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PHYSICS

BOOKS - DC PANDEY ENGLISH

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.
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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/_oJFNy4quu1ff
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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.
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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/_WX47XbSlv93i
https://dl.doubtnut.com/l/_NtliiqnjTTOC
https://dl.doubtnut.com/l/_vaPuYAQF0P12

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 weigh half way down the center of the center of the earth


https://dl.doubtnut.com/l/_vaPuYAQF0P12
https://dl.doubtnut.com/l/_4VHIZDqwgBRw

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 accelaration due to

gravity is same as the value at height 'h =R1, where R is the radius of

earth.
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| 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

point O.

° Watch Video Solution



https://dl.doubtnut.com/l/_xzt7FawSSbqg
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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

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

A 4Gm  V3(Gm)

a’ a,2

B 4Gm \/§(Gm)

’ 2 (a2)

a
B Gm \/§(Gm)
a ’ a,2
b 2Gm \/§(Gm)
P a 9 a2

Answer: A::B::C

| o Watch Video Solution


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

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.

° Watch Video Solution

14. Gravitational potential in £ — y plan varies with  and y
coordinates as
V = 2’y + 2zy

Find gravitational field strength E.

° Watch Video Solution

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

GM
r

V=—

Find gravitational field strength at that point.

[
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[ @ Watch Video Solution

16. Gravtational potential varies alolngl x-axis as shown in figure .

-

> 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 x — y plane is given as
E— <2x% n 3y23>N/kg

Find difference in gravitation potential between two points A and B,


https://dl.doubtnut.com/l/_aaSlVA13zZwi
https://dl.doubtnut.com/l/_b9NnWFLIF8OG
https://dl.doubtnut.com/l/_GCT4ISIOSWHg

where

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

o Watch Video Solution

18. Three masses of 1lkg, 2kg, and 3kg, are placed at the vertices of an
equilateral triangle 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/_GCT4ISIOSWHg
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Answer: A::B::C::D

o Watch Video Solution
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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.

° Watch Video Solution

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 /s>,

° Watch Video Solution

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

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

o Watch Video Solution



https://dl.doubtnut.com/l/_jg1ZIqGuHbgK
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23. Kinetic energy of a particle on the surface is Ej and potential energy
. Ep
IS— 7.

(a) Will the particle escape to infinity ?

(b) At some height its kinetic energy becomes 0.6E,. What is potential
energy at this height ?

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

at infinity ?

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

(ii) Time period

(iii) Frequency

(iv) Angular speed

(v) Kinetic energy


https://dl.doubtnut.com/l/_qF50NQH6O8K6
https://dl.doubtnut.com/l/_F6URNzI3FL2n

(vi) Potential energy

(vii) Total mechanical energy .

° Watch Video Solution

25. A geostationary satellite is orbiting the earth at a height of 6R above
the surface of 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 ...

hours.

° Watch Video Solution

26. A space klship is launched into a circular orbit close earth's surface.
What additional velocity has now to imparted to the spaceship in the
orbit to overcome gravitational pull?

(Radius of earth =6400 km,g=9.8m/sz)

° Watch Video Solution



https://dl.doubtnut.com/l/_F6URNzI3FL2n
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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?

° 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 surface
of earth. (Radius of earth = 6400km)

(a) Dentermine the height of the satellite above the earth's surface.

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

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

° Watch Video Solution

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

motion (in elliptical orbits).

° Watch Video Solution



https://dl.doubtnut.com/l/_tm9gLJQhZTZs
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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

° 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

° Watch Video Solution



https://dl.doubtnut.com/l/_EZmOb1JaJSi5
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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,

determine the ratio t; /¢,

° 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

?



https://dl.doubtnut.com/l/_fobRUhMOVO5R
https://dl.doubtnut.com/l/_FX9arH4r9LHp

| ° Watch Video Solution

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 107°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 ?

| o WMl L\ dan C Al ikl mn
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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 ?

° 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 74,

° Watch Video Solution

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.

° Watch Video Solution



https://dl.doubtnut.com/l/_mpcwq4CgyXJm
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40. A semicircular 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

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
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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

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 106m, 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 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_uAhK5WC2zyL9
https://dl.doubtnut.com/l/_z9crQHhkaeBX
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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

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



https://dl.doubtnut.com/l/_vzelTHqNIOWw
https://dl.doubtnut.com/l/_JC2LnX0js2ll
https://dl.doubtnut.com/l/_K2xRcrPlBjhK

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

its value on the surface of th earth ?

° Watch Video Solution

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


https://dl.doubtnut.com/l/_u7bPH6H2SV2N
https://dl.doubtnut.com/l/_NTVEuPQjQ7Ss
https://dl.doubtnut.com/l/_VfjqAoElMrM5
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100 N on the surface ?

o Watch Video Solution

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.

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

55. Find the imaginary angular velocity of the earth for which the effective

acceleration due to gravity at the equator shall be zero. (take


https://dl.doubtnut.com/l/_WE7jq0gxMnCz
https://dl.doubtnut.com/l/_047K1zMduApO
https://dl.doubtnut.com/l/_7NH7t6HlRLwK
https://dl.doubtnut.com/l/_zTWbmbncZZgy

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.

o Watch Video Solution



https://dl.doubtnut.com/l/_zTWbmbncZZgy
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58. Suppose the earth increases its speed of rotation . At what new time
period will the weight of a body on the equator becomes zero? Take

g= 1OB2 and radius of the earth R = 6400km.
s

o 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 ?

o Watch Video Solution

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

gravitational field intensity at the origin


https://dl.doubtnut.com/l/_asfq6cUJL5ns
https://dl.doubtnut.com/l/_VWDB5PHLwcrG
https://dl.doubtnut.com/l/_DshIWetHuxBh
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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 the gravitation field intensity at a
distance 0.20 m from the 800 kg sphere and 0.15 m from the 600 kg

sphere and does not lie on the line joining their centres. Given,

G=6.6x10-1IN-m2kg-2 .

o Watch Video Solution



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

o Watch Video Solution

63. Two concentric spherical shells have masses m; and my and radii
ry and 79(ry > 71). What is the force exerted by this system on a
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.

A.2.1 x 10 ?2Nkg !


https://dl.doubtnut.com/l/_X0iw9QxV1PyQ
https://dl.doubtnut.com/l/_OOj1l48mcwKc
https://dl.doubtnut.com/l/_t0S3QCScHQds

B.2.1 x 10"2Nkg*
C.4.2 x 10" 2Nkg !

D. Zero

Answer: A

° Watch Video Solution

65. 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

. . a
point P at a distance 3 from the centre.

° 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

joining them ?

° Watch Video Solution



https://dl.doubtnut.com/l/_t0S3QCScHQds
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67. The radius of the earth is 6.37 x 10° m and its mean density is
55 x 10°%kgm % and G =6.67 x 10" "N-m?kg~? Find the

gravitational potential on the surface of the earth.

o Watch Video Solution

68. At a point above the surface of the earth, the gravitational potential is
—5.12 x 107 J/kg and the acceleration due to gravity is 6.4m/s2.
Assuming the mean radius of the earth to be 6400 km, calculate the

height of the point above the earth's surface.

o Watch Video Solution

69. 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.


https://dl.doubtnut.com/l/_D5Pl4pe9AT9m
https://dl.doubtnut.com/l/_NuMuScba1b7Q
https://dl.doubtnut.com/l/_1yK9Cy38kCn7
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° Watch Video Solution

70. A particle of mass M is situated at the centre of a spherical shell of
same mass and radius R. The gravitational potential at a point situated at

R . .
5 distance from the centre will be

° Watch Video Solution

71. Mass of 1 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 Im from the centre.

° Watch Video Solution

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

(2,1)

° Watch Video Solution



https://dl.doubtnut.com/l/_1eYHq7giohmR
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73. If gravitational field is given by E — z7 — 2y%J. 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 1kg, 2kg, and 3kg, are placed at the vertices of an
equilateral triangle of side 1m. Find the gravitational potential energy of

this system.

Take G = 6.67 x 10 "N — m? / kg*.

° Watch Video Solution



https://dl.doubtnut.com/l/_AXGMADMtOxck
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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 nm

o Watch Video Solution

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


https://dl.doubtnut.com/l/_eEjKM5kcOBLJ
https://dl.doubtnut.com/l/_rBl2TiSmYR8h

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 and that of the moon is
7.4 x 10?kg. The potential energy of the system is —7.79 x 10%%J. The
mean distance between the earth and moon is

(G = 6.67 x 10" L Nm?2kg 2

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)

o Watch Video Solution



https://dl.doubtnut.com/l/_rBl2TiSmYR8h
https://dl.doubtnut.com/l/_4QgzZZ36drfR
https://dl.doubtnut.com/l/_UMClf6YaDcIO

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/_DhKKZxJ9opHA
https://dl.doubtnut.com/l/_hZeN7JblXlLc
https://dl.doubtnut.com/l/_3T850rpBubrS

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/_kmSSkqV93DwI
https://dl.doubtnut.com/l/_MZb3zE7NrP8N
https://dl.doubtnut.com/l/_y6TRGj58HN70

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/_XCungCZFcuUl
https://dl.doubtnut.com/l/_UvYaaI5p8TJx

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/_SnDMsYrMGgDc

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/_teLiwdSJMRRj
https://dl.doubtnut.com/l/_kFlEphSzFT2p
https://dl.doubtnut.com/l/_KnNsL8PxpAlZ
https://dl.doubtnut.com/l/_bbMaigRFI3zv

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. An artifical satellite cicles round the earth at a distance of 3400 km.

Calculate the orbital velocity. Given the radius of the earth is 6400km. G

— 9.8ms 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_bbMaigRFI3zv
https://dl.doubtnut.com/l/_KAnYb09JF4Ql
https://dl.doubtnut.com/l/_qlU9AtLRctwt

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. Gravitational potential at a height R from the surface of the earth will

be [Take M = mass of the earth, R = radius of the earth]

° 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/_ZqbVKR2vaEsC
https://dl.doubtnut.com/l/_6UJ45U0PJTe0
https://dl.doubtnut.com/l/_pPsXJ4iqA5G3

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/_ER13TMcWhVK0
https://dl.doubtnut.com/l/_84xiUacgMHEH
https://dl.doubtnut.com/l/_ea17IIc2H0z7

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/_ea17IIc2H0z7
https://dl.doubtnut.com/l/_IRrzb4JxN75m
https://dl.doubtnut.com/l/_LmgVaqm1vDA6

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 ?

° Watch Video Solution



https://dl.doubtnut.com/l/_LmgVaqm1vDA6
https://dl.doubtnut.com/l/_3iIS6GsMdu1d

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/?

(c) T'? is proportional to R3/3

(d) T'? is proportional to R*™.

o Watch Video Solution

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 released from point P


https://dl.doubtnut.com/l/_iX4qZsVyydv3
https://dl.doubtnut.com/l/_fDJlXdHfj2dJ

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

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


https://dl.doubtnut.com/l/_fDJlXdHfj2dJ
https://dl.doubtnut.com/l/_zFVV6JNXKmJ1
https://dl.doubtnut.com/l/_Ra8uby2RZIAF

r
between them becoms —0.

2
m 2
o .m = Mme—>Vy Vo<——e2m
< —> e —>
o , o

o Watch Video Solution

9. Find the maximum and minimum distances of the planet A from the
sun S, if at a certain moment of times it was at a distance ro and
travelling with the velocity vo. With the angle between the radius vector

and velocity vector being equal to ¢.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ra8uby2RZIAF
https://dl.doubtnut.com/l/_9myPg3oUk3hN

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

GM,
R,

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

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

rotation.

o Watch Video Solution

11. A planet of mass m revolves round the sun of mass mas. 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.

o Watch Video Solution

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

and outside points.

o Watch Video Solution



https://dl.doubtnut.com/l/_lDKnFip8jk33
https://dl.doubtnut.com/l/_Esvoov9OheB0
https://dl.doubtnut.com/l/_pG5IAex0pzOs
https://dl.doubtnut.com/l/_FF1cqkMmf3do

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

14. In the problem discussed in the text, find the values of E 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 160 and their radii a 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


https://dl.doubtnut.com/l/_FF1cqkMmf3do
https://dl.doubtnut.com/l/_DpdqOsg1scjW
https://dl.doubtnut.com/l/_xRtJsZMbPFAr

reach the surface of the smaller star? Obtain the expression in terms of G

, M and a.

° 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,

° Watch Video Solution

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

position. The semimajor axis of its orbit is a, eccentricity is e and the mass


https://dl.doubtnut.com/l/_xRtJsZMbPFAr
https://dl.doubtnut.com/l/_iHsMowHfPhzS
https://dl.doubtnut.com/l/_s6Rdg0QFGBdL
https://dl.doubtnut.com/l/_gxQQHhodMzDK

of the sun is M. Also find the total energy of the planet in terms of the

given parameters.

GMm
AFE= —
2a
GM
B.E= — -
4a
GM
CE= -3
2a
GMm
D.E= —
3a
Answer: A::B

o 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

(@) its minimum and maximum speeds,

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

o Watch Video Solution



https://dl.doubtnut.com/l/_gxQQHhodMzDK
https://dl.doubtnut.com/l/_nMuVDdlJbIMJ

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 e 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
with realative velocity v = ( 5/4 — 1)'00. Calculate its minimum and
maximum distances from earth's centre during subsequent motion of the

particle.


https://dl.doubtnut.com/l/_pm6B1DThRdnw
https://dl.doubtnut.com/l/_VsYRpsX8oNdX
https://dl.doubtnut.com/l/_7WJFzXxrIOmu

° Watch Video Solution

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

distance of bullet from the center of earth during its subsequent motion.

° Watch Video Solution

8. Binary stars of comparable masses m; and ms 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.

° Watch Video Solution



https://dl.doubtnut.com/l/_7WJFzXxrIOmu
https://dl.doubtnut.com/l/_ByP4ozE2wZGN
https://dl.doubtnut.com/l/_iJaggj32Nn4q

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

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



https://dl.doubtnut.com/l/_mnprhc4CMKOS
https://dl.doubtnut.com/l/_s7RpwM1WJWkM
https://dl.doubtnut.com/l/_anS4XkM2h2Tm
https://dl.doubtnut.com/l/_5URJXoD8skJp

4. Three points A, B and C each of mass m is placed in a line with
AB=BC=d. Find the gravitational force on a fourth particle P of the same

mass placed at a distance d from particle B on the perpendicular bisector

of the line AC.
A V2+ 1\ Gm?
) 7 7
B V3+1)\ Gm?
. 72 7
c V2+1)\ Gm?
. 7 7
b V2 '\ Gm?
. - 7

Answer: A::B::D

o Watch Video Solution

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

proportional to 7.

o Watch Video Solution



https://dl.doubtnut.com/l/_5URJXoD8skJp
https://dl.doubtnut.com/l/_egBQEJ7ZrUyU

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,

R
(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 as below the earth.



https://dl.doubtnut.com/l/_egBQEJ7ZrUyU
https://dl.doubtnut.com/l/_Q0UKPMT1hbE5
https://dl.doubtnut.com/l/_Vql61Ydi7Cb8
https://dl.doubtnut.com/l/_vUSf2BEDwRd9

| " vvatcn Viaeo oolution )|

4. Calculate the change in the value of g at altitude 45°. Take radius of

earth R = 6.37 x 1 — 0° km".

° Watch Video Solution

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.

A. 1600km

B. 1800km

C. 1400km

D. 1200km

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_vUSf2BEDwRd9
https://dl.doubtnut.com/l/_RLxRzA3m8tnR
https://dl.doubtnut.com/l/_lTeSOPBFZwYK

6. Determine the speed with which the earth would have to rotate on its
axis , so that a person on the equator would weigh % as much as at
present. Take R = 6400km.

A.7.82 x 10 *rads 1

B.9.82 x 10 *rads !

C.3.56 x 10~ *rads '

D.2.82 x 10 *rads !

Answer: A::D

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/_lTeSOPBFZwYK
https://dl.doubtnut.com/l/_Ha0WZxeGmEBF
https://dl.doubtnut.com/l/_hkypyNKn6TNu

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 equilateral

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


https://dl.doubtnut.com/l/_hkypyNKn6TNu
https://dl.doubtnut.com/l/_yivRv1mMmyWb
https://dl.doubtnut.com/l/_JDVCEyobFnjL
https://dl.doubtnut.com/l/_98ctxnGQXJnC

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 center of pentagon from any one of the vertice is

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

o Watch Video Solution



https://dl.doubtnut.com/l/_98ctxnGQXJnC
https://dl.doubtnut.com/l/_SC8yqYCLKpjE

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 B} from the center.

3GM
a
2GM
B. —
a
GM
C.—
a
A4GM
D. —
a
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_5GVYw1qTPt7w
https://dl.doubtnut.com/l/_ZfuFemPuO41h

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

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. It implies that the
magnitude of gravitational filed at X = 2m is also 10N /kg. Is this

statement true or false?

A. True


https://dl.doubtnut.com/l/_fHPYj59WdDSb
https://dl.doubtnut.com/l/_TTRhqrouMG3O
https://dl.doubtnut.com/l/_043StLKslnbO

B. False

C. Neither true nor false

D. None of the above

° 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

4. The gravitational field in a region is given by E = (2; + 33)N/kg.
Find the work done by the gravitational filed when a particle of mass 1kg

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

° Watch Video Solution



https://dl.doubtnut.com/l/_043StLKslnbO
https://dl.doubtnut.com/l/_y2mMsSlpus2u
https://dl.doubtnut.com/l/_QR2ob4pHAPs8

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

0.5 m.

° Watch Video Solution

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

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

° Watch Video Solution

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.

° Watch Video Solution



https://dl.doubtnut.com/l/_qU69MeNzxs6y
https://dl.doubtnut.com/l/_GL5DXZ2BDqh6
https://dl.doubtnut.com/l/_b8SWNCoqyKo9

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 is | ——
(i) the increase in its potential energy is (n 1 )ng,

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

n-+1

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
earth will it go?

A.2.51 x 10'm

B.2.51 x 10'm

C.3.51 x 10'm

D.2.51 x 10°m


https://dl.doubtnut.com/l/_b8SWNCoqyKo9
https://dl.doubtnut.com/l/_A17aJeNkrwbS
https://dl.doubtnut.com/l/_w0BkarwPJeRD

Answer: A::B::D

° 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/_w0BkarwPJeRD
https://dl.doubtnut.com/l/_CxzB5m5OKT5R
https://dl.doubtnut.com/l/_P8yllPsdIoaz
https://dl.doubtnut.com/l/_kw7vow2V3ixr

° Watch Video Solution

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

(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?

A . True

B. False


https://dl.doubtnut.com/l/_kw7vow2V3ixr
https://dl.doubtnut.com/l/_4TnONgHa8pk0
https://dl.doubtnut.com/l/_FjOtRqjkiu41

o Watch Video Solution

2. Two satellites A and B revolve around a plant 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?

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 obtain the ratios of their kinetic and

potential energies.

o Watch Video Solution



https://dl.doubtnut.com/l/_FjOtRqjkiu41
https://dl.doubtnut.com/l/_P8nPkueR0k1g
https://dl.doubtnut.com/l/_0pWBBlp3k5ze

4. A 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. ). The potential energy of the earth satelilte system and

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

° Watch Video Solution

5.A sky lab of mass 2 x 10%kg is first launched 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/32)

° Watch Video Solution

Level 1 Assertion And Reason


https://dl.doubtnut.com/l/_JhRS41VnkYqF
https://dl.doubtnut.com/l/_HCcDiCDye7Ws
https://dl.doubtnut.com/l/_Pd5LSn1ru5g5

1. Assertion : When two masses come closer, their gravitational 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

o Watch Video Solution

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

Reason : Gravitational field strength increase.


https://dl.doubtnut.com/l/_Pd5LSn1ru5g5
https://dl.doubtnut.com/l/_bitPxxqRRo5F

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/_bitPxxqRRo5F
https://dl.doubtnut.com/l/_GPM8vLsuIn59

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/_GPM8vLsuIn59

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.Both Assertion and Reason are true and the Reason is correct
explanation of the Assertion.
B. Both Assertion and Reason are true but Reason is not the correct
explantion of Assertion.

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

D. Assertion is false but the Reason is true.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_6qak1T5aqCnf

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/_DmYr2RQlawgW

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/_PLfj5Nm1raz5

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/_QWPQqlVfHvHD
https://dl.doubtnut.com/l/_tPky0FmNDp6L

A.Both Assertion and Reason are true and the Reason is correct

explanation of the Assertion.

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

explantion of Assertion.

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

D. Assertion is false but the Reason is true.

Answer: A

° 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/_tPky0FmNDp6L
https://dl.doubtnut.com/l/_P95PA2GtkoaC

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/_P95PA2GtkoaC
https://dl.doubtnut.com/l/_ELJdIpfFd9mM

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

1. Assertion : If the radius of earth is decreased keeping its mass

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/_ELJdIpfFd9mM
https://dl.doubtnut.com/l/_y8X550HnhXJn

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/_y8X550HnhXJn
https://dl.doubtnut.com/l/_j2Anez4fqpsf

Answer: C

° Watch Video Solution

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

A. (a)the angular momentum of the planet is conserved about any

point

B. (b)the total energy of the system is conserved

C. (c)the momentum of the planet is conserved

D. (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


https://dl.doubtnut.com/l/_j2Anez4fqpsf
https://dl.doubtnut.com/l/_GBu76Swgclcs
https://dl.doubtnut.com/l/_67ZKVdfUbGej

A. (a)increases everywhere on the surface of earth

B. (b)will increases only at the poles

C. (c)will not change at the poles

D. (d)All of the above

Answer: C

o 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



https://dl.doubtnut.com/l/_67ZKVdfUbGej
https://dl.doubtnut.com/l/_7ljF5QrCsfJu

| ° Watch Video Solution

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

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

VA
N _—\
O rl=R 7
A.
Vi
(b) :
B ol r=R I3
VA
()
]
é :>
C. 0 r=R r

D. None of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_7ljF5QrCsfJu
https://dl.doubtnut.com/l/_2rcHwzafzHwL

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/_HKF34E9f2s4U
https://dl.doubtnut.com/l/_lzU4Mg4coTyl

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/_lzU4Mg4coTyl
https://dl.doubtnut.com/l/_QjLywM5onIKF

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

° 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 would have been

A. (a)65

B. (b) 129

C.(c)183

D. (d)730

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_QjLywM5onIKF
https://dl.doubtnut.com/l/_uKqO4RR51n9w

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 C'SD is double that of area ASB, them

A. (a)T1 =T

B. (b)Tl = 275

C. (C)Tl = 0.515


https://dl.doubtnut.com/l/_uKqO4RR51n9w
https://dl.doubtnut.com/l/_ilwOWcJhXjsb

D. (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

o Watch Video Solution



https://dl.doubtnut.com/l/_ilwOWcJhXjsb
https://dl.doubtnut.com/l/_ipZB8xdOJbCN
https://dl.doubtnut.com/l/_WHg6EDRDDVsd

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

gravitational acceleration and the gravitational constant is

R2

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. (a)100R,
B. (b)10R,

C.(c)99R,


https://dl.doubtnut.com/l/_WHg6EDRDDVsd
https://dl.doubtnut.com/l/_9ubDypUp7ucO

D. (d)9R,

Answer: D

° Watch Video Solution

14. For a satellite orbiting close to the surface of earth the period of
revolution is 84 min . The time period of another satellite orbiting at a
height 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

o Watch Video Solution



https://dl.doubtnut.com/l/_9ubDypUp7ucO
https://dl.doubtnut.com/l/_jzIccmSdpQ93
https://dl.doubtnut.com/l/_lkKtO799rTWr

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)


https://dl.doubtnut.com/l/_lkKtO799rTWr
https://dl.doubtnut.com/l/_OsfBFwDgDlOp

C. (c)%

4R
D. (d)T

Answer: B

° 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
B. ngR

3

D.2mgR

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OsfBFwDgDlOp
https://dl.doubtnut.com/l/_skCCR6duJJDT

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. 21/2T

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

A R/4


https://dl.doubtnut.com/l/_skCCR6duJJDT
https://dl.doubtnut.com/l/_EI6QaFE67oMo
https://dl.doubtnut.com/l/_hGBKq1zBBKQ4

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 accel acceleration due to gravity equal to

zero at the equator, then xisaround(g=10 ms”(-2) R = 6400 km)

Al

B.8.5

C.17

D. 34

Answer: C

[ - 1


https://dl.doubtnut.com/l/_hGBKq1zBBKQ4
https://dl.doubtnut.com/l/_HFkJBKMB69uw

| @ Watch Video Solution J

21. A satellite is seen every 6h over the equator. It is known that it rotates
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
o3 &3 w3y |3

Answer: C

o Watch Video Solution

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


https://dl.doubtnut.com/l/_HFkJBKMB69uw
https://dl.doubtnut.com/l/_RtNYP7qYse94
https://dl.doubtnut.com/l/_i3TaxZNaSx4D

Answer: D

° Watch Video Solution

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

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


https://dl.doubtnut.com/l/_i3TaxZNaSx4D
https://dl.doubtnut.com/l/_moc4Khny6Rnt

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/_moc4Khny6Rnt

| 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 each the other end is approximately

A. 42 min

B. 84 min


https://dl.doubtnut.com/l/_moc4Khny6Rnt
https://dl.doubtnut.com/l/_G06SZPYm0TjE

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.

A 3 GM?
T2
—3GM?
B.———

a’

3 GM?
2T
3GM?
l

D.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_G06SZPYm0TjE
https://dl.doubtnut.com/l/_bVzEtpKGbiii

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/_bVzEtpKGbiii
https://dl.doubtnut.com/l/_XhIF5CnPChs0
https://dl.doubtnut.com/l/_kw4eGceyjWhE

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/_kw4eGceyjWhE
https://dl.doubtnut.com/l/_2byADzuW4APF

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/_4ocJm6zDk3dh
https://dl.doubtnut.com/l/_frbDYqg0jMnr
https://dl.doubtnut.com/l/_xBlyR3CAUI7O

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

(a) \/ﬁ’l)o (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/_ZffDEtiJLPQa
https://dl.doubtnut.com/l/_wZ1coJKUpQZE
https://dl.doubtnut.com/l/_jAFpVXScqLQV

8. A semicircular 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.

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/_dIIkJqdOoGZI
https://dl.doubtnut.com/l/_cXB0dHsiFWFS
https://dl.doubtnut.com/l/_v8U7ljihNyP5

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
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/_v8U7ljihNyP5
https://dl.doubtnut.com/l/_ZaknPhBVNrM8
https://dl.doubtnut.com/l/_SGblaovPlFkn
https://dl.doubtnut.com/l/_1GKwHYkhgQdM

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/_1GKwHYkhgQdM
https://dl.doubtnut.com/l/_TCvKp21YKPtc
https://dl.doubtnut.com/l/_PJle7lxfEff0

(a) How much work must be done to move a 1kg mass from point A to
point B?
(b) What is the minimum kinetic energy 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/_PJle7lxfEff0
https://dl.doubtnut.com/l/_TaH6Osyr1gog
https://dl.doubtnut.com/l/_q595Dja11EY3

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/_q595Dja11EY3
https://dl.doubtnut.com/l/_HBhWlUy2XRXl
https://dl.doubtnut.com/l/_kdEA2cSf9zEz

(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/_kdEA2cSf9zEz
https://dl.doubtnut.com/l/_lZ0oXaXGKwK4

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

Iz along y-axis
™

2rGM
C
12

along x-axis

D. 271'GMlﬁ2 along y-axis

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_lZ0oXaXGKwK4
https://dl.doubtnut.com/l/_tuf5VLnPDvaq

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/_NJBtCz7jpocf
https://dl.doubtnut.com/l/_y1MOzX6bCxQg

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/_y1MOzX6bCxQg
https://dl.doubtnut.com/l/_WGZDXuMh4RKM

given by

Answer: D

| e


https://dl.doubtnut.com/l/_WGZDXuMh4RKM

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/_WGZDXuMh4RKM
https://dl.doubtnut.com/l/_rzyNFT7nith3
https://dl.doubtnut.com/l/_pd2ibdBhc79L

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/_pd2ibdBhc79L

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/_pd2ibdBhc79L
https://dl.doubtnut.com/l/_1MSRFRbLzkM2
https://dl.doubtnut.com/l/_Ht8rVVuNfsM4

—2GM
37,1.5
—-GM
7“2'5
2GM
) 3rl5

GM
" p35

Answer: A

o Watch Video Solution

10. Three identical particles each of mass M move along a common
circular path of radius R under the mutual interaction of each other. The

velocity of each particle is

8. (b) | ML
V3R
C.(¢) C;—ZI


https://dl.doubtnut.com/l/_Ht8rVVuNfsM4
https://dl.doubtnut.com/l/_7EpNC3pLxEZ6

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. (d) None of these

Answer: D



https://dl.doubtnut.com/l/_7EpNC3pLxEZ6
https://dl.doubtnut.com/l/_uQ2xmNpxA6RJ

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) -1)/kg b) -4.5 )/kg c) -5.5 )/kg d) -10 J/kg

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/_uQ2xmNpxA6RJ
https://dl.doubtnut.com/l/_g4Nwm8ximYie
https://dl.doubtnut.com/l/_Wri95BVd3Cat

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/_Wri95BVd3Cat
https://dl.doubtnut.com/l/_g2n8HnG5o1Ax

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

3m
A
a /
Y 2m
m = > M=
a a
()
A. (a)zero
6Gm?2 1
(b) 14—
a 2
2
c (058 {1_L}
a 2
2
D. (d) 3C™ {2 _ i}
a 2
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_g2n8HnG5o1Ax

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/_ELRzE2qbdE4q
https://dl.doubtnut.com/l/_bO8lUsKxgj64

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/_bO8lUsKxgj64
https://dl.doubtnut.com/l/_wyqZPd8nDGq3

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/_wyqZPd8nDGq3
https://dl.doubtnut.com/l/_flBCOK779Ld1

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) 625 ) b) 250 J c) 500 ) d) 125 )
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 on the satellite will be a) 1212 N b) 889 N c) 1280 N d) 960 N


https://dl.doubtnut.com/l/_wHk8f4C2aBX1
https://dl.doubtnut.com/l/_RVFpM0WEIWWP

A 1212N

B. 889N

C.1280N

D. 960V

Answer: B

o Watch Video Solution

21. A satellite of mass m revolves around the earth of radius R at a hight x
from its surface. If g is the acceleration due to gravity on the surface of

the earth, the orbital speed of the satellite is

A .\ /gx
B. 9
R —=x
gR?
C. jr—
R2
D. J

R+ zx


https://dl.doubtnut.com/l/_RVFpM0WEIWWP
https://dl.doubtnut.com/l/_k847TEVTHYFM

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
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


https://dl.doubtnut.com/l/_k847TEVTHYFM
https://dl.doubtnut.com/l/_va4vL3Bu3BtH

B.7/9
C.3

D.7

Answer: B

° Watch Video Solution

Level 2 More Than One Correct

1. Three planets of same density have radii R, R, and R3 such that

R, = 2R, = 3R;3. The gravitational field at their respective surfaces are

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

then
Agi/g =2
B.g1/93 =3

C.'Ul/’U2 :1/4


https://dl.doubtnut.com/l/_va4vL3Bu3BtH
https://dl.doubtnut.com/l/_VBWBVPp49NUj

D.'Ul/’U3 =3

Answer: A::B::D

o Watch Video Solution

2. For a geostationary satellite orbiting around the earth identify the
necessary condition.
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 27r7, where R is the radius of
earth

D. its period of revolution must be 24hrs

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_VBWBVPp49NUj
https://dl.doubtnut.com/l/_kIkQvW0ncagE
https://dl.doubtnut.com/l/_SZIsQEcorc78

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.

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

om
h



https://dl.doubtnut.com/l/_SZIsQEcorc78

A. (a)Particle will oscillate through the earth to a height h on both
sides
B. (b)Particle will execute simple harmonic motion
C. (c)Motion of the particle is periodic
2GM

D. (b)Particle passes the centre of earth with a sped v = /| ——

R

Answer: A::C::D

o 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


https://dl.doubtnut.com/l/_SZIsQEcorc78
https://dl.doubtnut.com/l/_Vj8aomzK2JYs

B. E will first increases then decreases

C. V will first decreases then increases

D. V will first increases then decrease

Answer: A::D

o Watch Video Solution

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

correct options.


https://dl.doubtnut.com/l/_Vj8aomzK2JYs
https://dl.doubtnut.com/l/_f15tIzRZkwkw

A. Between A and B gravitational field strength is zero

B. Between A and B gravitional potential is constant

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



https://dl.doubtnut.com/l/_f15tIzRZkwkw

| @ Watch Video Solution J

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

When positions of mand 2m are interchanged

4m¢- 3m

m é— o2m

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


https://dl.doubtnut.com/l/_f15tIzRZkwkw
https://dl.doubtnut.com/l/_6avstxlOUVrn

o Watch Video Solution

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

same velocities in the directions shows in figure.


https://dl.doubtnut.com/l/_6avstxlOUVrn
https://dl.doubtnut.com/l/_pXh6hKnUR9Do

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

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

o Watch Video Solution

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

planet moves from A to B


https://dl.doubtnut.com/l/_pXh6hKnUR9Do
https://dl.doubtnut.com/l/_luUtXQJt1zkF

A

Planet

A. its kinetic enargy will decrease
B. its potential energy will remain unchanged
C.its angular momentum about centre of sun will remain unchanged

D. its speed is minimum at A

Answer: C::D

o 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/1. Now it starts orbiting round


https://dl.doubtnut.com/l/_luUtXQJt1zkF
https://dl.doubtnut.com/l/_NRVNPvnBvGXk

the earth in a circular path at height h = radius of earth. In this

position, kinetic energy potential energy and total mechanical energy of

satellite are Ky, U; and E, respectively. Then

av,— B
op B
CKy,= —E,
g U2

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

o 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


https://dl.doubtnut.com/l/_NRVNPvnBvGXk
https://dl.doubtnut.com/l/_QzSqNQHh2E8c

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

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



https://dl.doubtnut.com/l/_QzSqNQHh2E8c
https://dl.doubtnut.com/l/_FzwCB5bu1rbz
https://dl.doubtnut.com/l/_IvpSLmLIp66e

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.

o 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.

o 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


https://dl.doubtnut.com/l/_IvpSLmLIp66e
https://dl.doubtnut.com/l/_Avnw5yiza9JE
https://dl.doubtnut.com/l/_gN0tuf5IvONk

fields at points A and B.

o Watch Video Solution

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


https://dl.doubtnut.com/l/_gN0tuf5IvONk
https://dl.doubtnut.com/l/_ArBtrJveZMw7

the cavity.

occ.‘..;."m

° Watch Video Solution

6. The density of the core a planet is p; and that of the outer shell is ps.
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


https://dl.doubtnut.com/l/_ArBtrJveZMw7
https://dl.doubtnut.com/l/_hGSwOWWiZUi8

a depth R.Find the radio of Ll
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

is a distance r from the focus will be given by

5 {2 1]
v =GM|— — —
r a

o Watch Video Solution



https://dl.doubtnut.com/l/_hGSwOWWiZUi8
https://dl.doubtnut.com/l/_ZVoPuOV6Bs9X

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.

GMm
8r2
GMm
4r2

GMm
Cv3 8r2
GMm
8r3./3

Answer: A::B::C

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


https://dl.doubtnut.com/l/_ZVoPuOV6Bs9X
https://dl.doubtnut.com/l/_t2X9puS5OXaQ
https://dl.doubtnut.com/l/_0Rv6prPYTjqk

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.

o Watch Video Solution

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
spherical cavity of radius g 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


https://dl.doubtnut.com/l/_0Rv6prPYTjqk
https://dl.doubtnut.com/l/_r29Xf33D43Fc
https://dl.doubtnut.com/l/_zHN7veTPFa2M

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

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 ms = 6 x 10%kg is placed


https://dl.doubtnut.com/l/_zHN7veTPFa2M
https://dl.doubtnut.com/l/_4OOTADFLcg3P

on the axis of the ring at a distance £y = 3m from the centre. Neglecting
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 108km, as shows.



https://dl.doubtnut.com/l/_4OOTADFLcg3P
https://dl.doubtnut.com/l/_BBeriqlCCG7e

(a) Using the fact that the mean radius of an elliptical orbit is the length
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 revolution.

(b) the ratio of their kinetic energies.

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

(d) the total angular momentum of the system.

(e) the kinetic energy of the system.

° Watch Video Solution

Check Point 10.1


https://dl.doubtnut.com/l/_BBeriqlCCG7e
https://dl.doubtnut.com/l/_4P0RpeF57DMd

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/_dxumzYt7VERq
https://dl.doubtnut.com/l/_hoXh8AEwL58v

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/_hoXh8AEwL58v
https://dl.doubtnut.com/l/_NIwWnvrS6Qdi
https://dl.doubtnut.com/l/_GE1L0QccXCk0

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/_GE1L0QccXCk0
https://dl.doubtnut.com/l/_qhzuzidGZUXg

| 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/_qhzuzidGZUXg
https://dl.doubtnut.com/l/_eXklEyz4EGJc
https://dl.doubtnut.com/l/_fcq9Efan2XTS

A1:4:9

B.1:9:4

C.1:8:27

D.2:1:3

Answer: C

o Watch Video Solution

8. The time of revolution of planet A round the sun is 8 times that of
another planet B. The distance of planet A from the sun is how many
times the distance of B from the sun

A5

B.4

C.3

D.2


https://dl.doubtnut.com/l/_fcq9Efan2XTS
https://dl.doubtnut.com/l/_rHWMssQqhQjb

Answer: B

° Watch Video Solution

9. The distance of the two planets from the Sun are 10'*m and 10"%m,

respectively. Find the ratio of time periods of the two planets.

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/_rHWMssQqhQjb
https://dl.doubtnut.com/l/_BCnDdSvcRCqS
https://dl.doubtnut.com/l/_hn69swsjWFmH

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/_hn69swsjWFmH
https://dl.doubtnut.com/l/_Mw2UV47JdipT

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/_Mw2UV47JdipT
https://dl.doubtnut.com/l/_GbKymrPOSRdc
https://dl.doubtnut.com/l/_ZQULdQmYpS9g

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/_ZQULdQmYpS9g
https://dl.doubtnut.com/l/_V1H85LR2GeWI

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/_V1H85LR2GeWI
https://dl.doubtnut.com/l/_OXc6WsRYBaKs
https://dl.doubtnut.com/l/_9RXCnI31SiXq

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/_9RXCnI31SiXq
https://dl.doubtnut.com/l/_52qHf4K0ciIk

Answer: D

o Watch Video Solution

18. Two identical spheres of radius R made of the same material are kept

at a distance d apart. Then the gravitational attraction between them is

proportional to

1
AF x —

R2
B.F xR
C.F x R*

D. F !
oo —
R

Answer: C

[ -


https://dl.doubtnut.com/l/_52qHf4K0ciIk
https://dl.doubtnut.com/l/_olJjl83rjuwi

| @J Watch Video Solution J

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

° 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 ?


https://dl.doubtnut.com/l/_olJjl83rjuwi
https://dl.doubtnut.com/l/_pOwa7wsTct4G
https://dl.doubtnut.com/l/_7P8VpLlBCysp

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


https://dl.doubtnut.com/l/_7P8VpLlBCysp
https://dl.doubtnut.com/l/_EsaHaXILvnge

D.39/+/2

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



https://dl.doubtnut.com/l/_EsaHaXILvnge
https://dl.doubtnut.com/l/_L0yKAfQTZx9H

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

wil be in ratio.

A 1:2
B.2:3
C.2:1

D.4:1

Answer: C

o Watch Video Solution

4. If Mg is the mass of the earth and Rpg its radius, the ratio of the

acceleration due to gravity and the gravitational constant is


https://dl.doubtnut.com/l/_n0uvKBZKQPnB
https://dl.doubtnut.com/l/_fVzlDzv61nUs

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

° Watch Video Solution



https://dl.doubtnut.com/l/_fVzlDzv61nUs
https://dl.doubtnut.com/l/_kh6rEJKVp3SB
https://dl.doubtnut.com/l/_p1h8y5H10g9B

6. If density of earth increased 4 times and its radius become half of what
it is, our weight will ?

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 density of the earth p are related

by which of the following relations?

(Where G is the gravitational constant and R is the radius of the earth )

Ap— 4mgR?
3G

B.p — dmgR3
3G



https://dl.doubtnut.com/l/_p1h8y5H10g9B
https://dl.doubtnut.com/l/_fVQw02JwtVZP

C.p=

P 47GR

P ArGR3
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 ~’
C.19.6ms

D. 29.4ms ~ 2

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_fVQw02JwtVZP
https://dl.doubtnut.com/l/_AiBpwDEFUsNd
https://dl.doubtnut.com/l/_86BgspwRh1L6

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.

A.45 x 10% m

B.54 x 10 m

C.102 x 10° m

D.72 x 106 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


https://dl.doubtnut.com/l/_86BgspwRh1L6
https://dl.doubtnut.com/l/_G1MnQxxhFnpZ

D.4R

Answer: C

° 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.36N

C.18N

D. zero

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_G1MnQxxhFnpZ
https://dl.doubtnut.com/l/_WQnX1PvzKodV

12. A simple pendulum has a time period 717 when on the earth's surface
and T, when taken to a height R above the earth's surface, where R is the

T.
radius of the earth. The value of == is
1

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)

A

RR(";l)

R
n



https://dl.doubtnut.com/l/_tnKATCnhIvDx
https://dl.doubtnut.com/l/_NWOVTckambZo

Answer: B

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

° Watch Video Solution



https://dl.doubtnut.com/l/_NWOVTckambZo
https://dl.doubtnut.com/l/_q7UraKA37Jtg

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 ?

A.4.3 x 10 m

B.2.4 x 10° m

C.3.2 x 10°m

D.1.6 x 10 m

Answer: A

o Watch Video Solution

16. The weight of an object at the centre of the earth of radius R, is

A. zero

B. infinite

C.same as no the surface of earth


https://dl.doubtnut.com/l/_q7UraKA37Jtg
https://dl.doubtnut.com/l/_bdlVrZZh1bRB
https://dl.doubtnut.com/l/_3M3sC09PwGcL

D. None of the above

Answer: A

° Watch Video Solution

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

value of g — g3¢° is

A12R
.4(.0

3
B. Zw2R
C.w’R

D12R
.20.)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_3M3sC09PwGcL
https://dl.doubtnut.com/l/_11pt9yWOH7tS
https://dl.doubtnut.com/l/_7P6NuNveOppt

18. Weight of a body is maximum at

A. poles

B. equator

C. centre of earth

D. at latitude 45°

Answer: A

o 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 103

C.1.56

D.1.23 x 10°°


https://dl.doubtnut.com/l/_7P6NuNveOppt
https://dl.doubtnut.com/l/_bjpY9dktX3ox

Answer: A

° Watch Video Solution

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 10.3



https://dl.doubtnut.com/l/_bjpY9dktX3ox
https://dl.doubtnut.com/l/_Qkb9MFbPY8xX

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

Answer: A

o 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


https://dl.doubtnut.com/l/_xqHBm91faJ9K
https://dl.doubtnut.com/l/_9tHtSUUt53om

D.4R

Answer: A

° Watch Video Solution

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



https://dl.doubtnut.com/l/_9tHtSUUt53om
https://dl.doubtnut.com/l/_Xjh0z4I7qTT7

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

figure. The gravitaional force on mass m is

Answer: D



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

I o Watch Video Solution

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
8
B. The gravitational field at a distance of 2.5r from centre is % GT

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

o Watch Video Solution



https://dl.doubtnut.com/l/_OJWZvwKoNlib
https://dl.doubtnut.com/l/_wjs461rkdr2N

6. Which one of the following plots represents the variation of
gravitational field F on a particle with distance r due to a thin spherical
shell of radius R ?

( ris measured from the centre of the spherical shell )

) \

Answer: D



https://dl.doubtnut.com/l/_cdFrI6T2G8z3

| o Watch Video Solution

7. Figure shows two shells of masses m; and ma . The shells are
concentric. At which point, a particle of mass m shall experience zero

force?

A G(M, + My) G(M + M)

y? ’ y?
8 G(M; + My + M3) G(M; + M)
' Y? ’ x?
c G(M, + My, + M3) GM;
' a? T a?
b G(M; + M, + Ms) GM,
’ C?2 ? b2

Answer: B


https://dl.doubtnut.com/l/_cdFrI6T2G8z3
https://dl.doubtnut.com/l/_RVIsp5ROQb1M

° Watch Video Solution

8. Two bodies of masses m and ms are placed distant d apart. Show that

the position where the gravitational field due to them is zero, the

G
potential is given by, V = — " (m1 + ma + 2w/m1m2)

G
Gm

B.V = — o
GM

CV=—- 4
G 2

D.V = — —(Vm+vM)

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 ?


https://dl.doubtnut.com/l/_RVIsp5ROQb1M
https://dl.doubtnut.com/l/_cq3afUxb85hz
https://dl.doubtnut.com/l/_9njOnJlG2r0H

GM

B GM
" orL

TGM
2L

TGM

Answer: D

o Watch Video Solution

10. A particle of mass 10g is kept on the surface of a uniform sphere of
mass 100kg and radius 10cm. Find the work done against the
gravitational force between them to take the particle far away from the
sphere.

A.13.34 x 10710

B.3.33 x 10~ 10

C.6.67 x 10~%J

D.6.67 x 10" 8J


https://dl.doubtnut.com/l/_9njOnJlG2r0H
https://dl.doubtnut.com/l/_49g8GMyTd30E

Answer: D

° Watch Video Solution

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

with distance from the centre of earth is

v
(a) O————Bf‘
A. !
\%
b o R
B.
\%
© o—%—xo
/r
C.



https://dl.doubtnut.com/l/_49g8GMyTd30E
https://dl.doubtnut.com/l/_FMLrpHFh7Zyo

Answer: C

° Watch Video Solution

12. Inside a uniform shell

A. potential is variable

B. potential is zero

C. potential is constant

D. All of these

Answer: C

° 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 ?



https://dl.doubtnut.com/l/_FMLrpHFh7Zyo
https://dl.doubtnut.com/l/_xUdqhmf2hEwf
https://dl.doubtnut.com/l/_MmgW72IOa6n0

A2V

N
<

<

O
Wl | w

Answer: C

o Watch Video Solution

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

sphere of radius R with distance be depicted ?



https://dl.doubtnut.com/l/_MmgW72IOa6n0
https://dl.doubtnut.com/l/_bl72BVvM5DOy

Answer: C

o 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

M
D. magnitude of field is and potential — GT

Answer: C

f



https://dl.doubtnut.com/l/_bl72BVvM5DOy
https://dl.doubtnut.com/l/_fXM1uaJ1LBsp

| ° Watch Video Solution ‘

Check Point 104

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 m

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

D. increases as the separation decreases

Answer: C


https://dl.doubtnut.com/l/_fXM1uaJ1LBsp
https://dl.doubtnut.com/l/_rRUOR2wSWmgC

° Watch Video Solution

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.y/ ——
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 1 kg placed at the

four vertices of a square of side length 1 m.

A +4.0G


https://dl.doubtnut.com/l/_rRUOR2wSWmgC
https://dl.doubtnut.com/l/_NhEwqStBGl4o
https://dl.doubtnut.com/l/_OEMkVGEO9odX

B.7.5G

C.—5.4G

D. +6.3G

Answer: C

° Watch Video Solution

4. 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

N >
$|§ ‘3|§

o
e |s ¥W|e

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_OEMkVGEO9odX
https://dl.doubtnut.com/l/_EAeXc3yhYVM6

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
B.Ur
U
C.

.
b U
" 2r

Answer: C

o Watch Video Solution

6. A body of mass m taken from the earth's surface to the height equal to
twice the radius (R) of the earth. The change is potential energy of body

will be


https://dl.doubtnut.com/l/_EAeXc3yhYVM6
https://dl.doubtnut.com/l/_KpLGwcDy1Eth
https://dl.doubtnut.com/l/_dIyQCb17CY8Q

A.-mgR

B.2mgR

C. —mgR

D.4mgR

Answer: C

o 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



https://dl.doubtnut.com/l/_dIyQCb17CY8Q
https://dl.doubtnut.com/l/_FVTvipoglWpE

| o Watch Video Solution

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
B. ——
5
dmgR
C.
5

mgR

12

Answer: C

° 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


https://dl.doubtnut.com/l/_FVTvipoglWpE
https://dl.doubtnut.com/l/_i5VLT1ISQ3HL
https://dl.doubtnut.com/l/_BNjKEVt5h2nm

A 2mgR

B.mgR

C. —mgR

D. —mgR

Answer: C

o 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
g, —GMm + mgh
——+m
R g
GMm
C.——— — mgh
R
—GMm
D. ——— — mgh

R


https://dl.doubtnut.com/l/_BNjKEVt5h2nm
https://dl.doubtnut.com/l/_xq5GXe0dIVej

Answer: B

° Watch Video Solution

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



https://dl.doubtnut.com/l/_xq5GXe0dIVej
https://dl.doubtnut.com/l/_u3teBt3NuOrx

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

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

A.mgR /2

B.mgR

mgR

4
mgR

8

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 !


https://dl.doubtnut.com/l/_NM4EevUm3Kwg
https://dl.doubtnut.com/l/_zUqDiBrTlFjl

C.1.12kms !

D. 3.7kms ~ !

Answer: A

° Watch Video Solution

4. The escape velocity of a particle from the surface of the earth is given
by

A. zero

B. greater than zero

C. less than zero

D.—GMm /2R

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_zUqDiBrTlFjl
https://dl.doubtnut.com/l/_tIoNGp9DA3gl
https://dl.doubtnut.com/l/_yjWvOCwI7T4z

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 '
B.112 kms '
C.11.2 kms ™'

D.11.2 x 10" 2 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 !

B 11.2 lerms
_— ms

1


https://dl.doubtnut.com/l/_yjWvOCwI7T4z
https://dl.doubtnut.com/l/_OdaVVen90xha

V3

C.11.2 x Tkms*l
11.2
D. Tkms_1
Answer: A

o Watch Video Solution

7.The escape velocity of a particle of mass m varies as

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_OdaVVen90xha
https://dl.doubtnut.com/l/_nY7TuGvxc9US

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

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°


https://dl.doubtnut.com/l/_4wLNENra44dr
https://dl.doubtnut.com/l/_J10M44mcnZZ4

B.45°

C. More than 45°

D. Any angle

Answer: D

° 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

° Watch Video Solution



https://dl.doubtnut.com/l/_J10M44mcnZZ4
https://dl.doubtnut.com/l/_no0t0ZFqyBOz

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 !
B.15.84km s '
C.13.85kms !

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)''*


https://dl.doubtnut.com/l/_no0t0ZFqyBOz
https://dl.doubtnut.com/l/_zeYm0Fiyv6cC
https://dl.doubtnut.com/l/_6RWYZ7lZx37k

Answer: A

° Watch Video Solution

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. \/Qve

C. 2v,

D. 24/2v,

Answer: C

[ - |


https://dl.doubtnut.com/l/_6RWYZ7lZx37k
https://dl.doubtnut.com/l/_IKze7GvgrlIa

Watch Video Solution J

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

l. Mass of the planet

Il. Mass pf the particle escaping

lIl. Temperature of the planet

IV. Radius of the planet

Select the correct answer from the codes given below.
A.land Il
B.lland IV

C.land IV

D.l,Iland IV

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_IKze7GvgrlIa
https://dl.doubtnut.com/l/_2KhLYy4Bqhly

15. The kinetic energy needed to project a body of mass m from the earth

surface (radius R) to infinity is

mgR

2

B.2mgR

C.mgR

mgR

2

Answer: C

o Watch Video Solution

16. Escape velocity for a projectile at earth's surface is V.. A body is
projected form earth's surface with velocity 2V,. The velocity of the when

it is at infinite distance from the centre of the earth is :-

A v,


https://dl.doubtnut.com/l/_2KhLYy4Bqhly
https://dl.doubtnut.com/l/_vupPphucPHDw
https://dl.doubtnut.com/l/_RWrtL8ssCXB4

B. ﬂve
C. /3v,

D. /57,

Answer: C

o Watch Video Solution

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


https://dl.doubtnut.com/l/_RWrtL8ssCXB4
https://dl.doubtnut.com/l/_LPLERzcehIts

Answer: A

° Watch Video Solution

18. 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 ?

A 11.2kms ™'

B.v/2 x 11.2kms !

C./3x 11.2kms~*

D. /8 x 11.2km s ~*

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_LPLERzcehIts
https://dl.doubtnut.com/l/_bNbjv3ZHcxi3

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
SN—

w
oo
Q
S

o

(@)
N N N N

S ko'
o =L =
5 =

Answer: A

o Watch Video 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

A-R/2

B.R/3


https://dl.doubtnut.com/l/_mtrTKTkOD2ne
https://dl.doubtnut.com/l/_8nRLMb1raIBb

C.R/5

D.R/9

Answer: D

o Watch Video Solution

Check Point 10.6

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


https://dl.doubtnut.com/l/_8nRLMb1raIBb
https://dl.doubtnut.com/l/_VoIYNsKhyNCz

Answer: B

° Watch Video Solution

2. The orbital velocity of an artifical satellite in a cirular orbit above the
earth's surface at a distance equal to radiu of earth is v. For a satellite

orbiting at an altitude half of earth's radius, orbital velocity is

N w >
| o
w| o | w <
< <

O
w| o
<

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_VoIYNsKhyNCz
https://dl.doubtnut.com/l/_aphFVheIuGUr

3.The radii of circular orbits of two satellites A and B of the earth are 4R
and R, respectively. If the speed of satellite A is 3v, then the speed of

satellite B will be

A12v

B.6v

Answer: B

o Watch Video Solution

4. Find the orbital velocity of an artifical satellite of the earth in an orbital

close to the earth?

A. 8kms !

B.11.2kms !


https://dl.doubtnut.com/l/_cKntMDgz3mJW
https://dl.doubtnut.com/l/_FwSG8qYzW4wj

C.3 x 108ms !

D.2.2 x 10°kms ~*

Answer: A

° Watch Video Solution

5. A satellite is orbiting the earth in a circular orbit of radius, r Its.

5

A.Toc "
B.T ’/
C.T x
GM2
D.T x
T4
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_FwSG8qYzW4wj
https://dl.doubtnut.com/l/_UzmE0KvylMS1
https://dl.doubtnut.com/l/_FNqPpy9ZlhE3

6. The time period of an earth satellite in circular orbit 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 Watch Video Solution

7. Which of the following quantities does not depend upon the orbital

radius of a satellite ?



https://dl.doubtnut.com/l/_FNqPpy9ZlhE3
https://dl.doubtnut.com/l/_dQc9ha4wAcXw

Answer: D

° Watch Video 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

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,


https://dl.doubtnut.com/l/_dQc9ha4wAcXw
https://dl.doubtnut.com/l/_3dTN1kviZAbV
https://dl.doubtnut.com/l/_U1U4h0hvvYYf

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 Watch Video Solution

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.2days


https://dl.doubtnut.com/l/_U1U4h0hvvYYf
https://dl.doubtnut.com/l/_UjodSSt8hVAJ

D. 16 days

Answer: A

° Watch Video Solution

11. The mean radius of earth is R, its angular speed on its own axis is w
and the acceleration due to gravity at earth's surface is g. What will be

the cube of radius of the orbit of a geostationary satellite

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_UjodSSt8hVAJ
https://dl.doubtnut.com/l/_desq2tgOHr7q
https://dl.doubtnut.com/l/_MANTEgv20jhG

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

A. zero

Answer: D

o Watch Video Solution

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



https://dl.doubtnut.com/l/_MANTEgv20jhG
https://dl.doubtnut.com/l/_25vLHSjnvELf

Answer: D

° Watch Video Solution

14. 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 —2E,

B.1.5E)

C.2E,

D. — E,

Answer: D

° Watch Video Solution

15. In which case of an orbiting satellite if the radius of orbit is decreased



https://dl.doubtnut.com/l/_25vLHSjnvELf
https://dl.doubtnut.com/l/_t2SNaA3mMVNm
https://dl.doubtnut.com/l/_acviQNnwbba1

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 Watch Video Solution

16. An artificial satellite moves in a circular orbit around the earth. Total

energy of the satellite is given by E. The potential energy of the satellite is

A. 2E0 a,nd — 2E0

B. —2E0 and EO

C. 2E0 a,nd — EO

D. — 2E0 and — EO

Answer: C



https://dl.doubtnut.com/l/_acviQNnwbba1
https://dl.doubtnut.com/l/_RH7iGYPW0WFz

| o Watch Video 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

B. potential energies is 4

C. total energies is 4

D. All of these

Answer: D

o Watch Video 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


https://dl.doubtnut.com/l/_RH7iGYPW0WFz
https://dl.doubtnut.com/l/_G7gO1KqbaBoE
https://dl.doubtnut.com/l/_FdgMavw9ocBe

A1:3

B.3:1

C.3:4

D.24:1

Answer: D

o Watch Video Solution

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 = R
-39



https://dl.doubtnut.com/l/_FdgMavw9ocBe
https://dl.doubtnut.com/l/_zmTnNrRzg6Pu

| ° 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

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. Weightlessness in satellite is due to


https://dl.doubtnut.com/l/_zmTnNrRzg6Pu
https://dl.doubtnut.com/l/_USUnFUDJ9c1x
https://dl.doubtnut.com/l/_IPq5yjB9PVV9

A. zero gravity

B. no atmosphere

C. zero reaction force by satellite surface

D. None of the above

Answer: C

o Watch Video Solution

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

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_IPq5yjB9PVV9
https://dl.doubtnut.com/l/_Uan0f2X7KpCw

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

C. fall downward with increasing velocity

D. ultimately come to rest somewhere on the original orbit

Answer: B

° Watch Video Solution

4.The weight of an object in the coal mine, sea level and at the top of the

mountain are Wy, W5 and Wj respectively, then

A.w1 < wy < ws

B.w; = wy = wsy


https://dl.doubtnut.com/l/_Uan0f2X7KpCw
https://dl.doubtnut.com/l/_kgVDBKbXaLsE
https://dl.doubtnut.com/l/_vft6FnyO1B7t

Cw < wy < wsg

D.w; > wy > ws

Answer: A

° Watch Video Solution

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

° Watch Video Solution



https://dl.doubtnut.com/l/_vft6FnyO1B7t
https://dl.doubtnut.com/l/_vsnnawUmA2BC
https://dl.doubtnut.com/l/_KvOXjr04qXaB

6. If orbit velocity of planet is given by v = G*MPR®, then

A.a,:l b:l c = —l
3’ 3’ 3
B.a:l b:l c= —l
3’ 2’ 2
C.a:l b= _ 1 c:l
2’ 2’ 2
D.a,:l b= . c= .
2’ 2’ 2
Answer: B

o Watch Video 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(’I’ X U)



https://dl.doubtnut.com/l/_KvOXjr04qXaB
https://dl.doubtnut.com/l/_4Rs0cudtZYhE

D. None of these

Answer: C

° Watch Video Solution

8. A planet of mass m is in an elliptical orbit about the sun (m << Mg,,)

with an orbital period T. If A be the area of orbit, then its angular
momentum would be:

2mA

D.2mAT

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_4Rs0cudtZYhE
https://dl.doubtnut.com/l/_ZWhfbFKd4FGg
https://dl.doubtnut.com/l/_MXBQvaSiRU6p

9. To required kinetic energy of an object of mass m, so that it may

escape, will be

1

B L R
-5 ™Mg
C.mgR

D.2mgR

Answer: C

o 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. ——


https://dl.doubtnut.com/l/_MXBQvaSiRU6p
https://dl.doubtnut.com/l/_PxhSR3IXV7nh

C.——
R

—4h

D. ——
R
Answer: B

° Watch Video Solution

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

[ - ]


https://dl.doubtnut.com/l/_PxhSR3IXV7nh
https://dl.doubtnut.com/l/_xR2hKWx3tP3f

| @ Watch Video Solution J

12. As observed from earth, the sun appears to move in an approximate

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

form earth , this would

A. be similarly true

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 Watch Video Solution



https://dl.doubtnut.com/l/_xR2hKWx3tP3f
https://dl.doubtnut.com/l/_oraaItpSyEuT
https://dl.doubtnut.com/l/_bAFv6ED2BnWS

13. Satellite orbiting the earth have finite life and sometimes debris of

satellite 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

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

gradually decrease

D. of collisions with other satellites

Answer: C

o Watch Video Solution

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

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

A. will be elliptical


https://dl.doubtnut.com/l/_bAFv6ED2BnWS
https://dl.doubtnut.com/l/_FoOrHzJAChee

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

Answer: B

o Watch Video 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


https://dl.doubtnut.com/l/_FoOrHzJAChee
https://dl.doubtnut.com/l/_9dJl3X7HCINv

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 Watch Video Solution

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


https://dl.doubtnut.com/l/_9dJl3X7HCINv
https://dl.doubtnut.com/l/_H9qsQq3BUfoq

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 Watch Video Solution

17. Different points 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


https://dl.doubtnut.com/l/_H9qsQq3BUfoq
https://dl.doubtnut.com/l/_DgwgDfpjhwWf

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 Watch Video Solution

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
B. —
r
GMm
2r

D. zero


https://dl.doubtnut.com/l/_DgwgDfpjhwWf
https://dl.doubtnut.com/l/_78MiiLKIcao3

Answer: A

° Watch Video 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.

2GM

SNE

5.\ S (V2 1)
[ SR (W)
D.,/G?M(\/%rl)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_78MiiLKIcao3
https://dl.doubtnut.com/l/_mUX0YOfSkvKc

20. Particles of masses 2M, m and M are respectively at points A, B and C

) GM ) .
with = (\/§ + 1) is much-much smaller than M and at time ¢t = 0,

they are all at rest as given in figure

A B C

4 —@

@
2M m M

At subsequent time before any collision takes place.

A. m will remain at rest

B. m will move towards M

C. m will move towards 2M

D. m will have oscillatory motion

Answer: C

o Watch Video Solution

21. Earth orbiting satellite will escape if


https://dl.doubtnut.com/l/_2PPDQgEzGnD3
https://dl.doubtnut.com/l/_YABGC2lnqP7T

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

o Watch Video Solution

22. The energy required to move a satellite of mass m from an orbit of
radius 2R to 3R is (where M is the mass of the earth and R is the radius of

the earth)

GMm
12R?
GMm
3R?
GMm
8R
GMm
4R



https://dl.doubtnut.com/l/_YABGC2lnqP7T
https://dl.doubtnut.com/l/_jZocl6CNW7oc

Answer: D

° Watch Video 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.y/—
R

c 1 GM
V4 R
GM

D.y/ ——
2R
Answer: A

° Watch Video 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


https://dl.doubtnut.com/l/_jZocl6CNW7oc
https://dl.doubtnut.com/l/_ngDQeJA0m2rs
https://dl.doubtnut.com/l/_e6rclZreCzV2

nth power of distance where n is equal to

B. zero

C.+1

D.+2

Answer: B

o Watch Video Solution

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 ?


https://dl.doubtnut.com/l/_e6rclZreCzV2
https://dl.doubtnut.com/l/_NIjAr5GludbO

1 —

Answer: A

° Watch Video 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

>
3
N~

B7T R
‘21
C7T R
31

@)
3
=l

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_NIjAr5GludbO
https://dl.doubtnut.com/l/_tAIkRsHpx1hL
https://dl.doubtnut.com/l/_GiXDqK5rqWoU

27. Assume the radius of the earth to be 6.4 x 10°m

a. Calculate the time period T' of a satellite on equational orbit at
1.4 x 10°m above the surface of the earth.

b. What is the speed of the satellite in this orbit?

c. If the satellite is travelling in the same direction as the rotation of the
earth i.e. west to east, what is the interval between two successie times at
which it will appear vertically overhead to an observed at a fixed point on

the equator?

A.6831s and 7174 ms !

B. 34155s and 3204 ms '

C.6831s and 2144 ms !

D.2431s and 3514ms !

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GiXDqK5rqWoU

28. If gravitational attraction between two points masses be given by

mims

F=aG . Then the period of a satellite in a circular orbit will be

,r.n

proportional to

D. independent of n

Answer: B

o Watch Video Solution

29. Suppose the gravitational force varies inversely as the nthpower of
distance. Then the time period of a planet in circular orbit of radius R

around the sun will be proportional to-

Arz(nt1)


https://dl.doubtnut.com/l/_sHFyorpyZSfc
https://dl.doubtnut.com/l/_n0vb3LxdoB9y

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

N
&


https://dl.doubtnut.com/l/_n0vb3LxdoB9y
https://dl.doubtnut.com/l/_QblWuqUdWjWe

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/_QblWuqUdWjWe
https://dl.doubtnut.com/l/_hxX2FRnhJEVg

32. If the earth were to spin faster, acceleration due to gravity at the

poles :

R2
A. J
R+ h

B.gR

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.

A. ,/(2gR)


https://dl.doubtnut.com/l/_iBzEtzmkXmuv
https://dl.doubtnut.com/l/_YgnCyhvgq0B2

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.ri’/2

B. (7"1 -+ 7“2)3/2
C. (7’1 — 7’2)3/2

D.'r:;/2


https://dl.doubtnut.com/l/_YgnCyhvgq0B2
https://dl.doubtnut.com/l/_OJ0Sgo04MU0o

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/_OJ0Sgo04MU0o
https://dl.doubtnut.com/l/_wPSzHmO5CmrW

36. Two particles of equal mass go around a circle of radius R under the

action of their mutual gravitational attraction. Find the speed of each

particle.
Gm
Av= —_—
R
Gm
B.v = —_—
2R
Coe 1 /Gm
V= 5 7
4Gm
D.v = _—
R
Answer: C

o Watch Video Solution

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?


https://dl.doubtnut.com/l/_vAlLuat0OmR0
https://dl.doubtnut.com/l/_PlGkOAsnkKJ0

GM,
°R, ’

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

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


https://dl.doubtnut.com/l/_PlGkOAsnkKJ0
https://dl.doubtnut.com/l/_uw7MjBGiUJt8

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
A 4R
B.8R

C.12R

D.6R


https://dl.doubtnut.com/l/_uw7MjBGiUJt8
https://dl.doubtnut.com/l/_wOom1hgodUrX

Answer: D

° 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

° 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



https://dl.doubtnut.com/l/_wOom1hgodUrX
https://dl.doubtnut.com/l/_YnNqwGwAiBBI
https://dl.doubtnut.com/l/_u6NaUh9uGXbI

angular momentum will be

A.16L

B.64L

Answer: D

o Watch Video Solution

42. Two spherical bodies of masses M and 5M and radii R and 2R are
released in free space with initial separation between their centres equal
to 12 R. If they attract each other due to gravitational force only, then the
distance covered by the smaller body before collision is

A.5R

B.96R

C.25R


https://dl.doubtnut.com/l/_u6NaUh9uGXbI
https://dl.doubtnut.com/l/_8xj99spkRlGY

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 5 s projected straight from 2m towards m with a
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



https://dl.doubtnut.com/l/_8xj99spkRlGY
https://dl.doubtnut.com/l/_XvrO1C0lmLU6
https://dl.doubtnut.com/l/_4ZAakd6pg7fS

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

Gmims,

R
Gmimsy
R

G,/m%—i—m%
R

Gmlmz
R(m] + mj)

A —

C.

D.

Answer: A

o Watch Video Solution

45, 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 surface

of earth. (Radius of earth = 6400km)

(a) Dentermine the height of the satellite above the earth's surface.


https://dl.doubtnut.com/l/_4ZAakd6pg7fS
https://dl.doubtnut.com/l/_A9DGdNnu2cga

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

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

Answer: C

o 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 —3J kg™ !
B.—12J kg !

C.—5J kg !


https://dl.doubtnut.com/l/_A9DGdNnu2cga
https://dl.doubtnut.com/l/_sMdvvp76oJSX

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
of earth R)
Lo
| GM
Amy/ ——
R
| GMm
B.y/ ———
R
GM

Cmy/ ———
2R

D. zero

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_sMdvvp76oJSX
https://dl.doubtnut.com/l/_BgDAyWz20k61

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

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

M

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

GM1m

B. Fy =

b2


https://dl.doubtnut.com/l/_BgDAyWz20k61
https://dl.doubtnut.com/l/_dP3JBV9OGEPV

G(M; + M)

C.Fp = ;

c

D. All are correct

Answer: D

° Watch Video Solution

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

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_dP3JBV9OGEPV
https://dl.doubtnut.com/l/_txlI906wNASe

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

Answer: A

° Watch Video Solution

51. Pertaining to two planets, the ratio of escape velocities from
respectivie surfaces is 1:2 , the ratio of the time period of the same simple
pendulum at their respective surface is 2:1 (in same order). Then the ratio

of their average densities is 1:n. Find the value of n.


https://dl.doubtnut.com/l/_txlI906wNASe
https://dl.doubtnut.com/l/_kgnWzKM6sIhg
https://dl.doubtnut.com/l/_U3QsaBkFyzku

Al:1

B.1:2

C.1:4

D.8:1

Answer: C

o 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
B.3 GM
' 2R
GM
C.24/ —
R
GM
D.3y/ ——
R


https://dl.doubtnut.com/l/_U3QsaBkFyzku
https://dl.doubtnut.com/l/_aelWVMUEFuqT

Answer: A

° Watch Video Solution

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,  ————
(Tp + T'a)
4GMr,r,
Bm, ——
(Tp + Ta)
GMrprg
Cm, ——
(rp +74)
GMryr,
Dm, ——
2(7'29 + ra)
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_aelWVMUEFuqT
https://dl.doubtnut.com/l/_jnDLwhl6oHwr

54. The magnitude of gravitational field at distances r; and 7, from the

centre of a uniform sphere of radius R and mass M,are (I;) and (I5)

respectively. Find the ratio of (I;) /(I3)) ifr; > Rand ry < R.

Answer: A

By i ry<Randry <R
r2

,’,2

L if y>Randry >R
,',,2
2

r .
—2, if v <R and ry < R

—, if 1 > R and 2 < 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

N \/2G’(M +m)

d


https://dl.doubtnut.com/l/_cPhCzSY41GOG
https://dl.doubtnut.com/l/_Lb2alV9yLzNq

B. d
c G(M + m)
' 2d
G(M +m)
4d
Answer: A

o Watch Video Solution

56. The ratio of the energy required to raise a satellite upto a height h

above the earth of radius R to that the kinetic energy of the satellite into

that orbit is

A h:2R

B.2h: R

C.R:h

D.h: R

Answer: B


https://dl.doubtnut.com/l/_Lb2alV9yLzNq
https://dl.doubtnut.com/l/_aaLWc59NhzsL

o 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,

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

>
&~
|

w

[

I
wl| & ) w?‘
‘°|>ﬁm E

N
~
I

39

o
~~
I

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_aaLWc59NhzsL
https://dl.doubtnut.com/l/_3w2dOVZG87fc

58. The energy required to take a satellite to a height ‘h’ above Earth
surface (radius of Earth = 6.4 x 10° km ) is E; and kinetic energy
required for the satellite to be in a circular orbit at this height is Es. The

value of h for which E; and E are equal, is:

2h
(R + 2h)

Answer: A

o 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)


https://dl.doubtnut.com/l/_dZW8H7zpqFdA
https://dl.doubtnut.com/l/_7PTbsrFmkBjh

Ve — Vo
D.\/'Ug + 202

Answer: D

o Watch Video Solution

60. Four particles, each of mass M, move along a circle of radius R under
the acting of their mutual graviational attraction. The speed of each

particle is

GM
A ——
R

B.4/2 Pl
Vi
c\/GYM@ + 1)

V5 (+5)



https://dl.doubtnut.com/l/_7PTbsrFmkBjh
https://dl.doubtnut.com/l/_EuhPwfgBZdsh

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

equilateral triangle ?

A
d



https://dl.doubtnut.com/l/_EuhPwfgBZdsh
https://dl.doubtnut.com/l/_lIdRWwjsOp2N

Gm
Ay —
a
2G'm
B.
a
3Gm
C.
a
4Gm
D.
a
Answer: A

o Watch Video Solution

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

m
A. _—
a3
B 3Gm

} p
Gm

C.,/] —
3a3

D. None of these


https://dl.doubtnut.com/l/_lIdRWwjsOp2N
https://dl.doubtnut.com/l/_c3Hq8IEE0VQh

Answer: B

° 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

A. zero

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_c3Hq8IEE0VQh
https://dl.doubtnut.com/l/_0cvl7D8YbQC2

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 distanace R/4

from the centre of sphere. The gravitational force on mass m is

11GMm
A ——
R2
14GMm
R2
GMm
2R?
GMm
R2

Answer: C

o 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


https://dl.doubtnut.com/l/_qQAAFKIYkNA2
https://dl.doubtnut.com/l/_kLe9KXoyasSx

GM
Ay —
R
Gm
B.y/ —
R
GM
Cy/ ——
2R
2m
D. e
V2R
Answer: A

° Watch Video Solution

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.

4GMm

A. —
(a+1)

4GmM

" 4a? — 2


https://dl.doubtnut.com/l/_kLe9KXoyasSx
https://dl.doubtnut.com/l/_IlKplI2bfsQO

GMm
C.

a?

GmM

D. —
2(1 + a)

Answer: B

° Watch Video Solution

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 F, on same particle placed at P. The radio


https://dl.doubtnut.com/l/_IlKplI2bfsQO
https://dl.doubtnut.com/l/_XrrtNhwIgwYe

F2/F1 will be

Ol | w | ©|w

Answer: D

° Watch Video Solution



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

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

A. —Gpym

B 3
. Zﬂ-py


https://dl.doubtnut.com/l/_Ka4TNJrfBWL9

D. —7mGpy

Answer: D

° Watch Video Solution

(B) Chapter Exercises

1. Assertion : The force between two finite rigid bodies is not necessarily
along the line joining their centre of mass .

Reason : Gravitational force between two particles is central .

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/_Ka4TNJrfBWL9
https://dl.doubtnut.com/l/_9yzwKlKJfFQq

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

D. If Assertion is false but Reason is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_9yzwKlKJfFQq
https://dl.doubtnut.com/l/_Fzft6lYoy2mX

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

o Watch Video Solution

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.\


https://dl.doubtnut.com/l/_Fzft6lYoy2mX
https://dl.doubtnut.com/l/_HziYZs7UktfP
https://dl.doubtnut.com/l/_pkuzIcdGxNYj

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.
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


https://dl.doubtnut.com/l/_pkuzIcdGxNYj
https://dl.doubtnut.com/l/_zmYDBgsx8ral

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

6. Assertion : Plane of a satellite always passes through the centre of

earth

Reason : Gravitational force on satellite is always towards centre 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


https://dl.doubtnut.com/l/_zmYDBgsx8ral
https://dl.doubtnut.com/l/_oHp6OURsvkI3

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.

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/_oHp6OURsvkI3
https://dl.doubtnut.com/l/_S47YWyUp3eE1

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
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



https://dl.doubtnut.com/l/_S47YWyUp3eE1
https://dl.doubtnut.com/l/_5OJf9hzIKYjC

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

C. If Assertion is true but Reason is false

D. If Assertion is false but Reason is true

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_5OJf9hzIKYjC
https://dl.doubtnut.com/l/_JxQjueV6ZNkt

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

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_sLcTJl9IpJ7K

11. Assertion : The centres of two cubes of masses m; and my are

separated by a distance r. The gravitational force between these two

Gmimsy

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

Gmime

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

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_vCIzpP2IM6eU
https://dl.doubtnut.com/l/_7GIwwHcwvEAL

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

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


https://dl.doubtnut.com/l/_7GIwwHcwvEAL
https://dl.doubtnut.com/l/_23T5LpZripu9

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

14. Assertion : The centre of semicircular ring of mass m and radius R is

. : ... Gm
the origin O. The potential at origin is — =


https://dl.doubtnut.com/l/_23T5LpZripu9
https://dl.doubtnut.com/l/_mBpg5am4ht0R

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

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_mBpg5am4ht0R
https://dl.doubtnut.com/l/_F6FdY4oPjiga

15. Assertion : If the projuct of surface area and density is same for both

planets, escape velocity will be same for both.

Reason : Product of surface area and density is proportional to the mass

of the planet per unit radius of 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 Watch Video Solution



https://dl.doubtnut.com/l/_F6FdY4oPjiga

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 Watch Video Solution



https://dl.doubtnut.com/l/_EydD2qBc8ABU

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/_Ae8tTi48rsTk

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/_Ae8tTi48rsTk
https://dl.doubtnut.com/l/_a4cr9kKxbCYG

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/_a4cr9kKxbCYG
https://dl.doubtnut.com/l/_x80QTuxKPsB8

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/_x80QTuxKPsB8
https://dl.doubtnut.com/l/_g8vl2BREeLs1

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/_g8vl2BREeLs1

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/_g8vl2BREeLs1
https://dl.doubtnut.com/l/_zUv1SbnyXL7V
https://dl.doubtnut.com/l/_BsUu8G1FaHoX
https://dl.doubtnut.com/l/_9rZobFTik4dq

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/_9rZobFTik4dq
https://dl.doubtnut.com/l/_xhjum2yWlST7

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/_9XVIe721deWZ

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 with speed v. Suppose
v
it travel a distance x when its speed become v to 3 and y when speed
v - , .
changes form 2 to 0. Similarly, the corresponding times are suppose

t; and ty.Then

© Tabet  Tae2
A) x (P) =1
B h @) >1

(R) <1

(S) Data insufficient



https://dl.doubtnut.com/l/_w78DLKKv0aMs
https://dl.doubtnut.com/l/_F1kARL322qgz

o Watch Video Solution

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/_F1kARL322qgz
https://dl.doubtnut.com/l/_JlyjaA1YEEsr
https://dl.doubtnut.com/l/_J2s63s34hBv8
https://dl.doubtnut.com/l/_Fj9ZmyafsHtZ

30. If earth decreases its rotational speed. Match the following columns

Column-I Column-II
(A) Value of g at pole (p) Will remain same
(B) Value of g at equator (q) Will increase
(C) Distance of geostationary (r) Will decrease
(D) Energy of geostationary satellite (s) Cannot say

o Watch Video Solution

31. Match the following columns. (for a satellite in circular orbit)

Column-1 Column-II
(A) Kineticenergy (p) — Ggm
(B) Potential energy (q) \/ Giv[
(C) Total energy (r) — CMm
(D) Orbital speed (s) G]zllrm

o Watch Video Solution

(C) Chapter Exercises



https://dl.doubtnut.com/l/_Fj9ZmyafsHtZ
https://dl.doubtnut.com/l/_FAsmF52Pj30p

1. Starting from the centre of the earth having radius R, the variation of g

(acceleration due to gravity) is shown by

I
@

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_jsHwGkygvwRl
https://dl.doubtnut.com/l/_VN6QEjC0NGi9

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 go, the value

of acceleration due to gravity at the earth's surface is

mgoR?
"2(R+ h)
5 _MpR
" 2(R+h)
c 2mgoR2
R+h
o _ 2mgo R?
R+ h
Answer: B

° Watch Video Solution

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


https://dl.doubtnut.com/l/_VN6QEjC0NGi9
https://dl.doubtnut.com/l/_wDYwruB8HV20

C. 2000 km

D. 2600 km

Answer: D

° Watch Video Solution

4. The ratio of escape velocity at earth (V) to the escape velocity at a

planet (V},) whose radius and mean density are twice as that of earth is

A 1:2./2

B.1:4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_wDYwruB8HV20
https://dl.doubtnut.com/l/_6KILYWQ3BBIc
https://dl.doubtnut.com/l/_kifR3CXOiTFg

5. Kepler's third law states that square of period of revolution (T) of a
planet around the sun, is proportional to third power of average distace r
between the sun and planet ie. T? = Kr®, here K is constant. If the
masses of the sun and planet are M and m respectively, then as per

Newton's law of gravitationa force of attraction between them is

B GMm

F 2

, hence G is gravitational constant. The relation between G
"

and K is described as

A.GK = 4x?
B.GMK — 4x?
CK=0G

DK=1/G

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_kifR3CXOiTFg

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.10N
C.97.66 N

D.106 N

Answer: A

o 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

GM
2

a


https://dl.doubtnut.com/l/_MsrSSPb8EMme
https://dl.doubtnut.com/l/_cLDkKqiZ7lLP

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)

A.9.6 ms 2

B.9.79 ms ?

C.9.89 ms >

D.10 ms 2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_cLDkKqiZ7lLP
https://dl.doubtnut.com/l/_uEkOdVdB9hK5

9. Two particles of equal mass m go round a circle of radius R under the

action of their mutual gravitational attraction. The speed of each particle

is
GM
A ] —
2R
Gm
B. —_—
R
GM
Cy/ ——
4R
2GM
D.y/——
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?* kg and its radius is 1740 km ?

A.2.4 ms !


https://dl.doubtnut.com/l/_uEkOdVdB9hK5
https://dl.doubtnut.com/l/_szYWPiZeIB2c
https://dl.doubtnut.com/l/_gVWxMAhowGtd

B.2.4 kms !

C.240 kms !

D.0.24 kms !

Answer: B

o 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.20 m

C.15m

D.5m

Answer: B

[ - ]


https://dl.doubtnut.com/l/_gVWxMAhowGtd
https://dl.doubtnut.com/l/_TgoiH91cqL0c

| @J Watch Video Solution

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

GMm
(R+ h)



https://dl.doubtnut.com/l/_TgoiH91cqL0c
https://dl.doubtnut.com/l/_ItAAbGIcJCyk
https://dl.doubtnut.com/l/_U09pm1ngYP9l

c —-GM
(R+h)
GMm
(R+ h)

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

T
2
T 9
2 3
|zl = 7]
T 2
T2 ,,,,3
D.— = >
T r1
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_U09pm1ngYP9l
https://dl.doubtnut.com/l/_mpm1F4fnd3bG
https://dl.doubtnut.com/l/_QRNWpelUFGHL

15. If mass of a body is M on the earth surface, then the mass of the same

body on the moon surface is

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


https://dl.doubtnut.com/l/_QRNWpelUFGHL
https://dl.doubtnut.com/l/_NNLLSKkcDdoV

B.45R

C.75R

D.1.5R

Answer: C

° Watch Video Solution

17. The force of gravitation is

A. repulsive

B. electrostatic

C. conservative

D. non-conservative

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_NNLLSKkcDdoV
https://dl.doubtnut.com/l/_22XVjlkQcS0j
https://dl.doubtnut.com/l/_cCaZk985uUMI

18. Dependence of intensity of gravitational field (E) of earth with

distance (r) from centre of earth is correctly represented by

!
3
(a) 0 F
g
A.
1
E
(
b) O o
B.
11
E
( K
<) 0 .
C.
D.
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_cCaZk985uUMI
https://dl.doubtnut.com/l/_9SKYfqfHCLea

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
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)


https://dl.doubtnut.com/l/_9SKYfqfHCLea
https://dl.doubtnut.com/l/_5fWK9S5hEIKc

GMm
11R
GMm
10R

mgR
C.———
11G
o 10GMm
" 11R

Answer: D

o Watch Video Solution

21. An artificial satellite moving in a circular orbit around the earth has a

total energy Ej. Its potential energy is

A —2F

B. 2E



https://dl.doubtnut.com/l/_5fWK9S5hEIKc
https://dl.doubtnut.com/l/_1E09UtnfKDut

| ° Watch Video Solution

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

(ii) radius of the earth, R, = 6400 km (take, 7 = 3.14)
A. 85 min
B. 156 min
C.83.73 min

D. 90 min

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_1E09UtnfKDut
https://dl.doubtnut.com/l/_2pKlCtHPqUWi

23.The time period of the earth's satellite revolving at a height of 35800
km is

A .24 h

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


https://dl.doubtnut.com/l/_TIlyshqo6xwm
https://dl.doubtnut.com/l/_rKXg99mhGUob

C.3R

Answer: A

° Watch Video Solution

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. 3ng

3

C.3mgR

D1 R
- 3™y

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_rKXg99mhGUob
https://dl.doubtnut.com/l/_AnAoVsDblVLj

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

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


https://dl.doubtnut.com/l/_AnAoVsDblVLj
https://dl.doubtnut.com/l/_L1qe08LQc7KW
https://dl.doubtnut.com/l/_tT7Ko4VsjwDp

C.inverse square law

D. parallelogram law

Answer: C

° Watch Video Solution

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



https://dl.doubtnut.com/l/_tT7Ko4VsjwDp
https://dl.doubtnut.com/l/_S2l4i2C1IOXv

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)'/?

D. (gR/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)

A 27 ﬁ
g


https://dl.doubtnut.com/l/_p9n3XBmAEeTD
https://dl.doubtnut.com/l/_aykPj3jhIlbw

Q)
Do
3

o
(\&]
R
BEPEEE

Answer: A

o Watch Video Solution

31. The earth moves around the Sun in an elliptical orbit as shown figure.
The ratio OA/OB=x. The ratio of the speed of the earth at B to that at A is

nearly

B
Earth

O
Sun

A


https://dl.doubtnut.com/l/_aykPj3jhIlbw
https://dl.doubtnut.com/l/_KB0U1cMbrZNr

C.R

D. R?/3

Answer: C

o Watch Video Solution

32. The radii of two planets are respectively R; and R, and their
densities are respectively p; and p. The ratio of the accelerations due to
gravity (g; / g2) at their surfaces is

A. Rldl . R2d2

B. R%dl : R%dz

C. R?dl : Rgdg

D. Ryd?: R2d2


https://dl.doubtnut.com/l/_KB0U1cMbrZNr
https://dl.doubtnut.com/l/_fYAWNiFAOBaC

Answer: A

° 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

B.45 kg

C.60 kg

D. 40 kg

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_fYAWNiFAOBaC
https://dl.doubtnut.com/l/_zveLMxsLpdqo

34.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.11.2 kms !

B.22.4 kms !

C.19.4 kms !

D.15.2 kms !

Answer: C

o Watch Video Solution

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.m/GM /R,
B. M1/GmR0


https://dl.doubtnut.com/l/_s2LVR4z8fL36
https://dl.doubtnut.com/l/_t65XlBmCKw1a

C.my/GMR,

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
mass m; and my respectively, then the work done in moving a mass m

from the centre of one ring to that of the other is :

A.

Gm

2+1
- (\/_ + )m
Gm(m; — my)

3R
Gm+/2
R

(vV2-1)

C. (m1 + m2)

D. zero

Answer: B



https://dl.doubtnut.com/l/_t65XlBmCKw1a
https://dl.doubtnut.com/l/_j4GMBO18v2Z6

l @ yvatch 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.'r?’/2

C.r

D. None of these

Answer: A

o 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, / D}


https://dl.doubtnut.com/l/_j4GMBO18v2Z6
https://dl.doubtnut.com/l/_icZYWWtqhZCt
https://dl.doubtnut.com/l/_g9WtU1cc6m3h

B.GM,m /D2
C.GM,m /D;

D.4GM,m /D,

Answer: A

o Watch Video Solution

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


https://dl.doubtnut.com/l/_g9WtU1cc6m3h
https://dl.doubtnut.com/l/_rf4HFHlJXfI9

Answer: C

° 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 %

B.82.4 %

C.41.4%

D. None of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_rf4HFHlJXfI9
https://dl.doubtnut.com/l/_VSNR2lNpUFzH

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
R
13GMm
14R
GMm
TR
GMm
14R

B. —

Answer: B

° 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


https://dl.doubtnut.com/l/_4NyHfw0oSp1P
https://dl.doubtnut.com/l/_UGtAV41l6fRR

Satenit/e a ( Aphelion)

P (Perihelion)

(') La - Lp

(i) Le = — Ly

(iii) 7o X Lo = 1rp X Ly

Which of the above relation(s) is/are true ?
A. (i) only
B. (ii) only

C. (iii) only


https://dl.doubtnut.com/l/_UGtAV41l6fRR

D. (i) and (iii)

Answer: A

° Watch Video Solution

43. A body is projected vertically upwards from the surface of earth with a
velocity equal to half the escape velocity. If R be the radius of earth,
maximum height attained by the body from the surface of earth is

AR/6

B.R/3

C.2R/3

D.R

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_UGtAV41l6fRR
https://dl.doubtnut.com/l/_8QUJGK8AlOsZ
https://dl.doubtnut.com/l/_6zSDsNjVMGD2

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!

Answer: B

o Watch Video Solution

45. The mass of the moon is (1/8) of the earth but the gravitational pull is

(1/6) of the earth. It is due to the fact that

9
A. the radius of earth is — of the moon

81
B. the radius of moon is o of the earth


https://dl.doubtnut.com/l/_6zSDsNjVMGD2
https://dl.doubtnut.com/l/_YPvk7xrfFgZW

C. moon is the satellite of the earth

D. None of the above

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_YPvk7xrfFgZW

