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Gravitation

1. A sphere of mass 40 kg is being attracted by another

sphere of mass 80 kg with aforce equal to 1 /4 of a milligram

weight their centres are 30 cm apart. Calculate the value of G.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_1bdDgE03Lli6

2. A sphere of mass 40kg is attracted by a second sphere of
mass 60kg with a force equal to 4mg. If
G = 6 x 10" " Nm2kg 2, calculate the distance between

them. Acceleration due to gravity = 10ms 2.

o Watch Video Solution

Two particles of equal mass (m) each move in a circle of radius


https://dl.doubtnut.com/l/_MNkD8l7giw9r
https://dl.doubtnut.com/l/_hCE3rhNMAn9D

(r) under the action of their mutual gravitational attraction

find the speed of each particle.

o Watch Video Solution

4. The mass of planet Jupiter is 1.9 x 107kg and that of the
Sun is 1.9210°°kg. The mean distance of Jupiter from the Sun
is 7.8 x 10''m. Calculate te gravitational force which Sun
exerts on Jupiter. Assuming that Jupiter moves in circular

orbit around the Sun, also calculate the speed of Jupiter

G = 6.67 x 10" Y Nm?kqg 2.

o Watch Video Solution

5. The moon takes about 27.3 days to revolve round the earth

in a nearly circular orbit of radius 3.84 x 10° k. Calculate the


https://dl.doubtnut.com/l/_hCE3rhNMAn9D
https://dl.doubtnut.com/l/_J4uHTAvHPoy8
https://dl.doubtnut.com/l/_1M97XZY5IfHc

mass of the earth from this data.

o Watch Video Solution

6. Calculate the mass of sun if the mean radius of the earth's

orbit is 1.5 x 10°%km and G = 6.67 x 10 "' N x m? / kg*

° Watch Video Solution

7. A rocket is fired the Earth towards the Moon. At what
distance from the Moon is the gravitational force on the
rocket is zero. Mass of Earth is 6 x 10?*kg , mass of Moon is

3.8 x 10®m. Neglect the effect of the sun and other planes.

° Watch Video Solution



https://dl.doubtnut.com/l/_1M97XZY5IfHc
https://dl.doubtnut.com/l/_BchQN6foxLUA
https://dl.doubtnut.com/l/_QSmBmZImMM2s
https://dl.doubtnut.com/l/_HsRXROaKlOay

8. A mass M is broken into two parts of masses m; and ms.
How are m; and my related so that force of gravitational

attraction between the two parts is maximum?

o Watch Video Solution

9. find the gravitational force of attraction between a uniform
sphere of mass M and a uniform rod of length L and mass m,
placed such that r is the distance between the centre of the

sphere and the near end of the road.

o Watch Video Solution

10. A uniform spheres has a radius of 2 cm. Find the

percentage increase in its weight when a second sphere of


https://dl.doubtnut.com/l/_HsRXROaKlOay
https://dl.doubtnut.com/l/_IM6NgpbUTBuu
https://dl.doubtnut.com/l/_3dxom0m3P5ql

radius 20 cm and density 12 x 10°kgm ~3 is brought

2

underneath it and nearly touching it. Take g = 9.8ms ™ “ and

G=6.67 x 10! S| units.

o Watch Video Solution

11.In an experiment using the Cavendish balance, the smaller
spheres have a mass of 5.0 x 10~ %kg each, the larger spheres
have a mass 12.0 kg each, the length of the rod is 100.0 cm,
the torsion constant of the fibre is 3.56 x 10~% Nm per rad,
the angle of twist is 4.86 x 10 °rad, and the distance
between the centres of each pair of heavy and light spheres is
15.0 cm. Compute the value of the gravitational constant G

from this data.

o Watch Video Solution



https://dl.doubtnut.com/l/_3dxom0m3P5ql
https://dl.doubtnut.com/l/_OFvATi2lGA39

12. Calculate the mass and mean density of the earth from the

following data:

Gravitational constant (G) =6.6x10 "Nm2kg?2
Radius of the earth (R) = 6.37 x 10°m
Acceleration due to gravity (g) = 9.8ms 2

o Watch Video Solution

13. Find the acceleration due to gravity of the moon at a point
1000 km above the moon's surface. The mass of the moon is

7.4 x 10% kg and its radius is 1740 km.

o Watch Video Solution

14. A star 2.5 times the mass of the sun is reduced to a size of

12km and rotates with a speed of 1.5rps. Will an object


https://dl.doubtnut.com/l/_EgFwuerEfdu2
https://dl.doubtnut.com/l/_S30EcPostIPB
https://dl.doubtnut.com/l/_iBQ1J2ldKRdL

placed on its equator remain stuck to its surface due to

gravity? (Mass of the sun = 2 x 10%kg)

o Watch Video Solution

15. If the Earth were made of lead of relative density 11.4, then
find the value of acceleration due to gravity on the surface of
Earth ? Radius of the Earth is 6400km and

G = 6.67 x 10" Y Nm?2kg 2.

o Watch Video Solution

16. A spherical mass of 20kg lying on the surface of the Earth
is attracted by another spherical mass of 150kg with a force

equal to 0.23mgf. The centres of the two masses are 30cm


https://dl.doubtnut.com/l/_iBQ1J2ldKRdL
https://dl.doubtnut.com/l/_FrZh9uLsKnio
https://dl.doubtnut.com/l/_Zux9BsgXD2Km

apart. Calculate the mass of the Earth. Radius of the Earth is

6 x 10%m.

o Watch Video Solution

17. Two lead spheres of 20cm and 2cm diametre respectively
are planet with centres 100cm apart. Calculate the attraction
between them, given the radius of the Earth as 6.37 x 108¢cm
and its mean density as 5.53 x 10°kgm ~°. Speciffic gravity of
lead = 11.5. If the lead spheres are replaced by bress sphere

of the same radii, would the force of attraction be the same?

o Watch Video Solution

18. Compares the gravitational acceleration of the eartrh due

to attraction of the sun with that due to attraction of the


https://dl.doubtnut.com/l/_Zux9BsgXD2Km
https://dl.doubtnut.com/l/_poeauYRG7658
https://dl.doubtnut.com/l/_Exv7srOuwKHW

moon. Given that mass of sun,M, = 1.99 x 1O3Okg, mass of
moon,M,, = 7.35 X 1022kg , distance of sun from earth ,
res = 1.49 x 101! m and the distance moon from earth

Fom = 3.84 x 10%m.

o Watch Video Solution

19. A body weighs 54kgf on the surface of Earth. How much
will it weigh on the surface of mers whose mass is 1/9 and

the redius is 1 /2 of that of earth?

o Watch Video Solution

20. If the radius of the Earth shrinks by 2 %, mass remaing
same, then how would the have of acceleration due to gravity

change?


https://dl.doubtnut.com/l/_Exv7srOuwKHW
https://dl.doubtnut.com/l/_1zkHXDrwZMVo
https://dl.doubtnut.com/l/_UEVQn2LyH5uK

° Watch Video Solution

21. If the radius of the earth were incresed by a factor of 3, by
what factor would its density to be changed to keep 'g' the

same ?

o Watch Video Solution

22. A man can jump 1.5m on the Earth. Calculate the
approximate height he might be able to jump on a planet
whose density is one-quarter that of the Earth and whose

radius is one-third that of the Earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_UEVQn2LyH5uK
https://dl.doubtnut.com/l/_XAo3Av9imptE
https://dl.doubtnut.com/l/_hutHz1AKxeWI

23. A body weighs 63 N on the surface of the earth. What is
the gravitational force on it due to the earth at a height

equal to half the radius of the earth ?

o Watch Video Solution

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

radius of earth R = 6400km.

o Watch Video Solution

25. The Mount Everst is 8848 m above sea level. Estimate the

accelleration due to gravity at this height, given that mean g


https://dl.doubtnut.com/l/_v5m4H72heJzz
https://dl.doubtnut.com/l/_rI6k7rSI6ENC
https://dl.doubtnut.com/l/_GrGJ6Zuzgbqa

on the surface of the earth is 9.8ms 2 and mean radius of

the earth is 6.37 x 10°m

o Watch Video Solution

26. At what height above the earth surface, the value of g is
half of its value on earth's surface ? Given its radius is 6400

km

o Watch Video Solution

27. Find the percentage decrease in the weight of the body
when taken to a depth of 32km below the surface of earth.

Radius of the earth is 6400km.

o Watch Video Solution



https://dl.doubtnut.com/l/_GrGJ6Zuzgbqa
https://dl.doubtnut.com/l/_zus0ZyavCVNy
https://dl.doubtnut.com/l/_wXBKnOlIR8SQ

28. A body of mass m is raised to aheight h from the surface
of the earth where the acceleration due to gravity is g. Prove
that the loss in eight due to variation in g is approximately 2

mgh /R, where R is the radius of the earth.

o Watch Video Solution

29. A mass of 0.5 kg is wheighd on abalance at the top of a
tower 20 m high. The mass is then suspended from the pan of
the balance by afine wire 20 m long and is reweighd. Find the
change in weight. Assume that the radius of the earth is 6400

km

o Watch Video Solution



https://dl.doubtnut.com/l/_jTIqAJ84E57S
https://dl.doubtnut.com/l/_qzN8d3R1mHiM

30. A body hanging frm a spring stretches it by 1 cm at the
earth's surface. How much will the same body stretch the
spring at aplace 1600 km above the earth surface ? Radius of

the earth=6400 km.

o Watch Video Solution

31. Assuming the earth to be a sphere of uniform mass
density, how much would a body weigh half way down to the

centre of the earth if it weighd 250 N on the surface ?

o Watch Video Solution

32. Find the percentage decrease in the weight of a body

when taken 16 km below the surface of the earth. Take radius


https://dl.doubtnut.com/l/_aep9MApZhKel
https://dl.doubtnut.com/l/_zDjElhsgE3qJ
https://dl.doubtnut.com/l/_hWOxy4FJvgqL

of the earth is 6400 km.

o Watch Video Solution

33. How much below the surface of the earth does the
acceleration due to gravity become 1% of its value at the

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

° Watch Video Solution

34. At what height above the earth's surface, the value of g is

same as in mine 80 km deep?

o Watch Video Solution



https://dl.doubtnut.com/l/_hWOxy4FJvgqL
https://dl.doubtnut.com/l/_uwfDwtGZgTMh
https://dl.doubtnut.com/l/_M3GeZ6PLcNCK

35. Compare the weights of the body when it is (i) Tkm above
the surface of the earth and (ii) 1 km below the surface of the

earth . Radius of the earth is 6300 km.

o Watch Video Solution

36.Imagine a tunnel dug along a diameter of the earth. Show
that a particle dropped from one end of the tunnel executes
simple harmonic motion. What is the time period of this
motion? Assume the earth to be a sphere of uniform mass
density (equal to its known average density=5520 kg m ~°.)G=

6.67 x 10! NmZ2kg ~2.Neglect all damping forces.

o Watch Video Solution



https://dl.doubtnut.com/l/_l1nzcx8Sx8yX
https://dl.doubtnut.com/l/_Tsuz2x9OwPRW

37. Calculate that imaginary angular velocity of the Earth for
which effective acceleration due to gravity at the equator
becomes zero. In this condition, find the length (in hours) of a

day? Radius of Earth = 6400km. g = 10ms 2.

o Watch Video Solution

38. Determine the speed with which the earth would have to
rotate on its axis so that a person on the equator would
weigh 3/5 the as much as at present. Take the equatorial

radius as 6400 km.

o Watch Video Solution



https://dl.doubtnut.com/l/_oRrzpnBHgVfW
https://dl.doubtnut.com/l/_CX3o3j9ZMiLp

39. If the Earth were a perfect sphere of radius 6.37 x 10%m,
rotating about its polar exis with a period of 1 day
( = 8.64 x 1043) how much would the acceleration due to

gravity differ from the poles to equator?

o Watch Video Solution

40. If the earth, supposed to be a unifrom sphere contracts
slightly so that its radius becomes less by (1 /n) than before,

show that the length of the day shortens by (48 /n) hours.

o Watch Video Solution

41. A remote sensing satellite of the earth revolves in a

circular orbit at a height of 250 km above the earth's surface.


https://dl.doubtnut.com/l/_MLLfqXluoXd9
https://dl.doubtnut.com/l/_MEnHsbpWO7g5
https://dl.doubtnut.com/l/_5hFF5xeEJIbx

What is the (i) orbital speed and (ii) period of revolution of
the satellite ? Radius of the earth, R = 6.38 X 108 m, and
acceleration due to gravity on the surface of the earth,

g=9.8ms 2

o Watch Video Solution

42. An artificial satellite is going round the earth, close to its
surface. What is the time taken by it to complete one round?

Given radius of the earth=6400 km.

o Watch Video Solution

43, A satellite revolves in an orbit close to the surface of a

planet of mean density 5.51 X 103kgm 3. Calculate the time


https://dl.doubtnut.com/l/_5hFF5xeEJIbx
https://dl.doubtnut.com/l/_tCDsOdlQt5eR
https://dl.doubtnut.com/l/_GhzGA0KSwZLA

period of satellite.

Given G = 6.67 x 10 11 Nm?kg 2.

o Watch Video Solution

44, An earth's satellite makes a circle around the earth in 90
minutes. Calculate the height of the satellite above the
earth's surface. Given radius of the earth is 6400 km and

g=980 cms 2

o Watch Video Solution

45. An artificial satellite revolves round the earth at a height
of 1000km. The radius of the earth is 6.38 x 10°km. Mass of
the earth 6 x 10?*kg, G = 6.67 x 10~ " Nm?2kg 2. Find the

orbital speed and period of revolution of the satellite.


https://dl.doubtnut.com/l/_GhzGA0KSwZLA
https://dl.doubtnut.com/l/_SX9NNIzHg37v
https://dl.doubtnut.com/l/_WcaJzg1d7uuY

° Watch Video Solution

46. If the period of revolution of an artificial satellite above
the earth's surface be T and the density of earth be p, then
prove that p T2 is a universal constant. Also calculate the

value of this constant. Given G=6.67 x 10~ "m3kg 152

o Watch Video Solution

47. Find the velocity of escape at the earth given that its
radius is 6.4 xm and the value of g at its surface is

9.8ms 2

o Watch Video Solution



https://dl.doubtnut.com/l/_WcaJzg1d7uuY
https://dl.doubtnut.com/l/_X6XHuvEDEqwc
https://dl.doubtnut.com/l/_BMDnvIx7CPHW

48. Determine the escape speed of Moon. Given, the radius of
Moon is 1.74 x 10%m, its mass is 7.36 x 10*’kg. Does your

answer throw light on why the moon has no atmosphere?

G = 6.67 x 10" Hnm?kg 2.

o Watch Video Solution

49, Jupiter has a mass 318 times that of the 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 is 11.2 Km S 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_yejFp7w9gmuD
https://dl.doubtnut.com/l/_KaAnq3tKWSAt

50. The escape speed of a body on the earth's surface is
11.2kms . Abody is projected with thrice of this speed. The
speed of the body when it escape the gravitational pull of

earth is

o Watch Video Solution

51. Show that the moon would depart for ever if its speed

were increased by 42 % .

o Watch Video Solution

52. Calculate the escape velocity for an atmospheric particle

1600 km above the earth's surface, given that the radius of


https://dl.doubtnut.com/l/_2KC3gXDApT8s
https://dl.doubtnut.com/l/_Ur5vqoM8K8tn
https://dl.doubtnut.com/l/_0TGSHEkSU2xN

the earth is 6400 km and acceleration due to gravity on the

surface of earth is 9.8 ms 2.

o Watch Video Solution

53.The radius of a planet is double that of the earth but then
average densities are the same. If the escape velocities at the
planet and at the earth are vp and vy respectively, then prove

that Vp = 2’UE.

o Watch Video Solution

54. Calculate the period of revolution of Neptune around the
sun, given that diameter of its orbit is 30 times the diameter
of earth's orbit around the sun, both orbits being assumed to

be circular.


https://dl.doubtnut.com/l/_0TGSHEkSU2xN
https://dl.doubtnut.com/l/_6aCBdNAxrrUv
https://dl.doubtnut.com/l/_U0XQ5ScL6u54

o Watch Video Solution

55. A saturn year is 29.5 times the earth year. How far is the
saturn from the sun if the earth is 1.5 x 10% away from the

sun?

o Watch Video Solution

56. Compare the period of rotation of planet Mars about the
sun with that of the earth. The mean distance of the Mars

from the sun is 1.52 AU.

o Watch Video Solution



https://dl.doubtnut.com/l/_U0XQ5ScL6u54
https://dl.doubtnut.com/l/_oj9j77c16ACy
https://dl.doubtnut.com/l/_ijvHo9I4F7L4

57.In an imaginary planetary system, the central star has the
same mass as our sun, but is brighter so that only a planet
twice the distance between the earth and the sun can
support life. Assuming biological evolution (inculuding aging
process etc.) on that planet similar to ours, what would be
the average life span of a 'human' on that planet in terms of
its natural year ? The average life span of a human on the

earth may be taken ot be 70 years.

o Watch Video Solution

58. The distances of two planets from the sun are 10" m and
10%m respectively. Find the ratio of time periods and speeds

of the two planets.

o Watch Video Solution



https://dl.doubtnut.com/l/_aXb8TwVxFUoU
https://dl.doubtnut.com/l/_LuBfXoN72QBx

59. Find the intensity of gravitational field when a force of 100

N acts on a body of mass 10 kg in the gravitational field.

o Watch Video Solution

60. Two masses, 800 kg and 600 kg, are at a distance 0.25 m
apart. Compute the magnitude of the intensity of the
gravitational field at a point distant 0.20 m from the 800 kg

mass and 0.15 m from the 600 kg mass.

° Watch Video Solution

61. Calculate the gravitational field strength and the

gravitational potential at the surface of the moon. The mass


https://dl.doubtnut.com/l/_LuBfXoN72QBx
https://dl.doubtnut.com/l/_7zxyY2uCU42G
https://dl.doubtnut.com/l/_GWA3XvfcHSbT
https://dl.doubtnut.com/l/_CXCbcUlG8OHp

of the moon is 7.34 x 10*2kg and its radius is 1.74 x 10%m.

(G = 6.67 x 10~ ""Nm’kg ?).

o Watch Video Solution

62. At a point above the surface of the earth, the gravitational
potential is —5.12 x 10"JKg ! and the acceleration due to
gravity is 6.4ms 2. Assuming the mean radius of the earth to
be 6400 km, calculate the heights of this point above the

earth's surface.

o Watch Video Solution

63. Two bodies of masses 10 kg and 1000 kg are at a distance 1
m apart. At which point on the line joining them will the

gravitational field-intensity be zero ?


https://dl.doubtnut.com/l/_CXCbcUlG8OHp
https://dl.doubtnut.com/l/_HEdnZt904QFG
https://dl.doubtnut.com/l/_F6PqeaeE9j7V

o Watch Video Solution

64. The radius of the earth is 6.37 x 10°m, its mean density is
55 x 10°Kgm 2 and  G=6.66 x 10 "' Nm?Kg 2
Determine the gravitational potential on the surface of the

earth.

o Watch Video Solution

65. A geostationary satellite orbits the earth at a height of
nearly 36,000 km from the surface of the earth. What is the
potential due to earth's gravity at the site of the satellite ?

Mass of the earth=6 x 10%**kg and radius =6400 km.

o Watch Video Solution



https://dl.doubtnut.com/l/_F6PqeaeE9j7V
https://dl.doubtnut.com/l/_AMHSFSb1bcpq
https://dl.doubtnut.com/l/_wqSuFWNGpmzW

66. Two heavy spheres each of mass 100 kg and radius 0.1 m
are placed 1.0 m apart on a horizontal table. What is the
gravitational field and potential at the mid point of the line
joiningthe  centres of the spheres ? Take G=

6.67 x 10" 11 Nm2Kg 2.

o Watch Video Solution

67. Three mass points each of mass m are placed at the
vertices of an equilateral tringale of side |. What is the
gravitational field and potential due to three masses at the

centroid of the triangle ?

o Watch Video Solution



https://dl.doubtnut.com/l/_wjTM8AGWc0bB
https://dl.doubtnut.com/l/_DLAMUzdgAaO5

68. Find the work done to bring 4 particles each of mass 100
gram from large distances to the vertices of square of side 20

cam.

o Watch Video Solution

69. A satellite orbits the earth at a height of 500 km from its
surface. Compute its (i) Kinetic energy, (ii) potential energy,
and (iii) total energy. Mass of the satellite=300 kg, Mass of the
earth=6.0 x 1024kg, radius of the earth=6.4 x 1O6m, G=
6.67 x 10" " Nm?Kg 2. Will your answer alter if the earth

were to shrink suddenly to half its size?

o Watch Video Solution



https://dl.doubtnut.com/l/_43l0fDoLgATC
https://dl.doubtnut.com/l/_CXfMvcRGoebU

70. A satellite orbits the earth at a height of 400 km, above
the surface. How much energy must be expended to rocket
the satellite out of the earth's gravitational influence ? Mass
of the satellite=200 kg, mass of the earth=6.0 x 10%*kg, radius

of the earth=6.4 x 10(6)m, G=6.67 x 10~ " Nm?Kg 2.

o Watch Video Solution

71. A spaceship is stationed on Mars. How much energy must
be expended on the spacesship to rocket it out of the solar
system ? Mass of the spaceship 1000 kg, mass of the sun=
2 x 10%°kg, mass of Mars=6.4 x 10*°kg, radius of Mars 3395
km, radius of the orbit of Mars =2.28 x 108Km, G=

6.67 x 10" ' Nm?Kg 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_qX6PpJanBhIy
https://dl.doubtnut.com/l/_mxVJRk6BJtG6

72. A rocket is fired vertically with a speed of 5 kms ! from
the earth's surface. How far from the earth does the rocket go
before returning to the earth ? Mass of earth=6.0 x 10**kg,
mean radius of the earth =6.4 X 106m, G=

6.67 x 10 ' Nm?Kg 2.

o Watch Video Solution

73. A rocket is fired fired vertically from the surface of Mars
with a speed of 2 Kms 1. 1f 20 % of its initial energy is lost
due to martain atmospheric resistance, how far will the rocket
go from the surface of Mars before returning to it ? Mass of
Mars=6.4 x 1023Kg, radius of Mars=3395 Km, Gs=

6.67 x 10 1 Nm2Kg 2.

| o |


https://dl.doubtnut.com/l/_mxVJRk6BJtG6
https://dl.doubtnut.com/l/_K7VlgsNmnV6F
https://dl.doubtnut.com/l/_iIAqrsgT0bg9

| & Watch Video Solution

74. Two stars each of mass M and radius R are approaching
each other for a head-on collision. They start approaching
each other when their separation is » > > R. If their speed
at this separation are negligible, the speed v with which they

collide would be

o Watch Video Solution

75. A rocket in launched vertically from the sruface of earth
with an initial velocity u. Find the height up to which the
rocket can go from the surface velocity u. Find t eh height up
to which the rocket can go from the surface of earth before

back or earth

n


https://dl.doubtnut.com/l/_iIAqrsgT0bg9
https://dl.doubtnut.com/l/_YeGHbubSK5tM
https://dl.doubtnut.com/l/_faZAVVRzjRlQ

| ¥ Watch Video Solution |

76. The masses and radii of the earth an moon are
M; and R; and M,, R, respectively. Their centres are at a
distacne r apart. Find the minimum speed with which the
particle of mass m should be projected from a point mid-way

between the two centres so as to escape to infinity.

o Watch Video Solution

77. Distinguish between gravitational and gravity.

o Watch Video Solution



https://dl.doubtnut.com/l/_faZAVVRzjRlQ
https://dl.doubtnut.com/l/_iFunjwGBCRju
https://dl.doubtnut.com/l/_WZbsJEd0bEds

78.(a) What do you mean by the term free fall ?
(b) uring a free fall, will heavier objects accelerate more than

lighter ones?

° Watch Video Solution

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

o Watch Video Solution

80. Explain what is meant by momentum of a body. Is it a

scalar or a vector? What are its units?

o Watch Video Solution



https://dl.doubtnut.com/l/_ywc6400l3lqa
https://dl.doubtnut.com/l/_oG6FU0k3zMXw
https://dl.doubtnut.com/l/_87pG1YymcdIS
https://dl.doubtnut.com/l/_ggCNy3Ay6699

81. Universal Law of Gravitation

° Watch Video Solution

82. Define G (universal gravitational constant).

o Watch Video Solution

8. What is the experimental evidence in support of the diea

that electronic energies in an atom are quantized?

° Watch Video Solution

84. State and explain universal law of gravitation. What is its

importance ?



https://dl.doubtnut.com/l/_ggCNy3Ay6699
https://dl.doubtnut.com/l/_Cu4kv4DYbLrN
https://dl.doubtnut.com/l/_eWry8F2Ry7ve
https://dl.doubtnut.com/l/_eAd3k8swQVLM

| o Watch Video Solution

85. State any one characteristic of gravitational force.

° Watch Video Solution

86. PRINCIPLE OF SUPERPOSITION OF GRAVITATION

o Watch Video Solution

87. State Newton's shell theorein for the gravitational force.

o Watch Video Solution



https://dl.doubtnut.com/l/_eAd3k8swQVLM
https://dl.doubtnut.com/l/_osNWZKWQVXMf
https://dl.doubtnut.com/l/_BHnD1IO2mBvd
https://dl.doubtnut.com/l/_T6vmQS5B9vM0

88. Is gravitational shielding possible ?

o Watch Video Solution

89. Calculate the gravitational force of attraction between
two spherical bodies, each of mass 1kg placed at 10m apart

(G = 6.67 x 10~ ""Nm® / kg*).

o Watch Video Solution

90. The mass of planet Jupiter is 1.9 x 107 kg and that of the
Sun is 1.9210%°kg. The mean distance of Jupiter from the Sun
is 7.8 x 10"'m. Calculate te gravitational force which Sun

exerts on Jupiter. Assuming that Jupiter moves in circular


https://dl.doubtnut.com/l/_5lXZFXHh2PB9
https://dl.doubtnut.com/l/_gjYh76Ys8NTi
https://dl.doubtnut.com/l/_0G4Ua64PW3FJ

orbit around the Sun, also calculate the speed of Jupiter

G = 6.67 x 10" Y Nm?2kg 2.

o Watch Video Solution

91. 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.

o Watch Video Solution

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

1.5 x 10%km. Estimate the mass of the Sun.

° Watch Video Solution



https://dl.doubtnut.com/l/_0G4Ua64PW3FJ
https://dl.doubtnut.com/l/_p7Rmsz4DAO4A
https://dl.doubtnut.com/l/_Qy9JxJEFGsRr
https://dl.doubtnut.com/l/_vHtkvTSOjKuE

93. A mass M is broken into two parts of masses my and ms.
How are m; and my related so that force of gravitational

attraction between the two parts is maximum?

o Watch Video Solution

94. Three masses each of mass m are palced at the vertices of
an equilateral triangles ABC of side | as shown in figure. The

force acting on a mass 2m placed at the centroid O of the


https://dl.doubtnut.com/l/_vHtkvTSOjKuE
https://dl.doubtnut.com/l/_OzyRntScIYO5

triangle is

o Watch Video Solution

95. Where is 'g' maximum, on the surface of earth, above the

surfce or below the surface of Earth ?

° Watch Video Solution



https://dl.doubtnut.com/l/_OzyRntScIYO5
https://dl.doubtnut.com/l/_WyqelAR6lmQJ
https://dl.doubtnut.com/l/_IXpGIk6gNlRv

96. The acceleration due to gravity'g' for objects on or near
the surface of earth is related to the universal gravitational
constant 'G' as ('M' is the mass of the earth and 'R' is its

radius):

o Watch Video Solution

97. Explain how the mass of the Earth can be estimated from

the knowledge of G?

o Watch Video Solution

98. You are given the following data : g = 9.81ms ™2, radius
of earth = 6.37 x 10%n the distance the Moon from the

earth = 3.84 x 10%m and the time period of the Moon's


https://dl.doubtnut.com/l/_IXpGIk6gNlRv
https://dl.doubtnut.com/l/_ctKg60JYwfWe
https://dl.doubtnut.com/l/_9pcrzamZkeu6

revolution = 27.3days. Obtain the mass of the earth in two

different ways. G = 6.67 x 10! Nm?2kg>.

o Watch Video Solution

99. If the Earth were made of lead of relative density 11.4,
then find the value of acceleration due to gravity on the
surface of Earth ? Radius of the Earth is 6400km and

G = 6.67 x 10" Y Nm?2kg 2.

o Watch Video Solution

100. 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.

| Q Ao _L vl o ~_ ..


https://dl.doubtnut.com/l/_9pcrzamZkeu6
https://dl.doubtnut.com/l/_abtZ2NyD3uez
https://dl.doubtnut.com/l/_YYMw4w0BW5ib
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101. Two lead spheres of 20cm and 2cm diametre respectively
are planet with centres 100cm apart. Calculate the attraction
between them, given the radius of the Earth as 6.37 x 108¢cm
and its mean density as 5.53 x 10°kgm ~°. Speciffic gravity of
lead = 11.5. If the lead spheres are replaced by bress sphere

of the same radii, would the force of attraction be the same?

o Watch Video Solution

102. Compares the gravitational acceleration of the eartrh
due to attraction of the sun with that due to attraction of the
moon. Given that mass of sun,M, = 1.99 x 10*°kg, mass of

moon,M,, = 7.35 X 1022kg , distance of sun from earth ,


https://dl.doubtnut.com/l/_YYMw4w0BW5ib
https://dl.doubtnut.com/l/_2syZHsjYg2jh
https://dl.doubtnut.com/l/_htcBzEL25W3U

ros = 1.49 x 10! m and the distance moon from earth

Fom = 3.84 x 10%m.

o Watch Video Solution

103. A body weighs 54kgf on the surface of Earth. How much
will it weigh on the surface of mers whose mass is 1/9 and

the redius is 1/2 of that of earth?

o Watch Video Solution

104. If the radius of the Earth shrinks by 2 %, mass remaing
same, then how would the have of acceleration due to gravity

change?

o Watch Video Solution



https://dl.doubtnut.com/l/_htcBzEL25W3U
https://dl.doubtnut.com/l/_VoRUCcAIkW8f
https://dl.doubtnut.com/l/_x3JVEWzFAdY8

105. A man can jump 1.5m on the Earth. Calculate the
approximate height he might be able to jump on a planet
whose density is one-quarter that of the Earth and whose

radius is one-third that of the Earth.

° Watch Video Solution

106. Why does value of 'g' vary from place to place on earth ?

° Watch Video Solution

107. Discuss the variation of g with altitude.

o Watch Video Solution



https://dl.doubtnut.com/l/_P3fzEfn9hEBs
https://dl.doubtnut.com/l/_1nboNqj0w2jn
https://dl.doubtnut.com/l/_MHX2whaPm3Vo
https://dl.doubtnut.com/l/_rKJg1KvFzaIz

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

radius of earth R = 6400km.

o Watch Video Solution

109. At what height above the earth surface, the value of g is
half of its value on earth's surface ? Given its radius is 6400

km

o Watch Video Solution

110. Find the percentage decrease in the wight of the body
when taken to a heigh of 16km above the surface of Earth.

Radius of the earth is 6400km.

.y


https://dl.doubtnut.com/l/_rKJg1KvFzaIz
https://dl.doubtnut.com/l/_UlhpXK0pX1aF
https://dl.doubtnut.com/l/_pzG2FoK2cX4v
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111. A mass of 0.5 kg is wheighd on abalance at the top of a
tower 20 m high. The mass is then suspended from the pan of
the balance by afine wire 20 m long and is reweighd. Find the
change in weight. Assume that the radius of the earth is 6400

km

o Watch Video Solution

112. A body hanging frm a spring stretches it by 1 cm at the
earth's surface. How much will the same body stretch the
spring at aplace 1600 km above the earth surface ? Radius of

the earth=6400 km.

o Watch Video Solution



https://dl.doubtnut.com/l/_pzG2FoK2cX4v
https://dl.doubtnut.com/l/_GlHu28JdnlHs
https://dl.doubtnut.com/l/_KIm2G7PsGa43

113. Discuss the variation of g with height and depth.

° Watch Video Solution

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

o Watch Video Solution

115.If g is same at a height h and at a depth d, then

o Watch Video Solution

116. Find the percentage decrease in the weight of a body

when taken 16 km below the surface of the earth. Take radius


https://dl.doubtnut.com/l/_n7nfNjDlcuy1
https://dl.doubtnut.com/l/_OEcOsQNXUJV1
https://dl.doubtnut.com/l/_m3JVuEIOzVHR
https://dl.doubtnut.com/l/_JXG2Tiwde3tL

of the earth is 6400 km.

o Watch Video Solution

117. How much below the surface of the earth does the
acceleration due to gravity become 1% of its value at the

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

o Watch Video Solution

118. At what height above the earth's surface, the value of g is

same as in mine 80 km deep?

o Watch Video Solution



https://dl.doubtnut.com/l/_JXG2Tiwde3tL
https://dl.doubtnut.com/l/_1SpZMfGZxS2c
https://dl.doubtnut.com/l/_jHZV5DgNdaEA

119. Imagine a tunnel dug along a diameter of the earth. Show
that a particle dropped from one end of the tunnel executes
simple harmonic motion. What is the time period of this
motion? Assume the earth to be a sphere of uniform mass
density (equal to its known average density=5520 kg m ~3.)G=

6.67 x 10! NmZ2kg ~2.Neglect all damping forces.

° Watch Video Solution

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

weight

o Watch Video Solution

121. Define latitude at a place.


https://dl.doubtnut.com/l/_pWbGxvtDInXP
https://dl.doubtnut.com/l/_TTQiMxrqG4nz
https://dl.doubtnut.com/l/_qS8RWRD1CMop

° Watch Video Solution

122. Explain how is the acceleration due to gravity affected at

a latitude due to the rotational motion of the earth.

o Watch Video Solution

123. Which of the following graphs shows the variation of

acceleration due to gravity g with depth h from the surface of


https://dl.doubtnut.com/l/_qS8RWRD1CMop
https://dl.doubtnut.com/l/_oSIoVzK6IOUa
https://dl.doubtnut.com/l/_3FxoazCBKu39

the earth ?

(a) (b)

] \\ g

o Watch Video Solution

124. Calculate that imaginary angular velocity of the Earth for
which effective acceleration due to gravity at the equator
becomes zero. In this condition, find the length (in hours) of a

day? Radius of Earth = 6400km. g = 10ms 2.


https://dl.doubtnut.com/l/_3FxoazCBKu39
https://dl.doubtnut.com/l/_guq9JFGAm4F9

o Watch Video Solution

125. Determine the speed with which the earth would have to
rotate on its axis so that a person on the equator would
weigh 3/5 the as much as at present. Take the equatorial

radius as 6400 km.

o Watch Video Solution

126. If the Earth were a perfect sphere of radius 6.37 x 10%m,
rotating about its polar exis with a period of 1 day
( = 8.64 x 1043) how much would the acceleration due to

gravity differ from the poles to equator?

o Watch Video Solution



https://dl.doubtnut.com/l/_guq9JFGAm4F9
https://dl.doubtnut.com/l/_Gf2OuaXHnq4i
https://dl.doubtnut.com/l/_hRB9gOu614Sl

127. Give the concept of gravitational field.

° Watch Video Solution

128. Define intensity of gravitational field at any point. Is it a

scalar or vector ?

o Watch Video Solution

129. Show that the electric field intensity at a point can be

given as negative of potential gradient.

o Watch Video Solution



https://dl.doubtnut.com/l/_EOk6xUzden8w
https://dl.doubtnut.com/l/_Wu7XQzcuIZ8L
https://dl.doubtnut.com/l/_UHzPifXjnCFs

130. Show that the gravitational field intensity of the earth at
any point is equal to the acceleration produced in the freely

falling body at that point.

o Watch Video Solution

131. Give the units and dimensions of gravitational field

intensity.

° Watch Video Solution

132. What is meant by gravitational potential energy of a body

? What is the zero level of potential energy ?

o Watch Video Solution



https://dl.doubtnut.com/l/_wqKP1T4kMKa3
https://dl.doubtnut.com/l/_hGeA5MuUiw0k
https://dl.doubtnut.com/l/_seoRz06MjIJF

133. The gravitational potential energy of a body at a distance

r from the center of the earth is U. The force at that point is :

o Watch Video Solution

134. State the dimensions of gravitational potential.

o Watch Video Solution

135. EXPRESSION FOR GRAVITATIONAL POTENTIAL AT A POINT

° Watch Video Solution



https://dl.doubtnut.com/l/_N6MtzxGDWXXG
https://dl.doubtnut.com/l/_K6rj4zO8BhFb
https://dl.doubtnut.com/l/_cvEtr0SOE9ra

136. Find the intensity of gravitational field when a force of

100 N acts on a body of mass 10 kg in the gravitational field.

o Watch Video Solution

137. Two bodies of masses 10 kg and 1000 kg are at a distance
1 m apart. At which point on the line joining them will the

gravitational field-intensity be zero ?

° Watch Video Solution

138. Two masses, 800 kg and 600 kg, are at a distance 0.25 m
apart. Compute the magnitude of the intensity of the
gravitational field at a point distant 0.20 m from the 800 kg

mass and 0.15 m from the 600 kg mass.


https://dl.doubtnut.com/l/_HJTke9TNGIT7
https://dl.doubtnut.com/l/_30DeDvlXxijC
https://dl.doubtnut.com/l/_q7PbftXgDaup

o Watch Video Solution

139. At a point above the surface of the earth, the
gravitational potential is —5.12 x 10°JKg ' and the
acceleration due to gravity is 6.4ms 2. Assuming the mean
radius of the earth to be 6400 km, calculate the heights of

this point above the earth's surface.

o Watch Video Solution

140. The radius of the earth is 6.37 x 10° m and its mean
density is 5.5 x 10°%kg m 3 and
G = 6.67 x 10" " N-m?kg 2 Find the gravitational potential

on the surface of the earth.

° Watch Video Solution



https://dl.doubtnut.com/l/_q7PbftXgDaup
https://dl.doubtnut.com/l/_L5dRtVhfkX0S
https://dl.doubtnut.com/l/_kcdaASyuuVLL

141. Three mass points each of mass m are placed at the
vertices of an equilateral tringale of side |. What is the
gravitational field and potential due to three masses at the

centroid of the triangle ?

o Watch Video Solution

142. Find the potential energy of a system of four particles
each of mass 2m kept at the vertices of a square of side x.

Also find the potential at the centr of the square.

o Watch Video Solution



https://dl.doubtnut.com/l/_kcdaASyuuVLL
https://dl.doubtnut.com/l/_amdvYyzdN91o
https://dl.doubtnut.com/l/_YwJZROGBNMc0

143. Two bodies of masses m; and ms ar placed at a distance
r apart. Shows that the position where the gravitational field

due to them is zer, the potential is given by

G
V=- 7[m1 + mg + 2,/mimz

o Watch Video Solution

144. The escape velocity of a body from the surface of earth is

o Watch Video Solution

145. Find the velocity of escape at the earth given that its
radius is 6.4 x°m and the value of g at its surface is

9.8ms 2

| o Watch Video Solution


https://dl.doubtnut.com/l/_xM1fmW2GJRjt
https://dl.doubtnut.com/l/_EcPGsOlYaahl
https://dl.doubtnut.com/l/_uwv4eOwJ4Psg

146. Determine the escape velocity of a body from the moon.
Take the moon to be a uniform sphere of radius 1.76 x 10°m,

and mass 7.36 x 10%2kg. Given G = 6.67 x 10~ "' Nm?kg 2

o Watch Video Solution

147. A block hole is a body from whose surface nothing may
even escape. What is the condition for a uniform spherical
body of mass M to be a block hole? What should be the
radius of such a black hole if its mass is nine times the mass
of the earth?

Mass of earth = 6 x 10**kg,

G = 6.61 x 10" Y Nm?kg 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_uwv4eOwJ4Psg
https://dl.doubtnut.com/l/_ZFAiY4paKW3x
https://dl.doubtnut.com/l/_A5y5IZf25yx2

148. Jupiter has a mass 318 times that of the 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 is 11.2 Km S 1.

o Watch Video Solution

149. Show that the moon would depart for ever if its speed

were increased by 42 % .

o Watch Video Solution

150. Calculate the escape velocity for an atmospheric particle

1600 km above the earth's surface, given that the radius of


https://dl.doubtnut.com/l/_A5y5IZf25yx2
https://dl.doubtnut.com/l/_LAcBzuzIdmVB
https://dl.doubtnut.com/l/_DOnBnevw4Wvl
https://dl.doubtnut.com/l/_q6C7EWV4g3qU

the earth is 6400 km and acceleration due to gravity on the

surface of earth is 9.8 ms 2.

o Watch Video Solution

151. The radius of a planet is double that of the earth but then
average densities are the same. If the escape velocities at the
planet and at the earth are vp and vy respectively, then prove

that Vp = 2’UE.

° Watch Video Solution

152. What is a satellite?

° Watch Video Solution



https://dl.doubtnut.com/l/_q6C7EWV4g3qU
https://dl.doubtnut.com/l/_xtylGqEEBNzw
https://dl.doubtnut.com/l/_4IXNEYxYqN4y
https://dl.doubtnut.com/l/_JxFkbRKysPQS

153. What are natural and artificial satellites ? Give examples.

o Watch Video Solution

154. Define an artificial satellite.

° Watch Video Solution

155. Explain the use of multistage rockets in launching a

satellite.

o Watch Video Solution

156. Define orbital velocity of a satellite. Derive expressions for

the orbital velocity of a satellite. Show that the escape


https://dl.doubtnut.com/l/_JxFkbRKysPQS
https://dl.doubtnut.com/l/_dnthpsGjfxTZ
https://dl.doubtnut.com/l/_PoUakYKBazgo
https://dl.doubtnut.com/l/_uiYTUO5cOIsK

velocity of a body from the earth's surface is /2 times its

velocity in a circular orbit just above the earth's surface.

o Watch Video Solution

157. A satellite of time period 24 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 ?

o Watch Video Solution

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

its orbital velocity and period of revolution.


https://dl.doubtnut.com/l/_uiYTUO5cOIsK
https://dl.doubtnut.com/l/_s9GCe4ofIfTF
https://dl.doubtnut.com/l/_VhwxKh4GoC2G

o Watch Video Solution

159. A remote sensing satellite of the earth revolves in a
circular orbit at a height of 250 km above the earth's surface.
What is the (i) orbital speed and (ii) period of revolution of
the satellite ? Radius of the earth, R = 6.38 x 10° m, and
acceleration due to gravity on the surface of the earth,

g=9.8ms 2

o Watch Video Solution

160. A remote sensing satellite of the earth revolves in a
circular orbit at a height of 250 km above the earth's surface.
What is the (i) orbital speed and (ii) period of revolution of

the satellite ? Radius of the earth, R = 6.38 X 10° m, and


https://dl.doubtnut.com/l/_VhwxKh4GoC2G
https://dl.doubtnut.com/l/_cBLxQCwkQl8m
https://dl.doubtnut.com/l/_qtiNCll0Ck57

acceleration due to gravity on the surface of the earth,

g = 9.8ms 2.

o Watch Video Solution

161. An artificial satellite is going round the earth, close to its
surface. What is the time taken by it to complete one round?

Given radius of the earth=6400 km.

o Watch Video Solution

162. A satellite revolves in an orbit close to the surface of a
planet of mean density 5.51 x 10°kgm 3. Calculate the time

period of satellite.

Given G = 6.67 x 10" " Nm?kg 2.

| Q Ao _L vl o~ ..


https://dl.doubtnut.com/l/_qtiNCll0Ck57
https://dl.doubtnut.com/l/_MbkSODP7SJC0
https://dl.doubtnut.com/l/_GkajyCdkVSDO
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163. An earth's satellite makes a circle around the earth in 90
minutes. Calculate the height of the satellite above the
earth's surface. Given radius of the earth is 6400 km and

g=980 cms 2

o Watch Video Solution

164. If the period of revolution of an artificial satellite above
the earth's surface be T and the density of earth be p, then
prove that p T2 is a universal constant. Also calculate the

value of this constant. Given G=6.67 x 10~ "'m3kg 152

° Watch Video Solution



https://dl.doubtnut.com/l/_GkajyCdkVSDO
https://dl.doubtnut.com/l/_PqVjPfnFL5iA
https://dl.doubtnut.com/l/_bcqOg8dvLOm4
https://dl.doubtnut.com/l/_nYKZGKGJzmoJ

165. In a two stage launch of a satllite, the first stage bringe
the satlilte to a height of 500km and the second stage given
it the necessary critical speed to put it in circular orbit
around the Earth. Which stage requires more expenditude of
fuel?

(Neglect damping due to air resistance, especially in the first
stage).

Mass of the Earth = 6.0 x 10**kgradius of Earth

= 6400km, G = 6.67 x 10 ' Nm?kg 2.

o Watch Video Solution

166. A geostationary satellite is at a height h above the

surface of earth. If earth radius is R-


https://dl.doubtnut.com/l/_nYKZGKGJzmoJ
https://dl.doubtnut.com/l/_0hIUYcL5OVzj

o Watch Video Solution

167. A geostationary satellite

o Watch Video Solution

168. A geostationary satellite


https://dl.doubtnut.com/l/_0hIUYcL5OVzj
https://dl.doubtnut.com/l/_G8FC8oMXyepj
https://dl.doubtnut.com/l/_dx23YXz3xkah

o Watch Video Solution

169. A geostationary satellite

° Watch Video Solution

170. What do you understand by geostationary and polar

satellite ? Discuss their important uses.

o Watch Video Solution

171. Derive an expression for the total energy of a satellite
orbiting the earth. What is the significance of negative total

energy ?
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https://dl.doubtnut.com/l/_dx23YXz3xkah
https://dl.doubtnut.com/l/_bUJLJjm21wRT
https://dl.doubtnut.com/l/_o7oYmzszg40P
https://dl.doubtnut.com/l/_ChUfhJw6vFMY

L vvallll viUCoO o0I1ULioll )|

172. What is binding energy of a satellite?

° Watch Video Solution

173. A 400kg satellite is in a circular orbit of radius 2Rg
around the Earth. How much energy is required to transfer it
to a circular orbit of radius 4Rg? What are the changes in the

kinetic and potential energies?

Given g = 9.81m %, Rg = 6.37 x 10°m.

o Watch Video Solution



https://dl.doubtnut.com/l/_ChUfhJw6vFMY
https://dl.doubtnut.com/l/_1vVCjgTcUFmE
https://dl.doubtnut.com/l/_ab97311YXwug

174. A satellite orbits the earth at a height of 500 km from its
surface. Compute its (i) Kinetic energy, (ii) potential energy,
and (iii) total energy. Mass of the satellite=300 kg, Mass of the
earth=6.0 x 10%*kg, radius of the earth=6.4 x 10°m, G=
6.67 x 10" " Nm?Kg 2. Will your answer alter if the earth

were to shrink suddenly to half its size?

° Watch Video Solution

175. State keper's laws of planetary motion.

o Watch Video Solution

176. State Kepler's laws of planetary motion.

| o Watch Video Solution


https://dl.doubtnut.com/l/_cw8ALZbSN9mV
https://dl.doubtnut.com/l/_2KRxPv3ZWJDC
https://dl.doubtnut.com/l/_koAYlPndKzYC

177. Kepler's Law

o Watch Video Solution

178. State Kepler's 1st law of planetary motion.

o Watch Video Solution

179. State Kepler's 2nd law of planetary motion.

o Watch Video Solution

180. State Kepler's 3rd law of planetary motion.



https://dl.doubtnut.com/l/_koAYlPndKzYC
https://dl.doubtnut.com/l/_SPjUSV5FcVCq
https://dl.doubtnut.com/l/_HfMvFqTruIZa
https://dl.doubtnut.com/l/_IVhTIyXwL4Zp
https://dl.doubtnut.com/l/_3j977iNBjfls

| o Watch Video Solution

181. Newton's law of gravitation

o Watch Video Solution

182. Calculate the period of revolution of Neptune around the
sun, given that diameter of its orbit is 30 times the diameter
of earth's orbit around the sun, both orbits being assumed to

be circular.

o Watch Video Solution

183. Given that T2 = kR3, express the constant k of the

above relation in days and kilometres. Given,


https://dl.doubtnut.com/l/_3j977iNBjfls
https://dl.doubtnut.com/l/_060Er10bei2A
https://dl.doubtnut.com/l/_LmwHH85vK9sQ
https://dl.doubtnut.com/l/_EkizHaUztTgr

kE = 10 '3s%m 3. The Moon is at a distance of 3.84 x 10°km

from the earth. Obtain its time period of revolution in days.

o Watch Video Solution

184.In an imaginary planetary system, the central star has the
same mass as our sun, but is brighter so that only a planet
twice the distance between the earth and the sun can
support life. Assuming biological evolution (inculuding aging
process etc.) on that planet similar to ours, what would be
the average life span of a 'human' on that planet in terms of
its natural year ? The average life span of a human on the

earth may be taken ot be 70 years.

o Watch Video Solution



https://dl.doubtnut.com/l/_EkizHaUztTgr
https://dl.doubtnut.com/l/_gJHBww7nm7ax

185. The planet Mars has two moons. Phobos and Delmos (i)
phobos has period 7 hours, 39 minutes and an orbital radius
of 9.4 x 10%km. Calculate the mass of Mars. (ii) Assume that
Earth and mars move in a circular orbit around the sun, with
the martian orbit being 1.52 times the orbital radius of the
Earth. What is the length of the martian year in days?

(G = 6.67 x 10~ "' Nm?kg ?)

o Watch Video Solution

186. Assuming that earth and mars move in circular orbits
around the sun, with the martian orbit being 1.52 times the
orbital radius of the earth. The length of the martian year is

days is

o Watch Video Solution



https://dl.doubtnut.com/l/_6EeTzDNUX9eW
https://dl.doubtnut.com/l/_Lp3RxbM0hFgv

187. The distances of two planets from the sun are 10** m and
10%m respectively. Find the ratio of time periods and speeds

of the two planets.

o Watch Video Solution

188. Let the speed of the planet at the perihelion P in figure
be vp and the Sun planet distance SP be rp. Relater rp, vp

to the corresponding quantities at the aphelion (r 4, v4). Will


https://dl.doubtnut.com/l/_Lp3RxbM0hFgv
https://dl.doubtnut.com/l/_tINILerEclUZ
https://dl.doubtnut.com/l/_UFANODt6fFKc

the planet take equal times to transverse BAC and C'PB?

o Watch Video Solution

189. Feeling of weightlessness in a satellite is due to

° Watch Video Solution

190. What is inertial mass of a body ? Give its important

properties.

| = |


https://dl.doubtnut.com/l/_UFANODt6fFKc
https://dl.doubtnut.com/l/_4W7idrhwsuIy
https://dl.doubtnut.com/l/_bzPrxFrRhKaW

| & Watch Video Solution ]

191. COMPARISION OF INERTIAL MASS AND GRAVITATIONAL

MASS

o Watch Video Solution

192. EQUIVALENCE OF INERTIAL AND GRAVITATIONAL MASSES

o Watch Video Solution

193. Why is Newton's law of gravitational called a universal

law?

o Watch Video Solution



https://dl.doubtnut.com/l/_bzPrxFrRhKaW
https://dl.doubtnut.com/l/_cZh8X0gefTDa
https://dl.doubtnut.com/l/_nwnDVsZNkhxg
https://dl.doubtnut.com/l/_T65oRTGCjzD4

194. Define G (universal gravitational constant).

° Watch Video Solution

195. The force of attraction between two charged bodies

depend on

o Watch Video Solution

196. Spheres of the same material and same radius r are
touching each other. Show that gravitational force between

them is directly proportional to r*.

o Watch Video Solution



https://dl.doubtnut.com/l/_48E1X2NCfKVc
https://dl.doubtnut.com/l/_KvBVEwaehV84
https://dl.doubtnut.com/l/_mBfn1dMcsbwX
https://dl.doubtnut.com/l/_pnRG01u2umyK

197. If the density of the planet is double that of the earth and
the radius 1.5 times that of the earth, the acceleration due to

gravity on the planet is

o Watch Video Solution

198. s it possible to shield a body from gravitational effects?

o Watch Video Solution

199. Gravitational force acts on all objects in properties to
their masses. Why then, a heavy object does not fall faster

than a light object?

o Watch Video Solution



https://dl.doubtnut.com/l/_pnRG01u2umyK
https://dl.doubtnut.com/l/_AZxmr3reQZxf
https://dl.doubtnut.com/l/_sFQlznSyjheE
https://dl.doubtnut.com/l/_m5nieart3zFx

200. The mass of the moon is about 1.2% of the mass of the
earth. Compared to the gravitational force the earth exerts
on the moon, the gravitational force the moon exerts on

earth

o Watch Video Solution

201. The earth is continuously pulling the Moon towards its

centre. Why the moon does not fall on to the earth?

o Watch Video Solution

202. We cannot move finger without disturbing all stars. Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_m5nieart3zFx
https://dl.doubtnut.com/l/_ad6mjDCa8k3x
https://dl.doubtnut.com/l/_ZdjKrCqutjzs
https://dl.doubtnut.com/l/_OdufWd1Ui4nl

203. According to Newton's law of gravitation, the apple and
the earth experience equal and opposite forces due to
gravitation. But it is the apple that falls towards the earth

and not vice-versa. Why ?

° Watch Video Solution

204. According to Newton's law of gravitational, every particle
of matter attracts every other particle. But bodies on the
surface of Earth never move towards each other on account

of this force of attraction. Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_OdufWd1Ui4nl
https://dl.doubtnut.com/l/_sFF7Z9v4gdK1

205. Does the graviatational force of attraction of the Earth
on a body become zero at some height above the earth?

Explain.

o Watch Video Solution

206. Which is more fundamental the mass of a body or its

weight ? Why ?

o Watch Video Solution

207. If diameter of earth becomes half of its present value and
its mass becomes four times its present value, how would the

weight of any object on the surface of earth be affected ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_lyBssgmKRq2a
https://dl.doubtnut.com/l/_E3jYcLEgeeb2
https://dl.doubtnut.com/l/_dfdaeCAaLOsn

208. If diameter of earth becomes half of its present value and
its mass becomes four times its present value, how would the

weight of any object on the surface of earth be affected ?

o Watch Video Solution

209. The mass and diameter of a planet are twice those of
earth. What will be the period of oscillation of a pendulum on

this plenet. If it is a 2 second's pendulum on earth?

o Watch Video Solution

210. If two planets of radii R; and R, have densities

dy and ds, then the ratio of their respective acceleration due


https://dl.doubtnut.com/l/_dfdaeCAaLOsn
https://dl.doubtnut.com/l/_SnDxvXfjunJD
https://dl.doubtnut.com/l/_3RJtl1JwTAKS
https://dl.doubtnut.com/l/_jEpAVkvD4m3V

to gravity is

o Watch Video Solution

211. The distance between two bodies A and B is r. Taking the
gravitational force according to the law of inverses square of
r, the acceleration of the body A is a. If the gravitational
force follows an inverse fourth power law, then what would be

the acceleration of the body A?

o Watch Video Solution

212. For any given body, the centre of the mass of a body

always coincides with its centre of gravity.

o Watch Video Solution



https://dl.doubtnut.com/l/_jEpAVkvD4m3V
https://dl.doubtnut.com/l/_oB6mMBW5vNso
https://dl.doubtnut.com/l/_8VXlLnWUUaDt

213. Why the value of acceleration due to gravity is more at

the poles than at the equator?

o Watch Video Solution

214. A body weighs more at poles than at the equator of

earth. Why ?

o Watch Video Solution

215. Where does a body weigh more - at the surface of the

earth or in a mine?

o Watch Video Solution



https://dl.doubtnut.com/l/_ESKmPOX3CO0N
https://dl.doubtnut.com/l/_shad4BqXRZ79
https://dl.doubtnut.com/l/_OT6p2Lg2cv7H
https://dl.doubtnut.com/l/_iy3Dnbl5Sj55

216. Where will a body weigh more, 2km above the surface of

earth or 2km below the surface of earth ?

o Watch Video Solution

217. Does the concentration of the earth's mass near its
centre change the variation of g (acceleration due to gravity)

with height from its surface?

° Watch Video Solution

218. The weight of a body is less inside the earth than on the

surface. Why?

o Watch Video Solution



https://dl.doubtnut.com/l/_iy3Dnbl5Sj55
https://dl.doubtnut.com/l/_rX0ByeAf89me
https://dl.doubtnut.com/l/_Mv6IRo381Mbm
https://dl.doubtnut.com/l/_O04IwmvLMCWv

219. Why do you feel giddy while moving on a merry-go-round

?

° Watch Video Solution

220. At which place on earth's surface, the value of g is largest

and why?

° Watch Video Solution

221. A body weighs more at poles than at the equator of

earth. Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_O04IwmvLMCWv
https://dl.doubtnut.com/l/_Vuge1niwapA2
https://dl.doubtnut.com/l/_XwpbOobtduSd

222. When a clock controlled by a pendulum is taken from
plains to mountain, it becomes slow but a wrist watch

controlled by a spring remains unaffected. Why ?

o Watch Video Solution

223. A pendulum clock thast keeps correct time on the earth

is taken to the moon. It will run

° Watch Video Solution

224. Why does a tunnis ball bounce heigher on a hill than on

plains?

o Watch Video Solution



https://dl.doubtnut.com/l/_JrjsUICjkQAP
https://dl.doubtnut.com/l/_JVPafCDGa4Kz
https://dl.doubtnut.com/l/_1hY22w6TqyIF

225. A man can jump six times as high on the moon as that on

the earth. Justify.

o Watch Video Solution

226. With a specific initial velocity, we can jump higher on the

moon than on the earth.

o Watch Video Solution

227. Moon travellers tie heavy weight at their back before

landing on the Moon. Why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_bx9Lq1TT1JSs
https://dl.doubtnut.com/l/_Tu9nuC2q0ucj
https://dl.doubtnut.com/l/_srASaPPIWh36
https://dl.doubtnut.com/l/_QR2z3Sos1Xad

228. Earth is flattened at the poles and budges at the eqgator.

This is due to the fact that

o Watch Video Solution

229. Assertion: There is no effect of rotation of a earth on
acceleration due to gravity at poles.

Reason : Rotation of earth is about polar axis.

° Watch Video Solution

230. What are the two factors which determine why some

bodies in solar system have atmosphere and others do not?

° Watch Video Solution



https://dl.doubtnut.com/l/_QR2z3Sos1Xad
https://dl.doubtnut.com/l/_P6btxfHvED8j
https://dl.doubtnut.com/l/_IOKifQe5nINB
https://dl.doubtnut.com/l/_1aqFnRwCiQ1n

231. If the Earth stops rotating about its polar axis, what will
be the effect on the value of acceleration due to gravity 'g' ?

Will this effect be same at all places?

° Watch Video Solution

232. The earth rotates about its own axis, then the value of

acceleration due to gravity is

o Watch Video Solution

233. Explain why tidal waves (high tide and low tide) are

formed on seas.

o Watch Video Solution



https://dl.doubtnut.com/l/_1aqFnRwCiQ1n
https://dl.doubtnut.com/l/_IIXTC7i03NQ4
https://dl.doubtnut.com/l/_FzgUcxIcGvth
https://dl.doubtnut.com/l/_5w9AKxpMQBsR

234. Why are we not thrown off the surface of the earth by

the centrifugal force ?

o Watch Video Solution

235. A satellite moves in a circle around the earth. The radius
of this circle is equal to one half of the radius of the moon's

orbit. The satellite completes one revolution is :

o Watch Video Solution

236. PRINCIPLE OF LAUNCHING A SATELLITE

o Watch Video Solution



https://dl.doubtnut.com/l/_5w9AKxpMQBsR
https://dl.doubtnut.com/l/_Z61nApZHVVKe
https://dl.doubtnut.com/l/_WsQJDkEE1fmi

237. Why do different planets have different escape speeds?

° Watch Video Solution

238. Why do we need appendicular skeleton ?

o Watch Video Solution

239. Does a rocket really need the escape speed of 11.2km /s

initially to escape from the Earth?

° Watch Video Solution

240. Why does Moon have no atmosphere?

[ e S |


https://dl.doubtnut.com/l/_c5fjMTebQ1oS
https://dl.doubtnut.com/l/_iIznl9CHCsnF
https://dl.doubtnut.com/l/_STGdxRIUaruL
https://dl.doubtnut.com/l/_GUhk1QLiqPpB

[ W Watch Video Solution ]

241. The D-layer and E-layer disappear at night in earth's

atmosphere? Why?

° Watch Video Solution

242. Lighter gases like H,, He, etc. are rare in the atmosphere

of the earth. Why?

o Watch Video Solution

243.The gravitational force exerted by the Sun on the Moon is
about twice as great as the gravitational force exerted by the

earth on the Moon, but still Moon is not escaping from the


https://dl.doubtnut.com/l/_GUhk1QLiqPpB
https://dl.doubtnut.com/l/_2U7Q62UiJiDO
https://dl.doubtnut.com/l/_XbCjfO3t4jnB
https://dl.doubtnut.com/l/_f2bOc9QiY5rU

gravitational influence of the earth. Mark the option which

correctly explains the above system.

o Watch Video Solution

244, For a satellite, escape speed is 11kms 1. If the satellite
is launched at an angle of 60° with the vertical, what will be

the escape speed?

o Watch Video Solution

245. An artificial satellite is revolving in a circular orbit at
height of 1200km above the surface of the earth. If the radius

of the earth is 6400km and mass is 6 x 10*kg, the orbital

velocity is

| Q Ao _L vl o ~_ ..


https://dl.doubtnut.com/l/_f2bOc9QiY5rU
https://dl.doubtnut.com/l/_wk0w6gULSvW9
https://dl.doubtnut.com/l/_hLXYofpG3zwZ

L vvallll viUCO o0I1ULioll )|

246. An artifical satellite revolves in the orbit around the Earth
without using any fuel. But an aeroplane requires fuel to fly at

a centain height. Why ?

o Watch Video Solution

247. Why rockets are launched from west to east in the

equatorial plane?

° Watch Video Solution

248. A satellite of small mass burns during its descent and not

during ascent. Why ?

| o |


https://dl.doubtnut.com/l/_hLXYofpG3zwZ
https://dl.doubtnut.com/l/_vT3JgxrDGxwK
https://dl.doubtnut.com/l/_JaxP4zujhzp0
https://dl.doubtnut.com/l/_qXye4HzXRmH0

| & Watch Video Solution

249. Is it possible to place an artificial satellite in an orbit such

that it is always visible over kota ? Write down the reason.

o Watch Video Solution

250. The astronauts in a satellite orbiting the Earth feel
weightlessness. Does the weightlessness depend upon the
distance of the satellite from the Earth ? If so how ? Explain

your answer.

o Watch Video Solution



https://dl.doubtnut.com/l/_qXye4HzXRmH0
https://dl.doubtnut.com/l/_9v4DEKAOw9DQ
https://dl.doubtnut.com/l/_QqytbnM74MMp

251. Can we determine the gravitational mass of a body inside

an artificial satellite?

o Watch Video Solution

252. 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

o Watch Video Solution

253. Assertion : An astronaut in an orbiting space station
above the earth experience weightlessness.
Reason : An object moving around the earth under the

infuence of earth's gravitational force is in a state of 'free fall’


https://dl.doubtnut.com/l/_tJrXzqj0NB7r
https://dl.doubtnut.com/l/_545yA30xRenx
https://dl.doubtnut.com/l/_bpT8SIgRKLKN

° Watch Video Solution

254, An astronaut in a satellite feels weightlessness because

° Watch Video Solution

255. Two indentical geostationary satellite each of mass m are
moving with equal speed v in the same orbit but their sense
of rotation brings them on a collision course. What will

happen to the debris?

° Watch Video Solution

256. The linear speed of a planet around the sun is not

constant in its orbit. Comment.


https://dl.doubtnut.com/l/_bpT8SIgRKLKN
https://dl.doubtnut.com/l/_x3dQPicbIInc
https://dl.doubtnut.com/l/_oTAb3xhHbNuT
https://dl.doubtnut.com/l/_swhaRt5B85vJ

o Watch Video Solution

257. Identify the portion of sun in the Fig. if the linear speed

of the planet is greater at C' compared to that at D.

C

> @
0 e

D P

o Watch Video Solution



https://dl.doubtnut.com/l/_swhaRt5B85vJ
https://dl.doubtnut.com/l/_jAel3tlVbiCT

258. The largest and the shortest distance of the earth from
the sun are r; and r,, its distance from the sun when it is at
the perpendicular to the major axis of the orbit drawn from

the sun

° Watch Video Solution

259. The weight of a body will be zero

° Watch Video Solution

260. How does the weight ofa bodyvarywhile moving from the

earth to the moon ?

o Watch Video Solution



https://dl.doubtnut.com/l/_qqngNWL2uEdx
https://dl.doubtnut.com/l/_Tit4NDvvXEY3
https://dl.doubtnut.com/l/_NDd743KuY0Wi

261. Assertion: The artifical satellite does not have any fuel
but even then it remains orbiting around the earth.

Reason: The necessary centripetal force required to move the
satellite in an -orbit around the earth is provided by the
gravitational force of attraction between the satellite and the

earth.

o Watch Video Solution

262. What is the maximum height attained by a body
projected with a velocity equal to one- third of the escape

velocity from the surface of the earth? (Radius of the earth=R)

o Watch Video Solution



https://dl.doubtnut.com/l/_ibE98PbKvn3T
https://dl.doubtnut.com/l/_qt02CrRbWjv8

263. Which one among the following is the correct value of

the gravitational force of the Earth acting on a body of mass 1

kg?

o Watch Video Solution

264. Do the forces of friction and other contact fores aries
due to gravitational attraction ? If not, what is the origin of

these force?

o Watch Video Solution

265. Choose the correct alternative :
(a) If the gravitational potential energy of two mass points

infinite distance away is taken to be zero, the gravitational


https://dl.doubtnut.com/l/_m1X5wCyVLWnU
https://dl.doubtnut.com/l/_lIOvftg3XIkQ
https://dl.doubtnut.com/l/_eRhMyIiaRBll

potential energy of a galaxy is (positive /negative/zero).

(b) The universe on the large is shaped by
(gravitational/electromagentic) forces, on the atomic scale by
(gravitational/electromagnetic) forces, on the nuclear scale by

(gravitational/electromagnetic/strongnuclear) forces.

o Watch Video Solution

266. Choose the correct alternative :

(a) If the gravitational potential energy of two mass points
infinite distance away is taken to be zero, the gravitational
potential energy of a galaxy is (positive /negative/zero).

(b) The universe on the large is shaped by
(gravitational/electromagentic) forces, on the atomic scale by
(gravitational/electromagnetic) forces, on the nuclear scale by

(gravitational/electromagnetic/strongnuclear) forces.



https://dl.doubtnut.com/l/_eRhMyIiaRBll
https://dl.doubtnut.com/l/_OaRalIAy6liD

| o Watch Video Solution

267. What is the difference between inertial mass and

gravitational mass of a body?

° Watch Video Solution

268. A body is taken from the centre of the Earth to the Moon.

What will be the changes in the weight of the body?

o Watch Video Solution

269. Mention the conditions under which the weight of a

person can become zero.

| o Watch Video Solution


https://dl.doubtnut.com/l/_OaRalIAy6liD
https://dl.doubtnut.com/l/_qqI8SDLauMoY
https://dl.doubtnut.com/l/_8rxEhfnb9NnS
https://dl.doubtnut.com/l/_mKRFV8ihAJ1c

270. How will the value of g be affected if he rotation of the

earth stops.

° Watch Video Solution

271. How will the value of g be affected if the rotational speed

of the earth is doubled.

o Watch Video Solution

272. How will the value of g be affected if the rotational speed

of the earth is increased to seventeen times its present value

?

ey


https://dl.doubtnut.com/l/_mKRFV8ihAJ1c
https://dl.doubtnut.com/l/_Ow0rCm2H9Adt
https://dl.doubtnut.com/l/_PGUyHTAbFjc2
https://dl.doubtnut.com/l/_uZFQECWerrVr

| ¥ Watch Video >olution |

273. What would happen if the force of gravity were to

disappear suddenly ?

o Watch Video Solution

274. The radii of two planets are R and 2R respectively and
their densities p and p /2 respectively, What is the ratio of

acceleration due to gravity at their surfaces ?

° Watch Video Solution

275.The time period of the satellite of the earth is 5 hours. If

the separation between the earth and the satellite is


https://dl.doubtnut.com/l/_uZFQECWerrVr
https://dl.doubtnut.com/l/_RgM5xTDEq9Xx
https://dl.doubtnut.com/l/_kjUlY3O23HLU
https://dl.doubtnut.com/l/_DGE0ldxy0amc

increased to 4 times the previous value,then what will be the

new time period of the satellite ?

o Watch Video Solution

276. Prove that acceleration due to gravity on the surface of
4
the earth is given by g = §anR where G is gravitational

constant, p is mean density and R is the radius of the earth.

o Watch Video Solution

277. Why is the weight of a body at the poles more than the

weight at the equator ? Explain.

° Watch Video Solution



https://dl.doubtnut.com/l/_DGE0ldxy0amc
https://dl.doubtnut.com/l/_ohku1aa8ezyE
https://dl.doubtnut.com/l/_3Ygwj9PuTmua
https://dl.doubtnut.com/l/_yeTTgLC8CX3I

278. Why does the earth impart the same acceleration to all

bodies ?

o Watch Video Solution

279. If suddenly the gravitational force of attraction between
the earth and a satellite revolving around it becomes zero,

what will happen to the satellite ?

° Watch Video Solution

280. Draw graphs showing the variation of acceleration due

to gravity with (i) height above the earth's surface.

o Watch Video Solution



https://dl.doubtnut.com/l/_yeTTgLC8CX3I
https://dl.doubtnut.com/l/_WY3BljPsAXOw
https://dl.doubtnut.com/l/_sqCF3zTBOyaM
https://dl.doubtnut.com/l/_TWIglq9aBcVA

281. Draw graphs showing the variation of acceleration due to

gravity with depth below the earth's surface.

° Watch Video Solution

282. A person in an artificial satellite of Earth feels
weightlessness. But a person on the Moon has weight though

the Moon is also a satellite of the Earth. Why?

o Watch Video Solution

283. Suppose the gravitational force varies inversely as then n
th power of distance then the time period of a planet in

circular orbit of radius r around the sun will be propotinal to

o Watch Video Solution



https://dl.doubtnut.com/l/_TWIglq9aBcVA
https://dl.doubtnut.com/l/_ky9kqPtPeyvJ
https://dl.doubtnut.com/l/_JT3hPDSZgg0l

284. A simple pendulum has a time period T when m the
earth's surface,and T2 when taken to a height R above the

earth's surface, where R is the radius of the earth. What is the

value of Ty /T ?

° Watch Video Solution

285. A geo-stationary stellite orbits around the earth in a
circular orbit of radius 36,000km. Then, the time period of a
spy stellite orbitting a few hundred km above the earth's

surface (Req+n = 6400km) will approximately be

o Watch Video Solution



https://dl.doubtnut.com/l/_JT3hPDSZgg0l
https://dl.doubtnut.com/l/_xICfROuo9qv6
https://dl.doubtnut.com/l/_5YKAWhGcMXLb

286. Find the period of oscillation of a simple pendulum of
length L suspended from the roof of a vehicle which moves

without friction down an inclined plane of inclination a.

o Watch Video Solution

287. Answer the following : An astronaut inside a small space
ship orbiting around the earth cannot detect gravity. If the
space station orbiting around the Earth has a large size, can

he hope to detect gravity ?

o Watch Video Solution

288. Choose the correct alternative : Acceleration due to

gravity increasesldecreases with increasing altitude.


https://dl.doubtnut.com/l/_KGJLsLd44WZw
https://dl.doubtnut.com/l/_MnrqyAXjl4aN
https://dl.doubtnut.com/l/_LZyurt0QezMJ

o Watch Video Solution

289. Choose the correct alternative : Acceleration due to
gravity increases/decreases with increasing depth (assume

the Earth to be a sphere of uniform density).

o Watch Video Solution

290. Choose the correct alternative :The effect of rotation on
the effective value of acceleration due to gravity is greatest at

the equator/poles.

o Watch Video Solution



https://dl.doubtnut.com/l/_LZyurt0QezMJ
https://dl.doubtnut.com/l/_EUxeA3BUkhxv
https://dl.doubtnut.com/l/_R2LnKNBlM6c6

291. Choose the correct alternative : Acceleration due to

gravity is independent of mass of the Earth/mass of the body.

° Watch Video Solution

292. Suppose there existed a planet that went around the sun
twice as fast as the earth. What would be its orbital size as

compared to that of the earth ?

o Watch Video Solution

293. One of the satellite of jupiter, has an orbital period of
1.769 days and the radius of the orbit is 4.22 x 10°m. Show
that mass of jupiter is about one thousandth times that of

the mass of the sun. (Take 1 year = 365.15 mean solar day).


https://dl.doubtnut.com/l/_qZwlR5BWbbrQ
https://dl.doubtnut.com/l/_OjfxiKUInBGP
https://dl.doubtnut.com/l/_PpOkYMFsChKR

o Watch Video Solution

294. Let us consider that our galaxy consists of 2.5 x 10!
stars each of one solar mass. How long will this star at a
distance of 50, 000 light year from the galastic entre take to
complete one revolution? Take the diameter of the Milky way
to be

10°ly. G = 6.67 x 10" ""Nm’Kg 2. (lly = 9.46 x 10'°m)

o Watch Video Solution

295. Choose the correct alternatives : If the zero of potential
energy is at infinity, the total energy of an orbiting satellite is

negative of its kinetic/potential energy.

° Watch Video Solution



https://dl.doubtnut.com/l/_PpOkYMFsChKR
https://dl.doubtnut.com/l/_yN6rxRoWhE4e
https://dl.doubtnut.com/l/_69SEZOp4GAFC

296. Does the escape speed of a body from the Earth depend

on ( the mass of the body. Explain your answer.

o Watch Video Solution

297. Does the escape speed of a body from the Earth depend
on , the location from where it is projected. Explain your

answer.

o Watch Video Solution

298. Does the escape speed of a body from the Earth depend

on , the direction of projection.Explain your answer.

| o Watch Video Solution


https://dl.doubtnut.com/l/_69SEZOp4GAFC
https://dl.doubtnut.com/l/_KlZLoAQ7xAxm
https://dl.doubtnut.com/l/_lEQdbfkywScJ
https://dl.doubtnut.com/l/_ac0CAJjn4gnR

299. Does the escape speed of a body from the Earth depend
on , the height of the location from where the body is

launched ? Explain your answer.

o Watch Video Solution

300. A comet orbits the Sun in a highly elliptical orbit. Does
the comet have a constant (a) linear speed (b) angular speed
(c) angular momentum (d) kinetic energy (e) potential energy
(f) total energy throughout its orbit? Neglect any mass loss of

the comet when it comes very close to the Sun.

o Watch Video Solution



https://dl.doubtnut.com/l/_ac0CAJjn4gnR
https://dl.doubtnut.com/l/_aP7ZBQFZeyKC
https://dl.doubtnut.com/l/_39Q7caAwLNLX
https://dl.doubtnut.com/l/_lciPYqdo9Rls

301. Which of the following symptoms is likely to afflict an
astronaut in space (a) swollen feet, (b) swollen face, (c)

headache, (d) orientational problem.

o Watch Video Solution

302. The gravitation intensity at the centre C of the drumhead
defined by a hemispherical shell has the direction indicated

by the arrow [see Fig. 8.46]

Fig. B.46


https://dl.doubtnut.com/l/_lciPYqdo9Rls
https://dl.doubtnut.com/l/_PtUK43C3R4hL

D. zero

o Watch Video Solution

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

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

(i), e, (iii) f (iv) g.

A.d

C.f


https://dl.doubtnut.com/l/_PtUK43C3R4hL
https://dl.doubtnut.com/l/_G0UHN6nlnrqU

D.g

o Watch Video Solution

304. A rocket is fired from the earth towards the sun. At what
distance from the earth's centre is the gravitational force on
the rocket zero? Mass of the sun = 2 x 10*°kg, mass of the
earth = 6 x 10%*kg. Neglect the effect of other planets etc.

(orbital radius=1.5 x 1011m).

o Watch Video Solution

305. How will you weight the sun. that is estimate its mass?

The mean orbital radius of the earth around the sun is


https://dl.doubtnut.com/l/_G0UHN6nlnrqU
https://dl.doubtnut.com/l/_iTNZ7EBzPqf9
https://dl.doubtnut.com/l/_Ko2QOxZ73spD

1.5 x 10%km.

o Watch Video Solution

306. A Saturn year is 29.5 times the earth year. How far is the
Saturn from the sun if the earth is 1.5 x 10® km away from

the sun?

o Watch Video Solution

307. A body weighs 63 N on the surface of the earth. What is
the gravitational force on it due to the earth at a height

equal to half the radius of the earth ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Ko2QOxZ73spD
https://dl.doubtnut.com/l/_3fTjdPnbCg5Q
https://dl.doubtnut.com/l/_DKihfDcLq6un
https://dl.doubtnut.com/l/_1qDV3R8lsSl4

308. Assuming the earth to be a sphere of uniform mass
density, how much would a body weigh half way down to the

centre of the earth if it weighd 250 N on the surface ?

o Watch Video Solution

309. A rocket is fired vertically with a speed of 5 kms ' from
the earth's surface. How far from the earth does the rocket go
before returning to the earth ? Mass of earth=6.0 x 10**kg,
mean radius of the earth =6.4 x 106m, G=

6.67 x 10" 1 Nm2Kg 2

o Watch Video Solution



https://dl.doubtnut.com/l/_1qDV3R8lsSl4
https://dl.doubtnut.com/l/_RFeQBuEQh8ZZ

310. The escape speed of a projectile on the earth's surface is
112 km s L A body is projected out with thrice this speed.
What is the speed of the body far away from the earth?

Ignore the presence of the sun and other planets.

o Watch Video Solution

311. A satellite orbits the earth at a height of 400 km, above
the surface. How much energy must be expended to rocket
the satellite out of the earth's gravitational influence ? Mass
of the satellite=200 kg, mass of the earth=6.0 x 10%*kg, radius

of the earth=6.4 x 10(6)m, G=6.67 x 10~ " Nm?Kg 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_awGd03fSeCuA
https://dl.doubtnut.com/l/_mioWJoGWY8dL

312. Two starts each of one solar mass ( =2 X 1030kg) are
approaching each other for a head on collision. When they
are a distance 10°%km. their speeds are negligible. What is the
speed with which they collide? The radius of each star is 10*
km. Assume the stars to remain undistorted until they collide.

(Use the known value of G).

o Watch Video Solution

313. Two heavy spheres each of mass 100 kg and radius 0.1 m
are placed 1.0 m apart on a horizontal table. What is the
gravitational field and potential at the mid point of the line
joiningthe centres of the spheres ? Take G=

6.67 x 10 ' Nm?Kg 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZdMqlXiYSUQ0
https://dl.doubtnut.com/l/_hX85pNgw3ywf

314. A geostationary satellite orbits the earth at a height of
nearly 36,000 km from the surface of the earth. What is the
potential due to earth's gravity at the site of the satellite ?

Mass of the earth=6 x 10**kg and radius =6400 km.

o Watch Video Solution

315. A star 2.5 times the mass of the sun is reduced to a size
of 12km and rotates with a speed of 1.5rps. Will an object
placed on its equator remain stuck to its surface due to

gravity? (Mass of the sun = 2 x 10°°kg)

o Watch Video Solution



https://dl.doubtnut.com/l/_hX85pNgw3ywf
https://dl.doubtnut.com/l/_bUMhuAK9eTr4
https://dl.doubtnut.com/l/_tlao27lUysp7

316. A spaceship is stationed on Mars. How much energy must
be expended on the spacesship to rocket it out of the solar
system ? Mass of the spaceship 1000 kg, mass of the sun=
2 x 10°°kg, mass of Mars=6.4 x 10*°kg, radius of Mars 3395
km, radius of the orbit of Mars =2.28 x 10°%km, G=

6.67 x 10" 1 Nm2Kg 2

o Watch Video Solution

317. A rocket is fired vertically from the surface of Mars with a
speed of 2kms . If 20% of its initial energy is lost due to
Martian atmospheric resistance, how far will the rocket go
from the surface of Mars before returning to it? Mass of Mars

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

o Watch Video Solution



https://dl.doubtnut.com/l/_nSq6rmTGW4QO
https://dl.doubtnut.com/l/_Dv8s3hQbLngH

Problem From Competitive Examinations

1. Two bodies of mass m; and ms are initially at rest placed
infinite distance apart. They are then allowed to move
towards each other under mutual gravitational attaction.
Show that their relative velocity of approach at separation r

betweeen them is

o V2G(my + my)

r

° Watch Video Solution

2. Suppose the gravitational force varies inverseley as the nth

power of the distance. Show that the time period of a planet


https://dl.doubtnut.com/l/_Dv8s3hQbLngH
https://dl.doubtnut.com/l/_3XiOsiT4Tq8d
https://dl.doubtnut.com/l/_QFKV2zudBUMi

in circular orbit of raidus r arount the sun will be

proportional to 7" 1 /2.

o Watch Video Solution

3.Imagine a light planet revolving around a massive star in a
circular orbit of raidus r with a a period of revolution T. If the
gravitational force of attraction between planet and the star
is proportioanl to 7 ° /2, then find the relation between T

andr.

o Watch Video Solution

4. A spherical cavity is made inside a sphere of density p. If its
centre lies at a distacne | from the centre of the sphere, show

that the gravitational field strength of the field inside the


https://dl.doubtnut.com/l/_QFKV2zudBUMi
https://dl.doubtnut.com/l/_8MjeOupZOdTu
https://dl.doubtnut.com/l/_rAcyYy815iYn

cavatiy is

4

E =
3

Glp

o Watch Video Solution

5. Three parties, each of mass m, are situated at the vertices
of an equilateral triangle of side length a . The only forces
acting on the pariclaes are th eir mutual gravitational forces.
It is desired that each particles moves ina a circle while
maintaining the original mutual separation a. Find the initial
velocity that should be given to each particle and also the

time period of teh circular motion.

o Watch Video Solution



https://dl.doubtnut.com/l/_rAcyYy815iYn
https://dl.doubtnut.com/l/_V2cvVFyFo2AD

6. Two satellite S; and S, revolve round a planet in coplanar
circular orbits in the same sense. Their periods of revolution
are 1hr and 8hours respectively. The radius of the orbit of
S1is10*km. When S, is closet to S; (i) the speed S, relative

to 5] as actually observed by an astronaut in 5;.

o Watch Video Solution

7. The distance between the centres of two stars is 10a. The
masses of these stars are M and 16M and their radii « and 2a.
A body of mass m is fired straight from the surface of the
larger star towards the smaller star. What should be its
minimum initial speed to reach the surface of teh smaller

star? Obtain the expression interms of G, M and «.

o Watch Video Solution



https://dl.doubtnut.com/l/_mYD9Iwab3mTs
https://dl.doubtnut.com/l/_xAxW7Ii39nsr

8. The artifical satellite is moving in a circular 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 on to
the earth , find the speed with which it hits surface of the

earth. Takeg = 9.8ms 2, radius of the earth =6400km.

o Watch Video Solution

9. A mass is raised from the surface of the earth to a point
which is at a height pR from the centre of the earth, where r
is the radius of the earth. Calculation the chagne PE. If the

lifted mass is to be made an artificial satellite of the earth at


https://dl.doubtnut.com/l/_xAxW7Ii39nsr
https://dl.doubtnut.com/l/_voRaPN8UR9Z9
https://dl.doubtnut.com/l/_LJd2UOW4P1Jr

that distacnce, what is the total work done? Acceleration due

to gravity at the suraface of the earth is g.

o Watch Video Solution

10. The mass M of a planet earth is uniformly distributed over
a spherical volume of radius R. Calciulate the energy needed
to de assemble the planet against the gravitational pull
amongst its constitutent particles. Given

MR = 2.5 x 10* kg and g = 10ms 2.

o Watch Video Solution

11. Two equal masses of 6.40kg are separated by a distance iof
0.16m.. A small body is released from a point P, equivalent

from the two masses and at a distance of 0.06m from the line


https://dl.doubtnut.com/l/_LJd2UOW4P1Jr
https://dl.doubtnut.com/l/_tmaq8uPgkm4K
https://dl.doubtnut.com/l/_7AcS7vWYM1lS

joining them as shown in Fig.913 (i) Calculate the velocity
when it passes through Q. (ii) Calculate the accleration of this

body at P and Q if its mass is 0.1kg.

o Watch Video Solution

12. Two bodies of masses m; and my ar placed at a distance
r apart. Shows that the position where the gravitational field

due to them is zer, the potential is given by

G
V=- 7[m1 + ma + 2,/mims]

o Watch Video Solution

13. A particle is projected upward from the surface of the

earth (radius ) with KE equal to half the minimum a value


https://dl.doubtnut.com/l/_7AcS7vWYM1lS
https://dl.doubtnut.com/l/_zNu0kRqU0q8W
https://dl.doubtnut.com/l/_OVHU4JjyjWpX

needed for it to escape. To which height does it rise above the

surface of theeearth?

o Watch Video Solution

14. A chord of length 64m is used to connect a 100 kg
astronaut to a spaceship whose mass is much larger than the
that of the astronaut. Estimate the value of tension in the
cord. Assume that the spacehip is orbiting near the earth
surface. Also assume that the spaceship and hte astronaut
fall on strainght line from the earth's centre. The radius of he

earth 6400km.

o Watch Video Solution



https://dl.doubtnut.com/l/_OVHU4JjyjWpX
https://dl.doubtnut.com/l/_Qk1X9J9XSS3X

1. A sphere of mass 20 kg is attached by another sphere of
mass 10 kg when their centres are 20 cm apart , with a force

of 3.3 x 10~ “N . Calculate the constant of gravitation .

o Watch Video Solution

2. The centre of two identical spheres are 1.0 m apart . If the
gravitational force between the spheres be 1.0 N, then what

is the mass of each sphere ?

(G =6.67x 10 "'mPkg's7?).

o Watch Video Solution

3. The bodies of masses 40 kg and 80 kg are at a distance of

0.15 m from each other . Two force of gravitation between the


https://dl.doubtnut.com/l/_frNN3d3UaFP6
https://dl.doubtnut.com/l/_vYpPlwFTGoZj
https://dl.doubtnut.com/l/_CckR3m6HWvaV

bodies is 1.0 mg wt. calculate the constant of gravitation .

Take g = 10ms 2.

o Watch Video Solution

4. Calculate the force of gravitation between the bodies , each
of mass 100 kg and 1 m apart on the surface of the earth . Will
the force of attraction be different if the same bodies are

taken on the moon, their separation remaining constant ?

o Watch Video Solution

5. An apple of mass 0.25 kg falls from a tree . What is the
acceleration of the apple towards the earth ? Also calculate

the acceleration of the earth towards the apple . Mass of the


https://dl.doubtnut.com/l/_CckR3m6HWvaV
https://dl.doubtnut.com/l/_kF0jxBheJLXv
https://dl.doubtnut.com/l/_iQ01rPcc4xiM

earth = 5.983 x 10?* kg , Radius of the earth = 6.378 x 10° m

and G=6.67 x 10 ' Nm?2kg 2

o Watch Video Solution

6. If the mass of the sun is 2 x 10°° kg , the distance of the
earth from the sun is 1.5 x 10! m and period of revolution
of the earth around the sun is one year ( = 365.3 days ) ,

calculate the value of gravitational constant .

o Watch Video Solution

7.How far from earth must a body be along a line towards the
sun so that the sun's gravitational pull on it balances that of

the earth . Distance between sun and earth's centre is


https://dl.doubtnut.com/l/_iQ01rPcc4xiM
https://dl.doubtnut.com/l/_L6pXHZI8CDj1
https://dl.doubtnut.com/l/_OyebOoIbIDfA

1.5 x 10'° km . Mass of the sun is 3.24 x 10° times mass of

the earth .

o Watch Video Solution

8.1n an experiment using the Cavendish balance , the smaller
spheres have a mass of 20 kg each , the larger spheres have a
mass 5 kg each , the length of the rod is 50.0 cm the torsion
constant of the fibre is 4.8 x 10~ % Nm per radian , the angle
of twist is 7 x 1073 rad , and the distance between the
centres of each pair of heavy and light spheres is 100 cm .
Compute the value of the gravitational constant G from this

data.

o Watch Video Solution



https://dl.doubtnut.com/l/_OyebOoIbIDfA
https://dl.doubtnut.com/l/_iYGc5rVD8VW2

9. A sphere of mass 40 kg is being attracted by another
sphere of mass 80 kg with aforce equal to 1/4 of a milligram

weight their centres are 30 cm apart. Calculate the value of G.

o Watch Video Solution

10. The centre of two identical spheres are 1.0 m apart . If the
gravitational force between the spheres be 1.0 N, then what

is the mass of each sphere ?

(G = 6.67 x 10*11m3kg*13*2) .

o Watch Video Solution

11. Calculate the force of gravitation between the bodies ,

each of mass 100 kg and 1 m apart on the surface of the earth


https://dl.doubtnut.com/l/_Vx3gL1yZyWgF
https://dl.doubtnut.com/l/_d4jUnU50SZV0
https://dl.doubtnut.com/l/_MaWwiETr9uq1

. Will the force of attraction be different if the same bodies

are taken on the moon , their separation remaining constant

?

° Watch Video Solution

12. An apple of mass 0.25 kg falls from a tree . What is the
acceleration of the apple towards the earth ? Also calculate
the acceleration of the earth towards the apple . Mass of the
earth = 5.983 x 10?* kg , Radius of the earth = 6.378 x 10° m

and G =6.67 x 10 ' Nm?kg 2

o Watch Video Solution

13. If the mass of the sun is 2 x 10%* kg , the distance of the

earth from the sun is 1.5 x 10" m and period of revolution


https://dl.doubtnut.com/l/_MaWwiETr9uq1
https://dl.doubtnut.com/l/_AnvRMd9SXZfX
https://dl.doubtnut.com/l/_Utn4DVhVHafG

of the earth around the sun is one year ( = 365.3 days ) ,

calculate the value of gravitational constant .

o Watch Video Solution

14. How far from earth must a body be along a line towards
the sun so that the sun's gravitational pull on it balances that
of the earth . Distance between sun and earth's centre is
1.5 x 10'% km . Mass of the sun is 3.24 x 10° times mass of

the earth .

o Watch Video Solution

15. A spherical mass of 20kg lying on the surface of the Earth
is attracted by another spherical mass of 150kg with a force

equal to 0.23mgf. The centres of the two masses are 30cm


https://dl.doubtnut.com/l/_Utn4DVhVHafG
https://dl.doubtnut.com/l/_1YDtwQzZUNc9
https://dl.doubtnut.com/l/_lJPXQN3Qvf25

apart. Calculate the mass of the Earth. Radius of the Earth is

6 x 10%m.

o Watch Video Solution

16. The period of moon around the earth is 273 days and
radius of the orbit is 3.9 x 10°km.

G = 6.67 x 10" Y Nm ~2kg 2, find the mass of the earth.

o Watch Video Solution

17. Assuming the earth to be a uniform sphere of radius 6400
km and density 5.5gem ~ 2 , find the value of g on its surface .

Given G = 6.66 x 10 ! Nm2kg 2

o Watch Video Solution



https://dl.doubtnut.com/l/_lJPXQN3Qvf25
https://dl.doubtnut.com/l/_l4xfKpnWiLfB
https://dl.doubtnut.com/l/_1vLVIStDXENx

18. The mass of Jupiter is 314 times that of earth and the

diameter of Jupiter is 11.35 times that of earth . If 'g' has a

2

value of 9.8ms ™~ “ on the earth , what is its value on Jupiter ?

o Watch Video Solution

19. The value of 'g' on the surface of the earth is 9.81ms 2.

Find its value on the surface of the moon . Given mass of
earth 6.4 x 10* kg , radius of earth = 6.4 X 106 m , mass of

the moon = 7.4 x 10?2 kg , radius of moon = 1.76 x 10° m.

o Watch Video Solution

20. An astronaut on the moon measures the acceleration due

to gravity to be 1.7ms 2 . He known that the radius of the


https://dl.doubtnut.com/l/_mq1EZJjXM4l7
https://dl.doubtnut.com/l/_fMhQCulAGsM4
https://dl.doubtnut.com/l/_D5oH5WKQyi8N

moon is about 0.27 times that of the earth . Find the ratio of

the mass of the earth to that of the moon , if the value of g

on the earth's surface is 9.8ms 2.

° Watch Video Solution

21. The acceleration due to gravity on the surface of the earth
is 10ms 2 . The mass of the planet . Mars as compared to
earth is 1/10 and radius is 1/2 . Determine the gravitational

acceleration of a body on the surface on Mars .

o Watch Video Solution

22. A body weights 100 kg on earth . Find its weight on mars .
The mass and radius of mars are 1/10 and 1/2 of the mass and

radius of earth .


https://dl.doubtnut.com/l/_D5oH5WKQyi8N
https://dl.doubtnut.com/l/_f9CJ5zMALpQS
https://dl.doubtnut.com/l/_j3IDuJYSv1Rx

o Watch Video Solution

23. The weight of a person on the Earth is 80kgwt. What will
be his weight on the Moon ? Mass of the Moon
=17.34 x 1022k:g, radius = 1.75 x 10°m and gravitational
constant = 6.67 x 10~ " Nm?kg ~2. What will be the mass
of the person at the Moon and acceleration due to gravity
there ? If this person can jump 2m high on the Earth, how

much high can he jump at the Moon ?

o Watch Video Solution

24. A planet whose size is the same and mass 4 times as that

of Earth, find the amount of energy needed to lift a 2kg mass


https://dl.doubtnut.com/l/_j3IDuJYSv1Rx
https://dl.doubtnut.com/l/_DW8Vo5J8fShb
https://dl.doubtnut.com/l/_yBwCj9VZUncn

vertically upwards through 2m distance on the planet. The

value of g on the surface of Earth is 10ms ~ 2.

o Watch Video Solution

25. The radius of the earth is 6000 km . What will be the
weight of a 120 kg body if it is taken to a height of 2000 km

above the surface of the earth?

o Watch Video Solution

26. A body of mass m is raised to aheight h from the surface
of the earth where the acceleration due to gravity is g. Prove
that the loss in eight due to variation in g is approximately 2

mgh /R, where R is the radius of the earth.

| Q Ao _L vl . o ~_ ..


https://dl.doubtnut.com/l/_yBwCj9VZUncn
https://dl.doubtnut.com/l/_AMn5KJfrfHnH
https://dl.doubtnut.com/l/_yo3wnCHAe5Ve

L vvallll viUCO o0I1ULioll )|

27. The Mount Everst is 8848 m above sea level. Estimate the
accelleration due to gravity at this height, given that mean g
on the surface of the earth is 9.8ms 2 and mean radius of

the earth is 6.37 x 10°m

o Watch Video Solution

28. At what height above the surface of the earth will the
acceleration due to gravity be 25% of its value on the
surface of the earth ? Assume that the radius of the earth is

6400 km .

° Watch Video Solution



https://dl.doubtnut.com/l/_yo3wnCHAe5Ve
https://dl.doubtnut.com/l/_yvEGDK4Ge2mn
https://dl.doubtnut.com/l/_igBTE011GUqO
https://dl.doubtnut.com/l/_KJESFBWl2kB1

29. Find the value of g at a height of 400 km above the

surface of the earth . Given radius of the earth , R = 6400 km

and value of g at the surface of the earth = 9.8ms 2.

o Watch Video Solution

30. How far away from the surface of earth does the
acceleration due to gravity become 4% of its value on the

surface of earth ? [R, = 6400km]

o Watch Video Solution

31. Find the value of g at a height of 400 km above the surface

of the earth . Given radius of the earth , R = 6400 km and

value of g at the surface of the earth = 9.8ms 2.

ey


https://dl.doubtnut.com/l/_KJESFBWl2kB1
https://dl.doubtnut.com/l/_WN6M4PK3zZLZ
https://dl.doubtnut.com/l/_BiPLDQ6KRVWg

| ¥ Watch Video >olution |

32. Calculate the depth below the surface of the earth where
acceleration due to gravity becomes half of its value at the

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

o Watch Video Solution

33. How much below the surface of the earth does the
acceleration due to gravity become 70 % of its value at the

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

o Watch Video Solution



https://dl.doubtnut.com/l/_BiPLDQ6KRVWg
https://dl.doubtnut.com/l/_aeudfbywJH65
https://dl.doubtnut.com/l/_qNdb0BIgY4CE

34. How much below the surface of the earth does the
acceleration due to gravity (i) reduced to 36 % (ii) reduces by
36 % , of its value on the surface of the earth ? Radius of the

earth = 6400 km .

o Watch Video Solution

35. How much above the surface of the earth does the
acceleration due to gravity reduce by 36 % of its value on the

surface of the earth.

o Watch Video Solution

36. Compare the weight of a body 100 km above and 100 km

below the surface of the earth . Radius of the earth = 6400 km


https://dl.doubtnut.com/l/_QTNIUilDYToQ
https://dl.doubtnut.com/l/_WnSZARuPDt64
https://dl.doubtnut.com/l/_F5X14iZIVGIh

o Watch Video Solution

37. Compare the weight of a body 100 km above and 100 km

below the surface of the earth . Radius of the earth = 6400 km

o Watch Video Solution

38. Calculate the value of acceleration due to gravity at a

place of latitude 45° . Radius of the earth = 6.38 x 10 km .

o Watch Video Solution



https://dl.doubtnut.com/l/_F5X14iZIVGIh
https://dl.doubtnut.com/l/_9TP4Uyiz3Ksb
https://dl.doubtnut.com/l/_lK3MLGnG0m6Y

39. If the earth stops rotating about its axis , then what will
be the change in the value of g at a place in the equitorial

plane ? Radius of the earth = 6400 km.

o Watch Video Solution

40. Assuming that the whole variation of the weight of a body
with its position on the surface of the earth is due to its
rotation , find the difference in the weight of 5 kg as
measured at the equator and at the poles . Radius of the

earth =6.4 x 10° m.

o Watch Video Solution



https://dl.doubtnut.com/l/_P9YLF6kfVCQT
https://dl.doubtnut.com/l/_I21SseiZmyAh

41. How many times faster than its present speed the earth
should rotate so that the apparent weight of an object at
equator becomes zero ? Given radius of the earth =

6.37 x 10° m . What would be the duration of the day in that

case ?

o Watch Video Solution

42.The gravitational field intensity at a point 10, 000km from
the centre of the earth is 4.8Nkg '. The gravitational

potential at that point is

o Watch Video Solution



https://dl.doubtnut.com/l/_SKQ8wcuJRHjP
https://dl.doubtnut.com/l/_OM1XREXUr4w6

43. The distance between the earth and the moon is
3.85 x 10® metre. At what point in between the two will the
gravitational field intensity be zero ? Mass of the earth is

— 6.0 x 10** kg, mass of the moon = 7.26 x 10%2 kg

o Watch Video Solution

44, Two bodies of masses 100kg and 1000kg are at a distance
1.00m apart.Calculate the gravitational field intensity and the

potential at the middle point of the line joining them

o Watch Video Solution

45, A satellite revolves in an orbit close to the surface of a

planet of mean density 5.51 x 103kgm 3. Calculate the time


https://dl.doubtnut.com/l/_yHG6sBq9uIue
https://dl.doubtnut.com/l/_1I0D7zu8QZpr
https://dl.doubtnut.com/l/_g1wzbcQJDBYq

period of satellite.

Given G = 6.67 x 10 "' Nm?kg 2.

o Watch Video Solution

46. The mass of the earth is 6 X 1024kg. The distance
between the earth and the sun is 1.5 x 10" m. If the
gravitational force between the two is 3.5 x 10%? N, what is

the mass of the Sun ? Use G = 6.7 x 10 "' N. m?kg 2 gt

o Watch Video Solution

47. The radius and mass of Earth are R and M. The
acceleration due to gravity at its surface is g. Calculate the
work required in raising a body of mass m to a height h from

the surface of earth.


https://dl.doubtnut.com/l/_g1wzbcQJDBYq
https://dl.doubtnut.com/l/_YotZc1a2Z4Nx
https://dl.doubtnut.com/l/_yhLZgd32XaXx

° Watch Video Solution

48. Find the work done to bring 4 particles each of mass 100
gram from large distances to the vertices of square of side 20

cam.

o Watch Video Solution

49, Find the velocity of escape at the moon. Given that its

radius is 1.7 x 10° m and the value of 'g' is 1.63ms 2.

° Watch Video Solution

50. The mass of Jupiter is 1.91 x 10%0 kg and its diameter is

13.1 x 10" m. Calculate the escape velocity on the surface of


https://dl.doubtnut.com/l/_yhLZgd32XaXx
https://dl.doubtnut.com/l/_cV8pHgDB1gC4
https://dl.doubtnut.com/l/_YpjEurgpB0hX
https://dl.doubtnut.com/l/_uzDxN9Y3vjiz

Jupiter.

o Watch Video Solution

51. If Earth has mass nine times and radius twice that of the
planet Mars, calculate the velocity required by a rocket to pull
out of the gravitational force of Mars. Take escape speed on

surface of Earth to be 11.2km /s

o Watch Video Solution

52. The escape speed of a projectile on the earth's surface is
11.2 km s 1. A body is projected out with thrice this speed.
What is the speed of the body far away from the earth?

Ignore the presence of the sun and other planets.

| O Ao _L vl o ~_ ..


https://dl.doubtnut.com/l/_uzDxN9Y3vjiz
https://dl.doubtnut.com/l/_keDoFYkozr7a
https://dl.doubtnut.com/l/_YckWrAkN9VsQ

L vvallll viUCO o0I1ULioll )|

53. Find the velocity of escape from the sun, if its mass is
1.89 x 10°° kg and its distance from the earth is 1.59 x 108

km. Take G = 6.67 x 10 "1 Nm?2kg 2

° Watch Video Solution

54. With what velocity must a body be thrown upward form
the surface of the earth so that it reaches a height of 10 R, ?
earth's mass M, = 6 x 10* kg ,radius R, = 6.4 X 10%m and

G = 6.67 x 10 "N — m? / kg>.

o Watch Video Solution



https://dl.doubtnut.com/l/_YckWrAkN9VsQ
https://dl.doubtnut.com/l/_89iObS2NJnCc
https://dl.doubtnut.com/l/_u2I5wEobtuBG

55. A body of mass 50kg falls on the earth from infinity. What
will be its velocity on reaching the earth? What will be its KE
? Take radius of the earth = 6.4 x 10%m, g = 10ms 2. Air

friction is neglected.

o Watch Video Solution

56. A satellite of mass m is orbiting around the earth at a
height equal to twice the radius of the earth (R). Its potential

energy is given by

o Watch Video Solution

57. The orbit of a geostationary satellite is concentric and

coplanar with the equator of Earth and rotates along the


https://dl.doubtnut.com/l/_IzWhV22H7kb7
https://dl.doubtnut.com/l/_5YiepNeSfI59
https://dl.doubtnut.com/l/_2ye5oNVNkFfk

direction of rotation of Earth. Calculate the height and speed.

Take mass of Earth = 6 x 10~ " Nm?2kg ~2. Given w2 = 10.

o Watch Video Solution

58. A satellite revolves round a planet in an orbit just above
the surface of planet. Taking G = 6.67 x 10 ! Nm?2kg 2
and the mean density of the planet = 8.0 x 10%kgm 3, find

the period of satellite.

o Watch Video Solution

59. An artifical satellitee of mass 100kg is in a circular orbit at
500km above the Earth's surface. Take redius of Earth as

6.5 x 10%mn.(a) Find the acceleration due to gravity at any


https://dl.doubtnut.com/l/_2ye5oNVNkFfk
https://dl.doubtnut.com/l/_IinLgxw2H7DX
https://dl.doubtnut.com/l/_FF6AE4JiXqmo

point along the satellite path (b) What is the centripetal

acceleration o fthe satellite?

o Watch Video Solution

60. An artifical satellitee of mass 100kg is in a circular orbit at
500km above the Earth's surface. Take redius of Earth as
6.5 x 10%mn.(a) Find the acceleration due to gravity at any
point along the satellite path (b) What is the centripetal

acceleration o fthe satellite?

o Watch Video Solution

61. A spaceship is launched into a circular orbit close to the

earth's surface . What additional velocity has now to be


https://dl.doubtnut.com/l/_FF6AE4JiXqmo
https://dl.doubtnut.com/l/_NFJcuXlv3U8e
https://dl.doubtnut.com/l/_1HOHAaImAjIA

imparted to the spaceship in the orbit to overcome the

gravitational pull. Radius of earth = 6400km, g = 9.8m/32.

o Watch Video Solution

62. A rocket is launched vetically from the surface of the earth

with an initial velocity of 10 kms 1.

How for above the
surface of the earth would it go ? Radius of the earth =6400

kmand g = 9.8ms 2.

o Watch Video Solution

63. A satellite orbits the earth at a height of 400 km, above
the surface. How much energy must be expended to rocket

the satellite out of the earth's gravitational influence ? Mass


https://dl.doubtnut.com/l/_1HOHAaImAjIA
https://dl.doubtnut.com/l/_acTqSZDeL62a
https://dl.doubtnut.com/l/_cJix7bVbLGRQ

of the satellite=200 kg, mass of the earth=6.0 x 10%*kg, radius

of the earth=6.4 x 10(6)m, G=6.67 x 10 ' Nm?Kg 2.

o Watch Video Solution

64. A body is to be projected vertically upwards from earth's
surface to reach a height of 9R, where R is the radius of
earth. What is the velocity required to do so? Given

g = 10ms 2 and radius of earth = 6.4 x 10%m.

o Watch Video Solution

65. The energy required to move an earth satellites of mass m
from a circular orbit of radius 2 R to a radius 3 R is (R

is radius of the earth)

| o Ao _L vl . o ~_ ..


https://dl.doubtnut.com/l/_cJix7bVbLGRQ
https://dl.doubtnut.com/l/_qWxJJMx3nKew
https://dl.doubtnut.com/l/_Uyif1qnWcVRO

L vvallll vidcoO o0I1ULiorll )|

66. If the distance of venus from sun is 0.73 AU, find out the

orbital period of the venus in days.

o Watch Video Solution

67.If the earth be one half its present distance from the sun,
how many day will the present one year on the surface of

earth will change?

o Watch Video Solution

68. The distance of planet Jupiter from the Sun is 5.2 times

that of the earth. Find the period of revolution of Jupiter


https://dl.doubtnut.com/l/_Uyif1qnWcVRO
https://dl.doubtnut.com/l/_hRZWTmin9xba
https://dl.doubtnut.com/l/_l4U24beFIdl6
https://dl.doubtnut.com/l/_8q65xs2f4nUz

around the Sun.

o Watch Video Solution

69. 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 ?

o Watch Video Solution

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

2.5 R from the surface of the earth is ...... hours.

o Watch Video Solution



https://dl.doubtnut.com/l/_8q65xs2f4nUz
https://dl.doubtnut.com/l/_9Iroj3kdc4qY
https://dl.doubtnut.com/l/_cRKeQChwQkqM

71. The mean radius of the earth's orbit around the sun is
1.5 x 10'm and that of the orbit of mercury is 6 x 10"%m.

The mercury will revolve around the sun is nearly

o Watch Video Solution

72. 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 7r; and 7, respectively. Find the
relation between the time period of the planet in terms of r;

and 7.

o Watch Video Solution



https://dl.doubtnut.com/l/_GtYPBpWa8aJW
https://dl.doubtnut.com/l/_QQIcQHBzovhh

73. The mass of moon 1% of mass of earth. The ratio of

gravitational pull of earth on moon and that of moon on

earth will be

Al:1

B.1:10

C.1:100

D.2:1

° Watch Video Solution

74. Two balls, each of radius R, equal mass and density are
placed in contact, then the force of gravitation between them

is proportional to


https://dl.doubtnut.com/l/_HvhS2t6IjfjH
https://dl.doubtnut.com/l/_0ErZ7mMvJVUt

A. Fprop ﬁ
B.F' x R
C.F < R*

D.Flx —

o Watch Video Solution

75.There are two bodies of masses 1kg and 100 kg separated
by a distance 1 m. At what distance from the smaller body, the

intensity of gravitational field will be zero?


https://dl.doubtnut.com/l/_0ErZ7mMvJVUt
https://dl.doubtnut.com/l/_5bUel0aU5RuE

5 10
g™

o Watch Video Solution

76. A solid sphere of mass M and radius R has a spherical
cavity of radius R/2 such that the centre of cavity is at a
distance R/2 from the centre of the sphere. A point mass m is
placed inside the cavity at a distance R/4 from the centre of
sphere. The gravitational force on mass m is

A. 11GMm | R?

B.14GMm / R?

C. GMm /2R?

D. GMm / R?


https://dl.doubtnut.com/l/_5bUel0aU5RuE
https://dl.doubtnut.com/l/_fu9wePWMB7j8

o Watch Video Solution

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

equilateral triangle of side L. The gravitational field at centre

due to these particle is

A. zero

B.3G 2
1.2

M
C. QGE

D. 12G%qrt3L2

o Watch Video Solution



https://dl.doubtnut.com/l/_fu9wePWMB7j8
https://dl.doubtnut.com/l/_BzHWpkVzihSH
https://dl.doubtnut.com/l/_8GBnl3rfWG0N

78. Two stars of mass m; and msy are parts of a binary star
system. The radii of their orbits are r; and ry respectivey,
measured from the centre of mass of the system. The

magnitude of gravitational force m, exerts on my is

mimoG
(r1 + 7’2)2
mi1G
(ry + 7“2)2
moG
(r1 + 7‘2)2
mq -+ mo

. (r1 + 7’2)2

B.

C.

o Watch Video Solution

79. A point mass m is placed inside a spherical shell of radius

. R
R and mass M at a distance 5 form the centre of the shell.


https://dl.doubtnut.com/l/_8GBnl3rfWG0N
https://dl.doubtnut.com/l/_P9UfSXthy4Vn

The gravitational force exerted by the shell on the point mass

is

o Watch Video Solution

80. Acceleration due to gravity ' g ' for a body of mass 'm ' on
earth's surface is proportional to (Radius of earth=R , mass of

earth=M

A. M | R?


https://dl.doubtnut.com/l/_P9UfSXthy4Vn
https://dl.doubtnut.com/l/_MpgqhQAJKaLX

o Watch Video Solution

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

the gravitational acceleration and the gravitational constant
is
A
B.
C.MR

2
M
M
R?
2
M
D. —
R


https://dl.doubtnut.com/l/_MpgqhQAJKaLX
https://dl.doubtnut.com/l/_549wZ6B0ghZb

o Watch Video Solution

82. If the mass of the earth is 80 times of that of moon and its
diameter is double that of moon and g on earth is 98m /sec?
;then the value of g on moon is

A.0.98m / s*

B.0.49m / s*

C.98m /s”

D.4.9m /s*

o Watch Video Solution



https://dl.doubtnut.com/l/_549wZ6B0ghZb
https://dl.doubtnut.com/l/_IHOwShMKkYPv
https://dl.doubtnut.com/l/_vptmitDfKdyZ

8. If R is the radius of a planet and g is the acceleration due

to gravity, then the mean density of the planet is given by

3
A 329G
4R
5 ArgR
3G
47GR
C.
3G

D. 3%7TGR

o Watch Video Solution

84. If the density of the earth is doubled keeping its radius

constant then acceleration due to gravity will be

(9=9.8m/s%)

A.20m / s


https://dl.doubtnut.com/l/_vptmitDfKdyZ
https://dl.doubtnut.com/l/_BhyLrvSwHGSG

B.10m//s"2

C.5m//s"2

D. 2.5m//s"2

o Watch Video Solution

85. If the radius of the earth were to shrink by 1% its mass

remaining the same, the acceleration due to gravity on the

earth's surface would

A.increases by 1%

B. decreases by 1%

C.increases by 2%

D. decreases by 2%


https://dl.doubtnut.com/l/_BhyLrvSwHGSG
https://dl.doubtnut.com/l/_RC1hXFOjyx7u

o Watch Video Solution

86. At what height h above the earth's surface, the value of g

becomes g/2 (where R is the radius of the earth)

A.3R

B.v2R

o Watch Video Solution



https://dl.doubtnut.com/l/_RC1hXFOjyx7u
https://dl.doubtnut.com/l/_pjf72dWlf3sV

87. A man standing on an international space station, which is
orbiting earth at an altitude 520km with a constant speed
7.6km / s. If the man's weight is 50kg, there acceleration due
to gravity is (radius of earth is 6400km and value of g on
earth is 9.8m /s%).

A.7.6km / s*

B.7.6km /s”

C.8.4m /s’

D. 10m / s*

° Watch Video Solution



https://dl.doubtnut.com/l/_fF35Drl6b5H6

88. 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 10V, the pull on the satellite will be
A. 880N
B. 889N

C. 885N

D.892 N

o Watch Video Solution

89. If g denotes the value of acceleration due to gravity at a

point distance r from the centre of earth of radius R. If


https://dl.doubtnut.com/l/_1XNDOxiKZJH5
https://dl.doubtnut.com/l/_yZ0y8C4jNVhp

r < R,then

1
A.gprop—
r

; 1
.g X —
g

C.gpropr

D. g prop 7"2

o Watch Video Solution

90. Find ratio of acceleration due to gravity g at depth d and

at height h where d = 2h


https://dl.doubtnut.com/l/_yZ0y8C4jNVhp
https://dl.doubtnut.com/l/_XBhm4aAsurya

N

O
N L

o Watch Video Solution

91. Assuming earth to be a sphere of a uniform density, what
is the value of gravitational acceleration in mine 100km below
the earth's surface (Given R = 6400km)

A.9.66ms >

B.5.06ms

C.7.64ms 2

D. 3.10ms 2



https://dl.doubtnut.com/l/_XBhm4aAsurya
https://dl.doubtnut.com/l/_ydgaCMZZt25v

‘ o Watch Video Solution

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

weight

A. increases

B. decreases

C.remain the same

D. increases at south pole and decreases at north pole

° Watch Video Solution

93. Acceleration due to gravity


https://dl.doubtnut.com/l/_ydgaCMZZt25v
https://dl.doubtnut.com/l/_X7i2VfabwsHE
https://dl.doubtnut.com/l/_S3YsDNbH4Om4

A. decreases from equator to poles

B. decreases from poles to equator

C.is maximum at the centre of the earth

D. is maximum at the equator

o Watch Video Solution

94. If the earth stops rotating, the value of ‘ g’ at the equator

will

A. increases

B. decreases

C. no effect

D. none of the above


https://dl.doubtnut.com/l/_S3YsDNbH4Om4
https://dl.doubtnut.com/l/_TDMq4Uw5He7s

o Watch Video Solution

95. 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

o Watch Video Solution



https://dl.doubtnut.com/l/_TDMq4Uw5He7s
https://dl.doubtnut.com/l/_gm6nuTtT4zUb
https://dl.doubtnut.com/l/_L00BMe5hMGjV

96. At what distance (in metre) from the centre of the
Moon,the intensity of gravitational field will be zero? (Take,
mass of Earth and Moon as 5.98 x 10%* kg and 7.35 x 10% kg
respectively and the distance between Moon and Earth is

3.85 x 108m)
A. zero
B.3.85 x 10'm

C.8 x 108m

D.3.46 x 108m

o Watch Video Solution

97. 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/_L00BMe5hMGjV
https://dl.doubtnut.com/l/_9bB9viQxHaXN

A. 2V

B.3V

)
<

<

O
w|rn | w

o Watch Video Solution

98. If g is the acceleration due to gravity on the earth’s
surface, the gain in the potential energy of an object of mass
m raised from surface of the earth to a height equal to radius

R of the earth is - [M = mass of earth]

1
A Eng

B.2mgr


https://dl.doubtnut.com/l/_9bB9viQxHaXN
https://dl.doubtnut.com/l/_qjN8tSwgGydU

C. mgR

D. —mgR

o Watch Video Solution

99. A particle falls towards the earth from inifinity. The velocity
with which it reaches the earth is surface is

A. infinity

B.v/2gR

C.2,/gR

D. Zero

o Watch Video Solution



https://dl.doubtnut.com/l/_qjN8tSwgGydU
https://dl.doubtnut.com/l/_HLt1JVOAXt8T

100. A thin rod of mass m and length [ is hinged at the lower
end to a level floor and stands vertically. Then its upper end

will strike the floor with a velocity given by:

A /2gl
B. v/bgl
C. /3¢l

D. /mgl

o Watch Video Solution

101. The velocity with which a projectile must be fired so that

it escape earth's gravitational does not depend on


https://dl.doubtnut.com/l/_HLt1JVOAXt8T
https://dl.doubtnut.com/l/_PNZGK0yrAPf0
https://dl.doubtnut.com/l/_fMXWm90BIK2r

A. mass of the earth

B. mass of the projectile

C. radius of orbit

D. universal gravitational constant G

o Watch Video Solution

102. The escape velocity of a projectile from the earth is
approximately

A. Tkm /sec

B.11.2km /sec

C. 112km /sec

D. 1.2km /sec


https://dl.doubtnut.com/l/_fMXWm90BIK2r
https://dl.doubtnut.com/l/_ml0RxMm4pKxV

o Watch Video Solution

103. The escape velocity for a body projected vertically
upwards from the surface of earth is 11km/s. If the body is
projected at an angle of 45° with the vertical, the escape

velocity will be
A 22km "
B.11kms !
C. 11sqrt2kms”-1
11 1

D. —kms~
V2

o Watch Video Solution



https://dl.doubtnut.com/l/_ml0RxMm4pKxV
https://dl.doubtnut.com/l/_G1bc3B4NiQNP

104. The escape velocity of 10g body from the earth is 11.2
kms 1. 1gnoring air resistance, the escape velocity of 10 kg of
the iron ball from the earth will be

A.0.0112kms !

B.0.112kms !

C.11.2kms !

D. 0.56kms 1

o Watch Video Solution

105. Escape velocity from a planet is underset (e)(v). If its mass
is increased to 8 times and its radius is increased to 2 times ,

then the new escape velocity would be


https://dl.doubtnut.com/l/_tX3qyosNm18X
https://dl.doubtnut.com/l/_dRSxpO0R0NcV

B. \/ive

C. 2v,

D.2,/3,

o Watch Video Solution

m
106. The escape velocity from the earth is 11.2k—. another
s
planet is having mass 1000times and radius 10 times that of
earth, then escape velocity at that planet will be
A.11.2km /s

B.112km /s

C.1.12km /s


https://dl.doubtnut.com/l/_dRSxpO0R0NcV
https://dl.doubtnut.com/l/_0zEc8hJtu09D

D. 1120km / s

o Watch Video Solution

107. Mass of moon is 1 /81time that of earth and its radius is
1/4 the earth's radius. If escape velocity at surface of earth is

m ) .
11.2k—, then its value at surface of moon is
s

A.0.14km /s
B.2.5km /s
C.0.5km /s

D.5km /s

o Watch Video Solution



https://dl.doubtnut.com/l/_0zEc8hJtu09D
https://dl.doubtnut.com/l/_lqaawaCh5nRT

108. the escape velocity on a planet is v. if the radius of the
1 :
planet contracts to 1 of the present value without any
change in its mass, the escape velocity will be
A. halved
B. doubled

C. quadrupled

D. one-fourth

o Watch Video Solution

109. The escape velocity from earth is v,,. A body is projected

with velocity 2v.; with what constant velocity will it move in


https://dl.doubtnut.com/l/_lqaawaCh5nRT
https://dl.doubtnut.com/l/_uwQhI9CyCpfW
https://dl.doubtnut.com/l/_Mj2vrv448v6M

the inter planetary space

A v.s
B. 3v.s
C. /30,8

D. /50,8

o Watch Video Solution

110. To required kinetic energy of an object of mass m, so that

it may escape, will be

1

B L R


https://dl.doubtnut.com/l/_Mj2vrv448v6M
https://dl.doubtnut.com/l/_clmSKJVhrjK4

C. mgR

D.2mgR

° Watch Video Solution

111. A satellite revolves very near to the earth surface. Its
speed should be around

A.5km /s

B.8km /s

C.2km /s

D.11km /s

o Watch Video Solution



https://dl.doubtnut.com/l/_clmSKJVhrjK4
https://dl.doubtnut.com/l/_L7oFyF8iw1O5

112. The value of escape velocity on a certain planet is 2 km/s.
Then the value of orbital speed for a satellite orbiting close to
its surface is

A.12km /s

B.1km /s

C.v2km /s

D.2v/2km /s

o Watch Video Solution

113. A ball is dropped from a spacecraft revolving around the

earth at a height of 1200km. What will happen to the ball 7.


https://dl.doubtnut.com/l/_L7oFyF8iw1O5
https://dl.doubtnut.com/l/_B1VO8hgid6KZ
https://dl.doubtnut.com/l/_c9FimO9QPdRT

A. it will go very far in the space

B.it will move with the same speed tangentially to the

spacecraft

C. it will fall down to the earth gradually

D. it will continue to move with the same speed along the

original orbit of spacecraft

o Watch Video Solution

114. Two satellites P and Q are in the same circular orbit round

the earth. The mass of Pis greater than that Q. It follows that

A. the speed of P is equal to that of Q

B. the speed of P is greater than that of Q


https://dl.doubtnut.com/l/_c9FimO9QPdRT
https://dl.doubtnut.com/l/_GHZWlBhwXdhs

C.the speed of P is less than that of Q

D. the kinetic energy of P is equal to that of Q

o Watch Video Solution

115. Two satellites of masses m; and my(m; > msy) are
revolving around earth in circular orbits of radii r; and
ro(r1 > 79) respectively. Which of the following statements is
true regarding their velocities V; and V5

A vj > vy

B.’U1 < Vg

C.v, = vy

D. vilr; > wvglrsg


https://dl.doubtnut.com/l/_GHZWlBhwXdhs
https://dl.doubtnut.com/l/_DfSjOeUzqTS5

o Watch Video Solution

116. 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 of earth

o Watch Video Solution



https://dl.doubtnut.com/l/_DfSjOeUzqTS5
https://dl.doubtnut.com/l/_aGZO7usDm7RT

117. The time period of a satellite is related to the density of

earth (p) as

o Watch Video Solution

118. A satellite is in a circular orbit round the earth at an
altitude R above the earth's surface, where R is the radius of
the earth. If g is the acceleration due to gravity on the surface

of the earth, the speed of the satellite is


https://dl.doubtnut.com/l/_1f30hEX2SVSZ
https://dl.doubtnut.com/l/_9iSboIcaGi1N

A.\/2Rg

B./Rg

C.4/Rg/2
D.,/Rg/4

o Watch Video Solution

119. A satellite of mass m is placed at a distance r from the

centre of earth (mass M ). The mechanical energy of the

satellite is

GMm
A —
r
GMm
B.
r
GMm
C.
2r



https://dl.doubtnut.com/l/_9iSboIcaGi1N
https://dl.doubtnut.com/l/_yGwYktF1Pxxn

Gmm
2r

° Watch Video Solution

120. The total energy of a satellite is E. What is its P.E. ?

A. 2E

B. —2F

C.E

o Watch Video Solution



https://dl.doubtnut.com/l/_yGwYktF1Pxxn
https://dl.doubtnut.com/l/_epOm2X0ftyFu

121. Two satellite A and B, ratio of masses 3:1 are in circular
orbits of radii r and 4 r . Then ratio of total mechanical energy
of AtoBis

Al:3

B.3:1

C.3:4

D.12:1

° Watch Video Solution

122. Potential energy of a satellite having mass m and

rotating at a height of 6.4 x 10°m from the earth surface is


https://dl.doubtnut.com/l/_lbH6KIgu6Pqe
https://dl.doubtnut.com/l/_QW6DtkPC5rb0

A.—mgR,

B. —0.5mgR,
C.—0.6"mgR,
D. —0.33mgR,

o Watch Video Solution

123. The minimum energy required to launch a m kg satellite
from earth's surface in a circular orbit at an altitude of 5R, R is
the radius of earth, will be
A 3mgR
B. Eng
6

C.2mgR


https://dl.doubtnut.com/l/_QW6DtkPC5rb0
https://dl.doubtnut.com/l/_YjWRM0Ap80wN

5

° Watch Video Solution

124. Kepler discovered

A. laws of motion

B. laws of rotational motion

C. laws of planetary motion

D. laws of curvilinear motion

o Watch Video Solution



https://dl.doubtnut.com/l/_YjWRM0Ap80wN
https://dl.doubtnut.com/l/_DmI90EseXxH7

125. According to Kepler's laws, which of the following is
correct ?
3
AT x R>
B.T x R’
2
C.T x R3

D.T x R?

° Watch Video Solution

126. Which of the following quantities does not depend upon

the orbital radius of the satellite

T
A —
R


https://dl.doubtnut.com/l/_CdJ4SkIml5hh
https://dl.doubtnut.com/l/_QmqksOugGrqA

o Watch Video Solution

127. A satellite is orbiting around the earth with orbital radius

R and time period T. The quantity which remains constant is

AT/R
B.T?/R
C.T?/R?

D.T?/R?


https://dl.doubtnut.com/l/_QmqksOugGrqA
https://dl.doubtnut.com/l/_VgvXTfFsbLfC

o Watch Video Solution

128. What is not conserved in the case of celestial bodies

revolving around sun?

A. kinetic energy

B. mass

C. angular momentum

D. linear momentum

° Watch Video Solution

129. If Gravitational constant is decreasing in time, what will

remain unchanged in case of a satellite orbiting around earth


https://dl.doubtnut.com/l/_VgvXTfFsbLfC
https://dl.doubtnut.com/l/_sM39HbjXJxT4
https://dl.doubtnut.com/l/_L53E1xwRUaoB

A. time period

B. orbiting radius

C. areal velocity

D. angular velocity

o Watch Video Solution

130. A satellite is moving on a circular path of radius r around
earth has a time period T. if its radius slightly increases by Ar,

determine the change in its time period.

3(T
A. 5 <7)A’l"


https://dl.doubtnut.com/l/_L53E1xwRUaoB
https://dl.doubtnut.com/l/_hyykPKDl9rHq

D. none of these

° Watch Video Solution

131. If the radius of earth's orbit is made 1/4, the duration of

an year will become

A. 8 times

B1
.= X
4

C. 4 times

o Watch Video Solution



https://dl.doubtnut.com/l/_hyykPKDl9rHq
https://dl.doubtnut.com/l/_ogzKFOks5N2Q
https://dl.doubtnut.com/l/_n4Yz2FJXaDyz

132. Satellite is revolving around earth. If its height is

increased to four times the height of geostationary satellite,

what will become its time period ?

A. 8 days

B. 4 days

C. 2 days

D. 16 days

o Watch Video Solution

133. A body 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


https://dl.doubtnut.com/l/_n4Yz2FJXaDyz
https://dl.doubtnut.com/l/_Ju5zRcrpCS5S

A. 4 days
B. 24/2days
C. 16 days

D. 64 days

o Watch Video Solution

134. A staellite in a circular orbit of raidus R has a period of 4h
another satellite with orbital radius 3R around the same
planet will have a period (in h)

A. 16

B.4

C.4./27


https://dl.doubtnut.com/l/_Ju5zRcrpCS5S
https://dl.doubtnut.com/l/_I6z84aWiR9ZJ

D. 4sqrt8

° Watch Video Solution

135. If a new planet is discovered rotating around Sun with

the orbital radius double that of earth, then what will be its

time period (in earth's days)

A. 1032

B. 1023

C. 1024

D. 1043

o Watch Video Solution



https://dl.doubtnut.com/l/_I6z84aWiR9ZJ
https://dl.doubtnut.com/l/_cS8I4VmpvPwy

136. The period of a planet around Sun is 27 times that of

Earth. The ratio of radius if planet's orbit to the radius of

Earth's orbit is:

A 4

B.9

C. 64

D. 27

o Watch Video Solution

137. A planet moves around the Sun. It is closest to Sun at a

distant d; and has velocity v; and farthest with distance ds,


https://dl.doubtnut.com/l/_cS8I4VmpvPwy
https://dl.doubtnut.com/l/_p2IjIVSeqHAY
https://dl.doubtnut.com/l/_GD8leFqAeYpr

its speed at this point will be:

v1
A d?—
di 5

2

° Watch Video Solution

138. A satellite moves in elliptical orbit about a planet. The

m
0*—
S

maximum and minimum velocities of satellites are3 x 1
3 m . . .. .
and 1 x 10°— respectively What is the minimum distance of
s

satellite from planet if maximum distance is 4 x 10*km ?

A 4 x 10%km


https://dl.doubtnut.com/l/_GD8leFqAeYpr
https://dl.doubtnut.com/l/_VOlw2midb8cn

B.3 x 10%km
c.é% x 10°km

D.1 x 10%km

o Watch Video Solution

139. The maximum and minimum distance of a comet form the
sun are 8 x 10'2m and 1.6 x 10%m. If its velocity when
nearest to the sun is 60m /s, what will be its velocity in m/s
when it is farthest

A. 12

B.6

C. 12


https://dl.doubtnut.com/l/_VOlw2midb8cn
https://dl.doubtnut.com/l/_VOFt5ewE8bO4

D. 60

o Watch Video Solution

140. Figure shows the velocity of a planet revolving around
the sun at three times of a year. Let v be the speed of the
planet when its velocity is v Which of the following

alternatives is correct?

A. vy = 2vu; and vz = 3u;

B.vs > vy > v


https://dl.doubtnut.com/l/_VOFt5ewE8bO4
https://dl.doubtnut.com/l/_9TUBbBdmlWGw

C.’U2=’U1 —|-’U3/2

D.v; > vy > U3

° Watch Video Solution

141. The maximum rotational kinetic energy of a planet

moving around the sun is at position
- e,

e il

i

A A

B.B


https://dl.doubtnut.com/l/_9TUBbBdmlWGw
https://dl.doubtnut.com/l/_RFoUyK5nnuVs

C.D

D.C

° Watch Video Solution

142. If radius of the earth is reduced, then

A. time duration is reduced

B. earth rotates slower

C. time period of earth decreases

D. duration of day increases

° Watch Video Solution



https://dl.doubtnut.com/l/_RFoUyK5nnuVs
https://dl.doubtnut.com/l/_RuJ5QnjEhPah

143. A synchronous satellite goes around the earth one in
every 24 h. What is the radius of orbit of the synchronous
satellite in terms of the earth's radius ? (Given: Mass of the
earth , Mg = 5.98 x 1024kg, radius of the earth,
Rp = 6.37 x 10%n, universal constant of gravitational ,

G = 6.67 x 10" Y Nm?kg ?)
A2-A4r,
B.3 - 6r,

C.4- 8r,

D.6 - 67,

o Watch Video Solution



https://dl.doubtnut.com/l/_3whULnpU9Jr5

144. Choose the correct statement from the following :

Weightlessness of an astronaut moving in a satellite is a

situation of

A. zero

B. no gravity

C.zero mass

D. free fall

o Watch Video Solution

145. Geostationary satellite :-

A. falls with g towards the earth


https://dl.doubtnut.com/l/_ZXOgvQSNQezV
https://dl.doubtnut.com/l/_zgocnjApZfX4

B. has period of 24h

C. has equatorial orbit

D. all the above

o Watch Video Solution

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

3v, then the speed of satellite B will be

NG ]

B. 6v

C.12v

D.3


https://dl.doubtnut.com/l/_zgocnjApZfX4
https://dl.doubtnut.com/l/_pynN1kLkaV9W

o Watch Video Solution

147.If the Earth losses its gravity, then for a body

A. weight becomes zero, but not the mass

B. mass becomes zero but not weight

C. neither mass nor weight is zero

D. both mass and weight are zero

° Watch Video Solution



https://dl.doubtnut.com/l/_pynN1kLkaV9W
https://dl.doubtnut.com/l/_AHMYXSQpvIL5

148. Statement-1: A black hole is an example of a perfectly
black body.
Statement-2: A perfectly black body absorbs every kind of
radiation incident on it.

A. super surface of atmosphere

B. ozone layer

C. super dense planetary material

D. none of the above

o Watch Video Solution

149. The law of gravitation is strictly true for....

| o Wiak~h \iAdaA CAliidkian



https://dl.doubtnut.com/l/_vXtTXmV2PkiD
https://dl.doubtnut.com/l/_zas2eV812j33

¢ AAL-LAMIEER AL AV Ar® iYL AL920 ] J

150. The gravitational force between two bodies is ... the

presence of other bodies.

o Watch Video Solution

151. A : The gravitational force does not depend on the
intervening medium .

R : The value of G has same value anywhere in the space

o Watch Video Solution

152. The gravitational force is a force and has ... symmetry.

o Watch Video Solution



https://dl.doubtnut.com/l/_zas2eV812j33
https://dl.doubtnut.com/l/_y3Pq2Dz0B7XJ
https://dl.doubtnut.com/l/_5oxHuJo0Inj8
https://dl.doubtnut.com/l/_U48F6kbHiIcm

153. Does Coulomb's law of electric force obey Newton's third

law of motion ?

o Watch Video Solution

154. The value of G does not depend on the and of

the masses.

o Watch Video Solution

155. The force of attraction between two balls each of mass 1

kg when their centres are 10 cm apart is ........

o Watch Video Solution



https://dl.doubtnut.com/l/_U48F6kbHiIcm
https://dl.doubtnut.com/l/_UDxDo6fgTyrV
https://dl.doubtnut.com/l/_WUNlVbuxPzmB
https://dl.doubtnut.com/l/_dW8jymPNH1y7
https://dl.doubtnut.com/l/_G6i2l9DS3Ch2

156. The value of G was first determined experimentally by

English scientist ...

o Watch Video Solution

157. The acceleration due to gravity with an increases in

height and depth.

o Watch Video Solution

158. The acceleration due to gravity is at the surface of

the earth and ____ at the centre of the earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_G6i2l9DS3Ch2
https://dl.doubtnut.com/l/_e9SvPMymmhFQ
https://dl.doubtnut.com/l/_hWRylzOg2UtR
https://dl.doubtnut.com/l/_eYaPYTXsG1Nu

159. The acceleration due to gravity at a height h above the
surface of the earth has the same value as that at depth d=

___below the earth surface.

o Watch Video Solution

160. At what height above the earth's surface, the value of g is

same as in mine 80 km deep?

o Watch Video Solution

161. Acceleration due to gravity at the centre of the earth is :-

o Watch Video Solution



https://dl.doubtnut.com/l/_eYaPYTXsG1Nu
https://dl.doubtnut.com/l/_77DLnuBZlETk
https://dl.doubtnut.com/l/_xr3oI8XE5Crj

162. The acceleration due to gravity  with an increases in

height and depth.

o Watch Video Solution

163. The effect of rotation of the earth on the valueof gis

at the equatorand __ at the poles.

o Watch Video Solution

164. If the mass of the earth remains constant but the
diameter of the earth becomes two times its present value,

then the weight of a person weighing 80 kg - wt, would be

o Watch Video Solution



https://dl.doubtnut.com/l/_qL1guPti8i6w
https://dl.doubtnut.com/l/_UVijw752Px3e
https://dl.doubtnut.com/l/_Cn1WW8nYgo0k

165. If the diameter of the earth becomes half its present
value but its average density remains unchanged, then the

weight of the object on the surface of the earth will be

o Watch Video Solution

166. 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 at their surface is

o Watch Video Solution

167. The acceleration due to gravity at a height (1/20)" the

radius of the earth above earth s surface is 9m /s* Find out


https://dl.doubtnut.com/l/_py1X9s3kUPxs
https://dl.doubtnut.com/l/_gC0g8mdV0K6v
https://dl.doubtnut.com/l/_j0MsKoWVoslb

its approximate value at a point at an equal distance below

the surface of the earth .

o Watch Video Solution

168. The gravitational potential energy of mass m at a

distance r in the gravitational field of mass M is

° Watch Video Solution

169. The intensity of gravitational field is___quantity and its SI

unit is.

o Watch Video Solution



https://dl.doubtnut.com/l/_j0MsKoWVoslb
https://dl.doubtnut.com/l/_yZYnOUxjbYrw
https://dl.doubtnut.com/l/_EiOwduVyqNJ4

170. The time period of a simple pendulum at the centre of

the earth is

o Watch Video Solution

171. Gravitational intensity at a point is equal to the negative

of  atthat point.

o Watch Video Solution

172. When a body is brought closer to the earth, its

o Watch Video Solution



https://dl.doubtnut.com/l/_k44YjJGVb6aA
https://dl.doubtnut.com/l/_pQGIiUQnVcbo
https://dl.doubtnut.com/l/_w5BGrR8xzfvQ
https://dl.doubtnut.com/l/_r1h8QbsW1RKY

173. at a point is the amount of work done in bringing a

body of unit mass from infinity to that point.

o Watch Video Solution

174. Gravitational potential is a_ quantity and its SI unit

is

o Watch Video Solution

175. Gravitational P.E. = X mass.

o Watch Video Solution



https://dl.doubtnut.com/l/_r1h8QbsW1RKY
https://dl.doubtnut.com/l/_T22NqIvCkGLs
https://dl.doubtnut.com/l/_qAewbJX0aprU

176. Compare the minimum velocity with which a particle must
be projected vertically upwards from the surfaces of the earth
in order that it may never return to the earth with that which

is needed to make it escape from the earth ' s gravitational

field .

o Watch Video Solution

177. The escape velocity of an object projected from the

surface of a given planet is independent of

o Watch Video Solution

178. The escape velocity of a body does not depend on the

mass of the body.


https://dl.doubtnut.com/l/_K9knmHYWyQ7S
https://dl.doubtnut.com/l/_Fjie9ukiQgMx
https://dl.doubtnut.com/l/_llmiCYxMPA19

o Watch Video Solution

1, its

179. If the escape velocity on the earth is 11.2km — s~
value for a planet having double the radius and 8 times the

mass of earth is

o Watch Video Solution

180. Orbital velocity of a satellite around a planet is
independent of the mass of the  but depends on the mass

of the.

o Watch Video Solution



https://dl.doubtnut.com/l/_llmiCYxMPA19
https://dl.doubtnut.com/l/_W8lxvLKQCmJG
https://dl.doubtnut.com/l/_pBz0MS2kBL4D

181. Orbital velocity of an artificial satellite does not depend

upon

o Watch Video Solution

182. If vy be the orbital velocity of a satellite in a circular orbit
close to the earth's surface and v, is the escape velocity from

the earth , then relation between the two is

° Watch Video Solution

183. The orbital period of revolution of an artificial satellite

revolving in a geostationary orbitis

o Watch Video Solution



https://dl.doubtnut.com/l/_ToPDLINPCQkl
https://dl.doubtnut.com/l/_IhUxDOSEkSDe
https://dl.doubtnut.com/l/_OBd0PVbnpS1T

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

2.5 R from the surface of the earth is ...... hours.

o Watch Video Solution

185. The height of a geo-stationary satellite above the centre

of the earth is (in K M)

o Watch Video Solution

186. The distance of two planets from the sun are
10?m and 10'%m respectively. Then the ratio of their time

periods is


https://dl.doubtnut.com/l/_TNzNa1xxUmGW
https://dl.doubtnut.com/l/_A7WGpvHYscOd
https://dl.doubtnut.com/l/_zl5Wgz9bJvdA

° Watch Video Solution

187. If the radius of the earth were to shrink by 1% its mass
remaining the same, the acceleration due to gravity on the

earth's surface would

o Watch Video Solution

188. According to Kepler's second law, the radius vector to a
planet from the Sun sweeps out equal areas in equal intervals

of time. This law is a consequence of the conservation of

o Watch Video Solution



https://dl.doubtnut.com/l/_zl5Wgz9bJvdA
https://dl.doubtnut.com/l/_EllkbMw4lgnX
https://dl.doubtnut.com/l/_TX6yNrgVY6rG

189. Gravitational force between two bodies exist

° Watch Video Solution

190. Spheres of the same material and same radius r are
touching each other. Show that gravitational force between

them is directly proportional to r*.

o Watch Video Solution

191.Is it possible to shield a body from gravitational effects?

o Watch Video Solution



https://dl.doubtnut.com/l/_Xmpm1WbnFHnL
https://dl.doubtnut.com/l/_aMsXEtZaikrd
https://dl.doubtnut.com/l/_WKjyGxe6u0D3

192. Assertion : We can not move even a finger without
disturbing all the stars.

Reason : Every body in this universe attracts every other body
with a force which is unversely proportional to the square of

distance between them.

o Watch Video Solution

193. Escape velocity from the moon surface is less than that

on the earth surface, because

o Watch Video Solution

194. A satellite S is moving in an elliptical orbit around the

earth. The mass of the satellite is very small compared to the


https://dl.doubtnut.com/l/_4mGY6U8jx4Kt
https://dl.doubtnut.com/l/_Uz4FrFemTfyh
https://dl.doubtnut.com/l/_01vKstO7RDqh

mass of the earth.

o Watch Video Solution

195. Why do different planets have different escape speeds?

o Watch Video Solution

196. Does a rocket really need the escape speed of 11.2km /s

initially to escape from the Earth?

o Watch Video Solution

197. Lighter gases H,, He, etc., are rare in the atmosphere of

the earth.



https://dl.doubtnut.com/l/_01vKstO7RDqh
https://dl.doubtnut.com/l/_13SGveEYUiTh
https://dl.doubtnut.com/l/_DhjCVU6iEikW
https://dl.doubtnut.com/l/_YSMMlmsSN9Yb

| € Watch Video Solution

198. The linear speed of a planet around the sun is not

constant in its orbit. Comment.

o Watch Video Solution

199. If r is the distance between the Earth and the Sun. Then,
angular momentum of the Earth around the sun is

proportional to

° Watch Video Solution

200. Two satellites of masses 3 m and m orbit the earth in

circular orbits of radii r and 3 r respectively. The ratio of the


https://dl.doubtnut.com/l/_YSMMlmsSN9Yb
https://dl.doubtnut.com/l/_NhRVURWtiL6O
https://dl.doubtnut.com/l/_DBKgwDloHKeU
https://dl.doubtnut.com/l/_67c4kO8iJq6a

their speeds is

o Watch Video Solution

201. Assertion: A person sitting in an artificial satellite
revolving around the earth feels weightless.

Reason: There is no gravitational force on the satellite.

o Watch Video Solution

202. A person in an artificial satellite of Earth feels
weightlessness. But a person on the Moon has weight though

the Moon is also a satellite of the Earth. Why?

° Watch Video Solution



https://dl.doubtnut.com/l/_67c4kO8iJq6a
https://dl.doubtnut.com/l/_w4j1699bJTBx
https://dl.doubtnut.com/l/_e4madh6ndLpa
https://dl.doubtnut.com/l/_T8fG4lwA6qaQ

203. Let g be the acceleration due to gravity on the earth's

surface.

(@) At the centre of the earth | () 4g

(B} At a height R above the [} 0
ecarth’'s surface

A 2/4 el
o Watch Video Solution
204.
0} Gravitational field intensity i _ Cvim
r
(B} Cravitational potential energy | () GM
r
(€} Gravitational potental (r) [’.";"I |
v

o Watch Video Solution



https://dl.doubtnut.com/l/_T8fG4lwA6qaQ
https://dl.doubtnut.com/l/_hZRX4IDxnviI

205. For a satellite of mass m revolving around the earth of

mass M in an orbit of radius r.

i () Potential energy By _GMm
| Zr
(i) Kinetic energy () _ Givim
r
(€] Total encrey (r) 1 GMm
2 T
o Watch Video Solution
206. MATCH THE QUESTIONS:
i) Geocenlric model of {F] Copernicus
planetary motion
(i)' Heliocentric model of (4] Keplar
planetary motion
[e) Laws of Pl“"'-"-iﬂr' mokion . ir]_ T’m]'-'ll'l_‘r'

o Watch Video Solution



https://dl.doubtnut.com/l/_kChulnKV7BNs
https://dl.doubtnut.com/l/_4N7nNuZ3ZcNh
https://dl.doubtnut.com/l/_c73IvRlz6wGh

207. Distinguish between gravitational and gravity.

o Watch Video Solution

208. What do you mean by free fall?

o Watch Video Solution

209. State and explain Newton's law of gravitation.

o Watch Video Solution

210. How does the force of attraction between the two bodies
depend upon their masses and distance between them ? A

student thought that two bricks tied together would fall


https://dl.doubtnut.com/l/_c73IvRlz6wGh
https://dl.doubtnut.com/l/_GSjDA9QxO40z
https://dl.doubtnut.com/l/_xibR3ag1lpMg
https://dl.doubtnut.com/l/_4qvtahKaFrJ0

faster than a single one under the action of gravity. Do you

agree with his hypothesis or not ? comment.

o Watch Video Solution

211. On Earth value of G = 6.67 x 10~ ' Nm?kg 2.
What is its value on Moon, where g is nearly one-sixth than

that of Earth?

o Watch Video Solution

212. What is the dimensional formula of gravitational

constant ?

o Watch Video Solution



https://dl.doubtnut.com/l/_4qvtahKaFrJ0
https://dl.doubtnut.com/l/_hG247Po4wvuE
https://dl.doubtnut.com/l/_9Zo16TnHQrDw
https://dl.doubtnut.com/l/_GROgENB23tQt

213. STATEMENT -1 : In absence of air friction, it is claimed
that all object fall with the same acceleration although, a
heavier object is pulled towards the earth with more force
than a lighter object.

because

STATEMENT-2 : Net external force is always equal to rate of

change of linear momentum.

o Watch Video Solution

214. What is the value of 'g' at the centre of Earth ?

o Watch Video Solution

215. Distinguish between g and G.

| o |


https://dl.doubtnut.com/l/_GROgENB23tQt
https://dl.doubtnut.com/l/_eoMgFEo2Kr7L
https://dl.doubtnut.com/l/_blIqc1gUHqcH

| & Watch Video Solution ]

216. Which is scalar and which is vector amongst g and G ?

o Watch Video Solution

217. Name the scientist who first determined the value of G

experimentally.

o Watch Video Solution

218. Name the apparatus used for the experimental

determination of G.

o Watch Video Solution



https://dl.doubtnut.com/l/_blIqc1gUHqcH
https://dl.doubtnut.com/l/_o5OnvORVQwoX
https://dl.doubtnut.com/l/_HkHojWyZveyS
https://dl.doubtnut.com/l/_qvurjPfylM0M

219. The action and reaction forces referred to Newton's third

law of motion

o Watch Video Solution

220. The gravitational force between two bodies is 1 N. If the

distance between them is doubled, what will be the force ?

o Watch Video Solution

221. Does the acceleration with which a body falls towards the

centre of the earth depend on mass of the body ?

o Watch Video Solution



https://dl.doubtnut.com/l/_sBeYnh8VsZy5
https://dl.doubtnut.com/l/_pau7RuKXPxJs
https://dl.doubtnut.com/l/_uhHwmuYGo9hf
https://dl.doubtnut.com/l/_zoKGcY3SIxMc

222. Calculate the force of attraction between two balls each
of mass 10kg when their centres are 10 cm apart. The value of

gravitational constant G = 6.67 x 10~ Nm?kg 2

o Watch Video Solution

223. The distance of Pluto from the sun is 40 times the
distance of earth. If the masses of earth and Pluto be equal,
what will be ratio of gravitational forces of sun on these

planets ?

o Watch Video Solution

224. Derive an expression for the acceleration due to gravity

at a depth d below the Earth's surface.

la


https://dl.doubtnut.com/l/_zoKGcY3SIxMc
https://dl.doubtnut.com/l/_IxBCiAOolbnQ
https://dl.doubtnut.com/l/_uK1QJcHQlDll

| ¥ vvatich video soilution ]

225. Write an equation for the mean density of the earth.

o Watch Video Solution

226. The gravitational force acting on a rocket at a height h
1

from the earth's surface is 3 rd of the force acting on a body

at sea level. What is relation between h and R, (radius of the

earth) ?

o Watch Video Solution

227. The mass and diameter of a planet have twice the value

of the corresponding parameters of earth. Acceleration due


https://dl.doubtnut.com/l/_uK1QJcHQlDll
https://dl.doubtnut.com/l/_yQCHsAFH1kLV
https://dl.doubtnut.com/l/_E4dK8iqUv1SO
https://dl.doubtnut.com/l/_jePqwd4wWS9Q

to gravity on the surface of the planet is

o Watch Video Solution

228. What is the mass of a body that weighs 1 N at a place

where g = 9.80ms 2 . what is its mass?

° Watch Video Solution

229. How much is the torque due to gravity on a body about

its centre of mass ?

o Watch Video Solution



https://dl.doubtnut.com/l/_jePqwd4wWS9Q
https://dl.doubtnut.com/l/_Ipl5SuixC8DW
https://dl.doubtnut.com/l/_TCIPGdAI4Hxq

230. Which is greater - the attraction of earth for 1 kg of iron

or attraction of 1kg of iron for the earth ? Give reason.

° Watch Video Solution

231. Why do different planets have different escape speeds?

o Watch Video Solution

232. (a) What are the Sl units of G? (b) on what factors does

the value of G depend ?

° Watch Video Solution



https://dl.doubtnut.com/l/_NYGo0btgxmhJ
https://dl.doubtnut.com/l/_Ti5QnzOon48E
https://dl.doubtnut.com/l/_UZCh6mCIMcrG

233. What is the effect of altitude on acceleration due to

gravity ?

° Watch Video Solution

234. There is no effect of rotational motion of earth on the

value of g at

o Watch Video Solution

235. If accelerations due to gravity at a height h and at a
depth d below the surface of the earth are equal, how are h

and d related ?

o Watch Video Solution



https://dl.doubtnut.com/l/_6zT8WPZqfx3P
https://dl.doubtnut.com/l/_8682Zudf6S9P
https://dl.doubtnut.com/l/_OGBpse7SidpP

236. The value of g on the Moon is 1 /6th of that of Earth. If a
body is taken from the Earth to the Moon, then what will be
the change in its (i) weight, (ii) intertial mass and (iii)

gravitational mass?

o Watch Video Solution

237. The time period of a simple pendulum at the centre of

the earth is

o Watch Video Solution

238. Why does a body lose weight at the centre of the earth?

o Watch Video Solution



https://dl.doubtnut.com/l/_7BuA8MkgexIB
https://dl.doubtnut.com/l/_Jby4b0giuYnG
https://dl.doubtnut.com/l/_a0yqAcgdC70j

239. A body of mass 5 kg is taken to the centre of the earth.

What will be its mass there ?

o Watch Video Solution

240. If a man goes from the surface of Earth to a height equal
to the radius of the Earth, then what will be his weight
relative to that on the Earth? What if he goes equally below

the surface of Earth?

o Watch Video Solution

241. The Earth is acted upon by the gravitational force of
attraction due to the sun. They why does the Earth not fall

towards sun?


https://dl.doubtnut.com/l/_spxvTGkOQHj6
https://dl.doubtnut.com/l/_UaMy0YSHKtgQ
https://dl.doubtnut.com/l/_yw2X62y2GOBc

° Watch Video Solution

242. If the Earth stops rotating about its polar axis, what will
be the effect on the value of acceleration due to gravity 'g' ?

Will this effect be same at all places?

° Watch Video Solution

243. If the earth were to spin faster, acceleration due to

gravity at the poles :

o Watch Video Solution

244.What is the moment of the gravitational force of the sun

on earth about the axis of its rotation about the sun ?


https://dl.doubtnut.com/l/_yw2X62y2GOBc
https://dl.doubtnut.com/l/_q4zdPLZkeO0H
https://dl.doubtnut.com/l/_0IEFhwmEkT6V
https://dl.doubtnut.com/l/_Zaii27ewrXEd

° Watch Video Solution

245. What is the gravitational potential energy of a body of

mass m at a height h ?

o Watch Video Solution

246. What is the work done in bringing a body of mass m

from infinity to the surface of Earth of radius R and mass m?

o Watch Video Solution

247. What is the unit of intensity of the gravitational field ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Zaii27ewrXEd
https://dl.doubtnut.com/l/_EGs3Q7NQymbo
https://dl.doubtnut.com/l/_6CtXuVRh1gX3
https://dl.doubtnut.com/l/_bN49v2RXDOR6

248. What is the value of gravitational potential energy at

infinity ?

o Watch Video Solution

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

of Earth and at the Earth's centre?

o Watch Video Solution

250. What is the relation between gravitational intensity and

gravitational potential at a point?

o Watch Video Solution



https://dl.doubtnut.com/l/_RLp01qGj1STm
https://dl.doubtnut.com/l/_ElOEhufNGKRe
https://dl.doubtnut.com/l/_mhrFREbrPcyC
https://dl.doubtnut.com/l/_3c2FGdvSV3cC

251. Why is gravitational potential energy negative?

° Watch Video Solution

252. 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 ?

o Watch Video Solution

253. From where does a satellite revolving around a planet

get the required centripetal force?

o Watch Video Solution



https://dl.doubtnut.com/l/_3c2FGdvSV3cC
https://dl.doubtnut.com/l/_ynU8TDyKFNkw
https://dl.doubtnut.com/l/_gXJvTbqcVZ6f

254. The escape velocity of a rocket launched from the surface

of the earth

o Watch Video Solution

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

expression for the orbital velocity of a satellite.

o Watch Video Solution

256. How does the orbital velocity of a satellite depend on the

mass of the satellite ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Q265Wu97Mmql
https://dl.doubtnut.com/l/_K754yv5EylyD
https://dl.doubtnut.com/l/_DGDwva7hbhTP
https://dl.doubtnut.com/l/_rkIriq6cU2dN

257. A small satellite is revolving near earth's surface. Its

orbital velocity will be nearly

o Watch Video Solution

258. What are the values of the escape velocities for the moon

and the sun respectively ?

o Watch Video Solution

259. Which has greater value of escape velocity-Mercury or

Jupiter ?

o Watch Video Solution



https://dl.doubtnut.com/l/_rkIriq6cU2dN
https://dl.doubtnut.com/l/_26FTMaPj5FQ4
https://dl.doubtnut.com/l/_hMR3BxCdObBK

260. The escape velocity of a body depeds upon mass as

° Watch Video Solution

261. Why does hydrogen escape from the earth's atmosphere

more readily than oxygen ?

° Watch Video Solution

262. does speed of satellite remain constant in an orbit ?

Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ls3xupYgatf3
https://dl.doubtnut.com/l/_4iEpZFETc8Lu
https://dl.doubtnut.com/l/_H8XAJyK2E2pf

263. A satellite revolving around the earth loses height. What

happens to its time period?

o Watch Video Solution

264. If the kinetic energy of a satellite orbiting around the

earth is doubled then

o Watch Video Solution

265. If the escape velocity on the earth is 11.2km / s, its value
for a planet having double the radius and 8 times the mass of

the earth is ..... (in Km / s)

o Watch Video Solution



https://dl.doubtnut.com/l/_FvOHUnsPtok0
https://dl.doubtnut.com/l/_oCPYtzgM7nSq
https://dl.doubtnut.com/l/_YWzbQm5eZcRu

266. A geosynchronous satellite is

° Watch Video Solution

267. What is a parking orbit ?

o Watch Video Solution

268. What is period of revolution ?

o Watch Video Solution

269. A geostationary satellite

° Watch Video Solution



https://dl.doubtnut.com/l/_hxESLNULXE35
https://dl.doubtnut.com/l/_enCfSUfmstjM
https://dl.doubtnut.com/l/_QxgoY7KedBzY
https://dl.doubtnut.com/l/_mSEmyomjVmUn

270. The centripetal force on a satellite revolving around the
Earth is F'. What is the gravitational force due to Earth on it ?

Net force?

o Watch Video Solution

271. What do you observe on seeing the slides showing
reproduction in amoeba? What is the name given to this

method of reproduction in Amoeba?

° Watch Video Solution

272. What is the angular velocity of a geostationary satellite

in radian per hour ?



https://dl.doubtnut.com/l/_mSEmyomjVmUn
https://dl.doubtnut.com/l/_SrvpTfaavKwL
https://dl.doubtnut.com/l/_FFiJiM6nQsTs
https://dl.doubtnut.com/l/_ppVoWKZjVoeI

| o Watch Video Solution

273. The escape speed of a body from the earth depends

upon

o Watch Video Solution

274. The escape speed of a body from the earth depends

upon

° Watch Video Solution

275. A body lying on the surface of planet Venus has

gravitational potential energy equal to —7.5 x 10°J. How


https://dl.doubtnut.com/l/_ppVoWKZjVoeI
https://dl.doubtnut.com/l/_f7syujhvu9Nl
https://dl.doubtnut.com/l/_vDZpddUeIqJz
https://dl.doubtnut.com/l/_66T4cQ0aP430

much energy will be required for the body to escape from the

planet ?

o Watch Video Solution

276. Two artificial satellites one close to the surface and the
other away, are revolving around the earth. Which one has

larger speed?

o Watch Video Solution

277. Write two conditions for the existence of atmosphere on

a planet.

° Watch Video Solution



https://dl.doubtnut.com/l/_66T4cQ0aP430
https://dl.doubtnut.com/l/_BjILR0urq86F
https://dl.doubtnut.com/l/_r7pI5dzcFETd
https://dl.doubtnut.com/l/_xjHJE1DVP1Dt

278. What do you understand by geostationary and polar

satellite ? Discuss their important uses.

o Watch Video Solution

279. What would happen to an artificial satellite, if its orbital

velocity is slightly decreased due to some defects in it?

o Watch Video Solution

280. Time period of a simple pendulum in a freely falling lift

will be

° Watch Video Solution



https://dl.doubtnut.com/l/_xjHJE1DVP1Dt
https://dl.doubtnut.com/l/_JHPIdnXeYhjm
https://dl.doubtnut.com/l/_wgaTbWXzFbbg

281. State Kepler's 2nd law of planetary motion.

° Watch Video Solution

282. Newton's law of gravitation

o Watch Video Solution

283. A simple pendulum is inside a space craft. What should

be its time period of vibration ?

° Watch Video Solution

284. Why is gravitational potential energy negative?

[ e S |


https://dl.doubtnut.com/l/_igGqErWC1HKB
https://dl.doubtnut.com/l/_BHwMFJNyaUUN
https://dl.doubtnut.com/l/_ET1PEOdcXyDw
https://dl.doubtnut.com/l/_Xb6ostWOIB2x

[ W Watch Video Solution ]

285. What do you understand by geostationary and polar

satellite ? Discuss their important uses.

° Watch Video Solution

286. What is full form of geostationary satellite APPLE ?

o Watch Video Solution

287. The kinetic energy needed to project a body of mass m

from the earth surface (radius R) to infinity is

° Watch Video Solution



https://dl.doubtnut.com/l/_Xb6ostWOIB2x
https://dl.doubtnut.com/l/_VgHEns0i1Atw
https://dl.doubtnut.com/l/_z0bok4xT5XH5
https://dl.doubtnut.com/l/_yMEZAOkjfuxJ
https://dl.doubtnut.com/l/_PgjFaJq99P2K

288. What is gravitational force ?

° Watch Video Solution

289. Define universal gravitational constant.

° Watch Video Solution

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

o Watch Video Solution

291. Where does a body weigh more - at the surface of the

earth or in a mine?



https://dl.doubtnut.com/l/_PgjFaJq99P2K
https://dl.doubtnut.com/l/_uc3IoQnD8IEp
https://dl.doubtnut.com/l/_bmIJDg5oDmRM
https://dl.doubtnut.com/l/_rVyJFxdN4G86

[ o Watch Video Solution ]

292. 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

° Watch Video Solution

293. If the radius of the earth were to shrink by one percent
its mass remaining the same, the acceleration due to greavity

on the earth's surface would

o Watch Video Solution



https://dl.doubtnut.com/l/_rVyJFxdN4G86
https://dl.doubtnut.com/l/_f5EV5wE5NjQr
https://dl.doubtnut.com/l/_VyL5IjRp9cgw

294. The distance of two plenets from the sun are 10*m and
10'%m, respectively. What is the ratio of time period of these

two planets ?

o Watch Video Solution

295. Name India's first cosmonaut.

o Watch Video Solution

296. An astronaut inside a satellite is in a state of

weightlessness because of the effect of

o Watch Video Solution



https://dl.doubtnut.com/l/_AnwNbtVzEvke
https://dl.doubtnut.com/l/_E6qm5cbvml7u
https://dl.doubtnut.com/l/_B5nmbM3SeV5Z
https://dl.doubtnut.com/l/_9HQTvoHGb2mR

297. A geostationary satellite

° Watch Video Solution

298. State Newton's law of gravitation. Hence define universal

gravitational constant. Give the value and dimensions of G.

o Watch Video Solution

299. What is the relation between gravitational intensity and

gravitational potential at a point?

o Watch Video Solution

300. Define gravitational potential energy.



https://dl.doubtnut.com/l/_9HQTvoHGb2mR
https://dl.doubtnut.com/l/_A48EI92tTWix
https://dl.doubtnut.com/l/_2Ac2psbgVD0a
https://dl.doubtnut.com/l/_90rKwledIkcK

| o Watch Video Solution

301. Define gravitational potential.

° Watch Video Solution

302. What is the relation between gravitational intensity and

gravitational potential at a point?

o Watch Video Solution

303. The escape velocity of a rocket launched from the surface

of the earth

o Watch Video Solution



https://dl.doubtnut.com/l/_90rKwledIkcK
https://dl.doubtnut.com/l/_KMN04BODyFKv
https://dl.doubtnut.com/l/_bu1WyBtkvYYA
https://dl.doubtnut.com/l/_uozkRSwe3Hxd

304. What happens to a body when it is projected vertically
upwards from the surface of the earth with a speed of
11200%, ? Compare escape speeds for two planets of masses

M and 4M and radii 2R and R respectively.

° Watch Video Solution

305. A satellite revolving around the earth is

° Watch Video Solution

306. What is binding energy of a satellite?

o Watch Video Solution



https://dl.doubtnut.com/l/_F6F6yqHEWSjr
https://dl.doubtnut.com/l/_wC0j4MnYQ48w
https://dl.doubtnut.com/l/_u4kAcOzdHW8p
https://dl.doubtnut.com/l/_CByQM9d9s4zG

307. State Joule's law of heating and give its mathematical
form. An electric iron takes a current of 5A and develops
1.5 x 10*J of heat energy in 30 s. Calculate the resistance of

the electric iron.

o Watch Video Solution

308. According to Kepler's second law, the radius vector to a
planet from the Sun sweeps out equal areas in equal intervals

of time. This law is a consequence of the conservation of

o Watch Video Solution

309. KEPLERS THIRD LAW

.y


https://dl.doubtnut.com/l/_CByQM9d9s4zG
https://dl.doubtnut.com/l/_2PBut4iqCiKc
https://dl.doubtnut.com/l/_NZuLxIhBQuvD

| ' vvatich video soilution J

310. Two bodies of masses M and m are allowed to fall from
the same height . If air resistance for each body be same , will

the two bodies reach the ground simultaneously ?

° Watch Video Solution

311. State the universal law of gravitation. Establish the
relationship M, = gR? /G, where M, and R, are the mass

and radius of the earth respectively

° Watch Video Solution



https://dl.doubtnut.com/l/_NZuLxIhBQuvD
https://dl.doubtnut.com/l/_8B6v32ZiKqps
https://dl.doubtnut.com/l/_XSrCJt8zjLqd

312. Define acceleration due to gravity. Derive expression of 'g'

from the surface of the earth.

o Watch Video Solution

313. At which depth from earth surface acceleration due to

gravity is decreased by 1 %

° Watch Video Solution

314. What is the effect of latitude of 'g'?

o Watch Video Solution



https://dl.doubtnut.com/l/_VgjDUwjaF9N9
https://dl.doubtnut.com/l/_BmWN0fP8DCjZ
https://dl.doubtnut.com/l/_ai8aiADzT61K

315. What do you understand by 'g'. Discuss the variation of g
with rotation of earth after establishing a relation for the

same.

o Watch Video Solution

316. Define the term gravitational field.

o Watch Video Solution

317. What is meant by gravitational field strength ?

o Watch Video Solution



https://dl.doubtnut.com/l/_fMiGGJu3HiIN
https://dl.doubtnut.com/l/_LiWUprzV2DR4
https://dl.doubtnut.com/l/_DjhfV3XtseW3

318. Which of the planets of the solar-system has the greatest

gravitational field strength ?

o Watch Video Solution

319. What is the gravitational field strength of a planet where

the weight of a 60kg astronaut is 300N?

o Watch Video Solution

320. Define escape velocity.

o Watch Video Solution



https://dl.doubtnut.com/l/_fmcu9LLMovuZ
https://dl.doubtnut.com/l/_wGpJl41zEV8k
https://dl.doubtnut.com/l/_tXnulJ3faXZF

321. The escape velocity from the surface of the earth is V..
The escape velcotiy from the surface of a planet whose mass

and radius are three times those of the earth, will be

o Watch Video Solution

322. The escape velocity of a body form the earth depends on
(i) the mass of the body.

(ii) the location from where it is projected.

(iii) the direction of projection.

(iv) the height of the location form where the body is

launched.

° Watch Video Solution



https://dl.doubtnut.com/l/_3Cf41O9UG5V8
https://dl.doubtnut.com/l/_A5YRbCjiNZQY

323. The escape velocity of a rocket launched from the surface

of the earth

o Watch Video Solution

324. A block hole is a body from whose surface nothing may
even escape. What is the condition for a uniform spherical
body of mass M to be a block hole? What should be the
radius of such a black hole if its mass is nine times the mass
of the earth?

Mass of earth = 6 x 10**kg,

G = 6.61 x 10" Y Nm?kqg 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_yjVZRlDXP4fO
https://dl.doubtnut.com/l/_0KI4bAt38oWt

325. Define orbital velocity. Derive an expression for the

orbital velocity of a satellite revolving around a planet

o Watch Video Solution

326. The height (in km) of the orbit above the surface of the

earth in which a satellite, if placed, will appear stationary is

o Watch Video Solution

327. State Newton's third law of motion and principle of

conservation of momentum.

o Watch Video Solution



https://dl.doubtnut.com/l/_itwRqEdFpqbP
https://dl.doubtnut.com/l/_FwuSR1iGwk7z
https://dl.doubtnut.com/l/_V7F6fOYqbiUP
https://dl.doubtnut.com/l/_5JffZZ5c0MQh

328. Two satellites are at different heights from the surface of

earth. Which would have greater velocity?

o Watch Video Solution

329. Express escape velocity in terms of g and R.

o Watch Video Solution

330. State Kepler's laws of planetary motion.

° Watch Video Solution

331. Suppose there existed a planet that went around the sun

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



https://dl.doubtnut.com/l/_5JffZZ5c0MQh
https://dl.doubtnut.com/l/_hOpeQ2wzbFD9
https://dl.doubtnut.com/l/_fWrakzkn74ff
https://dl.doubtnut.com/l/_Oz27t4FpLVfR

| o Watch Video Solution

332. An astronaut inside a satellite is in a state of

weightlessness because of the effect of

o Watch Video Solution

333. COMPARISION OF INERTIAL MASS AND GRAVITATIONAL

MASS

o Watch Video Solution

334. State and explain Newton's law of gravitation.

o Watch Video Solution



https://dl.doubtnut.com/l/_Oz27t4FpLVfR
https://dl.doubtnut.com/l/_8xrUEllRdviB
https://dl.doubtnut.com/l/_BLxQPwSipLol
https://dl.doubtnut.com/l/_ZdyR1SPGDNLX

335. What do you understand by 'g'. Discuss the variation of g
with rotation of earth after establishing a relation for the

same.

o Watch Video Solution

336. Obtain an expression for the acceleration due to gravity
on the surface of the earth in terms of mass of the earth and
its radius. Discuss the variation of acceleration due to gravity
with altitude and depth. If a body is taken to a height R / 4
from the surface of the earth, find percentage decrease in the

weight of the body ? Here R is the radius of the earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_5WRsN7zJqtcy
https://dl.doubtnut.com/l/_0bhrCk60gwhN

337. Derive an expression for the acceleration due to gravity

at a depth d below the Earth's surface.

o Watch Video Solution

338. At what height above the earth's surface, the value of g is

same as in mine 80 km deep?

o Watch Video Solution

339. Using the law of conservation of energy, obtain the

expression for the escape velocity.

o Watch Video Solution



https://dl.doubtnut.com/l/_rEBdn73Te5yQ
https://dl.doubtnut.com/l/_S9hYoQqumzE3
https://dl.doubtnut.com/l/_SlShBaXNOFx0
https://dl.doubtnut.com/l/_GRnIJ6otm90b

340. Define escape velocity.

° Watch Video Solution

341. The escape velocity of a body from the surface of earth is

o Watch Video Solution

342. Statement | : Escape velocity of a tennis ball from the
surface of earth is the same as the escape velocity of a cricket
ball from the surface of earth. Statement Il : Escape velocity of

a body is independent of the mass of the body

o Watch Video Solution



https://dl.doubtnut.com/l/_GRnIJ6otm90b
https://dl.doubtnut.com/l/_VYccBBWMhVpp
https://dl.doubtnut.com/l/_DZF2v1nYikh8

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

expression for the orbital velocity of a satellite.

o Watch Video Solution

344. Deduce the law of gravitation from Kepler’s laws of

planetary motion

o Watch Video Solution

345. If the radius of the earth were to shrink by one percent
its mass remaining the same, the acceleration due to greavity

on the earth's surface would

A. ( would decrease


https://dl.doubtnut.com/l/_E0MNokxMXsTZ
https://dl.doubtnut.com/l/_dAjB2TU2wK0c
https://dl.doubtnut.com/l/_pDSGfd9stfxQ

B. ( would remain unchanged

C. ( would increase

D. ( cannot be predicted

o Watch Video Solution

346. A simple pendulum has a time period 7} when on the

earth's surface and 7T, when taken to a height R above the

earth's surface, where R is the radius of the earth. The value
15

of —= is
Ty

A (1

B. (#

C.4


https://dl.doubtnut.com/l/_pDSGfd9stfxQ
https://dl.doubtnut.com/l/_UGW5bJv9eyFb

D.2

° Watch Video Solution

347. If the distance between the earth and the sun were half

its present value, the number of days in a year would have

been

A.64.5

B. 129

C.182.5

D.730

o Watch Video Solution



https://dl.doubtnut.com/l/_UGW5bJv9eyFb
https://dl.doubtnut.com/l/_4KGzv7alUska

348. A geo-stationary stellite orbits around the earth in a
circular orbit of radius 36,000km. Then, the time period of a

spy stellite orbitting a few hundred km above the earth's

surface (Req+n = 6400km) will approximately be

A.0.2/h
B. 1h
C.2h

D. 4h

° Watch Video Solution



https://dl.doubtnut.com/l/_4KGzv7alUska
https://dl.doubtnut.com/l/_LLDx9iJbz3Uc

349. A binary star system consists of two stars A and B which

have time period T4 and Tg,radiusRpa and mass

M, and Mp. Then

A (ifTA > Tb,then RAgtRg

B. (if TA gtTh, then MA gt MB

(7 (&
@ \\(®o)"

D. (TA=TB

° Watch Video Solution

350. A geostationary satellite is orbiting the earth at a height

of 6R above the surface of the earth, where R is the radius of


https://dl.doubtnut.com/l/_kYVAEESRHHLy
https://dl.doubtnut.com/l/_tshUCtgn9S7l

the earth. The time period of another satellite at a height of

2.5 R from the surface of the earth is ...... hours.

A. ( 6A/2 hours

B.( 6 hours

C.(6\/3 hours

D.(J O hours

o Watch Video Solution

351. If W1 W, and W3 represent the work done in moving a
particle from A to B along three different paths 1.2 and3
respectively (asshown ) in the gravitational fieled of a point

mass m, find the correct relation between W (1) W (2) and


https://dl.doubtnut.com/l/_tshUCtgn9S7l
https://dl.doubtnut.com/l/_PCO8nqCNOUY6

W_(3)

Aa)wgtw2gt

B.(Wj-W2=1|V3

C. (W1 Itw2ltws3

D.(W2gtWw, gtlWs

o Watch Video Solution



https://dl.doubtnut.com/l/_PCO8nqCNOUY6

352. If g is the acceleration due to gravity on the earth's
surface, the gain in the potential energy of an object of mass
m raised from the surface of the earth to a height equal to
the radius R of the earth, is

A. (1/2mgR

B. ( 2mgR

C.(mgR

D. ( 1/4mgR

o Watch Video Solution

353. An artificial satellite moving in circular orbit around the

earth has total (kinetic + potential) energy Ej. Its potential


https://dl.doubtnut.com/l/_3TXmo0ZMbwcO
https://dl.doubtnut.com/l/_BGY6DSFQrqWw

energy and kinetic energy respectively are :

A E,

B.1.5E,

C.2E,

D. frac(1)(4)mgR

° Watch Video Solution

354. A spherically symmetric gravitational system of particles

po for r < R

wherep, is a
0 for r > po

has a mass densityp = {
constant. A test mass can undergo circular motion under the

influence of the gravitational field of particles. Its speed v as a


https://dl.doubtnut.com/l/_BGY6DSFQrqWw
https://dl.doubtnut.com/l/_lri15r0WKzA4

function of distahce 7(0 < r < OO) form the centre of the

system is represented by

o Watch Video Solution



https://dl.doubtnut.com/l/_lri15r0WKzA4

355. A planet of radius R = 1—10 X (radiusofEarth) has the
same mass density as Earth. Scientists dig a well of depthg
on it and lower a wire of the same length and a linear mass
density 10 °kgm( _ 1) into it. If the wire is not touching
anywhere, the force applied at the top of the wire by a person
holding it inplace is (take the radius of Earth = 6 x 10%m

and the acceleration due to gravity on Earth is 10ms 2

A. 96N
B. 108N
C. 120N

D. 150N

° Watch Video Solution



https://dl.doubtnut.com/l/_dCXhkthrYV5J
https://dl.doubtnut.com/l/_BihU3CzljlTB

356. A satellite is moving with a constant speed 'V' in a
circular orbit about the earth. An object of mass 'm' is ejected
from the satellite such that it just escapes form the
gravitational pull of the earth. At the tme of its ejection, the

kinetic energy of the object is

o Watch Video Solution



https://dl.doubtnut.com/l/_BihU3CzljlTB

357. A rocket is launched normal to the surface of the earth,
away from the sun, along the line joining the sun and the
earth. The sun is 3 x 10° times heavier than the earth and is
at a distance 2.5 x 10* times larger than the radius of the
earth. the escape velocity from earth's gravitational field is
u, = 11.2kms 1. The minmum initial velocity
(ue) = 11.2kms . the minimum initial velocity (u;)
required for the rocket to be able to leave the sun-earth
system is closest to (Ignore the rotation of the earth and the

presence of any other planet
AV, = 72kms !
B.V, = 22kms !

C.v, = 42kms !

D.v, = 62kms -4


https://dl.doubtnut.com/l/_IpEU0RFv4WyJ

o Watch Video Solution

358. Imagine a light planet revoling around a very massiv star
in a circular orbit of radius R with a period of revolution T. if
the gravitatinal force of attraction between the planet and

the star is proportional to R — (5/2)

A.T? is proportional to R®

7
B. T2 is proportional to -5

3
C.T? is proportional to o5

D. T2 is proportional to R//3

o Watch Video Solution



https://dl.doubtnut.com/l/_IpEU0RFv4WyJ
https://dl.doubtnut.com/l/_Q6TBFGLl53kA

359. A solid sphere of uniform density and radius 4 units is
located with its centre at the origin O of coordinates. Two
sphere of equal radii 1 unit, with their centres at A(-2,0,0) and
B(2,0,0) respectively, are taken out of the solid leaving behind

spherical cavities as shown if fig Then:

A. the gravitational force due to this object at the origin is

Zero

B. the gravitational force at the point B(2,0,0)is zero


https://dl.doubtnut.com/l/_gn7NUuAbP3Kk

C.the gravitational potential is the same at all points of
circley? + 22 = 36
D. the gravitational potential is the same at all points of

circley? 4+ 22 = 4

o Watch Video Solution

360. The magnitude of the gravitational field at distance r;
and r5 from the centre of a uniform sphere of radius R and

mass M are F; and F5 respectively. Then:

F
A.—1: ﬂ,if’rl < R and 7y < R
F2 T2
2
F T
B.—lZ —Z,ifrl < R and () > R
Fy g2
F
C.—lzﬁ,ifrl > R and 7y > R

F, 2


https://dl.doubtnut.com/l/_gn7NUuAbP3Kk
https://dl.doubtnut.com/l/_4r0dVW8MwwjX

2
F r

D.—1=—1,ifr1 < R and ry < R
F T2

o Watch Video Solution

361. A satellite S is moving in an elliptical orbit around the

earth. The mass of the satellite is very small compared to the

mass of the earth.

A. ( the acceleration of S is always directed towards the

centre of the earth

B. ( the angular momentum of Sabout the centre of the

earth changes in direction, but its magnitude remains

constant


https://dl.doubtnut.com/l/_4r0dVW8MwwjX
https://dl.doubtnut.com/l/_rcqw6u1ewWpe

C.( the total mechanical energy of Svaries periodically

with time

D.the linear momentum of S remains constant in

magnitude

o Watch Video Solution

362. Two bodies, each of mass M, are kept fixed with a
separation 2L. A particle of mass m is projected from the
midpoint of the line joining their cehntres, perpendicualr to
the line. The gravitational constant is G. The correct

statement (s) is (are)


https://dl.doubtnut.com/l/_rcqw6u1ewWpe
https://dl.doubtnut.com/l/_hpYksuAmIcxw

A.The minimum initial velocity of the mass in to escape

| M
the gravitational field of the two bodies is 4 GT

B. The minimum initial velocity of the mass m to escape

| M
the gravitational field of the two bodies is 2 GT

C. The minimum initial velocity of the mass in to escape

o . 2GM
the gravitational field of the two bodies is —7

D. The energy of the mass m remains constant.

° Watch Video Solution

363. Two spherical planets P and Q have the same uniform
density p, masses M, and Mg and surface areas A and 4A

respectively. A spherical planet R also has uniform density p


https://dl.doubtnut.com/l/_hpYksuAmIcxw
https://dl.doubtnut.com/l/_H7faqozcScsq

and its mass is (Mp + MQ). The escape velocities from the

plantes P,Q and R are VpVy and Vp respectively. Then
A VQ > Vg > Vp
B.vg > vg > V;)

1
D.VP/VQ: 5

o Watch Video Solution

364. A spherical body of radius R consists of a fluid of
constant density and is in equilibrium under its own gravity. If
P(r) is the pressure at r(rltR), then the correct option(s) is

(are)


https://dl.doubtnut.com/l/_H7faqozcScsq
https://dl.doubtnut.com/l/_OrZj9XvfLcgR

A. P(r=0)=0

P 63
P 16
P 20

o Watch Video Solution

365. If suddenly the gravitational force of attraction between
earth and satellite revolving around it becomes zero, then the
satellite will

A. continue to move in its orbit with same velocity

B. move tangentially to the original orbit with the same

velocity


https://dl.doubtnut.com/l/_OrZj9XvfLcgR
https://dl.doubtnut.com/l/_RjYtWfEuWo8q

C. become stationary in its orbit

D. move towards the earth.

° Watch Video Solution

366. Average density of the earth

A.does not depend on g

B. is a complex function of g

C. (is directly proportional to g

D. (is inversely proportional to g

o Watch Video Solution



https://dl.doubtnut.com/l/_RjYtWfEuWo8q
https://dl.doubtnut.com/l/_790r4RkAWXEV

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

A.45R

B.75R

C.15R

D.25R

o Watch Video Solution



https://dl.doubtnut.com/l/_niKQQHCnB4v3

368. 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:
G
A MR
G
B.4/2 WR

o Watch Video Solution

369. The change in the value of g at a height h above the

surface of the earth is the same as at a depth d below the


https://dl.doubtnut.com/l/_1hFYzjtu5Epi
https://dl.doubtnut.com/l/_CXvGEutLlaHz

surface of earth. When both d and h are much smaller than
the radius of earth, then which one of the following is

correct?

| =

Ad =

w N
>

B.d =

C.d=2h

D.d=h

o Watch Video Solution

370. The height at which the acceleration due to gravity
becomes % (where g =the acceleration due to gravity on the

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


https://dl.doubtnut.com/l/_CXvGEutLlaHz
https://dl.doubtnut.com/l/_uFjYLBdRBQsP

R
B. —
V2
c B
2
D.v/R

o Watch Video Solution

371. Two bodies of masses m and 4 m are placed at a distance
r. The gravitational potential at a point on the line joining

them where the gravitational field is zero, is

A. zero



https://dl.doubtnut.com/l/_uFjYLBdRBQsP
https://dl.doubtnut.com/l/_Hl9R4gV3KROX

9Gm

o Watch Video Solution

372. If g is the acceleration due to gravity on the earth's
surface, the gain in the potential energy of an object of mass
m raised from the surface of the earth to a height equal to

the radius R of the earth, is

A. frac(1)(4)
B L R

C.2mgR

D.3gR



https://dl.doubtnut.com/l/_Hl9R4gV3KROX
https://dl.doubtnut.com/l/_FhKSqo3Hvf1F

| € Watch Video Solution

373. Energy required to move a body of mass m from an orbit
of radius 2R to 3R is

A.GMm /12R?

B.GMm /3R>

C. GMm/8R

D. GMm/6R

o Watch Video Solution

374. A particle of mass 10g is kept on the surface of a uniform

sphere of mass 100 kg and radius 10 cm. Find the work to be


https://dl.doubtnut.com/l/_FhKSqo3Hvf1F
https://dl.doubtnut.com/l/_li9Jh2U5XbJj
https://dl.doubtnut.com/l/_4gGW9lEnh8em

done against the gravitational force between them, to take

the particle far away from the sphere (you may take
G = 6.67 x 10~ ""Nm?® / kg?)

A.13.34 x 107 1°0

B.3.33 x 10~ '°J

C.6.67 x 10~ °J

D.6.67 x 1010

o Watch Video Solution

375. The correct variation of gravitational potential V' with
radius » measured from the centre of earth of radius R is

given by


https://dl.doubtnut.com/l/_4gGW9lEnh8em
https://dl.doubtnut.com/l/_IGeU4AGuBwkh

“”]/\

° Watch Video Solution



https://dl.doubtnut.com/l/_IGeU4AGuBwkh
https://dl.doubtnut.com/l/_93ucnIBuT2aN

376. The kinetic energy needed to project a body of mass m
from the earth surface (radius R) to infinity is

A.-mgR /2

B.2 mgR

C. mgR

D.mgR /4

o Watch Video Solution

377.The escape velocity of a body depeds upon mass as


https://dl.doubtnut.com/l/_93ucnIBuT2aN
https://dl.doubtnut.com/l/_D0ZvdBW2GMNb

o Watch Video Solution

378. The escape velocity for a body projected vertically
upwards from the surface of earth is 11km/s. If the body is
projected at an angle of 45° with the vertical, the escape

velocity will be

A.11/+/2kms !
B.11kms !
C.114/2km 1

D.22kms !


https://dl.doubtnut.com/l/_D0ZvdBW2GMNb
https://dl.doubtnut.com/l/_um1YVX4fa3uO

o Watch Video Solution

379. A planet in a distant solar systyem is 10 times more
massive than the earth and its radius is 10 times smaller.
Given that the escape velocity from the earth is 11kms !, the
escape velocity from the surface of the planet would be
A.011km s~ *
B.11km s !

C.11kms~!

D. 110 km s !

o Watch Video Solution



https://dl.doubtnut.com/l/_um1YVX4fa3uO
https://dl.doubtnut.com/l/_1uZEPtuL8njb

380. 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

° Watch Video Solution



https://dl.doubtnut.com/l/_KmTW7ggpIvbC

381. The time period of an earth satellite in circular orbit is

independent of

A. the mass of the satellite

B. radius of it's orbit

C. both the mass and radius of the orbit

D. neither the mass of the satellite nor the radius of its

orbit.

o Watch Video Solution

382. The time period of a satellite of earth is 5 hours . If the

separation between earth and the satellite is increased to 4


https://dl.doubtnut.com/l/_ykcSMIJS9iim
https://dl.doubtnut.com/l/_9L5HxdponjGG

times the previous value , the new time period will become

A. 10 hours
B. 80 hours
C.40 hours

D. 20 hours

o Watch Video Solution

383. Suppose the gravitational force varies inversely as the
nth power of distance. Then the time period of a planet in

circular orbit of radius 'R" around the sun will be proportional

to

AR (n+1)/2


https://dl.doubtnut.com/l/_9L5HxdponjGG
https://dl.doubtnut.com/l/_WnnjjRAXrJ9e

B.R" /2
CR™n

D.R " (n—2)/2

o Watch Video Solution

384. The mass of a spaceship is 1000kg. It is to be launched
from the earth's surface out into free space. The value of g
and R (radius of earth) are 10m2 and 6400 km respectively.
s
The required energy for this work will be:
A.64 x 10" joules

B.6.4 x 10° joules

C.6.4 x 10%joules


https://dl.doubtnut.com/l/_WnnjjRAXrJ9e
https://dl.doubtnut.com/l/_9dND6jtfdHc3

D.6.4 x 10™0 joules

° Watch Video Solution

385. 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?

A. frac(5GmM)(6R)

B. frac(2GmM)(3R)

C. frac(GmM)(2R)

D. frac(GmM)(3R)

o Watch Video Solution



https://dl.doubtnut.com/l/_9dND6jtfdHc3
https://dl.doubtnut.com/l/_BpwuUXdGk3i8

386. A very long (length L) cylindrical galaxy is made of
uniformly distributed mass and has radius R (R < < L) A
star outside the galaxy is orbiting the galaxy in a plane
perpendicular to the galaxy and passing through its centre. If
the time period of star is T and its distance from the galaxy's

axis is r, then-

AT x R

B.T o< /7

C.T x r°

° Watch Video Solution



https://dl.doubtnut.com/l/_BpwuUXdGk3i8
https://dl.doubtnut.com/l/_v8Qb5XRLeJTX
https://dl.doubtnut.com/l/_kpyTgDZc78nG

387. A satellite is revolving in a circular orbit at a height 'h’
from the earth's surface (radius of earth R, h I[tItR). The
minimum increase in its orbital velocity required, So that the
satellite could escape from the erth's gravitational field, is

close to :(Neglect the effect of atomsphere.)

A /9R
B.1/gR /2
C.\/gR (v/2-1

D.v2gR

o Watch Video Solution



https://dl.doubtnut.com/l/_kpyTgDZc78nG

388. Figure shows variation of acceleration due to gravity with
distance from centre of a uniform spherical planet, Radius of

planet is R. What is 7y — 7,



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

° Watch Video Solution



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

389.

Figure elliptical path abcd of a planet around the sun S such
that the area of Delta csa is % the area of the ellipse, (see
figure) with db as the semimajor axis, and ca as the
semiminor axis if ¢; is the time taken for planet to go over

path abc and ¢ for path taken over cda then:

A t1 = 3ito
B.t1 = to
C.t1 = 2t»

D.t1 = 4ts


https://dl.doubtnut.com/l/_ubJxdNWM98hK

o Watch Video Solution

390. A particle is moving with a uniform speed in a circular
orbit of radius R in a central force inversely proportional to
the n'™ power of R. If the period of rotation of the particle is
T, then :

AT o R®/2,Foranyn

B.T «x R? +1

C.T xR""/2

D.T x R"/2

o Watch Video Solution



https://dl.doubtnut.com/l/_ubJxdNWM98hK
https://dl.doubtnut.com/l/_gNO3khyKkwmj

391. The force of gravitation is

A. repulsion

B. electrostatic

C. non-conservative

D. conservative

o Watch Video Solution

392. Which of the following is the evidence to show that there

must be force acting on earth nd directed towards Sun?

A. deviation of the falling bodies towards east

B. revolution of the earth round the sun


https://dl.doubtnut.com/l/_xfxjgJOm54QW
https://dl.doubtnut.com/l/_fmexxLxbEvT2

C. phenomenon of day and night

D. apparent motion of sun round the earth

° Watch Video Solution

393. Apes use while walking

A. to keep constant velocity

B. to ease the tension

C.to increase the velocity

D. to balance the effect of earth's gravity

o Watch Video Solution



https://dl.doubtnut.com/l/_fmexxLxbEvT2
https://dl.doubtnut.com/l/_PTUF5mDjYE4P

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

mass of the same body on the moon surface is

A.M/6

B. ZERO

CM

D. none of these

o Watch Video Solution

395. Two spheres of same size, one of mass 2kg and another
of mass 4kg, are dropped simultaneously from the top of
Quata Minar (height = 72m). When they are 1m above the

ground, the two spheres have the same.


https://dl.doubtnut.com/l/_OXh2AZCwYJ0a
https://dl.doubtnut.com/l/_56ftoYlV8vLz

A. momentum

B. kinetic energy

C. potential energy

D. acceleration

o Watch Video Solution

396. Two planets of radii 7y and ry are made from the same
material. The ratio of the acceleration of gravity g, / g, at the
surfaces of the planets is

A. T /7"2

B. 79 /’l”l

C. (’I"l /’I°2)2


https://dl.doubtnut.com/l/_56ftoYlV8vLz
https://dl.doubtnut.com/l/_EKAxd7LN0h50

D.7y /72

° Watch Video Solution

397. If the radius of the earth were to shrink by one percent

its mass remaining the same, the acceleration due to greavity

on the earth's surface would

A. decrease

B. increase

C. remain constant

D. either decrease and remain constant

o Watch Video Solution



https://dl.doubtnut.com/l/_EKAxd7LN0h50
https://dl.doubtnut.com/l/_rS6vmwAFnvym

398. At what depth below the surface of the earth, is the value

of g same as that of a height of 5 km ?

A. 10 km

B. 7.5 km

C.5km

D. 2.5 km

o Watch Video Solution

399. Assuming the earth to be a sphere of uniform mass
density, how much would a body weigh half way down to the

centre of the earth if it weighd 250 N on the surface ?


https://dl.doubtnut.com/l/_rS6vmwAFnvym
https://dl.doubtnut.com/l/_oB9yDI2y30Aq
https://dl.doubtnut.com/l/_byVRcxziRuTp

A. 240N

B.210 N

C.195N

D.125N

o Watch Video Solution

400. If the mass of moon is 8_]\{’ 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 2R


https://dl.doubtnut.com/l/_byVRcxziRuTp
https://dl.doubtnut.com/l/_kD5EewSe4MG6

B.4R

C.6R

D.8R

o Watch Video Solution

401. If the Earth stops rotating about its polar axis, what will

be the effect on the value of acceleration due to gravity 'g' ?

Will this effect be same at all places?

A. Remain same

B. Increase

C. Decrease but not zero

D. Decrease to zero


https://dl.doubtnut.com/l/_kD5EewSe4MG6
https://dl.doubtnut.com/l/_j85f2sYFvtqn

o Watch Video Solution

402. The value of g ’ at a particular point is 9.8m /s* .
Suppose the earth suddenly shrinks uniformly to half its
present size without losing any mass. The value of ‘ g’ at the
same point (assuming that the distance of the point from the
centre of earth does not shrink) will now be

A.98 ms 2

B.49ms 2

C.19.6 ms 2

D.39.2 ms”-2

o Watch Video Solution



https://dl.doubtnut.com/l/_j85f2sYFvtqn
https://dl.doubtnut.com/l/_ZNie3G7e9My1

403. The maximum vertical distance through which a full
dressed astronaut can jump on the earth is 0.5m. Estimate
the maximum vertical distance through which he can jump on
the motion, which has a mean density 2/3 rd that of the earth
and radius one-quarter that of the earth.

A 15m

B.3m

C.ébm

D.75m

o Watch Video Solution



https://dl.doubtnut.com/l/_ZNie3G7e9My1
https://dl.doubtnut.com/l/_q2L93HDcfzuJ

404. 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 recorded on the same scale if it is shifted to the
equator (take, g = 10m/32 and radius of the Earth
R = 6.4 x 10°m) is:

A.99.66 N

B.10ON

C.97.66 N

D.106 N

° Watch Video Solution



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

405. The velocity with which a projectile must be fired so that

it escape earth's gravitational does not depend on

A. mass of the earth

B. mass of the projectile

C. radius of the projectile's orbit

D. radius of the projectile's orbit

o Watch Video Solution

406. The angular velocity of rotation of a planet of mass M
and radius R, at which the matter start to escape from its

equator is


https://dl.doubtnut.com/l/_3JiBD0oIGA1T
https://dl.doubtnut.com/l/_5PNhn5IR4LaJ

A. 2GM?/R
B.v/2GM | R®
C.v/2GM/R

D. v2GR/M

o Watch Video Solution

407. The escape velocity of a body depeds upon mass as


https://dl.doubtnut.com/l/_5PNhn5IR4LaJ
https://dl.doubtnut.com/l/_dvgmRdmb0PLl

o Watch Video Solution

408. For a satellite escape velocity is 11 km/s . If the satellite is
launched at an angle of 60° with the vertical , then escape
velocity will be

A.11.2 kms ~*

B.11.6kms !

C.128km s !

D.162 km s !

o Watch Video Solution



https://dl.doubtnut.com/l/_dvgmRdmb0PLl
https://dl.doubtnut.com/l/_RoCl18so73s5
https://dl.doubtnut.com/l/_avghPLjbasXa

409. Given mass of the moon is 1/81 of the mass of the earth
and corresponding radius is 1/4 of the earth. If escape velocity
on the earth surface is 11.2 km / s , the value of same on the
surface of the moon is

A 014 km s 1

B.0.76 km s !

C.245kms !

D.528 km s !

o Watch Video Solution

410. The escape Velocity from the earth is 11.2Km /s. The
escape Velocity from a planet having twice the radius and the

same mean density as the earth, is :


https://dl.doubtnut.com/l/_avghPLjbasXa
https://dl.doubtnut.com/l/_1Gq8U2UGVV7Q

A.224 kms !

B.112kms !

C.55kms !

D.15.5 km s !

o Watch Video Solution

411. There is no atomosphere on moon because

A. it is closer to the earth and also it has the inactive inert

gases in it.

B. it is too far from the sun and has very low pressure in

its outer surface.


https://dl.doubtnut.com/l/_1Gq8U2UGVV7Q
https://dl.doubtnut.com/l/_Lsz0osiH8VCz

C. escape velocity of gas molecules is greater than their

root mean square velocity.

D. escape velocity of gas molecules is less than their root

mean square velocity

o Watch Video Solution

412. A missile is launched with a velocity less than the escape

velocity. The sum of its kinetic and potential energy is

A. zero

B. negative

C. positive

D. first ( then (


https://dl.doubtnut.com/l/_Lsz0osiH8VCz
https://dl.doubtnut.com/l/_1e3hIGuJ6WMp

o Watch Video Solution

413. A satellite of the earth is revolving in a circular orbit with

a uniform speed wv. If the gravitational force suddenly

disappears, the satellite will

A. continue to move with velocity v along the original orbit

B. move with a velocity v tangentially to the original orbit

C. fall down with increasing velocity

D. ultimately come to rest, somewhere on the original

orbit

o Watch Video Solution



https://dl.doubtnut.com/l/_1e3hIGuJ6WMp
https://dl.doubtnut.com/l/_zcp0Gg2qHu2k

414. Two satellites of masses m; and mgy(m; > my) are
revolving around earth in circular orbits of radii r; and
r9(r1 > 7o) respectively. Which of the following statements is

true regarding their velocities V; and V5

A. V1= V2
B.’Ul// 7"1=’U2// D)
C.v; gt vs

D. v; It (%)

o Watch Video Solution

415. If vy be the orbital velocity of a satellite in a circular orbit

close to the earth's surface and v, is the escape velocity from


https://dl.doubtnut.com/l/_7W2mNfJRxDGk
https://dl.doubtnut.com/l/_BLgcPjOBuBja

the earth , then relation between the two is

A v, =V
B.v.=+/2v
C.v=4/3v,
D. v, = 2v

o Watch Video Solution

416. A satellite is in an orbit around the earth. If its kinetic

energy is doubled, then it will:

A. it will maintain its path

B. it will fall on the earth


https://dl.doubtnut.com/l/_BLgcPjOBuBja
https://dl.doubtnut.com/l/_tZu9f8uBLRKs

C. it will rotate with a great speed

D. it will escape out of earth's gravitational field

° Watch Video Solution

417. According to Kepler , planets move in

A. straight path

B. circular path

C. elliptical path

D. hyperbolic path

o Watch Video Solution



https://dl.doubtnut.com/l/_tZu9f8uBLRKs
https://dl.doubtnut.com/l/_JGbRF4In0VvT

418. 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

o Watch Video Solution

419. The radius vector drawn from the sun to a planet sweeps

out_ areas in equal time

A. Kepler's first law

B. Kepler's second law


https://dl.doubtnut.com/l/_csVQ8b6hKJdl
https://dl.doubtnut.com/l/_d1r7CQH42hhX

C. Kepler's third law

D. Newton's third law

o Watch Video Solution

420.The orbital speed of Jupiter is

A. greater than the orbital speed of earth

B. less than the orbital speed of earth

C. equal to the orbital speed of earth

D. proportional to distance from the earth

° Watch Video Solution



https://dl.doubtnut.com/l/_d1r7CQH42hhX
https://dl.doubtnut.com/l/_HWTQBAYIqZ1g

421. A planet of mass m is moving around the sun in an

elliptical orbit of semi-major axis a:

A. the torque acting on the planet about the sun is non-

zero

B. the angular momentum of the planet about the sun is

constan

C. the planet moves with a constant speed around the sun

D. the areal velocity is mab/ T

o Watch Video Solution



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

422. The change in the gravitational potential energy when a
body of a mass m is raised to a height nR above the surface

of the earth is (here R is the radius of the earth)

A n mgR
‘\n+1 &
B n mgR
‘\n—-1 &

C. nmgR

magR
D. J

n

o Watch Video Solution

423. A satellite is moving with a constant speed 'V' in a
circular orbit about the earth. An object of mass 'm' is ejected

from the satellite such that it just escapes form the


https://dl.doubtnut.com/l/_CbihhDxGFugT
https://dl.doubtnut.com/l/_nnHmjISLavqC

gravitational pull of the earth. At the tme of its ejection, the

kinetic energy of the object is

o Watch Video Solution

424.The additional kinetic energy to be provided to a satellite
of mass m revolving around a planet of mass M, to transfer it

forms a circular orbit of radius R; to another of radius

RQ(RQ > Rl) is


https://dl.doubtnut.com/l/_nnHmjISLavqC
https://dl.doubtnut.com/l/_uark50k75Zl4

1 12
AGmM| — — —
ri T2

1
B. GmM(— - —

1 T2

1 1
C. 2GmM<— — —

T1 T2

1 1
D. 1/2GmM(— - —

71 T2

o Watch Video Solution

425. A satellite is revolving round the earth. Its kinetic energy
is E,. How much energy is required by the satellite such that

it escapes out of the gravitational field of earth

A. 2E

B./E

C.E/2


https://dl.doubtnut.com/l/_uark50k75Zl4
https://dl.doubtnut.com/l/_aT6ZKEqKBzzt

D.E

° Watch Video Solution

426. Average distance of the earth from the sun is L;. If one
year of the earth =D days, one year of another planet whose

average distance from the sun is Ly will be

° Watch Video Solution



https://dl.doubtnut.com/l/_aT6ZKEqKBzzt
https://dl.doubtnut.com/l/_7fhHo8gqVGYH

427. Two sphere of masses m and M are situated in air and
the gravitational force between them is F'. The space around
the masses in now filled with a liquid of specific gravity 3. The
gravitational force will now be

A.3F

B.F

C.F/3

D.F/9

o Watch Video Solution



https://dl.doubtnut.com/l/_7fhHo8gqVGYH
https://dl.doubtnut.com/l/_jOALo2gkPzmw

428. The earth (mass = 6 X 1024kg) revolves round the sun
with an angular velocity of 2 x 10~ "rad/s in a circular orbit
of radius 1.5 x 10%km. The gravitational force exerted by the
sun on the earth, in newtons, is

A.36 x 10%

B.27 x 10%

C.zero

D.18 x 10%

o Watch Video Solution

429. Two particles of equal mass “m’ go around a circle of

radius R under the action of their mutual gravitaitonal


https://dl.doubtnut.com/l/_h6yixSmlZDvP
https://dl.doubtnut.com/l/_ZzVpwPHjEINh

attraction. The speed of each particle with respect to their

centre of a mass is -

Gm
A1/2 4] —
R
4G'm
B. _—
R

c 1 1
"2R\ Gm
Gm

R

o Watch Video Solution

430. The gravitational force between two objects is
proportional to 1/R (and not as 1/R*) where R is
separation between them, then a particle in circular orbit
under such a force would have its orbital speed v

proportional to


https://dl.doubtnut.com/l/_ZzVpwPHjEINh
https://dl.doubtnut.com/l/_geCawbID4EWJ

A.R

C.1/R?

D.1/R

o Watch Video Solution

431. Gravitational force is required for:

A. stirring of liquid

B. convection

C. conduction

D. radiation


https://dl.doubtnut.com/l/_geCawbID4EWJ
https://dl.doubtnut.com/l/_PWbTZicsViJ9

o Watch Video Solution

432. What will be the formula of mass of the earth in terms of

g,Rand G?

AGE

g
R2

o Watch Video Solution



https://dl.doubtnut.com/l/_PWbTZicsViJ9
https://dl.doubtnut.com/l/_RXveFmLXYTS7

433.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 Ry is the radius of the earth)

Ap= 59
47GR

3
5P = 47TC:?R3
4dmgR2
C.p= 7;9G
ArgR®

° Watch Video Solution

434. The density of a newly discovered planet is twice that of

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


https://dl.doubtnut.com/l/_Z4nVUM4DQ0Da
https://dl.doubtnut.com/l/_PDboyiOCCjph

planet is equal to that at the surface of the earth. If the

radius of the earth is R, the radius of the planet would be

A. 2R

B.4R

C.1/4R

D.1/2 R

o Watch Video Solution

435.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'.


https://dl.doubtnut.com/l/_PDboyiOCCjph
https://dl.doubtnut.com/l/_EcNVF9yvuq5B

A . g'=g/9
B.g'=27g

C.g'=9g

o Watch Video Solution

436. A spherical planet has a mass M, and diameter D,. A
particle of mass m falling freely near the surface of this planet
will experience an acceleration due to gravity, equal to:
A.4GM, /D
B. GM,m /D,

C.GM,/D;


https://dl.doubtnut.com/l/_EcNVF9yvuq5B
https://dl.doubtnut.com/l/_l1TYupsDaYUU

D. GM,m /D,

o Watch Video Solution

437. The acceleration due to gravity on the planet A is 9 times
the acceleration due to gravity on planet B. A man jumps to a
height of 2m on the surface of A. What is the height of jump
by the same person on the planet B ?

A.(2/9) m

B.18 m

C.ém

D.(2/3) m



https://dl.doubtnut.com/l/_l1TYupsDaYUU
https://dl.doubtnut.com/l/_kUOSosh2QpvT

| 0 Watch Video Solution

438. A body of weight 72 N moves from the surface of earth at
a height half of the radius of earth , then geavitational force
exerted on it will be

A.36N

B.32 N

C.144 N

D.50 N

o Watch Video Solution



https://dl.doubtnut.com/l/_kUOSosh2QpvT
https://dl.doubtnut.com/l/_tGH5IJXeaOf9

439. The radius of earth is about 6400 km and that of Mars is
3200 km . The mass of the earth is about 10 times the mass of
Mars . An object weighs 200 N on te surface of Earth . Its
weight on the surface of mars will be .

A.20 N

B.8 N

C.80N

D.40N

o Watch Video Solution

440. The height a which the weight of a body becomes

1/16th its weight on the surface of earth (radius R) is


https://dl.doubtnut.com/l/_5ULu3X2T7czZ
https://dl.doubtnut.com/l/_tesWDs1u98DH

o Watch Video Solution

441. A body of mass m taken form the earth's surface to the

height is equal to twice the radius (R) of the earth. The

change in potential energy of body will be

A. mg2R
B.2/3 mgR

C.3 mgR


https://dl.doubtnut.com/l/_tesWDs1u98DH
https://dl.doubtnut.com/l/_6zpBZ6f7vXoa

D. 1/3 mgR

o Watch Video Solution

442. A particle of mass M is situated at the centre of a
spherical shell of same mass and radius 'a'. The gravitational

. . . a .
potential at a point situated at 3 distance from the centre,

will be
3GM
a
2GM
B. —
a
GM
C.—
a
AGM
D. —
a



https://dl.doubtnut.com/l/_6zpBZ6f7vXoa
https://dl.doubtnut.com/l/_DdCoNBX0icds

| € Watch Video Solution

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

this system at the origin ?

A—G

8
B.— G
C.-4/3G
D. —4G

° Watch Video Solution



https://dl.doubtnut.com/l/_DdCoNBX0icds
https://dl.doubtnut.com/l/_jlP8Yszqc4Ew

444, Dependence of intensity of gravitational field (E) of
earth with distance (r) from centre of earth is correctly

represented by



https://dl.doubtnut.com/l/_DQCiS78eIHN2

° Watch Video Solution

445. Which one of the following plots represents the

variation of the gravitational field on a particle with distance


https://dl.doubtnut.com/l/_DQCiS78eIHN2
https://dl.doubtnut.com/l/_ks97xcLctBG2

r due to a thin spherical shell of raduis R? (r is measured

from the centre of the spherical shell).

° Watch Video Solution



https://dl.doubtnut.com/l/_ks97xcLctBG2

446. The escape velocity of a sphere of mass m is given by (G=

univesal gravitational constant, M, = mass of the earth and

R, = radius of the earth)

2GM,m

o Watch Video Solution

447. For a satellite escape velocity is 11 km/s . If the satellite is

launched at an angle of 60° with the vertical , then escape


https://dl.doubtnut.com/l/_qmZu6qxpGMA3
https://dl.doubtnut.com/l/_seYwatr6cIe2

velocity will be

A 1lkm /s
B.11y/3km /s
C.11/4/3km// s

D.33km /s

o Watch Video Solution

448. The escape velocity for a body projected vertically
upwards from the surface of the earth is 11.2kms ~'. If the
body is projected in a direction making an angle 45° with the

vertical, the escape velocity will be

A.11.2 x 2 km//s


https://dl.doubtnut.com/l/_seYwatr6cIe2
https://dl.doubtnut.com/l/_D2WDU9Ea17IQ

B.11.2km /s
C.11.2/+/2km /s

D.11.24/2 km//h’

o Watch Video Solution

449, Escape velocity of a body from the surface of earth is

11.2km/sec. from the earth surface. If the mass of earth

becomes double of its present mass and radius becomes half

of its present radius then escape velocity will become
A.22.4km /s

B.44.8km /s

C.5.6km /s


https://dl.doubtnut.com/l/_D2WDU9Ea17IQ
https://dl.doubtnut.com/l/_FcR9JDHUzdaH

D.1.2km /s

o Watch Video Solution

450. A planet has mass equal to mass of the earth but radius
one fourth of radius of the earth . Then escape velocity at the
surface of this planet will be

A 11.2km /s

B.22.4km /s

C.5.6km /s

D.44.8km /s

o Watch Video Solution



https://dl.doubtnut.com/l/_FcR9JDHUzdaH
https://dl.doubtnut.com/l/_6hi0CKxcIU99

451. With what velocity should a particle be projected so that

its height becomes equal to radius of earth ?

<8GM)%
B.| —
R

. (26M B
‘\"Rr

<4GM>%
D.| —
R

o Watch Video Solution

452, The earth is assumed to be a sphere of raduis R. A

plateform is arranged at a height R from the surface of the


https://dl.doubtnut.com/l/_6hi0CKxcIU99
https://dl.doubtnut.com/l/_Wq3pQM86kxpd
https://dl.doubtnut.com/l/_1ExUYWFTyeQR

fve, where v, is its escape velocity form the surface of the

earth. The value of f is

A1/2
B.1/2
C.1///2

D.1/3

o Watch Video Solution

453, A particle of mass m is thrown upwards from the surface
of the earth, with a velocity u. The mass and the radius of the
earth are, respectively, M and R. G is gravitational constant g

is acceleration due to gravity on the surface of earth. The


https://dl.doubtnut.com/l/_1ExUYWFTyeQR
https://dl.doubtnut.com/l/_xFBP0zSfYzXW

minimum value of u so that the particle does not return back

to earth is
A \/2gR2
| 2GM
B.
R2
c 2G
| R
| 2qM
D. g
R2

o Watch Video Solution

S

454, If v, is escape velocity and vg, is orbital velocity of
satellite for orbit close to the earth's surface. Then are related

by

A.vg = ﬁve


https://dl.doubtnut.com/l/_xFBP0zSfYzXW
https://dl.doubtnut.com/l/_voPyOzfpyA4C

B. vg =,

C. ’Ue=\/§’l}0
D. ve=\/§v0

o Watch Video Solution

455. A black hole is an object whose gravitational field is so
strong that even light cannot escape from it. To what
approximate radius would earth (mass = 5.98 x 1024k:g)
have to be compresed to be a black hole?

A107"m

B.10 % m

C.107%2m


https://dl.doubtnut.com/l/_voPyOzfpyA4C
https://dl.doubtnut.com/l/_OfCJBJC9XXIL

D. 100 m

o Watch Video Solution

456. A remote-sensing satellite of earth revolves in a circular
orbit at a hight of 0.25 x 10°m above the surface of earth. If
earth's radius is 6.38 x 10°%n and g = 9.8ms 2, then the
orbital speed of the satellite is

A.6.67 km s !

B.7.76 km s

C.856 km s !

D.913 km s !



https://dl.doubtnut.com/l/_OfCJBJC9XXIL
https://dl.doubtnut.com/l/_a4BArWLsLkLy

| € Watch Video Solution

457. The radii of circular orbits of two satellite A and B of the

earth are 4R and R, respectively. If the speed of satellite A is

3v, then the speed of satellite B will be

A.3V/4

B. 6V

C.12Vv

D.3V /2

o Watch Video Solution



https://dl.doubtnut.com/l/_a4BArWLsLkLy
https://dl.doubtnut.com/l/_9dxu6sPlAkLL

458, A satellite A of mass m is at a distance of r from the
centre of the earth. Another satellite B of mass 2m is at
distance of 2r from the earth's centre. Their time periode are
in the ratio of

A.1l:2

B.1:16

C.1:32

D.1:24/2

o Watch Video Solution

459. 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


https://dl.doubtnut.com/l/_yLsELwIiXJpy
https://dl.doubtnut.com/l/_QeJudYWqbINd

surface is g. What will be the radius of the orbit of a

geostationary satellite

A (R2g/w2)1/3
B. (Rg/w2)1/3
C.(R%*/g)' /3

D.(RY/w)' /3

o Watch Video Solution

460. For a satellite moving in an orbit around the earth, the

ratio of kinetic energy of potential

Al/2

B."1//sqrt2


https://dl.doubtnut.com/l/_QeJudYWqbINd
https://dl.doubtnut.com/l/_1vLZrUqlnfb4

C.2

o Watch Video Solution

461. A satellite moves around the earth in a circular orbit with

speed v. If m is the mass of the satellite, its total energy is

A. (3 / 4yma?

B. (1/2) mov?

o Watch Video Solution



https://dl.doubtnut.com/l/_1vLZrUqlnfb4
https://dl.doubtnut.com/l/_OH1xJcZ62PyG

462. A ball is dropped from a spacecraft revolving around the

earth at a height of 1200km. What will happen to the ball ? .

A. it will fall down to the earth gradually

B. it will go very far in the space

D. it will move with the same speed, tangentially to the

spacecraft.

o Watch Video Solution



https://dl.doubtnut.com/l/_OH1xJcZ62PyG
https://dl.doubtnut.com/l/_kKmvZDg4tmWs

463. The largest and the shortest distance of the earth from
the sun are r; and r,, its distance from the sun when it is at
the perpendicular to the major axis of the orbit drawn from

the sun

T+ 7o
4

T1 + T2

r1T — T2

2T1T2

T1 -+ T2

2’)"1 —|—’r’2
3

o Watch Video Solution

464.The period of revolution of planet A round from the sun

is 8 times that of B. The distance of A from the sun is how


https://dl.doubtnut.com/l/_piFnYdVTJGDb
https://dl.doubtnut.com/l/_rWmxI4SwsxCO

many times greater then tht of B from the sun ?

A 4

B.5

C.2

D.3

o Watch Video Solution

465. The distance of two planets from the sun are
10" and 10'? m respectively. The ratio of the periods of the
planet is

A. /10

B.10,/10


https://dl.doubtnut.com/l/_rWmxI4SwsxCO
https://dl.doubtnut.com/l/_P3s3k9LhT7P2

C.10

D.1//4/10

o Watch Video Solution

466. 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


https://dl.doubtnut.com/l/_P3s3k9LhT7P2
https://dl.doubtnut.com/l/_ppcmeyZ4Xof1

o Watch Video Solution

467. A satellite S is moving in an elliptical orbit around the

earth. The mass of the satellite is very small compared to the

mass of the earth.

A.the acceleration of S is always directed towards the

centre of the earth

B.the angular momentum of S about the centre of the

earth changes in direction, but its magnitude remains

constant

C. the total mechanical energy of S varies periodically with

time


https://dl.doubtnut.com/l/_ppcmeyZ4Xof1
https://dl.doubtnut.com/l/_BKWyFFmFfa72

D.the linear momentum of S remains constant in

magnitude

o Watch Video Solution

468. Two satellites of earth S; and S, are moving in the same

orbit. The mass of .S is four times the mass of S5. Which one

of the following statements is true?

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

cases are equal

B. S1and Ssare moving with the same speed

C. The kinetic energies of the two satellites areequal

D. The time period of S, is four times that of S,


https://dl.doubtnut.com/l/_BKWyFFmFfa72
https://dl.doubtnut.com/l/_3LYjEvF4267R

o Watch Video Solution

469. A planet is moving in an elliptic orbit. If 7', V, EF and L
stand, respectively, for its kinetic energy, gravitational

potential energy, total energy and angular momentum about

the centre of force, then

A.Tis conserved
B. Vis always positive
C. E is always negative

D.L is conserved but direction of vector t. changes

continuously

| Q Ao _L vl o ~_ 1.0


https://dl.doubtnut.com/l/_3LYjEvF4267R
https://dl.doubtnut.com/l/_qsvdF1Nw22bZ

L vvallill viUdcCoO o0I1ULiorll )|

470. A satellite in force-free sweeps stationary interplanetary
M . ,

dust at a rate of d— = aw, where M is mass and v is the

speed of satellite and o is a constant. The tangential

acceleration of satellite is

— Qv

2M

— Qv

— 20w

— Qv

o Watch Video Solution



https://dl.doubtnut.com/l/_qsvdF1Nw22bZ
https://dl.doubtnut.com/l/_VtwOEyMFv8Yh

471.

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

the shaded area SCD is twice the shaded area SAB. If t; be the

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

move from A to B, then:

A. tl =4t2

B. t1= 2t2

C. tl =t2

D. tlgttg



https://dl.doubtnut.com/l/_7iF10tWpWjjM

| " vvaldl viaco o501ution ]

472.Kepler's third law states that square of period revolution
(T) of a planet around the sun is proportional to third power
of average distance i between sun and planet ie. T? = K73
here K is constant

if the mass of sun and planet are M and m respectively then

as per Newton's law of gravitational the force of alteaction

GMm
2

between them is F = , here G is gravitational

r

constant. The relation between G and K is described as

A. GMk=47>
B. K=G

C K= 1
e

D. GK=472


https://dl.doubtnut.com/l/_7iF10tWpWjjM
https://dl.doubtnut.com/l/_AwssxbZlqOWq

o Watch Video Solution

473. The acceleration due to gravity at a height 1km above
the earth is the same as at a depth d below the surface of
earth. Then :
Ad= 1 k
4= m
B. d=1km
C.d=—=—km

D. d=2km

o Watch Video Solution



https://dl.doubtnut.com/l/_AwssxbZlqOWq
https://dl.doubtnut.com/l/_4vweVelWmt01

474. Two astronauts are floating in gravitational free space

after having lost contanct with their spaceship. The two will:

A. keep floating at the same distance between them

B. move towards each other

C. move away from each other

D. will become stationary

o Watch Video Solution

475. The ratio of escape velocity at earth (v.) to the escape

velocity at a planet ('uy) whose radius and density are twice

A l1:2


https://dl.doubtnut.com/l/_bDkUhl5rBPUc
https://dl.doubtnut.com/l/_STWXa6vbc6H7

B.1:2¢/2

C.1:4

o Watch Video Solution

476. 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. 2600 km
B. 1600 km

C. 1400 km

D. 2000 km


https://dl.doubtnut.com/l/_STWXa6vbc6H7
https://dl.doubtnut.com/l/_4gaolsG0y8ZE

o Watch Video Solution

477.Starting from the centre of the earth having radius R, the

variation of g (acceleration due to gravity) is shown by



https://dl.doubtnut.com/l/_4gaolsG0y8ZE
https://dl.doubtnut.com/l/_XCNsy8dTlK3l

o Watch Video Solution

478. 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 g, the value of acceleration due to gravity at the

earth's surface,


https://dl.doubtnut.com/l/_XCNsy8dTlK3l
https://dl.doubtnut.com/l/_iPZR1XCDQxBp

A 2mgo R?
" R+h
8 2mgoR2

R+ h

mgoR2
"2(R+h)

5 mgoR2
2(R+ h)

o Watch Video Solution

479. If the mass of the sun were ten times smaller and the
universal gravitational constant were ten times larger in
magnitude, which of the following is not correct?

A. Raindrops will fall faster

B. g on the Earth will not change


https://dl.doubtnut.com/l/_iPZR1XCDQxBp
https://dl.doubtnut.com/l/_dN3UNhBDjkgv

C. Time period of a simple pendulum on the Earth would

decrease

D. Walking on the ground would become more difficult

o Watch Video Solution

480. The kinetic energies of a planet in an elliptical orbit
about the Sun, at positions A, B and C are K4, Kg and K
respectively. AC is the major axis and SB is perpendicular to

AC at the position of the sun as shown in the figure. Then



https://dl.doubtnut.com/l/_dN3UNhBDjkgv
https://dl.doubtnut.com/l/_g9NouXbmIX8l

A K tKgltKo

B. KBgtKAgtKC

C. Kgpltk A< KC

D. K4gtKpgtKo

o Watch Video Solution

Based on Acceleration due to gravity

1. The radius of the moon is 1.7 x 10® m and its mass is

7.35 x 10*2 kg . What is the acceleration due to gravity on the

surface of the moon ? Given G = 6.67 x 10~ " Nm?kg 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_g9NouXbmIX8l
https://dl.doubtnut.com/l/_4fJ4HOuPfYxU

2. Assuming the earth to be a uniform sphere of radius 6400
km and density 5.5gem ~ 2, find the value of g on its surface .

Given G = 6.66 x 10 "' Nm?kg 2

o Watch Video Solution

3. The mass of Jupiter is 314 times that of earth and the

diameter of Jupiter is 11.35 times that of earth . If 'g' has a

2

value of 9.8ms ™~ “ on the earth , what is its value on Jupiter ?

o Watch Video Solution

4. The value of 'g' on the surface of the earth is 9.81ms 2 .

Find its value on the surface of the moon . Given mass of


https://dl.doubtnut.com/l/_vffacizSKQ0Y
https://dl.doubtnut.com/l/_9w1qBxpwMyeS
https://dl.doubtnut.com/l/_bJ6pXYrUgjif

earth 6.4 x 10* kg , radius of earth = 6.4 X 106 m , mass of

the moon = 7.4 x 10** kg , radius of moon =1.76 x 10° m.

o Watch Video Solution

5. Given that the mass of the earth is 81.5 times the mass of
the moon and the diameter of the moon is 0.27 times that of
the earth . Calculate the value of acceleration due to gravity

at the surface of the moon . Given 'g' on the earth = 9.8ms ~ 2

o Watch Video Solution

6. An astronaut on the moon measures the acceleration due
to gravity to be 1.7ms 2 . He known that the radius of the

moon is about 0.27 times that of the earth . Find the ratio of


https://dl.doubtnut.com/l/_bJ6pXYrUgjif
https://dl.doubtnut.com/l/_5yx2gz6QNupJ
https://dl.doubtnut.com/l/_VF4MEL7G1ARc

the mass of the earth to that of the moon , if the value of g

on the earth's surface is 9.8ms 2.

o Watch Video Solution

7. The acceleration due to gravity on the surface of the earth
is 10ms 2 . The mass of the planet . Mars as compared to
earth is 1/10 and radius is 1/2 . Determine the gravitational

acceleration of a body on the surface on Mars .

o Watch Video Solution

8. A body weights 100 kg on earth . Find its weight on mars .
The mass and radius of mars are 1/10 and 1/2 of the mass and

radius of earth .

| o Ao _L vl o ~_ 1.0


https://dl.doubtnut.com/l/_VF4MEL7G1ARc
https://dl.doubtnut.com/l/_72iug7QOlKts
https://dl.doubtnut.com/l/_uTuthWfqc5GM
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9. The weight of a person on the Earth is 80kgwt. What will be
his weight on the Moon ? Mass of the Moon
= 7.34 % 1022kg, radius = 1.75 x 10°m and gravitational
constant = 6.67 x 10~ " Nm?kg ~%. What will be the mass
of the person at the Moon and acceleration due to gravity
there ? If this person can jump 2m high on the Earth, how

much high can he jump at the Moon ?

o Watch Video Solution

10. The radius and density of two artificial satellites are
R, Ry and ,p1, po respectively. The ratio of acceleration due

to gravitation them will be

| o Watch Video Solution


https://dl.doubtnut.com/l/_uTuthWfqc5GM
https://dl.doubtnut.com/l/_mv4vMSw862c4
https://dl.doubtnut.com/l/_MWE3EBJSY6Gv

11. A planet whose size is the same and mass 4 times as that
of Earth, find the amount of energy needed to lift a 2kg mass
vertically upwards through 2m distance on the planet. The

value of g on the surface of Earth is 10ms ~ 2.

o Watch Video Solution

Based on Variation of g with Altitude

1. The radius of the earth is 6000 km . What will be the weight
of a 120 kg body if it is taken to a height of 2000 km above

the surface of the earth?

o Watch Video Solution



https://dl.doubtnut.com/l/_MWE3EBJSY6Gv
https://dl.doubtnut.com/l/_5Fq9o6xI2UvY
https://dl.doubtnut.com/l/_lvD2ytPIwvR2

2. At what height above the surface of the earth will the
acceleration due to gravity be 25% of its value on the
surface of the earth ? Assume that the radius of the earth is

6400 km .

o Watch Video Solution

3. Find the value of g at a height of 400 km above the surface

of the earth . Given radius of the earth , R = 6400 km and

value of g at the surface of the earth = 9.8ms 2.

o Watch Video Solution

4. At what height from the surface of earth will the value of g

becomes 40 % from the value at the surface of earth. Take


https://dl.doubtnut.com/l/_W6MoJNLjfP9N
https://dl.doubtnut.com/l/_gPuJqrOXupuy
https://dl.doubtnut.com/l/_rKL5sAuJ1oge

radius of the earth = 6.4 x 10%m.

o Watch Video Solution

5. At what height above the surface of earth , acceleration due
to gravity will be (i) 4 % , (ii) 50 % of its value on the surface

of the earth ? Given , radius of the earth = 6400 km .

o Watch Video Solution

Based on Variation of g with Depth

1. Find the value of acceleration due to gravity in a mine at a

depth of 80 km from the surface of the earth . Radius of the

earth =6400 km .



https://dl.doubtnut.com/l/_rKL5sAuJ1oge
https://dl.doubtnut.com/l/_FJS3CGV1JvGr
https://dl.doubtnut.com/l/_wdWZSOk1kWhA

[ o Watch vVideo Solution ]

2. Calculate the depth below the surface of the earth where
acceleration due to gravity becomes half of its value at the

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

° Watch Video Solution

3. How much below the surface of the earth does the
acceleration due to gravity become 70 % of its value at the

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

o Watch Video Solution



https://dl.doubtnut.com/l/_wdWZSOk1kWhA
https://dl.doubtnut.com/l/_7km2i054f6Uw
https://dl.doubtnut.com/l/_NsvkKSW1cnrQ

4. How much below the surface of the earth does the
acceleration due to gravity (i) reduced to 36 % (ii) reduces by
36 % , of its value on the surface of the earth ? Radius of the

earth =6400 km .

o Watch Video Solution

5. Compare the weight of a body 100 km above and 100 km

below the surface of the earth . Radius of the earth = 6400 km

o Watch Video Solution

Based on Variation of g with Rotation of the earth



https://dl.doubtnut.com/l/_c4nAk8iOrJGL
https://dl.doubtnut.com/l/_k1SmE8nnBjyN

1. Calculate the value of acceleration due to gravity at a place

of latitude 45° . Radius of the earth = 6.38 x 10° km ..

o Watch Video Solution

2. If the earth stops rotating about its axis , then what will be
the change in the value of g at a place in the equitorial plane

? Radius of the earth = 6400 km.

o Watch Video Solution

3. Assuming that the whole variation of the weight of a body
with its position on the surface of the earth is due to its

rotation , find the difference in the weight of 5 kg as


https://dl.doubtnut.com/l/_MUBoA5cKUFjG
https://dl.doubtnut.com/l/_lrcLCJ0PxQT2
https://dl.doubtnut.com/l/_LVcvHmeYsSTj

measured at the equator and at the poles . Radius of the

earth =6.4 x 10° m.

o Watch Video Solution

4. How many times faster than its present speed the earth
should rotate so that the apparent weight of an object at
equator becomes zero ? Given radius of the earth =

6.37 x 10° m . What would be the duration of the day in that

case ?

o Watch Video Solution

G :Based on Orbital Velocity of Satellites


https://dl.doubtnut.com/l/_LVcvHmeYsSTj
https://dl.doubtnut.com/l/_3VTcUEPRogy2

1. An artificial satellite circled around the earth at a distance

of 3400 km. Calculate its orbital velocity and period of

revolution. Radius of earth =6400 km and g = 9.8ms 2.

o Watch Video Solution

2. The orbit of a geostationary satellite is concentric and
coplanar with the equator of Earth and rotates along the
direction of rotation of Earth. Calculate the height and speed.

Take mass of Earth = 6 x 10~ " Nm?2kg ~2. Given w2 = 10.

o Watch Video Solution

3. A satellite revolves round a planet in an orbit just above the

surface of planet. Taking G = 6.67 x 10~ ! Nm?kg 2 and


https://dl.doubtnut.com/l/_3DwvoKuHQUH5
https://dl.doubtnut.com/l/_IhzrtG09scy3
https://dl.doubtnut.com/l/_rnlm3oRRtB9U

the mean density of the planet = 8.0 X 103k:gm_3, find the

period of satellite.

o Watch Video Solution

4. An artifical satellitee of mass 100kg is in a circular orbit at
500km above the Earth's surface. Take redius of Earth as
6.5 x 10%m.(a) Find the acceleration due to gravity at any
point along the satellite path (b) What is the centripetal

acceleration o fthe satellite?

o Watch Video Solution

H: Based on Escape Velocity


https://dl.doubtnut.com/l/_rnlm3oRRtB9U
https://dl.doubtnut.com/l/_KZXj2TjYAUFa

1. Find the velocity of escape at the moon. Given that its

radius is 1.7 x 10° m and the value of 'g' is 1.63ms ~ 2.

o Watch Video Solution

2. The mass of Jupiter is 1.91 x 10%° kg and its diameter is
13.1 x 10" m. Calculate the escape velocity on the surface of

Jupiter.

o Watch Video Solution

3. Calculate the minimum speed required by a rocket to pull
out of the gravitational force of Mars. Given that the earth
has a mass 9 times and radius twice of the planet Mars.

Escape speed on the surface of earth is 11.2kms 1.


https://dl.doubtnut.com/l/_aXR2CE868iQp
https://dl.doubtnut.com/l/_lvG3qTay4gdR
https://dl.doubtnut.com/l/_1Ay37iZ12OJV

° Watch Video Solution

4. The escape velocity of a body from the earth is 11.2km / s.
If a body is projected with a velocity twice its escape velocity,

then the velocity of the body at infinity is (in km / s)

o Watch Video Solution

5. Find the velocity of escape from the sun, if its mass is
1.89 x 10°° kg and its distance from the earth is 1.59 x 10°

km. Take G = 6.67 x 10 ' Nm?2kg 2

o Watch Video Solution



https://dl.doubtnut.com/l/_1Ay37iZ12OJV
https://dl.doubtnut.com/l/_eKwUV8bvIhcu
https://dl.doubtnut.com/l/_GZtp5nEutX1M

6. A body is at a heighyt equal to the radius of the earth from
the surface of the earth. With what velocity be it thrown so
that it goes out of the gravitational field of the earth? Given
M, = 6.0 x 10**kg, R, = 6.4 x 10°m and

G = 6.67 x 10" Y Nm?kqg 2.

o View Text Solution

7. A body of mass 100 kg falls on the earth from infinity. What
will be its velocity on reaching the earth? What will be its K.E..
? Radius of the earth is 6400 km and g = 9.8ms 2. Air

friction is negligible.

o View Text Solution



https://dl.doubtnut.com/l/_st2PIpcwSSqQ
https://dl.doubtnut.com/l/_WF9vbdeWiZGC

8. A spaceship is launched into a circular orbit close to the
earth's surface . What additional velocity has now to be
imparted to the spaceship in the orbit to overcome the

gravitational pull. Radius of earth = 6400km, g = 9.8m /s°.

o Watch Video Solution

I: Based on Kepler s Law of Periods

1. If the earth be one half its present distance from the sun,

how many day will the present one year on the surface of

earth will change?

o Watch Video Solution



https://dl.doubtnut.com/l/_bFpay6aTA4Yb
https://dl.doubtnut.com/l/_gy5KpxXW9DEq

2. The distance of planet Jupiter from the Sun is 5.2 times that
of the earth. Find the period of revolution of Jupiter around

the Sun.

o Watch Video Solution

3. The time period of Jupiter is 11.6 years. How far is Jupiter
from the Sun? Distance of the Earth from the sun is

1.5 x 10"'m

o Watch Video Solution

4. A geostationary satellite is orbiting the earth at a height of

6R above the surface of the earth, where R is the radius of the


https://dl.doubtnut.com/l/_zOwl89IgT0PS
https://dl.doubtnut.com/l/_03hnySTU4wdK
https://dl.doubtnut.com/l/_kWe8cHBNPxSW

earth. The time period of another satellite at a height of 2.5 R

from the surface of the earth is ...... hours.

o Watch Video Solution

5.The radius of earth's orbit is 1.5 x 10® km and that of Mars
is 2.5 x 10" m. In how many years, does the Mars complete

its one revolution ?

o View Text Solution

6. 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 7r; and 7, respectively. Find the
relation between the time period of the planet in terms of r;

and rs.


https://dl.doubtnut.com/l/_kWe8cHBNPxSW
https://dl.doubtnut.com/l/_uCkU30srnk0H
https://dl.doubtnut.com/l/_sfyoCYHPcEdX

o Watch Video Solution

J: Based on Gravitational Intensity, Potential and Potential

Energy

1. Two masses 90kg and 160kg are at a distance 5m apart.
Compute the magnitude of intensity of the gravitational field
at a point distance 3m from the 90kg and 4m from the 160kg

mass. G = 6.67 x 10~ kg 2

o Watch Video Solution

2. The gravitational field intensity at a point 10, 000km from
the centre of the earth is 4.8Nkg '. The gravitational

potential at that point is



https://dl.doubtnut.com/l/_sfyoCYHPcEdX
https://dl.doubtnut.com/l/_MCUMeTE01LcZ
https://dl.doubtnut.com/l/_AaAUGJTnNR00

_ o Watch Video Solution

3. The distance between the earth and the moon is 3.85 x 10°
metre. At what point in between the two will the gravitational
field intensity be zero ? Mass of the earth is = 6.0 x 10** kg,

mass of the moon = 7.26 x 10?% kg

o Watch Video Solution

4. Two bodies of masses 100kg and 1000kg are at a distance
1.00m apart.Calculate the gravitational field intensity and the

potential at the middle point of the line joining them

o Watch Video Solution



https://dl.doubtnut.com/l/_AaAUGJTnNR00
https://dl.doubtnut.com/l/_rYd33QhllKWA
https://dl.doubtnut.com/l/_5kB8p7NxT61v

5. The mass of the earth is 6.0 x 10% kg. Calculate (i) the
potential energy of a body of mass 33.5 kg and (ii) the
gravitational potential, at a distance of 3.35 x 10'® m from

the centre of the earth. Take G = 6.67 x 10~ ' Nm?kg 2

o View Text Solution

6. The mass of the earth is 6.0 X 1024kg and its radius is
6.4 x 10°m. How much work will be done in taking a 10kg
body from the surface of the Earth to infinity ? What will be
the gravitational potential energy of the body on the Earth's
surafce ?

G = 6.67 x 10" Y Nm?kqg 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_8zVlg5DnmC3V
https://dl.doubtnut.com/l/_bjcpEEveiHSq
https://dl.doubtnut.com/l/_Em9PhX4wFloZ

7. A rocket is launched vetically from the surface of the earth

with an initial velocity of 10 kms '.

How for above the
surface of the earth would it go ? Radius of the earth =6400

km and g = 9.8ms 2.

o Watch Video Solution

8. A satellite orbits the earth at a height of 400 km, above the
surface. How much energy must be expended to rocket the
satellite out of the earth's gravitational influence ? Mass of
the satellite=200 kg, mass of the earth=6.0 x 10**kg, radius of

the earth=6.4 x 10(6)m, G=6.67 x 10" " Nm?*Kg >

o Watch Video Solution



https://dl.doubtnut.com/l/_Em9PhX4wFloZ
https://dl.doubtnut.com/l/_TElZX5FcPtMC

9. The radius and mass of Earth are R and M. The
acceleration due to gravity at its surface is g. Calculate the
work required in raising a body of mass m to a height h from

the surface of earth.

o Watch Video Solution

10. A body is to be projected vertically upwards from earth's
surface to reach a height of 9R, where R is the radius of
earth. What is the velocity required to do so? Given

g = 10ms 2 and radius of earth = 6.4 x 10°m.

o Watch Video Solution



https://dl.doubtnut.com/l/_X7a6MSlIwC3c
https://dl.doubtnut.com/l/_qLGzBeAzpwBd

11. Calculate the energy required to move an earth satellite of
mass 10 kg from a circular orbit of radius 2R to that of radius
3R. Given mass of the earth,M = 5.98 x 10% kg and radius of

the earth, R = 6.37 x 10°m.

° View Text Solution

1. An artificial satellite moving in a circular orbit around the

earth has a total energy Ej,. Its potential energy is

A — E,

B. 1.5E,

C.2E,


https://dl.doubtnut.com/l/_sMMZNdCkkQr8
https://dl.doubtnut.com/l/_A4MaZRv96u8h

D. E,

o Watch Video Solution



https://dl.doubtnut.com/l/_A4MaZRv96u8h

