnut.com/l/_sJ3ptAW3mwnw

° Watch Video Solution

46. A person brings a mass of 1 kg from infinity to a point . Initally the

1

mass was at rest but it moves at a speed of 2 ms ™~ as it reaches A. The

work done by the person on the mass is -3). The potential at A is

A —3T kg !
B.—12J kg *
C.—5Jkg !

D. None of these

Answer: C

o Watch Video Solution

47. What impulse need to be given to a body of mass m, released from
the surface of earth along a straight tunnel passing through centre of

earth, at the centre of earth, to bring it to rest. (Mass of earth M, radius


https://dl.doubtnut.com/l/_sJ3ptAW3mwnw
https://dl.doubtnut.com/l/_ZDDfARYKBS7Z
https://dl.doubtnut.com/l/_YGEzUEz17UvH

of earth R)
*3

|GM
A my —
R
GMm
B.{\/ —
\/ R
GM

Cmy/ ———
2R

D. zero

Answer: A

o Watch Video Solution

48. Two concentric shells of masses M; and M, are concentric as shown.

Calculate the gravitational force on m due to M; and M, at points P,Q


https://dl.doubtnut.com/l/_YGEzUEz17UvH
https://dl.doubtnut.com/l/_PdOBXqWWg8A2

and R.

AFPIO
GMlm
G(M; + M.
C.Fp= (M, + M)

c2

D. All are correct

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_PdOBXqWWg8A2
https://dl.doubtnut.com/l/_rZFjDg0ROpD7

49. Four equal masses (each of mass M) are placed at the corners of a
square of side a. The escape velocity of a body from the centre O of the

square is

2GM
a

L | 8vaeM
) a

AGM
C.
a

5 [ 4/2GM
) a

Answer: B

A4

o Watch Video Solution

50. Energy of a satellite in circular orbit is Ey. The energy required to
move the satellite to a circular orbit of 3 times the radius of the initial

orbit is

Ey

w| o


https://dl.doubtnut.com/l/_rZFjDg0ROpD7
https://dl.doubtnut.com/l/_CTzmxkv4rKoU

Answer: A

o Watch Video Solution

51. Pertaining to two planets, the ratio of escape velocities from
respective surfaces is 1:2 , the ratio of the time period of the same
simple pendulum at their respective surfaces is 2: 1 (in same order). Then

the ratio of their average densities is

Al:1
B.1:2
C.1:4

D.8:1


https://dl.doubtnut.com/l/_CTzmxkv4rKoU
https://dl.doubtnut.com/l/_j94ZLf02PxM9

Answer: C

° Watch Video Solution

52. An object is released from a height twice the radius of the earth on
the surface of earth. Find the speed with which it will collide with group

by neglecting effect of air. (Take, R radius of earth and mass of earth as M)

GM
A2y —
3R
8.3 GM
' 2R
9 GM
' R
GM
D.3,/ —
R
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_j94ZLf02PxM9
https://dl.doubtnut.com/l/_z7wapUN2BFX5

53. 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 r,

and r, respectively. Find the angular momentum of this planet relative to

the sun.
2GMryr,
Am, | ——
(rp +7a)
4GMryr,
Bm, ——
(rp +7a)
GMryr,
Cmy| ——
(rp + ra)
GMrpr,
Dm, ————
2(rp, +74)
Answer: A

° Watch Video Solution

54. The magnitude of the gravitational field at distance r; and r5 from
the centre of a uniform sphere of radius R and mass M are F; and Fj

respectively. Then:


https://dl.doubtnut.com/l/_pqV6dxpyAaob
https://dl.doubtnut.com/l/_gRMnFd5EEEQi

Answer: A

r .

L1 if 1y <Randry <R
r2

2

T'l .

—, 1fT1>R&IldT2>R
r3

T9 .

—, if riy <R and r9 < R
T1

—, if iy >R and ro < R

o Watch Video Solution

55. Two particles of mass m and M are initialljy at rest at infinite distance.

Find their relative velocity of approach due to gravitational attraction

when d is their separation at any instant

2G(M + m)

d

G(M + m)

G(M +m)

@
T|&

d

G(M + m)

4d


https://dl.doubtnut.com/l/_gRMnFd5EEEQi
https://dl.doubtnut.com/l/_DIiK1eUHnEw5

Answer: A

° Watch Video Solution

56. The ratio of energy required to raise a satellite to a height h above

the earth surface to that required to put it into the orbit is

A.h:2R

B.2h: R

CR:h

D.h:R

Answer: B

° Watch Video Solution

57. 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,


https://dl.doubtnut.com/l/_DIiK1eUHnEw5
https://dl.doubtnut.com/l/_ZuxzV7JBqj0x
https://dl.doubtnut.com/l/_5CTRMCuNxv7u

starts form rest at a height H < < R above the earth's surface, and

reaches the earth's surface in time ¢. then ¢ is equal to

>
S~
I

N
S~
Il

@
(o
I

39

o
~~
I

Answer: C

o Watch Video Solution

58. Let E be the energy required to raise a satellite to height h above

earth's surface and E' be the energy required to put the same satellite

into orbit at that height. Then E/ E’ is equal to

2h
(R + 2h)
B. L
(2R + 3h)


https://dl.doubtnut.com/l/_5CTRMCuNxv7u
https://dl.doubtnut.com/l/_uWXE3xgUeJti

Answer: A

° Watch Video Solution

59. A satellite is revolving round the earth with orbital speed v if it is
imagined to stop suddenly the speed with which it will strike the surface

of the earth would be (v, - escape speed of a body from earth s surface)

v — v
D. \/vz + 2'03

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_uWXE3xgUeJti
https://dl.doubtnut.com/l/_8gZLhuHOrzk4

60. Four particles, each of mass M and equidistant from each other, move
along a circle of radius R under the action of their mutual gravitational

attraction. The speed of each particle is:

GM

R

GM

B.\/2V2

c.\/G?M(z

V2
GM [ 22 +1
R 4

+1)

D.

Answer: D

o Watch Video Solution

61. Three particle each of mass m, are located at the vertices of an
equilateral triangle of side a. At what speed must they move if they all
revolve under the influence of their gravitational force of attraction in a

circular orbit circumscribing the triangle while still preserving the


https://dl.doubtnut.com/l/_8gZLhuHOrzk4
https://dl.doubtnut.com/l/_ikJMOcW0qRbl
https://dl.doubtnut.com/l/_UFxm5UqFMudT

equilateral triangle ?

A
d

30
=

Gm
A ] ——
a
2Gm
B.
a
3Gm
C.
a
4Gm
D.
a
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_UFxm5UqFMudT
https://dl.doubtnut.com/l/_kmrlnYvzRiRD

62. Three point masses each of mass m rotate in a circle of radius r with
constant angular velocity w due to their mutual gravitational attraction. If
at any instant, the masses are on the vertices of an equilateral triangle of

side a, then the value of wis

A m
. p
B 3Gm
. e
Gm
C.,| —
3a?

D. None of these

Answer: B

o Watch Video Solution

63. Two identical thin rings each of radius R are coaxially placed at a
distance R. If the rings have a uniform mass distribution and each has
masses 2m and 4m respectively, then the work done in moving a mass m

from centre of one ring to that of the other is


https://dl.doubtnut.com/l/_kmrlnYvzRiRD
https://dl.doubtnut.com/l/_fsPqAxtY9YqQ

Answer: B

o Watch Video Solution

64. A solid sphere of mass M and radius R has a spherical cavity of radius
R/2 such that the centre of cavity is at a distance R/2 from the centre of
the sphere. A point mass m is placed inside the cavity at a distance R/4

from the centre of sphere. The gravitational force on mass m is

11GMm
A —
R2
14GMm
R2
GMm
2R?2
GMm
R2



https://dl.doubtnut.com/l/_fsPqAxtY9YqQ
https://dl.doubtnut.com/l/_IuCTe5I2b3DV

Answer: C

° Watch Video Solution

65. A point P(R\/g, 0, 0) lies on the axis of a ring of mass M and radius
R. The ring is located in yx-plane with its centre at origin O. A small

particle of mass m starts from P and reaches O under gravitational

attraction only. Its speed at O will be

GM
Ay —
R
Gm
B.y/ —
R
c GM
' 2R
2m
D. | ——
V2R
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_IuCTe5I2b3DV
https://dl.doubtnut.com/l/_XA5d3YKqcoZR

66. A mass m is at a distance a from one end of a uniform rod of length |

and mass M. Find the gravitational force on the mass due to the rod.

A 4GMm
(a+1)?
A4GmM

" 4a2 — 2

GMm
2

a
GmM

D. —
2(l+ a)

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_IeptElDT4dA5

67. A solid sphere of uniform density and radius R applies a gravitational
force of attraction equal to F on a particle placed at P, distance 2R
from the centre O of the sphere. A spherical cavity of radius R /2 is now
made in the sphere as shown in figure. The particle with cavity now
applies a gravitational force F5 on same particle placed at P. The radio

F2/F1 will be

Ol | w | ©|w


https://dl.doubtnut.com/l/_Wq3D0NRICYwc

Answer: D

o Watch Video Solution

68. Suppose a vertical tunnel is dug along the diameter of earth , which is
assumed to be a sphere of uniform mass density p. If a body of mass m is
thrown in this tunnel, its acceleration at a distance y from the centre is

given by



https://dl.doubtnut.com/l/_Wq3D0NRICYwc
https://dl.doubtnut.com/l/_V2PuROlXrAbb

Answer: D

° Watch Video Solution

(B) Chapter Exercises

1. Assertion : Gravitational force between two masses in air is F. If they are

immersed in water, force will remain F
Reason : Gravitational force does not depend on the medium between
the masses.

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion


https://dl.doubtnut.com/l/_V2PuROlXrAbb
https://dl.doubtnut.com/l/_APE3sEpgqCpH

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

o Watch Video Solution

2. Assertion : Angular momentum of a planet is constant about any point

Reason : For acting on the planet is a central force.

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false


https://dl.doubtnut.com/l/_APE3sEpgqCpH
https://dl.doubtnut.com/l/_yqiPFOfZ0n8c

D. If Assertion is false but Reason is true

Answer: D

o Watch Video Solution

3. Assertion : Kepler's law for planetary motion are consequence of

Newton's laws

Reason : Kepler's laws can be derived by using Newton's laws.

A.If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

[ - 1


https://dl.doubtnut.com/l/_yqiPFOfZ0n8c
https://dl.doubtnut.com/l/_98Q3oBOB5Zib

| @ Watch Video Solution J

4. Assertion : The field strength at the centre of a ring is zero

Reason : At the centre of the ring, slope of V-r graph is zero.\

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

o Watch Video Solution

5. Assertion : The binding energy of a satellite does not depend upon the

mass of the satellite.


https://dl.doubtnut.com/l/_98Q3oBOB5Zib
https://dl.doubtnut.com/l/_3cjK24O7B9W8
https://dl.doubtnut.com/l/_t0xwO7GKPYUy

Reason : Binding energy is the negative value of total energy of satellite.

A.If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

° Watch Video Solution

6. Assertion : Plane of a satellite always passes through the centre of

earth

Reason : Gravitational force on satellite is always towards centre of earth.


https://dl.doubtnut.com/l/_t0xwO7GKPYUy
https://dl.doubtnut.com/l/_Hd4mnmQRSkuN

A.If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

o Watch Video Solution

7. Assertion : Gravitational potential and gravitational potentail energy,
both are related to the work done by gravitational force in the
gravitational field

Reason : Gravitational field strength is related to the gravitaional force in

gravitational field.


https://dl.doubtnut.com/l/_Hd4mnmQRSkuN
https://dl.doubtnut.com/l/_igkjAMt0Tzgf

A.If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

o Watch Video Solution

8. Assertion : One two sides of a point mass, gravitational field strength is
same at same distance,
Reason : As we move away from a point mass, value of gravitational

potential decreases.

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion


https://dl.doubtnut.com/l/_igkjAMt0Tzgf
https://dl.doubtnut.com/l/_5ft5Y9mW5zYL

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

o Watch Video Solution

9. Assertion : If gravitational potential at some point is zero, then

gravitational field strength at that point will also be zero.

Reason : Except at infinity gravitational potential due to a system of point

masses at some finite distance can't be zero.

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion


https://dl.doubtnut.com/l/_5ft5Y9mW5zYL
https://dl.doubtnut.com/l/_NKpd7SJUHwrB

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

o Watch Video Solution

10. Assertion : If radius of earth suddenly shrinks to half its present

without changing its mass value, then the period of an earth's satellite

will not change

Reason : Time period of a satellite does not upon the mass of earth.

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


https://dl.doubtnut.com/l/_NKpd7SJUHwrB
https://dl.doubtnut.com/l/_kFeh14ow4jJY

Answer: C

o Watch Video Solution

11. Assertion : The centres of two cubes of masses m; and m, are

separated by a distance r. The gravitational force between these two

Gm1m2

cubes will be 5

r

Reason : According to Newton's law of gravitation, gravitational force

between two point masses m; and mga separated by a distance r is

Gmlmz

P2

A. If both Assertin and Reason are correct and Reason is the correct
explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the
correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


https://dl.doubtnut.com/l/_kFeh14ow4jJY
https://dl.doubtnut.com/l/_nbBwYYKyygxN

Answer: D

o Watch Video Solution

12. Assertion : If a particle is projected from the surface of earth with
velocity equal to escape velocity, then total mechanical energy is zero
Reason : Total mechanical energy of any closed system is always negative.
A. If both Assertin and Reason are correct and Reason is the correct
explanation of Assertion
B.If both Assertion and Reason are correct but Reason is not the
correct explanation of Assertion
C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_nbBwYYKyygxN
https://dl.doubtnut.com/l/_T4HxOIzUVwAe

13. Assertion : On earth's satellite, we feel weightlessness. Moon is also

satellite of earth. But on the surface on moon, we do not feel

weightlessness

Reason : Gravitational force by earth on us on the surface of moon is

zero. But gravitational force by moon on us on its surface is non-zero.

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_o0hct2RJzfKF

14. Assertion : The centre of semicircular ring of mass m and radius R is

- : .. Gm
the origin O. The potential at origin is — T

Reason : The gravitational field strength is towards Y-axis.

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


https://dl.doubtnut.com/l/_P9ljckprS3Ih

Answer: B

o Watch Video Solution

15. Assertion : If the projuct of surface area and density is same for both

Reason : Product of surface area and density is proportional to the mass

of the planet per unit radius f the planet.

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_P9ljckprS3Ih
https://dl.doubtnut.com/l/_hUG82vtbhPiZ

16. Assertion : Areal velocity of a planet around of surface area and
density is same for two planets, escape velocities will be same for both
. L .
Reason : Areal velocity = Dy Where L is angular momentum of planet
m
about centre of sun.
A. If both Assertin and Reason are correct and Reason is the correct
explanation of Assertion
B.If both Assertion and Reason are correct but Reason is not the
correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_x88b1Lt9lD4t

17. Assertion : Mass of the rod AB is m; and of particle P is m,. Distance
between centre of rod and particle is r. Then the gravitational force

between the rod and the particle is

Gmimsy
F= "
r

A B

-
alv

Y

A

i Gmymsy i i
Reason : The relation F' = ——— <@n be applied directly only to find
r

force between two particles.

A. If both Assertin and Reason are correct and Reason is the correct
explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the
correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


https://dl.doubtnut.com/l/_fr0PuuHSGDfs

Answer: D

o Watch Video Solution

18. Assertion : Four point masses each of mass m are placed at points 1, 2,

3 and 6 of a regular hexagon of side a. Then the gravitational field at the

. Gm
centre of hexagon is ——
a

9] 4

Reason : The field strength due to masses at 3 and 6 are cancelled out.


https://dl.doubtnut.com/l/_fr0PuuHSGDfs
https://dl.doubtnut.com/l/_4PB2GLnwlVUu

A.If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

o Watch Video Solution

19. Assertion : Let W; be the work done in taking away a satellite from the
surface of earth to its orbit and then W, the work done in rotating the

satellite in circular orbit there. Then, W; = W,

GMm
4R

Reason : Wy =

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion


https://dl.doubtnut.com/l/_4PB2GLnwlVUu
https://dl.doubtnut.com/l/_xy2vaQ634fio

B.If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

o Watch Video Solution

20. Assertion : Two spherical shells have masses m; and ms. Their radii
are r1 and 7y. Let r be the distance of a point from centre. Then
gravitational field strength and gravitational potential both are equal to

zeroforO < r <r;


https://dl.doubtnut.com/l/_xy2vaQ634fio
https://dl.doubtnut.com/l/_MVvzUGpgPSAZ

Reason : In the region r; < r < 7y, gravitational field strength due to m,

is zero. But gravitational potential due to m, is constant (but non-zero).

A. If both Assertin and Reason are correct and Reason is the correct

explanation of Assertion

B. If both Assertion and Reason are correct but Reason is not the

correct explanation of Assertion

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true


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

Answer: D

° Watch Video Solution

21. Match the following

Column-I Column-II
(A) Kepler’s firstlaw  (p) T2 o r®
(B) Kepler’s secondlaw (q) Areal velocity is constant
(C) Kepler’s thirdlaw  (r) Orbit of planet is elliptical

° Watch Video Solution

22. Density of a planet is two times the density of earth. Radius of this

planet is half. Match the following (as compared to earth)

Column-I Column-II
A) Accleration due to gravity on this planet’s surface (p) Half
B) Gravitational potential on the surface q) Same

Q

Gravitational potential at centre
Gravitational field strength at centre

(
(
(
(

—_~ o~ o~ o~

— — ~—

r) Two times
)

s) Four times

o Watch Video Solution



https://dl.doubtnut.com/l/_MVvzUGpgPSAZ
https://dl.doubtnut.com/l/_JB4EMCHTkm1Z
https://dl.doubtnut.com/l/_nxS1Gp3qROuo
https://dl.doubtnut.com/l/_AgRsijDUti1S

23.0n the surface of earth acceleration due gravity is g and gravitational

potential is V. Match of following columns

Column-I Column-IT

At height h=R, valueof g p) Decreases by a factori

1
2
1
8

q) Decrease by a factor

Increase by a factor

(A) (
(B) Atdepth h = %,value ofg |
(C) At height h = R,valueof V. (r
(D) (
(

)
At height h = %,value of V. (s) Increase by a factor 2
)

None

o Watch Video Solution

24. Let V and E denote the gravitational potential and gravitational field

at a point. Then, match the following columns

Column-I Column-II
(A) E=0,V =0 (p) At centreof spherical shell
(B) E#0,V =0 (q) At centreofsolid sphere
(C) V+#£0,E=0 (r) Atcentreofcircular ring
(D) V#0,E#0 (s) At cetreoftwo point masses of equal magnitude
(t) None

o Watch Video Solution



https://dl.doubtnut.com/l/_AgRsijDUti1S
https://dl.doubtnut.com/l/_KPLtxcf6hpJL

25. Two concentric spherical shells are as shown in figure. Match the

following columns

Column-I Column-II

Potential at A (p) greater than B

Gravitational fieldat A (q) lessthanB

As one moves from CtoD (r)

As one moves from D to A (s) Gravitational field decreases
(t)

>

~~ A~ /N
g Q
~— — ~—~ ~—~

oy

r) Potential remains constant

None

o Watch Video Solution



https://dl.doubtnut.com/l/_cuif0em4v62g

26. Match of following columns

Column-I Column-II
(A) Kinetic enery of a (p)  Work done by
particle in gravitational gravitational force should
field is increasing be positive

(B) Potential energy ofa  (q) Work done by external

particle in gravitational force should be non-zero
field is increasing

(C) Mechanical energy ofa (r)  Work done by

particle in gravitational gravitational force should
field is increasing be negative

(s) Cannot say anything

o Watch Video Solution

27. A particle is projected from the surface of earth of mass M and radius
R with speed v. Suppose it travels a distance z( < < R) when its speed
becomes v to v/2 and y( < < R) when speed changes from v /2 to 0.

Similarly, the corresponding times are suppose t; and t,. Then

Column-I Column-II
(A) =/y (p) =1
(B) ti/ts (r) >1
(r) <1

o Watch Video Solution



https://dl.doubtnut.com/l/_rIYKrE20DA6K
https://dl.doubtnut.com/l/_k5gFHekskQAE
https://dl.doubtnut.com/l/_zABTJROHZYAo

28. In elliptical orbit of a planet, as the planet moves from apogee

position to perigee position to perigee position, match the following

columns

Column-I Column-1II
(A) Speed of planet (p) Remains same
(B) Distance of planet from centre of sun (q) Decreases
(C) Potential energy (r) Increase
(D) Angular momentum about centre of sun (s) Cannot say

o Watch Video Solution

29. Match the following columns

Column-I Column-II
(A) Time period of an earth (p) Independent of mass of satellite

satellite in circular orbit

(B) Orbital velocity of satellite  (q) Independent of radius of orbit
(C) Mechanical energy of satellite (r) Independent of mass of earth
(s) None

o Watch Video Solution



https://dl.doubtnut.com/l/_zABTJROHZYAo
https://dl.doubtnut.com/l/_zpCeSus9VhAx

30. If earth decreases its rotational speed. Match the following columns

Column-I
(A) Valueof g at pole (p)
(B) Value of g at equator (q)
(C) Distance of geostationary (r)
(D) Energy of geostationary satellite (s)

Column-II

Will remain same
Will increase
Will decrease

Cannot say

o Watch Video Solution

31. Match the following columns. (for a satellite in circular orbit)

Column-I Column-IT
(A) Kineticenergy (p) — Gé\{nm

(B) Potential energy (q) \/ Giw
(C) Total energy (1) - G]\fm
(D) Orbital speed (s) GJ2\/;Iam

A(A—s,B—r,C—p D—q)
B.(A—¢,B—s,C—pD—q
C(A—s,B—r,C—q,D— p)

D.(A—¢,B—r,C—pD—5s)



https://dl.doubtnut.com/l/_YIt7Dxuipb3P
https://dl.doubtnut.com/l/_DmyHouJtLQ2w

Answer: A

° Watch Video Solution

(C) Chapter Exercises

1. Starting from the centre of the earth having radius R, the variation of g

(acceleration due to gravity) is shown by

(a)

(c)


https://dl.doubtnut.com/l/_DmyHouJtLQ2w
https://dl.doubtnut.com/l/_vrraVr7bR2tW

Answer: B

° Watch Video Solution

2. A satellite of mass m is orbiting the earth (of radius R) at a height h
from its surface. The total energy of the satellite in terms of gg, the value

of acceleration due to gravity at the earth's surface,

mgoR?
2(R+ h)
mgo R?
" 2(R+h)
2mgo R?
" R+h
b _ 2mgo R?
R+ h

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_vrraVr7bR2tW
https://dl.doubtnut.com/l/_GSgmpBmPmV77

3. At what height from the surface of earth the gravitation potential and

the value of g are —5.4 x 10" Jkg ~2 and 6.0ms ~ 2 respectively ? Take the

radius of earth as 6400km:

A. 1600 km
B. 1400 km
C. 2000 km

D. 2600 km

Answer: D

o Watch Video Solution

4. The ratio of escape velocity at earth (v.) to the escape velocity at a

planet (vy) whose radius and density are twice

A.1:2\/§


https://dl.doubtnut.com/l/_GSgmpBmPmV77
https://dl.doubtnut.com/l/_22BvDwUE67Or
https://dl.doubtnut.com/l/_OHEiQhMm9J79

Answer: A

o Watch Video Solution

5. 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 ie. T? = Kr®

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

B GMm

F 2

, here GG is gravitational constant. The relation between G
r

and K is described as

A.GK = 472


https://dl.doubtnut.com/l/_OHEiQhMm9J79
https://dl.doubtnut.com/l/_5hB00gFeJMcb

B.GMK = 4xn?

CK=G
DK=I/G
Answer: B

o Watch Video Solution

6. The reading of a spring balance corresponds to 100 N while situated at

the north pole and a body is kept on it. The weight record on the same

2 —

scale if it is shifted to the equator, is (take, g = 19 ms“~ and radius of

the earth, R = 6.4 x 10° m)
A.99.66 N
B.110 N
C.97.66 N

D.106 N


https://dl.doubtnut.com/l/_5hB00gFeJMcb
https://dl.doubtnut.com/l/_82xh0OEPMU7l

Answer: A

° Watch Video Solution

7. The gravitational field due to an uniform solid sphere of mass M and

radius a at the centre of the sphere is

D. zero

Answer: D

° Watch Video Solution

8. What would be the value of acceleration due to gravity at a point 5 km

below the earth's surface ? (RE = 6400km, gg = 9.8ms_2)


https://dl.doubtnut.com/l/_82xh0OEPMU7l
https://dl.doubtnut.com/l/_sm1DwQF1ymqH
https://dl.doubtnut.com/l/_VULit3J7SvNE

A 9.6 ms 2

B.9.79 ms 2

C.9.89 ms 2

D.10 ms 2

Answer: B

o Watch Video Solution

9.

Two particles of equal mass (m) each move in a circle of radius (r) under


https://dl.doubtnut.com/l/_VULit3J7SvNE
https://dl.doubtnut.com/l/_yPYaI0ch5Yba

the action of their mutual gravitational attraction find the speed of each

particle.
GM
A | —
2R
Gm
B.y/ —
R
GM
C.y/——
4R
2GM
D. —_—
R
Answer: C

o Watch Video Solution

10. What would be the escape velocity from the moon, it the mass of the

moon is 7.4 x 10?2 kg and its radius is 1740 km ?
A.2.4 ms !

B.2.4 kms !

C.240 kms !


https://dl.doubtnut.com/l/_yPYaI0ch5Yba
https://dl.doubtnut.com/l/_0dP5ATJNlE73

D.0.24 kms !

Answer: B

° Watch Video Solution

11. Two spheres of masses 16 kg and 4 kg are separated by a distance 30 m

on a table. Then, the distance from sphere of mass 16 kg at which the net

gravitational force becomes zero is

A 10m

B.20m

C.15m

D.5m

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_0dP5ATJNlE73
https://dl.doubtnut.com/l/_AGq8xmSGJzD7
https://dl.doubtnut.com/l/_vWLA6mcDoVXT

12. Orbital velocity of an artificial satellite does not depend upon

A. mass of the earth
B. mass of the satellite
C.radius of the earth

D. acceleration due to gravity

Answer: B

o Watch Video Solution

13. Gravitational potential energy of body of mass m at a height of h

above the surface of earth (M = mass of earth , R =radius of earth) is

GMm
h
8 GMm
(R+ h)
c —GM
(R+ h)
GMm
(R+ h)



https://dl.doubtnut.com/l/_vWLA6mcDoVXT
https://dl.doubtnut.com/l/_ohWQckiGtqbx

Answer: D

° Watch Video Solution

14. According to Kepler's law of planetary motion, if T represents time

period and r is orbital radius, then for two planets these are related as

N (£)3/2 _ 7"_1
T r9

Ty ro
2 3
T
c|z| = %]
T, r2
T2 7”‘3
p. L =1L
T r1
Answer: C

o Watch Video Solution

15. If mass of a body is M on the earth surface, then the mass of the same

body on the moon surface is


https://dl.doubtnut.com/l/_ohWQckiGtqbx
https://dl.doubtnut.com/l/_WeieyAeBH96d
https://dl.doubtnut.com/l/_HOG6tUwabOwU

A6M

C.zero

D.M

Answer: D

o Watch Video Solution

16. Two spherical bodies of masses m and 5m and radii R and 2R
respectively, are released in free space with initial separation between
their centres equal to 12 R. If they attract each other due to gravitational
force only, the distance covered by smaller sphere just before collision is
A.25R
B.45R

C.75R

D.1.5R


https://dl.doubtnut.com/l/_HOG6tUwabOwU
https://dl.doubtnut.com/l/_m4pXrcEmOiwF

Answer: C

° Watch Video Solution

17. The force of gravitation is

A. repulsive

B. electrostatic

C. conservative

D. non-conservative

Answer: C

° Watch Video Solution

18. Dependence of intensity of gravitational field (E) of earth with

distance (r) from centre of earth is correctly represented by


https://dl.doubtnut.com/l/_m4pXrcEmOiwF
https://dl.doubtnut.com/l/_pBbqfFF6nl6V
https://dl.doubtnut.com/l/_xuxrjKU1jLZG

(a) 0O E
o
A.
1
E
’ )
}) 0 R r—
B.
11
E
K
() O
o
C.
D.
Answer: B

o Watch Video Solution

19. Keeping the mass of the earth as constant, if its radius is reduced to

1/4th of its initial value, then the period of revolution of the earth about


https://dl.doubtnut.com/l/_xuxrjKU1jLZG
https://dl.doubtnut.com/l/_6eE5iSmqQQbA

its own axis and passing through the centre, (in hours) is (assume the

earth to be a solid sphere and its initial period of rotation as 24 h)

A 12

B.3

C.6

D.15

Answer: A

o Watch Video Solution

20. A body of mass m is raised to a height 10 R from the surface of the
earth, where R is the radius of the earth. Find the increase in potential
energy. (G = universal constant of gravitational, M = mass of the earth and

g= acceleration due to gravity)

GMm
11R
GMm
10R



https://dl.doubtnut.com/l/_6eE5iSmqQQbA
https://dl.doubtnut.com/l/_Un7Si6Sk8Ri6

mgR
C.———
11G

b 10GMm
~ 11R

Answer: D

° Watch Video Solution

21. An artificial satellite moving in a circular orbit around the earth has a

total energy E. Its potential energy is

A —2F

B. 2E

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Un7Si6Sk8Ri6
https://dl.doubtnut.com/l/_v4km0JcGwB8r
https://dl.doubtnut.com/l/_iPWcX63MtoAL

22. What is a period of revolution of the earth satellite ? Ignore the
height of satellite above the surface of the earth.

Given,

(i) the value of gravitational acceleration, g = 10ms 2

(i) radius of the earth, Rg = 6400 km (take, 7 = 3.14)
A. 85 min
B. 156 min
C. 83.73 min

D. 90 min

Answer: C

o Watch Video Solution

23. The time period of the earth's satellite revolving at a height of 35800

km is

A .24 h


https://dl.doubtnut.com/l/_iPWcX63MtoAL
https://dl.doubtnut.com/l/_ME0qvzAtHLAS

B. 100 min

C.12h

D.48h

Answer: A

o Watch Video Solution

24. At a height H from the surface of earth, the total energy of a satellite
is equal to the potential energy of a body of equal mass at a height 3R

from the surface of the earth (R = radius of the earth). The value of H is

AR

Answer: A

[ - |


https://dl.doubtnut.com/l/_ME0qvzAtHLAS
https://dl.doubtnut.com/l/_GK33Phcilm2Y

| @ Watch Video Solution J

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.mgR2
B. zng

3

C.3mgR

1

Answer: B

o Watch Video Solution

26. Infinite number of bodies, each of mass 2kg, are situated on z-axis at
distance 1m, 2m, 4m, 8m......... respectively, from the origin. The

resulting gravitational potential the to this system at the origing will be


https://dl.doubtnut.com/l/_GK33Phcilm2Y
https://dl.doubtnut.com/l/_OAxbPloNbpWL
https://dl.doubtnut.com/l/_yPWWtP172kRU

A-G

B.—(8/3)G
C.—(4/3)G
D. —4G

Answer: D

o Watch Video Solution

27.The universal law of gravitational is the force law known also as the

A. triangular law

B. square law

C.inverse square law

D. parallelogram law

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_yPWWtP172kRU
https://dl.doubtnut.com/l/_Oif51ggxg3xL

28.The value of acceleration due to gravity at the surface of earth

A.is maximum at the poles

B. is maximum at the equator

C.remains constant everywhere on the surface of the earth

D. is maximum at the international time line

Answer: A

° Watch Video Solution

29. The escape velocity of a particle of a particle from the surface of the
earth is given by

A (gR)"?

B. (2gR)/?

C.(3gR)'/?


https://dl.doubtnut.com/l/_Oif51ggxg3xL
https://dl.doubtnut.com/l/_FZx32xXNwJcf
https://dl.doubtnut.com/l/_dO6ai6ikl7S9

D.(9R/2)"/?

Answer: B

o Watch Video Solution

30. 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)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_dO6ai6ikl7S9
https://dl.doubtnut.com/l/_WmC45XTbDlyl

31. The earth moves around the Sun in an elliptical orbit as shown in Fig.
The ratio OA /OB = R. The ratio of the speed of the earth at B to that

at A is nearly

B
Earth

O
Sun

A R1

B.vR
C.R

D. R%/3

Answer: C

s 000 |


https://dl.doubtnut.com/l/_WmC45XTbDlyl
https://dl.doubtnut.com/l/_FmYsGeEjdxEl

[ @ Watch Video Solution J

32.If two planets of radii R; and R, have densities d; and ds, then the
ratio of their respective acceleration due to gravity is

A Rldl : R2d2

B. R%dl : R§d2

C. Ri)dl : Rgdz

D. Ryd?: R2d2

Answer: A

o Watch Video Solution

33. The weight of an object is 90 kg at the surface of the earth. If it is
taken to a height equal to half of the radius of the earth, then its weight

will become

A. 135 kg


https://dl.doubtnut.com/l/_FmYsGeEjdxEl
https://dl.doubtnut.com/l/_1eISub9PVpH3
https://dl.doubtnut.com/l/_YLj7Yq2K76Z9

B.45 kg

C.60 kg

D.40 kg

Answer: D

o Watch Video Solution

34.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 infinity is (in km / s)

A.11.2 kms !

B.22.4 kms !

C.19.4 kms !

D.15.2 kms !

Answer: C

[ - 1


https://dl.doubtnut.com/l/_YLj7Yq2K76Z9
https://dl.doubtnut.com/l/_Aqr3wjkqrQa1

| @ Watch Video Solution J

35. A satellite of mass m is circulating around the earth with constant
angular velocity. If the radius is Ry and mass of earth is M, then the

angular momentum about the centre of the earth is

A.mw / GM/RO
B. M\/ GmRO
C.m,/ GMRO

D.M,/GM /R,

Answer: C

o Watch Video Solution

36. 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


https://dl.doubtnut.com/l/_Aqr3wjkqrQa1
https://dl.doubtnut.com/l/_Tm0MSJlcf8wT
https://dl.doubtnut.com/l/_vshPTdoTJTng

mass m; and mo respectively, then the work done in moving a mass m

from the centre of one ring to that of the other is :

Gm
R (\/ﬁ + 1)m

Gm(m; — my)
B. NG (v2-1)

Gm+/2
R

(my + my)

D. zero

Answer: B

o Watch Video Solution

37. If r is the distance between the Earth and the Sun. Then, angular

momentum of the Earth around the sun is proportional to

AT

B.rg/2

C.r


https://dl.doubtnut.com/l/_vshPTdoTJTng
https://dl.doubtnut.com/l/_fCPnaC6pcOXt

D. None of these

Answer: A

° Watch Video Solution

38. A spherical planet far out in space has a mass M), and diameter D,. 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.4GM, /D2

B.GM,m /D

C. GMpm/DZZ,

D.4GM,m / D}

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fCPnaC6pcOXt
https://dl.doubtnut.com/l/_xeqf2t8fOLgM
https://dl.doubtnut.com/l/_H0HRAzt5roTx

39. 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

A5

B.10

C.6+/2

D.6/+/2

Answer: C

o Watch Video Solution

40. When a satellite is moving around the earth with velocity v, then to
make the satellite escape, the minimum percentage increase in its

velocity should be

A. 100 %


https://dl.doubtnut.com/l/_H0HRAzt5roTx
https://dl.doubtnut.com/l/_820ZattjHABU

B.82.4 %

C.41.4 %

D. None of these

Answer: C

o Watch Video Solution

41. A lauching vehicle carrying an artificial 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

GMm
A —

R
13GMm
14R
GMm
TR
GMm

14R

B. —



https://dl.doubtnut.com/l/_820ZattjHABU
https://dl.doubtnut.com/l/_Wr0OAHUu721d

Answer: B

o Watch Video Solution

42. Consider a satellite orbiting the earth as shown in the figure below.
Let L, and L, represent the angular momentum of the satellite about
the earth when at aphelion and perihelion respectively. Consider the

following relations

Satellite a (Aphelion)

P (Perihelion)


https://dl.doubtnut.com/l/_Wr0OAHUu721d
https://dl.doubtnut.com/l/_ocp9dyOlrpy0

(i) L, = Lp

(i) Ly = — L,

(i) ry X Ly = 1, X Ly,

Which of the above relation(s) is/are true ?
A. (i) only
B. (ii) only
C. (iii) only

D. (i) and (iii)

Answer: A

o Watch Video Solution

43. 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


https://dl.doubtnut.com/l/_ocp9dyOlrpy0
https://dl.doubtnut.com/l/_AoIwPmIjV0pB

A-R/6
B.R/3
C.2R/3

D.R

Answer: B

o Watch Video Solution

44. Find the imaginary angular velocity of the earth for which the
effective acceleration due to gravity at the equator shall be zero. (take
g= 10m/s2 for the acceleration due to gravity, if the earth were at rest
and radius of earth equal to 6400 km and ¢ = 60°)

A.1.25 x 10 3rads !

B.2.50 x 10~ % rads !

C.3.75 x 1072 rads !

D.5x 1072 rads!


https://dl.doubtnut.com/l/_AoIwPmIjV0pB
https://dl.doubtnut.com/l/_nUxUyigKRDeS

Answer: B

° Watch Video Solution

1
45.The mass of the moon is 3L of the earth but the gravitational pull is

1
5 of the earth. It is due to the fact that

9
A. the radius of earth is — of the moon
V6
) . 81
B. the radius of moon is o of the moon

C. moon is the satellite of the earth

D. None of the above

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_nUxUyigKRDeS
https://dl.doubtnut.com/l/_ZcipgFV3nukA

