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PHYSICS (GUJRATI ENGLISH)

GRAVITATION

Section A Questions Answers

1. Describe the model and theory of planetary motions

presented in earliest of times.

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xhUGsXKVcscf
https://dl.doubtnut.com/l/_a9b0viTInLcw

2. Explain Kepler's first (Law of Orbits) law for planetary

motion.

o Watch Video Solution

3. Describe the method for drawing an ellipse and explain

fociofellipse, midpoint, semi major axis.

&2

o Watch Video Solution

4. State and prove Kepler's second law (Law of Areas) of

planetary motion.

° Watch Video Solution



https://dl.doubtnut.com/l/_a9b0viTInLcw
https://dl.doubtnut.com/l/_6qppK5b0za5w
https://dl.doubtnut.com/l/_7ZBKDKyttCCn

5. Write the Kepler law of period (Kepler's third law) for

planetary motion.

o Watch Video Solution

6. Give the law of gravitation of Newton.

o Watch Video Solution

7. Write Newton's universal law of gravitation and

represent it in mathematical expression.

o Watch Video Solution



https://dl.doubtnut.com/l/_7ZBKDKyttCCn
https://dl.doubtnut.com/l/_N3lkgptqsEVj
https://dl.doubtnut.com/l/_AoBaPSknfTgO
https://dl.doubtnut.com/l/_YwLU0OhXmi6v
https://dl.doubtnut.com/l/_qqjECnqGYKfz

8. Explain universal law of gravitation. (AS))

o Watch Video Solution

9. Explain principle of super position for gravitational

force.

° Watch Video Solution

10. Explain gravitational force exerted by an extended

object.

o Watch Video Solution



https://dl.doubtnut.com/l/_qqjECnqGYKfz
https://dl.doubtnut.com/l/_xVkPX9RIqhaQ
https://dl.doubtnut.com/l/_sbmSp6lWVR3a

11. Draw schematic drawing of Cavendish's experiment for
determination of universal gravitational constant G and

obtain formula used in it.

o Watch Video Solution

12. Obtain an expression of acceleration produced by
gravity of earth. OR Obtain general equation of
gravitation force at distance r from the centre of earth
and derive the equation of acceleration due to gravity on

the surface of earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_bGwnoAKWxhvD
https://dl.doubtnut.com/l/_6kIy8IJiLwjs

13. Derive the equation for variation of g due to height

from the surface of earth.

[

° Watch Video Solution

14. Find the magnitude of acceleration due to gravity at

height of 10 km from the surface of earth.

o Watch Video Solution

15. Derive the equation for variation of g due to depth

below the surface of earth.

0 Watch Video Solution



https://dl.doubtnut.com/l/_OVwUUcbWVgIi
https://dl.doubtnut.com/l/_e36jL4ZMRcXN
https://dl.doubtnut.com/l/_rRqyGGkba8uS

16. Derive the equation of g at depth d below the surface

of earth.

P

o Watch Video Solution

17. Explain the variations of acceleration due to gravity

inside and outside the earth and draw the graph.

o Watch Video Solution

18. Obtain an expression for the variation in effective

gravitational acceleration g' with latitude due to earth's


https://dl.doubtnut.com/l/_rRqyGGkba8uS
https://dl.doubtnut.com/l/_OzyfmHvcps2W
https://dl.doubtnut.com/l/_oS3RPiKtBN42
https://dl.doubtnut.com/l/_mPFWMSJWve5D

rotation:

o Watch Video Solution

19. Explain gravitational intensity

o Watch Video Solution

20. Define intensity of gravitation and write its equation,

unit and dimensional formula

° Watch Video Solution



https://dl.doubtnut.com/l/_mPFWMSJWve5D
https://dl.doubtnut.com/l/_IwuhmN6TxtEu
https://dl.doubtnut.com/l/_JdsUL92ubfwj

21.In Bohr’s model of an atom which of the following is an

integral multiple of h/2m?

A. Kinetic energy

B. Radius of an atom

C. Potential energy

D. Angular momentum

Answer:

o Watch Video Solution

22. Define gravitational potential energy. Obtain the

formula for the gravitational energy of body at distancer r


https://dl.doubtnut.com/l/_dVSDx0UTts0k
https://dl.doubtnut.com/l/_cnsPMxwwsbIX

(r > R.) from the centre of earth.

o Watch Video Solution

23. Define gravitational potential. Give its unit. Is

gravitational potential vector or scalar ?

o Watch Video Solution

24. Obtain an expression of gravitational potential at a
point in the gravitational field of earth. Give the relation
between gravitational potential and gravitational

potential energy.

o Watch Video Solution



https://dl.doubtnut.com/l/_cnsPMxwwsbIX
https://dl.doubtnut.com/l/_UhMX6zeAFEfh
https://dl.doubtnut.com/l/_LykRyLHKk6Kl

25. Explain escape energy and give its definition.

° Watch Video Solution

26. Explain escape speed.

o Watch Video Solution

27."Why is there no atmosphere on the Moon" - Explain it

in terms of escape velocity

° Watch Video Solution

28. What is satellite ? Gives its types and uses.


https://dl.doubtnut.com/l/_jpsIWMwtK30d
https://dl.doubtnut.com/l/_sa89UgtCxtPz
https://dl.doubtnut.com/l/_LsoEyj1Ur176
https://dl.doubtnut.com/l/_NlsUE52DbFod

o Watch Video Solution

29. What is the orbital velocity of satellite ? Derive its

equation.

0 Watch Video Solution

30. Obtain an equation of orbital time period of satellite

revolves around the earth.

o Watch Video Solution

31. Obtain an expression of total energy of satellite

revolving around the earth.


https://dl.doubtnut.com/l/_NlsUE52DbFod
https://dl.doubtnut.com/l/_84FQ1evZTCw0
https://dl.doubtnut.com/l/_LhNwq1cujjyU
https://dl.doubtnut.com/l/_e25fRagbBbhq

o Watch Video Solution

32. What is binding energy of satellite ? Write its

equation.

0 Watch Video Solution

33. What is geostationary satellite ? For remain geo
stationary obtain the equation of its height from the

surface of earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_e25fRagbBbhq
https://dl.doubtnut.com/l/_XzIyuqL3dFAW
https://dl.doubtnut.com/l/_BRdRU5BDpQMS

34. What are the conditions necessary for a satellite to

appear stationary.

o Watch Video Solution

35. Explain polar satellite .

o Watch Video Solution

36. What is weightlessness ? Explain with example.

° Watch Video Solution

Section A Try Yourself Vsgs


https://dl.doubtnut.com/l/_sP6jel4IVP5E
https://dl.doubtnut.com/l/_jmWLSmMahJo9
https://dl.doubtnut.com/l/_6CSvXw39ybTX

1. Describe Ptolemy model for planetary motion.

° Watch Video Solution

2. Give the thoughts of Rushi and Scientist Aryabhatta on

the planetary motion.

o Watch Video Solution

3. Describe Nicholas Copernicus model for planetary

motion.

° Watch Video Solution



https://dl.doubtnut.com/l/_QSB3iD7kv74I
https://dl.doubtnut.com/l/_sbCC3q2K4FD4
https://dl.doubtnut.com/l/_ehVMX2DniVza

4. Give the contribution of Tycho Brahe on planetary

motion.

° Watch Video Solution

5. For proposing universal law of gravitation which laws

are taking for help?

o Watch Video Solution

6. Explain Kepler's first (Law of Orbits) law for planetary

motion.

° Watch Video Solution



https://dl.doubtnut.com/l/_m0eA27c4qDH5
https://dl.doubtnut.com/l/_iIlyvDXDfdEb
https://dl.doubtnut.com/l/_EOb3pr0f7VLB

7. State and prove Kepler's second law (Law of Areas) of

planetary motion.

° Watch Video Solution

8. Write the Kepler law of period (Kepler's third law) for

planetary motion.

o Watch Video Solution

9. Explain universal law of gravitation. (AS))

° Watch Video Solution



https://dl.doubtnut.com/l/_iFHyBiaVfQSC
https://dl.doubtnut.com/l/_DLMQH1rIVCjq
https://dl.doubtnut.com/l/_hOmVMlA0r62e

10. Give the CGS unit of universal gravitational constant

(G).

° Watch Video Solution

11. Write CGS and MKS unit of G.

o Watch Video Solution

12. Write dimensional formula of universal constant of

gravitation (G).

° Watch Video Solution



https://dl.doubtnut.com/l/_6qXioQPZNN25
https://dl.doubtnut.com/l/_ovvDJDJJoepe
https://dl.doubtnut.com/l/_wBZwVnvszjkN

13. If the mass of two bodies is doubled and the distance
of two bodies also doubled, the new gravitational force

becomes what ?

° Watch Video Solution

14. What is gravity at a point inside a spherical shell?

o Watch Video Solution

15. Define acceleration due to gravity.

° Watch Video Solution



https://dl.doubtnut.com/l/_5PzhGAZDJWFo
https://dl.doubtnut.com/l/_NSig1CZ5rtCu
https://dl.doubtnut.com/l/_Aap4Qlxf50ow

16. Give the magnitude of g on the surface of earth.

° Watch Video Solution

17. What is gravitational force on a particl at the centre of

earth ?

o Watch Video Solution

18. How force of gravity F varies inside the earth at

distance r(r < R.).

° Watch Video Solution



https://dl.doubtnut.com/l/_QRYmddVBilXo
https://dl.doubtnut.com/l/_dgXObIlKnmtr
https://dl.doubtnut.com/l/_mEFvU7hiAAmH

19. How much radius of earth at equator is grater than the

radius at poles of earth

° Watch Video Solution

20. Write the difference between Gand g .

o Watch Video Solution

21. Write the equation of gravitation acceleration which is

used for any height from the surface of Earth.

° Watch Video Solution



https://dl.doubtnut.com/l/_UvZOAW7Xi8aH
https://dl.doubtnut.com/l/_YjhxKYQRKjkW
https://dl.doubtnut.com/l/_ItPDarSaFuFL

22. Write the equation of acceleration which is used for

height h < < R, from the surface of earth.

° Watch Video Solution

23. Find the magnitude of acceleration due to gravity at

height of 10 km from the surface of earth.

o Watch Video Solution

24. What is value of acceleration due to gravity (g) at the

centre of earth?

° Watch Video Solution



https://dl.doubtnut.com/l/_rmombp5JpplQ
https://dl.doubtnut.com/l/_ezYenhsbhhnp
https://dl.doubtnut.com/l/_LVrAinJjgFVJ

25. What will be the variation of g below and above the

surface of earth?

° Watch Video Solution

26. Define gravitational potential energy. Obtain the
formula for the gravitational energy of body at distancer r

(r > R,) from the centre of earth.

o Watch Video Solution

27. Gravitational potential is negative it does it mean?

° Watch Video Solution



https://dl.doubtnut.com/l/_cpAeWydVYHPf
https://dl.doubtnut.com/l/_vDGCwzgAhiQ8
https://dl.doubtnut.com/l/_4hT4PiXEyQ7w

28. What is the change in the potential energy going away

from earth?

° Watch Video Solution

29. What is the charge in the potential energy coming

near to the earth ?

o Watch Video Solution

30. What is the magnitude of potential energy at infinity

distance ?

0 Watch Video Solution



https://dl.doubtnut.com/l/_Y7F4X3O4A6eE
https://dl.doubtnut.com/l/_U83AS4T3oELc
https://dl.doubtnut.com/l/_uD3AgiTjCu8j

31. Write the change in gravitational potential energy of a

body lifted at height h from the surface of earth ?

° Watch Video Solution

32. Define gravitational potential. Give its unit. Is

gravitational potential vector or scalar ?

o Watch Video Solution

33. Write CGS and MKS unit of G.

° Watch Video Solution



https://dl.doubtnut.com/l/_xaJObhOu774W
https://dl.doubtnut.com/l/_1f5mDP6ot09S
https://dl.doubtnut.com/l/_uz9O7bibNcbe

34. Define gravitational potential. Give its unit. Is

gravitational potential vector or scalar ?

o Watch Video Solution

35. Define gravitational potential energy. Obtain the
formula for the gravitational energy of body at distancer r

(r > R,) from the centre of earth.

o Watch Video Solution

36. Write the expression of gravitational potential energy

and gravitational potential at the surface of earth .

o Watch Video Solution



https://dl.doubtnut.com/l/_eOjtu7JrY28V
https://dl.doubtnut.com/l/_LiWcM2JC16T3
https://dl.doubtnut.com/l/_5e3w3iWxWaGg

37. Give the difference between gravitational potential

energy and gravitational potential.

° Watch Video Solution

38. Explain escape energy and give its definition.

o Watch Video Solution

39. What is the total energy at infinite distance ? (zero or

positive)

° Watch Video Solution



https://dl.doubtnut.com/l/_5e3w3iWxWaGg
https://dl.doubtnut.com/l/_PRejpYr1B9uJ
https://dl.doubtnut.com/l/_D5ePSm8yGD6Y
https://dl.doubtnut.com/l/_tWFgA3kPKaML

40. A stationary body on a surface of earth have negative

energy - What it indicate ?

° Watch Video Solution

41. How much force of gravitation acted on a body at

infinite distance from the earth ?

o Watch Video Solution

42. Explain escape energy of body lying on the earth

° Watch Video Solution



https://dl.doubtnut.com/l/_1J7ipDgE5YRv
https://dl.doubtnut.com/l/_RtDwHAb5NmWr
https://dl.doubtnut.com/l/_e4FBYnhhm02I

43. Give the binding energy of body lying on the earth at

distance r from the centre of earth

° Watch Video Solution

44, Give the unit and dimensional formula of escape

energy.

o Watch Video Solution

45, Define escape velocity

° Watch Video Solution



https://dl.doubtnut.com/l/_8DfHbm58bNiK
https://dl.doubtnut.com/l/_XUvFrNGqzRGR
https://dl.doubtnut.com/l/_xqCamQzwNwY9

46. What is the value of escape velocity of a body lying on

the surface of earth?

° Watch Video Solution

47.What is the value of escape velocity of a body lying on

the surface of moon ?

o Watch Video Solution

48. On what factors escape velocity does not depend?

° Watch Video Solution



https://dl.doubtnut.com/l/_xpHPkBTkzMDY
https://dl.doubtnut.com/l/_0sNEBKbq5zUT
https://dl.doubtnut.com/l/_ZSlbpgsXBNgT

49. What is satellite ? Gives its types and uses.

° Watch Video Solution

50. Give the name of two satellites.

o Watch Video Solution

51. Write two uses of satellite.

° Watch Video Solution

52. What is the orbital velocity of satellite ? Derive its

equation.


https://dl.doubtnut.com/l/_ydhheX502Ttz
https://dl.doubtnut.com/l/_O1itKq1yFAhm
https://dl.doubtnut.com/l/_cmgV7Omf9BUK
https://dl.doubtnut.com/l/_xsDRnsGU6BWG

o Watch Video Solution

53. Which force is responsible for necessary centripetal

force of satellite revolving around the earth?

0 Watch Video Solution

54. What is the orbital velocity of satellite ? Derive its

equation.

o Watch Video Solution

55. Obtain an equation of orbital time period of satellite

revolves around the earth.


https://dl.doubtnut.com/l/_xsDRnsGU6BWG
https://dl.doubtnut.com/l/_ctrko9wJ4rOg
https://dl.doubtnut.com/l/_RdF9lp36bJLG
https://dl.doubtnut.com/l/_kLJxc53iE39q

o Watch Video Solution

56. Obtain an equation of orbital time period of satellite

revolves around the earth.

0 Watch Video Solution

57. Obtain an equation of orbital time period of satellite

revolves around the earth.

o Watch Video Solution

58. Obtain an expression of total energy of satellite

revolving around the earth.


https://dl.doubtnut.com/l/_kLJxc53iE39q
https://dl.doubtnut.com/l/_OKYVE5mhpxrg
https://dl.doubtnut.com/l/_8lNldkFZtNBF
https://dl.doubtnut.com/l/_7UOEfmKgt70J

o Watch Video Solution

59. Why the potential energy of the satellite comes

negative?

0 Watch Video Solution

60. Obtain an expression of total energy of satellite

revolving around the earth.

o Watch Video Solution

61. Why the total energy of satellite comes negative?

| ° Watch Video Solution


https://dl.doubtnut.com/l/_7UOEfmKgt70J
https://dl.doubtnut.com/l/_shgRGXONN5Hy
https://dl.doubtnut.com/l/_6WGW1nDxQQZv
https://dl.doubtnut.com/l/_9B7zFHh2iSTz

62. What is binding energy of satellite ? Write its

equation.

° Watch Video Solution

63. Write the expression for binding energy of a satellite.

o Watch Video Solution

64. What is geostationary satellite ? For remain geo
stationary obtain the equation of its height from the

surface of earth.

| a WAL _ L vl e~ ]


https://dl.doubtnut.com/l/_9B7zFHh2iSTz
https://dl.doubtnut.com/l/_zGrC2zMsWC2V
https://dl.doubtnut.com/l/_Sp7mGQEQEWCd
https://dl.doubtnut.com/l/_JfuRijyy3Gbh

{L T Vvvallll VIUCO oVUIULiVIl ) |

65. What is the orbital period of geo stationary satellite ?

o Watch Video Solution

66. What is geostationary satellite ? For remain geo
stationary obtain the equation of its height from the

surface of earth.

o Watch Video Solution

67. Give the uses of geo stationary satellite.

° Watch Video Solution



https://dl.doubtnut.com/l/_JfuRijyy3Gbh
https://dl.doubtnut.com/l/_N6lDCDf2fhSN
https://dl.doubtnut.com/l/_ngqCI1NRc652
https://dl.doubtnut.com/l/_mQeOWABCyGA7

68. Explain polar satellite .

o Watch Video Solution

69. What is the orbital period of polar satellite ?

° Watch Video Solution

70. At which height from the surface of earth polar

satellite revolving around the earth ?

o Watch Video Solution



https://dl.doubtnut.com/l/_mQeOWABCyGA7
https://dl.doubtnut.com/l/_ZoJcBrHhFuIb
https://dl.doubtnut.com/l/_EqLbVYfMYCPJ
https://dl.doubtnut.com/l/_mulTjirs1Sul

71. What is the direction of rotation of polar satellite ?

° Watch Video Solution

72. What is the directions of rotation of geo stationary

satellite ?

o Watch Video Solution

73. Give the uses of polar satellite

° Watch Video Solution

74. What is weightlessness ? Explain with example.


https://dl.doubtnut.com/l/_ApIbDiojHRjM
https://dl.doubtnut.com/l/_8Ckgqf1gDkGK
https://dl.doubtnut.com/l/_npqUJgbidBoN
https://dl.doubtnut.com/l/_59sorRXcNesg

o Watch Video Solution

75. Who decides the upward direction in artificial satellite

?

° Watch Video Solution

76. Which fact is represented by the pictures of astronaut

floating in satelliite ?

o Watch Video Solution

Section B Numericals Numerical From Textual Illustration



https://dl.doubtnut.com/l/_59sorRXcNesg
https://dl.doubtnut.com/l/_Afn0XqIHDUEc
https://dl.doubtnut.com/l/_f61Xo0aCA7ND

1. Let the speed of the planet at the perihelion P in figure .
(a) be v, and the Sun - planet distance SP be r, . Relate
{rp, v, } to the corresponding quantities at the apphelion
{r4,va} . Will the planet take equal take equal times to

traverse BAC and CPB ?

o Watch Video Solution

2. Three equal masses of m kg each are fixed at the
vertices of an equilateral triangle ABC. (a) What is the
force acting on a mass 2 m placed at the centroid G of the
triangle ? (b) What is the force if the mass at the vertex A

is doubled ? (Take AG=BG=CG=1m)

| o |


https://dl.doubtnut.com/l/_CvaPAo63bmSL
https://dl.doubtnut.com/l/_65UFW3tjsik8

| & Watch Video Solution ]

3. Find the potential energy of a system of four particles
placed at the vertices of a square of side I. Also obtain the

potential at the centre of the square.

o Watch Video Solution

4. Two uniform solid spheres of equal radii R, but mass M
and 4 M have a center to centre separation 6 R, as shown
in figure. The two spheres are held fixed. A projectile of
mass m is projected from the surface of the sphere of
mass M directly towards the centre of the second sphere.
Obtain an expression for the minimum speed v of the

projectile so that it reaches the surface of the second


https://dl.doubtnut.com/l/_65UFW3tjsik8
https://dl.doubtnut.com/l/_CZxbsoUEdgCn
https://dl.doubtnut.com/l/_ZJNictKUPgva

sphere.

P

o Watch Video Solution

5.The planet Mars has two moons, phobos and delmos. (i)
phobos has a period 7 hours, 39 minutes and an orbital
radius of 9.4 Xx 103 km. Calculate the mass of mars. (ii)
Assume 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. What is the length of the

martian year in days ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ZJNictKUPgva
https://dl.doubtnut.com/l/_dzjNWOO5xHl0

6. Weighing the Earth : You are given the following data: g
= 981 ms 2, Rp = 6.37 x £10% m, the distance to the
moon R = 3.84 x 10> m and the time period of the
moon’s revolution is 273 days. Obtain the mass of the

Earth M in two different ways.

o Watch Video Solution

7. Express the constant k of Eq. (8.38) in days and

3 . The moon is at a

kilometres. Given k = 10 ®s?m™
distance of 3.84x x 105 km from the earth. Obtain its

time-period of revolution in days.

o Watch Video Solution



https://dl.doubtnut.com/l/_I394gLxxRZzO
https://dl.doubtnut.com/l/_8HepTdb90fB5
https://dl.doubtnut.com/l/_Qp9nHWYUzf6c

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

in the kinetic and potential energies ?

o Watch Video Solution

9. Three equal masses m are placed at the three vertices of
the equivlateral triangle. A mass M is placed at the
centroid of triangle. Find gravitational force on it. The

distance of centroid to vertice is 1 m.

o Watch Video Solution



https://dl.doubtnut.com/l/_Qp9nHWYUzf6c
https://dl.doubtnut.com/l/_eUME3ZMK7CcR

10. A particle of mass m is placed at each vertices of
equilateral triangle. If the particle of 5 kg is placed at the
centroid of triangle, then find the gravitational force on it.

The distance between centroid to vertice is 2 m.

o Watch Video Solution

11. As shown in figure , four masses each of mass 3+/2 kg
at the corners of a square of side 3 m . Calculate the
gravitational potential energy of system of these four
particles. Also calculate the gravitational potential at the
centre of square. (G = 6.67210 ! Sl unit)

L.

P ¥

o Watch Video Solution



https://dl.doubtnut.com/l/_HDKvyRUGidGI
https://dl.doubtnut.com/l/_o9UzGCwbBH4W

12. Two solid spherical planets have equal radii and mass
of 4M and 9M and distance between their centre is 6R. A
body of mass m is projected toward heavy planet, then
what should be the ditsance of body of mass m from
lighter planet so that the gravitational force on it will be

zero ?

o Watch Video Solution

13. Weighing the Earth : You are given the following data:
g = 9.81 ms 2, Rp = 6.37 x £10% m, the distance to the
moon R = 3.84 x 10> m and the time period of the
moon’s revolution is 273 days. Obtain the mass of the

Earth Mg in two different ways.


https://dl.doubtnut.com/l/_o9UzGCwbBH4W
https://dl.doubtnut.com/l/_1nXLr0G6o7ha
https://dl.doubtnut.com/l/_MLGJmpvQXtd7

o Watch Video Solution

14. Find the value of k in equation in day and kilometer.
E = 10 3s®m 3 The distance of artificial satellite from
earth is 14R. Where Re = radius of earth. Find its time

period.

o Watch Video Solution

15. A 400 kg satellite is in a circular orbit of radius 2Rpg
about the Earth. How much energy is required to transfer
it to a circular orbit of radius 4R ? What are the changes

in the kinetic and potential energies ?

o Watch Video Solution



https://dl.doubtnut.com/l/_MLGJmpvQXtd7
https://dl.doubtnut.com/l/_XEqqUtg7Rp3q
https://dl.doubtnut.com/l/_saxM4EGNJbl4

Section B Numerical From Textual Exercise Answer The

Following

1. You can shled a charge from electrical forces by putting
it inside a hollow conductor. Can you shield a body from
the gravitational influence of nearby matter by putting it

inside a hollow sphere or by some other means ?

o Watch Video Solution

2. Acceleration due to gravity is independent of mass of

the earth/mass of the body.

o Watch Video Solution



https://dl.doubtnut.com/l/_saxM4EGNJbl4
https://dl.doubtnut.com/l/_gT6ZHtOr1wWf
https://dl.doubtnut.com/l/_MFULbrRHhzdy

3. 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

4. In one of the satellites of Jupiter has an orbital period
of 1.769 days and the radius of the orbit is 4.22 x 10° m.
Show that the mass of Jupiter is about one-thousandth

that of the sun.

o Watch Video Solution



https://dl.doubtnut.com/l/_MFULbrRHhzdy
https://dl.doubtnut.com/l/_yMSvwtlflEjQ
https://dl.doubtnut.com/l/_1yDBnfQNQRjY

5. Let us assume that our galaxy consists of 2.5 z x 10
stars each of one solar mass. How long will a star at a
distance of 50,000 ly from the galactic centre take to
complete one revolution? Take the diameter of the Milky

Way to be 10° ly.

o Watch Video Solution

6. Choose the correct alternative :

(a) If the zero of potential energy is at infinityn the total
energy of an orbiting satellite is negative of its
kinetic/potential energy.

(b) The energy required to launch an orbiting satellite out

of earth's gravitational influence is more/less than the


https://dl.doubtnut.com/l/_PrkxOuuaJ425
https://dl.doubtnut.com/l/_3OuCgVGqvqbd

energy required to project a stationary object at the same

height (as the satellite) out of earth's influence.

o Watch Video Solution

7.Does the escape speed of a body from the earth depend
on (a) the mass of the body, (b) the location from where it
is projected, (c) the direction of projection, (d) the height

of the location from where the body is launched?

o Watch Video Solution

8. 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)


https://dl.doubtnut.com/l/_3OuCgVGqvqbd
https://dl.doubtnut.com/l/_5hnJrpgZraaq
https://dl.doubtnut.com/l/_I8pkev2u4ytl

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

9. 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

10. In the following two exercises, choose the correct
answer from among the given ones, The gravitational

intensity at the centre of a hemispherical shell of uniform


https://dl.doubtnut.com/l/_I8pkev2u4ytl
https://dl.doubtnut.com/l/_Tmslz47eAdbm
https://dl.doubtnut.com/l/_ftc7LHHZKrYX

mass density has the direction indicated by the arrow as
shown in figure. (i) a, (ii) b, (iii)c, (iv) O

=

o Watch Video Solution

1. For the above problem, the direction of the
gravitational intensity at an arbitrary point P is indicated

by the arrow (1) d, (ii) e, (iii) f, (iv) g.

o Watch Video Solution

12. 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.


https://dl.doubtnut.com/l/_ftc7LHHZKrYX
https://dl.doubtnut.com/l/_y0NjWRGcrP9M
https://dl.doubtnut.com/l/_jkUVIsQ3DFEi

Mass of the earth = 6 x 10%*kg. Neglect the effect of other

planets etc. (orbittal radtus =1.5 x 10" m).

o Watch Video Solution

13. How will you ‘weigh the sun’, that is estimate its mass?
The mean orbital radius of the earth around the sun is

1.5 x 108 km.

o Watch Video Solution

14. A saturn year is 29.5 times the earth year. How far is the
saturn from the sun if the earth is 1.50 x 10°® km away

from the sun ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_jkUVIsQ3DFEi
https://dl.doubtnut.com/l/_TcJ8zdFs81UW
https://dl.doubtnut.com/l/_UqqePWzw2vxL

15. 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

16. 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 weighed 250 N on the surface

?

o Watch Video Solution



https://dl.doubtnut.com/l/_UqqePWzw2vxL
https://dl.doubtnut.com/l/_pKh1k005QxCy
https://dl.doubtnut.com/l/_e2PBzv3xobLd

17. A rocket is fired vertically with a speed of 5 km s~ !

from the earth’s surface. How far from the earth does the
rocket go before returning to the earth ? Mass of the
earth = 6.0 x 10* kg, mean radius of the earth =

6.4 x 10°n, G = 6.67 x 10" N m2kg >

o Watch Video Solution

18. The escape speed of a projectile on the earth’s surface
is 112 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 Watch Video Solution



https://dl.doubtnut.com/l/_HT7qo2QZpbM6
https://dl.doubtnut.com/l/_yzYsftLofV5x
https://dl.doubtnut.com/l/_lanmrtjxzpLM

19. 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 10n, G = 6.67 x 10 11 Nm?kg*

o Watch Video Solution

20. Two stars each of one solar mass ( =2 X 103Okg)

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”4 km. Assume the stars to remain

undistorted until they collide. (Use the known value of G).


https://dl.doubtnut.com/l/_lanmrtjxzpLM
https://dl.doubtnut.com/l/_B3eyYXzWdbMl

o Watch Video Solution

21. Two heavy spheres each of mass 100 kg and radius 0.10
m are placed 1.0 m apart on a horizontal table. What is the
gravitational force and potential at the mid point of the
line joining the centres of the spheres ? Is an object
placed at that point in equilibrium? If so, is the

equilibrium stable or unstable ?

° Watch Video Solution

Section B Additional Exercise


https://dl.doubtnut.com/l/_B3eyYXzWdbMl
https://dl.doubtnut.com/l/_j8r6byp97QKD

1. As you have learnt in the text 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 this satellite ? (Take the potential
energy at infinity to be zero).

Mass of the earth 6.0 x 10%4(k9)

Radius = 6400 km .

o Watch Video Solution

2. A star 2.5 times the mass of the sun and collapsed to a
size of 12 km rotates with a speed of 1.2 rev. per second.
(Extremely compact stars of this kind are known as

neutron stars. Certain stellar objects called pulsars belong


https://dl.doubtnut.com/l/_cVQatB7VKL1L
https://dl.doubtnut.com/l/_ywASaYhx03XO

to this category). Will an object placed on its equator
remain stuck to its surface due to gravity ?

(Mass of the sun = 2 X 1O3Okg).

o Watch Video Solution

3. A spaceship is stationed on Mars. How much energy
must be expended on the spaceship to launch 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 108kg, radius of mars = 3395 km, radius of the
orbit of mars

= 2.28 x 10%km, G = 6.67 x 10" " Nm?kg?

o Watch Video Solution



https://dl.doubtnut.com/l/_ywASaYhx03XO
https://dl.doubtnut.com/l/_Q0Vt6Ayj7N3s
https://dl.doubtnut.com/l/_WubKwvNEm9p1

4. A rocket is fired vertically with a speed of 5 km s~ ! from

the earth’s surface. How far from the earth does the rocket

go before returning to the earth ? Mass of the earth

6.0 x 10** kg, mean radius of the earth

6.4 x 10°n, G =6.67 x 107 N m2kg 2

o Watch Video Solution

Section B Numerical From Darpan Based On Textbook

1. The position vector of the objects of masses 25 kg and

10 kg are (4,7,5)m and (1,3,5) m respectively. Obtain the
vector representing the gravitational force on 25 kg object

by 10 kg object. (Take G = 6.67 x 10~ ' Nm’kg~?)

| - 1


https://dl.doubtnut.com/l/_WubKwvNEm9p1
https://dl.doubtnut.com/l/_o0JkgCu3Ev50

| QJ Watch Video Solution I

2. Prove that the ratio of the rate of change of g at a
height equal to the earth's radius from the surface of the

earth of the value of g at the surface of the earth is equal
-1
4R,

to

o Watch Video Solution

3. An object is allowed to fall freely towards the earth from
a distance ( > R,) from the centre of the earth. Find the
speed of the object when it strikes the surface of the

earth.

° Watch Video Solution



https://dl.doubtnut.com/l/_o0JkgCu3Ev50
https://dl.doubtnut.com/l/_zi73zNQun3Ha
https://dl.doubtnut.com/l/_QR4t8yGT9GPA

4.Imagine a simple pendulum suspensded from a support
which at infinite height from the surface of the earth. The
bob of the pendulum is close to the surface of the earth.

Show that the period of such a pendulum (of infinite

R,

length) is T' = 27 7

o Watch Video Solution

5. What is the value of acceleration due to gravity on the
surface of earth if the entire earth was made of gold ?
(Radius of earth = 6400 km , Density of gold

= 19.3 x 10°kg/m?® and G = 6.67 x 10~ MKS)

| o= |


https://dl.doubtnut.com/l/_QR4t8yGT9GPA
https://dl.doubtnut.com/l/_RWFBZ5BiIqHe
https://dl.doubtnut.com/l/_mxq9iNxDwaH8

| & Watch Video Solution ]

6. 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 10n, G = 6.67 x 10 1! Nm?kg*

o Watch Video Solution

7. An artificial satellite revolves around the earth,

remaining close to the surface of the earth, Show that its

R.
g

time period is T' = 27



https://dl.doubtnut.com/l/_mxq9iNxDwaH8
https://dl.doubtnut.com/l/_3wbdk00fOqX8
https://dl.doubtnut.com/l/_7yWoUoYZc36O

| @J Watch Video Solution I

8. The mass and radius of the earth are M;, R; and those
for the moon are Mj, Ry respectively. The distance
between their centers is d with that velocity should an
object of mass m be thrown away from the mid-point of

the line joining them so that it escapes to infinity ?

o Watch Video Solution

9. Consider different planets revolving in different circular

orbits around a star of very large mass. If the gravitatonal

-5
force between the planet and the star varies as r 2, r =


https://dl.doubtnut.com/l/_7yWoUoYZc36O
https://dl.doubtnut.com/l/_h9J05j7T1Ro1
https://dl.doubtnut.com/l/_8eNNbTgJSTY8

distance between them. How does the square of the

orbital period T depend on the distance r?

o Watch Video Solution

Section C Objective Questions Vsqs Answer The Following

Questions In Short

1. Define universal gravitational constant (G).

o Watch Video Solution

2. On earth, the value of G = 6.67 x 10 "'Nm? /kg* .

What is its value on the moon ?

o Watch Video Solution



https://dl.doubtnut.com/l/_8eNNbTgJSTY8
https://dl.doubtnut.com/l/_rPvy6nBoNvQg
https://dl.doubtnut.com/l/_uuCdHLOAvMZZ

3. The ratio of forces between two bodies kept at a
certain distance in air to the force between them when

kept in water is ...

o Watch Video Solution

4. If two spheres of same material and same radius r are
touching each other, then show that the gravitational

force between them is directly proportional to r

o Watch Video Solution



https://dl.doubtnut.com/l/_uuCdHLOAvMZZ
https://dl.doubtnut.com/l/_XXATC3CKbD8c
https://dl.doubtnut.com/l/_3z6u8boPvmsB

5. Mass of moon is almost 10 % lesser than that of earth.
Then, the gravitational force due to moon on the earth is

how much than that on moon due to earth ?

o Watch Video Solution

6. The moon is acted upon by the gravitational force of

earth. Why does not moon fall on to earth?

o Watch Video Solution

7. According to Newton's law of gravitation. Equal forces

exerted between earth and apple. The earth attracts an


https://dl.doubtnut.com/l/_n9dqJip3h3Qa
https://dl.doubtnut.com/l/_GyPiqDUVqnZd
https://dl.doubtnut.com/l/_wBZZnv3LLCjK

apple, the apple also attract the earth. If it does, why does

the earth not 9 move towards the apple ?

o Watch Video Solution

8. According to Newton's law of gravitation, if each body in
the universe attracts every other body, why don't two

bodies come towards each other?

o Watch Video Solution

9. The gravitational force between two bodies is 1 N. If the
distance of these two bodies is doubled, what will be the

force of attraction between them ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_wBZZnv3LLCjK
https://dl.doubtnut.com/l/_H5XYK7ZssCtG
https://dl.doubtnut.com/l/_q3fEzNh4yLAt

10. Separation between two bodies each of mass 1kg is 10
cm. Find the force of  Gravitation between them

r = 10ecm = 10~ 'm.

o Watch Video Solution

11. The distance of Pluto from sun is 40 times than the
distance of earth from sun. If the mass of earth and Pluto
is same, then find the ratio of gravitational force of sun on

earth and Pluto.

o Watch Video Solution



https://dl.doubtnut.com/l/_q3fEzNh4yLAt
https://dl.doubtnut.com/l/_mFiDbSTWIG1a
https://dl.doubtnut.com/l/_2knBZzRV1RDK

Section C Objective Questions Vsgs

1. Define acceleration due to gravity.

o Watch Video Solution

2. By neglecting the air resistance is a heavy and light

body each have same acceleration due to gravitation ?

° Watch Video Solution

3. Mention the magnitude of g and G on the centre of

earth.

o Watch Video Solution



https://dl.doubtnut.com/l/_aN31JPfyxCf3
https://dl.doubtnut.com/l/_kXlJEwMWAr8x
https://dl.doubtnut.com/l/_u9ijUlEBxMQn

4. Mention scalar and vector from g and G.

° Watch Video Solution

5. Where does the acceleration due to gravity is larger,

equator or poles of the earth? Why?

o Watch Video Solution

6. The magnitude of gravitational intensity at a point is 0.7
N/kg. What would be the magnitude of the gravitational

force on a body of 5 kg mass at this point ?

o Watch Video Solution



https://dl.doubtnut.com/l/_u9ijUlEBxMQn
https://dl.doubtnut.com/l/_4M3hxcwOtJ2I
https://dl.doubtnut.com/l/_RgJgni4CiUNZ
https://dl.doubtnut.com/l/_wTPgF1YBsNH9

7."The value of the escape velocity v, for a stationary body
on the surface of a planet is directly proportional to the
mass and the radius of the planet”. Is this statement true?

If not, correct it and write it.

o Watch Video Solution

8.Shape of the earth is not perfect spherical. How we can

say ?

o Watch Video Solution



https://dl.doubtnut.com/l/_wTPgF1YBsNH9
https://dl.doubtnut.com/l/_JwaVLhIybnKT
https://dl.doubtnut.com/l/_gjW9uYZBeQaC

9. How much radius of earth at equator is grater than the

radius at poles of earth

° Watch Video Solution

10. Write dimensional formula of acceleration.

o Watch Video Solution

11. Write the unit and dimensional formula of ratio of

gravitational constant and acceleration of gravity.

° Watch Video Solution



https://dl.doubtnut.com/l/_f4VDBMYMu3sB
https://dl.doubtnut.com/l/_tjS2qJbTAKMG
https://dl.doubtnut.com/l/_7z4ofXw8uRn3

12. As we move from poles to equator of earth, the
magnitude  of  acceleration due to  gravity

increases/decreases correct the sentence.

o Watch Video Solution

13. As we move far from the earth's surface the magnitude

of acceleration due to gravity ......

o Watch Video Solution

14. If the magnitude acceleration of gravity on the surface
of earth is g, then at height from the surface equal to the

radius of earth what will be the magnitude of g?



https://dl.doubtnut.com/l/_3ZvHOaaAzYGK
https://dl.doubtnut.com/l/_I1CoTe45ZRAu
https://dl.doubtnut.com/l/_EOawt1UvO1M1

o Watch Video Solution

15. If the radius of earth is reduced without changing the

mass of earth then magnitude of g increases or decrease ?

° Watch Video Solution

16. If radius of the earth is reduced by n times without
changing its mass, then what will be the magnitude of g’,

at the surface of earth?

o Watch Video Solution



https://dl.doubtnut.com/l/_EOawt1UvO1M1
https://dl.doubtnut.com/l/_RqL0EUlS9sBd
https://dl.doubtnut.com/l/_NbD848MUB9HH

17. Where does the acceleration due to gravity is larger,

equator or poles of the earth? Why?

o Watch Video Solution

18. Where does the acceleration due to gravity is larger,

equator or poles of the earth? Why?

o Watch Video Solution

19. The gravitation force exerted on rocket a time to
: 1

height h from the surface of earth is 3 time to the

gravitation force exerted at the surface of sea. Then

obtain the relation between h and R, (radius of earth).



https://dl.doubtnut.com/l/_3rSgN0jlHsuk
https://dl.doubtnut.com/l/_TxETJ1v5IeWD
https://dl.doubtnut.com/l/_a5T0QymoqLPA

o Watch Video Solution

20. Find the weight of body of mass 10 kg.

° Watch Video Solution

21. Mention the Sl unit of mass and weight.

o Watch Video Solution

22. State difference of mass and weight.

° Watch Video Solution



https://dl.doubtnut.com/l/_a5T0QymoqLPA
https://dl.doubtnut.com/l/_AM6Ss1G1zH3j
https://dl.doubtnut.com/l/_HSXeyKLPJb09
https://dl.doubtnut.com/l/_fQ670oU23o3z
https://dl.doubtnut.com/l/_7CGWnHnjLkA9

23.If a body have weight 1N, then its mass .....

o Watch Video Solution

24.What is the torque acting on the centre of mass due to

gravitational force ?

° Watch Video Solution

25. If the radius of the earth is doubled without changing
its mass, what will be the change in weight of body of m

on the surface of earth ?

o Watch Video Solution



https://dl.doubtnut.com/l/_7CGWnHnjLkA9
https://dl.doubtnut.com/l/_m6c4am5GjHCe
https://dl.doubtnut.com/l/_pKtddGLayMxv
https://dl.doubtnut.com/l/_Y0f6te8pMOUR

26. If radius of earth becomes half, then find the weight.

o Watch Video Solution

27. If the radius of the earth becomes half of its present
value but its density remains unchanged then find the

weight of body on the surface of earth.

o Watch Video Solution

28. The radii of two planets are R; and R, and their
densities are p; and p, respectively. Then find ratio of

acceleration due to gravity on the planets.

o Watch Video Solution



https://dl.doubtnut.com/l/_Y0f6te8pMOUR
https://dl.doubtnut.com/l/_qHabRM6RZsNy
https://dl.doubtnut.com/l/_UE9zG0gBmEaC

29. Distance between two bodies A and B is r. The
gravitational force acting on them is inversely
proportional to the square of distance. Gravitational force
between them varies universally as the 4™ power of

distance then find the accleration of body A.

o Watch Video Solution

30. What is the acceleration due to gravity on the surface
of a planet that has twice the mass and radius of the

earth?

o Watch Video Solution



https://dl.doubtnut.com/l/_UE9zG0gBmEaC
https://dl.doubtnut.com/l/_OJu1gdYgjMU8
https://dl.doubtnut.com/l/_4y8gsPs7Nru0
https://dl.doubtnut.com/l/_NdhwujdP8kvc

31. What is effect due to latitude on the acceleration due

to gravity of any place on the earth?

° View Text Solution

32.Find g on polar region due to rotation of earth.

o View Text Solution

33.Find g on equator due to rotation of earth.

0 View Text Solution



https://dl.doubtnut.com/l/_NdhwujdP8kvc
https://dl.doubtnut.com/l/_hSmfjDDgrHeA
https://dl.doubtnut.com/l/_4MnB3gag7el0

34. Find the difference between 'g' on pole and 'g' on
equator due to rotation of earth. &p - Se = (g) - (g- R.02) Ep

=R.02

° Watch Video Solution

35. Shape of the earth is not perfect spherical. How we can

say ?

o Watch Video Solution

36. Why do we feel dizzy on a merry-go-round rotating in

vertically upward direction ?

0 Watch Video Solution



https://dl.doubtnut.com/l/_Q1Cg4xnBGSYK
https://dl.doubtnut.com/l/_svb86LIttK8K
https://dl.doubtnut.com/l/_SS5j8mkGHyWg

37. At which place on the surface of the earth the value of

g is maximum ? Gives its reasons.

o Watch Video Solution

38. If both the mass and the radius of earth decrese by 1%

find percentage change in g.

o Watch Video Solution

39. If a person goes to a height equal to radius of earth

from its surface, what would be his weight relative to that


https://dl.doubtnut.com/l/_SS5j8mkGHyWg
https://dl.doubtnut.com/l/_jPGBO4PrMrNu
https://dl.doubtnut.com/l/_jif2LqiqWbBf
https://dl.doubtnut.com/l/_r0scJTdeps4V

on the earth ? And he goes to a same depth, what would

be his weight? (i) For height h = Re

° Watch Video Solution

40. How is acceleration due to gravity affected by rotation

of earth about its axis ?

o Watch Video Solution

41. If earth stops rotating, what is effect in the value of 'g’

at equator ?

° Watch Video Solution



https://dl.doubtnut.com/l/_r0scJTdeps4V
https://dl.doubtnut.com/l/_4F6Mq5KAG9iU
https://dl.doubtnut.com/l/_GXFmFcNwKYaX
https://dl.doubtnut.com/l/_1ug384H28Kc1

42. When an spacecraft goes from earth to moon along a

straight path, what changes occurs in weight?

° Watch Video Solution

43. Which is the important physical quantity required for

the description of any force field ?

o Watch Video Solution

44, Gravitational potential of a body of mass mon the
surface of earth is ¢ , then what is gravitational potential

of body of mass 2m ?

° Watch Video Solution



https://dl.doubtnut.com/l/_1ug384H28Kc1
https://dl.doubtnut.com/l/_TaaX8TA6G7lE
https://dl.doubtnut.com/l/_0FT4ahr7S5XS

45. Define gravitational potential. Give its unit. Is

gravitational potential vector or scalar ?

o Watch Video Solution

46. The escape velocity for body of mass 1 kg from earth
surface is 11.2 km/s, the escape velocity of another body of

mass 10 kg will be what ?

o Watch Video Solution

47. On which two physical quantities escape velocity of

body thrown on the earth does not depend?

o Watch Video Solution



https://dl.doubtnut.com/l/_Jy6tdf6eswHE
https://dl.doubtnut.com/l/_K9Ar60TYC4Rq
https://dl.doubtnut.com/l/_JkKFPKMMP7uh

48. Define intensity of gravitation and write its equation,

unit and dimensional formula

o Watch Video Solution

49. What is a relation between Intensity of gravitation and

gravitational potential on a point ?

o Watch Video Solution

50. The magnitude of gravitational potential energy at a
distance r from the centre of earth is U, then show the

weight at this point in the form of U.


https://dl.doubtnut.com/l/_JkKFPKMMP7uh
https://dl.doubtnut.com/l/_d9Mu7P0zWwCI
https://dl.doubtnut.com/l/_VxJ4iBk4QwIj
https://dl.doubtnut.com/l/_sa0qlxy0UH0t

o Watch Video Solution

51. Is fuel required for a satellite to orbit the earth?

° Watch Video Solution

52. For a satellite escape velocity is 11.2 km/s from the
earth. If the satellite is launched at an angle of 60° with

vertical, then find the escape speed.

o Watch Video Solution

53. Is it necessary to give initial speed of 11.2 km/s to a

rocket for its separation from the earth ?


https://dl.doubtnut.com/l/_sa0qlxy0UH0t
https://dl.doubtnut.com/l/_3Y3KTTf6d5pn
https://dl.doubtnut.com/l/_lJNAzhJfme1f
https://dl.doubtnut.com/l/_CAkgJDWPLqhA

o Watch Video Solution

54. Why the lighter gases like Hy, H, are rare in earth ?

° Watch Video Solution

55. Name two factors which determine whether a planet

has an atmosphere or not.

o Watch Video Solution

56. Is the angular velocity of planet dependon mass?

° Watch Video Solution



https://dl.doubtnut.com/l/_CAkgJDWPLqhA
https://dl.doubtnut.com/l/_wpswbJjfLiZm
https://dl.doubtnut.com/l/_u1oAffRQOBk6
https://dl.doubtnut.com/l/_95gLJvStHj3G

57. Let a planet revolving close to the earth, Obtain

relation between escape speed and orbital speed.

° Watch Video Solution

58. Does speed of planet remain constant in an orbit?

o Watch Video Solution

59. What is the effect of decreasing the height of a

satellite orbiting around earth on its time period?

° Watch Video Solution



https://dl.doubtnut.com/l/_tMB6boVf3z62
https://dl.doubtnut.com/l/_tiCgoDjjH63g
https://dl.doubtnut.com/l/_XmVm37NIluVv

60. The escape velocity on the surface of earth is 11.2
km/s. What will be its value on a planet having double the

radius and eight times the mass of earth?

° Watch Video Solution

61. Find the kinetic energy needed to project a body of

mass m from the surface of earth to infinity.

o Watch Video Solution

62. What is the escape velocity from a black hole ?

o Watch Video Solution



https://dl.doubtnut.com/l/_hfuzfwl71m6q
https://dl.doubtnut.com/l/_ZDIryySwA9DF
https://dl.doubtnut.com/l/_G9eTJWgIMgAJ

63. As astronaut dropped a spoon from outside

spacecraft will the spoon reach the surface of earth?

° Watch Video Solution

64. Give the name of first Indian Astronaut.

o Watch Video Solution

65. What is the frequency of oscillation of a pendulum

mounted in a lift that is freely falling under gravity ?

° Watch Video Solution



https://dl.doubtnut.com/l/_nFXYX9n4xusH
https://dl.doubtnut.com/l/_cxE5Wk1T13BK
https://dl.doubtnut.com/l/_18cWrsR67xbY

66. Distance of two planets from the sun are 10"11 m and
10'% m respectively. Then find the ratio of time period of

these two planets.

° Watch Video Solution

67.1n Bohr’s model, the atomic radius of the first orbit is r.

Then, the radius of the third orbit is

o Watch Video Solution

68. If any satellite has kinetic energy 6 x 10°J , then what

its potential energy ? Total energy?

o Watch Video Solution



https://dl.doubtnut.com/l/_T1xGSzbhVKIC
https://dl.doubtnut.com/l/_uqDIY79Wunc9
https://dl.doubtnut.com/l/_0f9tWmznZxmB

69. A satellite has potential energy —8 x 10%J, then what

is its binding energy (escape energy)?

° Watch Video Solution

70. The ratio between Bohr radii is

A1:2:3

B.2:4:6

C.1:4:9

D.1:3:5

Answer:



https://dl.doubtnut.com/l/_0f9tWmznZxmB
https://dl.doubtnut.com/l/_p7eb9DLP0SNV
https://dl.doubtnut.com/l/_rXrkiEDqSjb1

‘ o Watch Video Solution

71. What are the factors on which escape velocity depends

on?

o Watch Video Solution

72. The period of revolution of a satellite in an orbit

becomes 8 times then what will be its radius of orbit?

° Watch Video Solution

73. Why rocket does not have escape energy ?

o Watch Video Solution



https://dl.doubtnut.com/l/_rXrkiEDqSjb1
https://dl.doubtnut.com/l/_IquAs4Ky91Qt
https://dl.doubtnut.com/l/_Tss5aDmM6Vh6
https://dl.doubtnut.com/l/_RicOM85cTIHv

74. Why satellite does not have escape velocity ?

° Watch Video Solution

75. What is the direction of rotation of polar satellite ?

o Watch Video Solution

76. In what direction does earth rotate ?

° Watch Video Solution



https://dl.doubtnut.com/l/_RicOM85cTIHv
https://dl.doubtnut.com/l/_jVVjhP3fJoUU
https://dl.doubtnut.com/l/_xA6TRQfvTUmv
https://dl.doubtnut.com/l/_fPMdCIeHeIiX

77. Why we can observed a whole surface of earth with

the help of polar satellite ?

° Watch Video Solution

78. When a body brought from infinity to r distance, its
potential energy ......

(Fill in the blank)

o Watch Video Solution

79. Give the revolution period of our moon around the

earth and rotation period of moon about its axis.

0 Watch Video Solution



https://dl.doubtnut.com/l/_sxPukeShgKeZ
https://dl.doubtnut.com/l/_Xc8iy0qiRyyU
https://dl.doubtnut.com/l/_JYLulltX4vYV

80. What is the gravitational potential at infinity distance

from the centre of earth ?

° Watch Video Solution

Section D Ncert Exemplar Solutions Multiple Choice

Questions Mcqs

1. The earth is an approximate sphere. If the interior
contained matter which is not of the same density
everywhere, then on the surface of the earth, the

acceleration due to gravity ?


https://dl.doubtnut.com/l/_JYLulltX4vYV
https://dl.doubtnut.com/l/_Aj6K4IdSppt9
https://dl.doubtnut.com/l/_xTtg8C8zxuBN

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

everywhere

B.will have the same value everywhere but not

directed towards the centre

C.will be same everywhere in magnitude directed

towards the centre

D. cannot be zero at any point

Answer: D

o Watch Video Solution

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

an approximate circular orbit. For the motion of another


https://dl.doubtnut.com/l/_xTtg8C8zxuBN
https://dl.doubtnut.com/l/_573bVFZfwRs6

planet like mercury as observed from the earth, this

would

A. be similarly true

B. not be true because the force between the earth

and mercury is not inverse square law

C. not be true because the major gravitational force on

mercury is due to the sun

D. not be true because mercury is influenced by forces

other then gravitational forces

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_573bVFZfwRs6
https://dl.doubtnut.com/l/_TJkecswBtxMe

3. Different points in the earth are at slightly different
distances from the sun and hence experience different
forces due to gravitation. For a rigid body, we know that if
various forces act at various points in it, the resultant
motion is as if a net force acts on the CM (centre of mass)
causing translation and a net torque at the CM causing
rotation around an axis through the CM. For the earth-sun
system (approximating the earth as a uniform density

sphere).

A. the torque is zero

B. the torque causes the earth to spin

C.the rigid body result is not applicable since the

earth is not even approximately a rigid body


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

D.body (D) the torque causes the earth to move

around the sun

Answer: A

o Watch Video Solution

4. Satellites orbiting the earth have finite life and

sometimes debris of satellites fall to the earth. This is

because

A. the solar cells and batteries in satellites run out

B. the laws of gravitation predict a trajectory spiralling

inwards


https://dl.doubtnut.com/l/_TJkecswBtxMe
https://dl.doubtnut.com/l/_pYybz4kCszev

C. of viscous forces causing the speed of satellite and

hence height to gradually decrease

D. of collisions with other satellites

Answer: C

o Watch Video Solution

5. Both the earth and the moon are subject to the

gravitational force of the sun. As observed from the sun,

the orbit of the moon'

A. will be elliptical

B. will not be strictly elliptical because the total

gravitational force on it is not central


https://dl.doubtnut.com/l/_pYybz4kCszev
https://dl.doubtnut.com/l/_xJXXw4S1X6Ol

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

D. deviates considerably from being elliptical due to

influence of planets other than the earth

Answer: B

o Watch Video Solution

6. In our solar system, the inter-planetary region has

chunks of matter (much smaller in size compared to

planets) called asteroids. They

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

small masses compared to the sun


https://dl.doubtnut.com/l/_xJXXw4S1X6Ol
https://dl.doubtnut.com/l/_GGuuHhYeH2kf

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

masses and will drift away into outer space

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

obey Kepler's laws

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

laws

Answer: D

o Watch Video Solution

7. Choose the wrong option.


https://dl.doubtnut.com/l/_GGuuHhYeH2kf
https://dl.doubtnut.com/l/_nvdF7oizMDcT

A. Inertial mass is a measure of difficulty of

accelerating a body by an external force whereas the

gravitational mass is relevant in determining the

gravitational force on it by an external mass

B. That the gravitational mass and inertial mass are

equal is an experimental result

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

the same for all bodies is due to the equality of

gravitational mass and inertial mass

D. Gravitational mass of a particle like proton can

depend on the presence of neighbouring heavy

objects but the inertial mass cannot


https://dl.doubtnut.com/l/_nvdF7oizMDcT

Answer: D

o Watch Video Solution

8. Particles of masses 2M, m and Mare respectively at
points A, B and C with AB = %(BC) . m is much-much
smaller than M and at time t = O, they are all at rest as
given in figure. At subsequent times before any collision
takes place.

L.

[ ]

A. m will remain at rest
B. m will move towards, M

C. m will move towards 2M


https://dl.doubtnut.com/l/_nvdF7oizMDcT
https://dl.doubtnut.com/l/_AlNC6WZ8mrqM

D. m will have oscillatory motion

Answer: C

o View Text Solution

9.If the law of gravitation, instead of being inverse square

law, becomes an inverse cube law

A. planets will not have elliptic orbits

B. circular orbits of planets is not possible

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

surface of the earth will be approximately parabolic


https://dl.doubtnut.com/l/_AlNC6WZ8mrqM
https://dl.doubtnut.com/l/_XJplFcsfD86f

D.there will be no gravitational force inside as

spherical shell of uniform density

Answer: A::C

o Watch Video Solution

10. If the mass of the sun were ten times smaller and

gravitational constant G were ten times larger in

magnitude. Then,

A. walking on ground would become more difficult

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

change

C. raindrops will fall much faster


https://dl.doubtnut.com/l/_XJplFcsfD86f
https://dl.doubtnut.com/l/_4QSwmPHdsOjY

D. airplanes will have to travel much faster

Answer: A::C::D

o Watch Video Solution

1. If the sun and the planets carried huge amounts of

opposite charges,

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

B. only the third law will be valid

C. the second law will not change

D. the first law will still be valid

Answer: A::C::D



https://dl.doubtnut.com/l/_4QSwmPHdsOjY
https://dl.doubtnut.com/l/_xiffMxsdNESd

‘ o Watch Video Solution

12. There have been suggestions that the value of the

gravitational constant G becomes smaller when

considered over very large time period (in billions of

years) in the future. If that happens, for our earth,

A. nothing will change

B. we will become hotter after billions of years

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

orbits

D. after sufficiently long time we will leave the solar

system


https://dl.doubtnut.com/l/_xiffMxsdNESd
https://dl.doubtnut.com/l/_gb0YzMLaWHRk

Answer: C::D

o Watch Video Solution

13. Supposing Newton's Law of gravitation for gravitation

forces F; and F, between two masses my and m, at

positions r; and 7o read
2
r mim
F=-F=-2om| =2
7193 MO2

where M, is a constant of dimension of mass,

r12 = r1 — r2 and n is a number. In such a case,

A. the acceleration due to gravity on the earth will be

different for different objects

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


https://dl.doubtnut.com/l/_gb0YzMLaWHRk
https://dl.doubtnut.com/l/_a24OQu5nfHAK

C. only the third law will become invalid

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

in water

Answer: A::C::D

o Watch Video Solution

14. Which of the following are true ?

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

north-south direction.

B. A geostationary satellite goes around the earth in

east-west direction.


https://dl.doubtnut.com/l/_a24OQu5nfHAK
https://dl.doubtnut.com/l/_Kk4WJjCtW9Dj

C. A geostationary satellite goes around the earth in

west-east direction.

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

direction.

Answer: A::C

o Watch Video Solution

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

of the earth and its centre of gravity

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

body


https://dl.doubtnut.com/l/_Kk4WJjCtW9Dj
https://dl.doubtnut.com/l/_vXHFf7YZizUp

B.are always at the same point only for spherical

bodies

C. can never be at the same point

D.is close to each other for objects, say of sizes less

than 100 m

Answer: D

° Watch Video Solution

Section D Ncert Exemplar Solutions Miultiple Choice

Questions More Than One Options

1. Which of the following options are correct?


https://dl.doubtnut.com/l/_vXHFf7YZizUp
https://dl.doubtnut.com/l/_B7z2VTUUTjii

A. Acceleration due to gravity decreases with

increasing altitude

B. Acceleration due to gravity increases with increasing

depth (assume the earth to be a sphere of uniform

density)

C. Acceleration due to gravity increases with increasing

latitude

D. Acceleration due to gravity is independent of the

mass of the earth

Answer: A::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_B7z2VTUUTjii

Section D Ncert Exemplar Solutions Very Short Answer Type

Question

1. Molecules in air in the atmosphere are attracted by
gravitational force of the earth. Explain why all of them do
not fall into the earth just like an apple falling from a

tree.

o Watch Video Solution

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

force.

° Watch Video Solution



https://dl.doubtnut.com/l/_wx2DDJjoTSO8
https://dl.doubtnut.com/l/_xyxBl42Emtxv

3. Draw areal velocity versus time graph for mars.

° Watch Video Solution

4. What is the direction of areal velocity of the earth

around the sun ?

o Watch Video Solution

5. How is the gravitational force between two point
masses affected when they are dipped in water keeping

the separation between them the same ?

° Watch Video Solution



https://dl.doubtnut.com/l/_duOgHGSFHEzX
https://dl.doubtnut.com/l/_4WHkhu033MXJ
https://dl.doubtnut.com/l/_yOmgb0Vjk4Sx

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

o Watch Video Solution

7.We can shield a charge from electric fields by putting it
inside a hollow conductor. Can we shield a body from the
gravitational influence of nearby matter by putting it

inside a hollow sphere or by some other means ?

o Watch Video Solution

8. An astronaut inside a small space ship orbiting around

the earth cannot detect gravity. If the space station


https://dl.doubtnut.com/l/_qILqwuvQvGaH
https://dl.doubtnut.com/l/_ssw5JWCdB2Pw
https://dl.doubtnut.com/l/_08W04IqtRq7t

orbiting around the earth has a large size, can he hope to

detect gravity ?

o Watch Video Solution

9. The gravitational force between a hollow spherical shell
(of radius R and uniform density) and a point mass is E.
Show the nature of F versus r graph where r is the
distance of the point from the centre of the hollow

spherical shell of uniform density.

o Watch Video Solution

10. Out of aphelion and perihelion, where is the speed of

the earth more and why


https://dl.doubtnut.com/l/_08W04IqtRq7t
https://dl.doubtnut.com/l/_L8ARHiOgkSpu
https://dl.doubtnut.com/l/_s7JxnjNVutjP

o Watch Video Solution

11. What is the angle between the equatorial plane and
the orbital plane of (a) polar satellite ? (b) geostationary

satellite ?

° Watch Video Solution

Section D Ncert Exemplar Solutions Short Answer Type

Question

1. Mean solar day is the time interval between two
successive noon when sun passes through zenith point

(meridian). Sidereal day is the time interval between two


https://dl.doubtnut.com/l/_s7JxnjNVutjP
https://dl.doubtnut.com/l/_PfHZjLyG7lTD
https://dl.doubtnut.com/l/_EzGmhdT45y7H

successive transit of a distant star through the zenith
point (meridian). By drawing appropriate diagram
showing the earth's spin and orbital motion, show that
mean solar day is 4 min longer than the sidereal day. In
other words, distant stars would rise 4 min early every
successive day. As per diagram, the earth moves from the

point P to Q in one solar day.

o Watch Video Solution

2. Two identical heavy spheres are separated by a distance
10 times their radius. Will an object placed at the mid-
point of the line joining their centres be in stable
equilibrium or unstable equilibrium ? Give reason for your

answer.



https://dl.doubtnut.com/l/_EzGmhdT45y7H
https://dl.doubtnut.com/l/_PlUeYSKf1GdQ

| o Watch Video Solution

3. Show the nature of the following graph for a satellite
orbiting the earth.

(a) KE versus orbital radius R

(b) PE versus orbital radius R

(b) TE versus orbital radius R

o Watch Video Solution

4. Shown are several curves (fig. (a), (b), (c), (d), (e), (F)).
Explain with reason, which ones amongst them can be

possible trajectories traced by a projectile (neglect air


https://dl.doubtnut.com/l/_PlUeYSKf1GdQ
https://dl.doubtnut.com/l/_VSqOkNQiP0DX
https://dl.doubtnut.com/l/_qzPbVy5xJqiN

friction).

P

o Watch Video Solution

5. An object of mass m is raised from the surface of the
earth to a height equal to the radius of the earth, that is,
taken from a distance R to 2R from the centre of the earth.

What is the gain in its potential energy ?

o Watch Video Solution

6. A mass m is placed at P a distance h along the normal
through the centre o of a thin circular ring of mass M and

radius r (figure).


https://dl.doubtnut.com/l/_qzPbVy5xJqiN
https://dl.doubtnut.com/l/_voiGy9XHVcHk
https://dl.doubtnut.com/l/_4eHyvJTK7oGJ

[

If the mass is moved further away such that OP becomes

2h by what factor the force of gravitation will decrease, if

h=r?

0 Watch Video Solution

Section D Ncert Exemplar Solutions Long Answer Type

Question

1. A star like the sun has several bodies moving around it
at different distances. Consider that all of them are
moving in circular orbits. Letr be the distance of the body
from the centre of the star and let its linear velocity be v,

angular velocity , w kinetic energy K, gravitational


https://dl.doubtnut.com/l/_4eHyvJTK7oGJ
https://dl.doubtnut.com/l/_vCEPoTGMCN8P

potential energy U, total energy E and angular momentum
I. As the radius r of the orbit increases, determine which of
the above quantities increase and which ones decrease. As
shown in figure, where a body of mass m is revolving

around a star of mass M. Linear velocity of the body,

o Watch Video Solution

2. Six point masses of mass m each are at the vertices of a
regular hexagon of side I. Calculate the force on any of the

masses.

o Watch Video Solution



https://dl.doubtnut.com/l/_vCEPoTGMCN8P
https://dl.doubtnut.com/l/_8MomYNV203Ug

3. A satellite is to be placed in equatorial geostationary
orbit around the earth for communication.

(a) Calculate height of such a satellite.

(b) Find out the minimum number of satellites that are
needed to cover entire earth, so that atleast one satellite
is visible from any point on the equator.

]
[M = 6 x 10*kg, R = 6400km, T = 24h, G = 667210 —'

Sl unit]

o Watch Video Solution

4. Earth's orbit is an ellipse with eccentricity 0.0167. Thus

the earth's distance from the sun and speed as it moves


https://dl.doubtnut.com/l/_fIZWrfYVtk5W
https://dl.doubtnut.com/l/_ZvsYyQnFqjTY

around the sun varles from day-to-day. This means that
the length of the solar day is not constant through the
year. Assume that the earth's spin axis is normal to its
orbital plane and find out the length of the shortest and
the longest day. A day should be taken from noon to noon.
Does this explain variation of length of the day during the

year?

o Watch Video Solution

5. A satellite is in an elliptic orbit around the earth with
aphelion of 6R and perihelion of 2R where R = 6400 km is
the radius of the earth . Find the velcoity of the satellite at
apogee and perigee] G = 6.67 x 10~ ' SI unit and

M = 6 x 10**kg ]



https://dl.doubtnut.com/l/_ZvsYyQnFqjTY
https://dl.doubtnut.com/l/_dyBUfiVYm4pg

| o Watch Video Solution

Section E Multiple Choice Questions Mcgs

1. Which one of the following is the physical quantity of

Nm?

(kg)*

the unit ?

A. Linear momentum

B. Gravitational force

C. Universal gravitational constant

D. Acceleration of gravity

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_dyBUfiVYm4pg
https://dl.doubtnut.com/l/_pmlKQ6IQR4A0

2. For different satellite revolving around a planet in
different circular orbit, which of the following shows the
relation between the angular momentum L and the orbital

radius r?

A. L < r?

B.L o /7

I 1

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pmlKQ6IQR4A0
https://dl.doubtnut.com/l/_8YAC4unbiNo1
https://dl.doubtnut.com/l/_jseAfL3v5dYN

3. If the gravitational potential at the earth's surface is de
What is the gravitational potential at a height from

earth's surface equal to its radius?

Answer: A

o Watch Video Solution

4. If the time period of a satellite in the orbit of radius r

around a planet is T. Then the time period of a satellite in


https://dl.doubtnut.com/l/_jseAfL3v5dYN
https://dl.doubtnut.com/l/_QPEklJotsGf5

orbit of radius 4ris T =....

A AT

B. 8T

C.2T

D.16T

Answer: B

° Watch Video Solution

5. Write dimensional formula of universal constant of

gravitation (G).

A MLT


https://dl.doubtnut.com/l/_QPEklJotsGf5
https://dl.doubtnut.com/l/_gpQOtWgeTWba

B.M 'LT?

c. Moo

D.M 13T 2

Answer: D

o Watch Video Solution

6. If the earth be at one half of its present distance from
the sun. How many approximate days will be there in a
year ? (Present year of the 365 days. Assume orbit to be

circular)

A. 365 days

B. 300 days


https://dl.doubtnut.com/l/_gpQOtWgeTWba
https://dl.doubtnut.com/l/_0UxjLQiNt4em

C. 200 days

D. 129 days

Answer: D

o Watch Video Solution

7. What kind of relation exists between kinetic energy (E})
and orbital radius (r) of the satellite revolving around the
earth?
A B, xr
B. B, o r?
1
C. Ek X —
r

1
D.Ek X —2
T


https://dl.doubtnut.com/l/_0UxjLQiNt4em
https://dl.doubtnut.com/l/_K7739DzigNFf

Answer: C

° Watch Video Solution

8. Geo-stationary satellite is at ... height from surface of

Earth.

A. 3.5860 x 107

B. 4.2260 x 107

C. 3.5860 x 10°

D. 4.2260 x 10°

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_K7739DzigNFf
https://dl.doubtnut.com/l/_xDxFFzdTyEH8

9. Using orbital radius r and the corresponding periodic
time T of different satellite revolving around a planet,

what would be the slope of graph of log ' — logr ?

>
W | w

@

D. 2

Answer: A

o Watch Video Solution



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

10. The diamensional formula of gravitational potential is

AMULIT T

B. MOL2T 2

C. MY 2T 2

D. M'L2T 1

Answer: B

o Watch Video Solution

11. Two satellite revolving around a planet in the same

m 1
orbit have the ratio of their masses AL Z The ratio of
ma


https://dl.doubtnut.com/l/_pRoYysT4LUx8
https://dl.doubtnut.com/l/_KUDNkrcoYFJ0

) ) . V1
their orbital velocities — = ....
V2

D.4

Answer: A

o Watch Video Solution

12. The magnitude of gravitational intensity at a point is
0.7 N/kg. What would be the magnitude of the

gravitational force on a body of 5 kg mass at this point ?


https://dl.doubtnut.com/l/_KUDNkrcoYFJ0
https://dl.doubtnut.com/l/_YtYjnGwL4Elj

A.014 N

B.35N

C.714 N

D.ON

Answer: B

o Watch Video Solution

) g .
13. The Sl unit of — is .......
G

A kg/m?
B.kg/m

C. kgm?


https://dl.doubtnut.com/l/_YtYjnGwL4Elj
https://dl.doubtnut.com/l/_9eZlWpgxhga6

D. kg. m

Answer: A

° Watch Video Solution

14. How much radius of earth at equator is grater than the

radius at poles of earth

A.2Tm

B. 24 km

C.24 m

D. 21 km

Answer: A



https://dl.doubtnut.com/l/_9eZlWpgxhga6
https://dl.doubtnut.com/l/_Gjd2s7Uws7Sy

‘ ° Watch Video Solution

15. The time period of polalr satellite is almost [April -

2015)

A. 100 days

B. 100 minutes

C. 100 hours

D. 100 seconds

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_Gjd2s7Uws7Sy
https://dl.doubtnut.com/l/_IYggSqHBxZSG

16. The radii of two planets are R; and Ry and their
densities are p; and py respectively. Then find ratio of

acceleration due to gravity on the planets.

r PP
rr  p2

A.

202
r1p1

™ PP
Ty p1

C.

T1p1
202

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_QmjCD4Zd0Rfb

17. Which of the following graph shows the variation in
the value of 'g' with increasing distance from the centre of

the earth. [R, = Radius of earth]

A el

B. Lo

C. e

D. e

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_5cvNRyUplBjV

18. 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 pependicular to the major-axis of the orbit drawn

from the sunis .........

7"1—|—’I°2
4

g 12

r1 + 72
2r1719

T+ 7y

T1—|—T2
3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_CRBsLj9nHVQT

19. A satellite A of mass m is at a distance of r from the
surface of the earth. Another satellite B of mass 2m is at a
distance of 2r from the earth's centre. Their time periods
are in the ratio of

Al:2

B.1:16

C.1:32

D.1:24/2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_mkvWKiZGe1gB

20. If the gravitational force between two objects were
: 1 :
proportional to — (and not as — ) where R is the
R R?
distance between them, then a particle in a circular path
(under such a force) would have its orbital speed v

proportional to ...

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_MjrhuMcozSSs
https://dl.doubtnut.com/l/_LuH7NoWI2dd0

21. The radius of earth is about 6400 km and that of mars
is 3200 km. The mass of the earth is about 10 times mass
of mars. An object weights 200 N the surface of earth its
weight on the surface of mars will be ...

A.8N

B.20 N

C.40N

D.80 N

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_LuH7NoWI2dd0

22. The distance of two planets from the sun are 10'* m
and 10' m respectively. The ratio of time period of the

planets is ........

A. /10
B. 100
C.10,/10

1
D. ——

V10

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_jWSQiGOe03Ny

23. The earth (mass = 6 X 10% kg) revolves around the
sun with an angular velocity of 2 x 1077 rad/s in a
circular orbit of radius 1.5 x 10° km. The force exerted by

the sun on the earth, in newton, is .........

A. 18 x 10%°
B. zero
C.27 x 10%

D. 36 x 10%!

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_busUbBtwR4RV

24. A satellite P is revolving around the earth at a height =
h radius of earth=(R) above equator. Another satellite @
is at a height =2h revolving in oppisite direction. At an
instant the two are at same vertical line passing through
centres of sphere. Find the least time of after which again

they are in this situation.


https://dl.doubtnut.com/l/_ilnUyk3Yac9z

A. It will continue to move with the same speed v along

the original orbit of spacecraft

B. It will move with the same sprad, tangentally to the

spacecraft.

C. It will fall down to earth gradually.

D. It will go very far in the space

Answer: A

o Watch Video Solution

25. The acceleration due to gravity on the planet. A is 9

times the acceleration due to the gravity on planet B. A


https://dl.doubtnut.com/l/_ilnUyk3Yac9z
https://dl.doubtnut.com/l/_75ZZwlIGK3xS

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 ?

D.6m

Answer: C

o Watch Video Solution

26. Two spheres of masses m and M are situated in air

and the gravitational force between them is F. The space


https://dl.doubtnut.com/l/_75ZZwlIGK3xS
https://dl.doubtnut.com/l/_3mxtplbQmqq9

around the masses is now filled with a liquid of specific

gravity 3. The gravity force will now be ......

N
9
B.3F
C.F

0. &
e

Answer: C

o Watch Video Solution

27. The density of a newly discovered planet is twice that
of earth. The acceleration due to gravity at the surface of

the planet is equal to gravity at the surface the planet is


https://dl.doubtnut.com/l/_3mxtplbQmqq9
https://dl.doubtnut.com/l/_84Np3FI0e9V6

equal to that at the surface of the earth. If the radius of

the earth is R, the radius of the planet would be .......

R

>
Do —

B. 2R

Answer: A

o Watch Video Solution

28. Imagine a new planet having the same density as that

of earth but it is 3 times bigger than the earth in size. If


https://dl.doubtnut.com/l/_84Np3FI0e9V6
https://dl.doubtnut.com/l/_Xh1otQqC64X9

the acceleration due to gravity of the surface of earth is g

and that on the surface of the new planet is g', then .........

, g
Ag = <
g =7
B.g" = 27g
C.g =9g
D.g" = 3g

Answer: D

o Watch Video Solution

29. The earth is assumed to be a sphere of radius R. A
platform is arranged at a height R from the surface of the

earth. The escape velocity of a body from this platform is


https://dl.doubtnut.com/l/_Xh1otQqC64X9
https://dl.doubtnut.com/l/_wEYcUKSW8Y73

fu, where v is its escape velocity from the surface of the

earth the value of fis ..........

1
A —
V2
Bl
"3
Cl
"2

%

Answer: A

o Watch Video Solution

30. The figure shows elliptical orbit of a planet m about
the sun S. The shaded area SCD is twice the shaded are

SAB. If ¢; is the time for the planet to move from C to D


https://dl.doubtnut.com/l/_wEYcUKSW8Y73
https://dl.doubtnut.com/l/_Kd72FhOXYedI

and t, is the time to move from A to B then ......

A t; = 4ty

B.tl - 2t2

Ct; =t

D.t; > t5

Answer: B

o Watch Video Solution

31. A particle of mass M is situated at the center of a

spherical shell of same mass and radius a. The


https://dl.doubtnut.com/l/_Kd72FhOXYedI
https://dl.doubtnut.com/l/_SFjW3NrRt8EI

ol e . . . a ..
gravitational potential at a point situated at 3 distance

from the centre, will be.......

3GM
a
2GM
B. —
a
GM
C. —
a
AGM
D. —
a
Answer: A

o Watch Video Solution

32. A particle of mass m is thrown upwards from the
surface of the earth, with a vilocity U. The mass and the

radius of the earth are respectively M and G is


https://dl.doubtnut.com/l/_SFjW3NrRt8EI
https://dl.doubtnut.com/l/_CbkgC5dw726V

gravitational constant and g is acceleration due to gravity
on the surface of the earth. The minimum value of U so

that the particle does not return back to earth, is

2GM
A | ——

R

2GM
B.

R?
C.y/2gR?
5 GM
' R

Answer: A

° Watch Video Solution

33. Which one of the following plots represent the

variation of gravitational field on a particle with distance r


https://dl.doubtnut.com/l/_CbkgC5dw726V
https://dl.doubtnut.com/l/_4fsdymPzlRxe

due to a thin spherical shell of radius R? (r is measured

from the centre of the spherical shell)

A. e

B. L

C. b

D. Lo

Answer: B

o View Text Solution

34. Average densities of two planets is same but their radii
are R; and R,. If the acceleration of gravity on planets

are g; and g, respectively, then


https://dl.doubtnut.com/l/_4fsdymPzlRxe
https://dl.doubtnut.com/l/_s1RW8a67k0SG

g1 R

A= = —
g2 R»
R

. &L — 2
g2 R
R2

c L1
92 Rj

b 9 _ B
' T p3
g2 R2

Answer: A

° Watch Video Solution

35. Escape velocity for earth surface is 11 km/s. If the radius
of any planet is two times the radius of the earth but
average density is same that of earth, then the escape

velocity at the planet will be .......

A. 22 km/s


https://dl.doubtnut.com/l/_s1RW8a67k0SG
https://dl.doubtnut.com/l/_t7FLaURZIy21

B. 11km/s

C. 5.5 km/s

D. 15.5 km/s

Answer: A

o Watch Video Solution

36. 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


https://dl.doubtnut.com/l/_t7FLaURZIy21
https://dl.doubtnut.com/l/_7fe5FNmpaYsV

D. No relation between v, and v,

Answer: B

o Watch Video Solution

37. The motion of planet in the solar system is an example

of the conservation of ...........

A. mass

B. linear momentum

C. angular momentum

D. energy


https://dl.doubtnut.com/l/_7fe5FNmpaYsV
https://dl.doubtnut.com/l/_tnWBGIoUa7qK

Answer: C

o Watch Video Solution

38. The condition for a uniform spherical mass m of radius
r to be a black hole is .....

(G = gravitational constant and g = acceleration due to

gravity)
GM\ 2
A.< ) <c
r
9 3
B.( gm) =cC
r
(2GM)%
C. - > c


https://dl.doubtnut.com/l/_tnWBGIoUa7qK
https://dl.doubtnut.com/l/_g5gPlGK5q9jV

Answer: A

0 Watch Video Solution

39. The force of gravitation is ........

A. repulsive

B. conservative

C. electrostatic

D. non - conservative

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_g5gPlGK5q9jV
https://dl.doubtnut.com/l/_IjEtJbzCcPNy
https://dl.doubtnut.com/l/_fMnwefANAvHS

40. Geo-stationary satellite is at ..... height from surface of

Earth.

A. 16000 km

B. 22000 km

C. 28000 km

D. 36000 km

Answer: D

o Watch Video Solution

41. Which of the following statement is true?


https://dl.doubtnut.com/l/_fMnwefANAvHS
https://dl.doubtnut.com/l/_xHj8OSTYZydu

A.g is less at the earth's surface than at a height

above it or a depth below it.

B. g is same at all places on the surface of the earth

C. g has its maximum value at the equator .

D. g is greater at the poles than at the equator

Answer: D

o Watch Video Solution

42. The mass and diameter of a planet have twice the
value of the corresponding parameters of earth. The

acceleration on the surface of planet ........

A.9.8m /s’


https://dl.doubtnut.com/l/_xHj8OSTYZydu
https://dl.doubtnut.com/l/_MW0FH66R3m8U

B.4.9m / s
C.980m / s*

D. 19.6m / s

Answer: B

o Watch Video Solution

43. The value of g at a particular point is 9.8m/s2
Suppose the earth suddenly shrinks uniformly to half its
present size without losing any mass. The value of g at the
same point (assuming that the distance of the point from

the centre of the earth does not shrink) will now be: ..........

A.4.9m / s*


https://dl.doubtnut.com/l/_MW0FH66R3m8U
https://dl.doubtnut.com/l/_LAIkYb2kBSVs

B.3.1m /s
C.9.8m /s

D. 19.6m / s

Answer: C

o Watch Video Solution

44, Let g be the acceleration due to gravity at earth's
surface and K be the rotational kinetic energy of the earth.
Suppose the earth's radius decreases by 2 % keeping all

other quantities same, then

A. g decreases by 2% and K decreases by 4% .

B. g decreases by 4% and K decreases by 2% .


https://dl.doubtnut.com/l/_LAIkYb2kBSVs
https://dl.doubtnut.com/l/_3EdFP7Z6fkQX

C. g increases by 4% and K increases by 4%

D. g decreases by 4% and K increases by 4%

Answer: C

o Watch Video Solution

45. If the angular speed of earth increases two times then

the acceleration of gravity (g) at north pole becomes ...

A. twice

B. half

C.same as it is

D. zero


https://dl.doubtnut.com/l/_3EdFP7Z6fkQX
https://dl.doubtnut.com/l/_HtXI3GzjjOAp

Answer: C

° Watch Video Solution

46. The relation between acceleration of gravity at pole

and at an equator of earth is ......

A gp < Ge
B-gp = Ge =9
Cgp=9.<9g
D.gp > Ge
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_HtXI3GzjjOAp
https://dl.doubtnut.com/l/_znx2WU2xbmFj

47. If the mass of earth is M, radius R and G is universal
gravitational constant then the workdone against gravity

to move a body of mass 1 kg from the surface of earth to

infinity will be

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_b2BYqZOld5jY

48. The density of a planet is p The orbital period of a
satellite revolving around it with remaining close to its

surface is ..........

N
/\/\/\
Q| ¥
o)

N———

o | oo

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_8DmlZyyjHOdk

49. The escape velocity from the surface of earth is v, . The

escape velocity from the surface of a planet whose mass

and radius are 3 times those of the earth will be ...........

A v,

B. 3v,

C. 9o,

D. 27v,

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_BUygdjr7wYu5

50. A body weight 72 N moves from the surface of earth at

a height half of the radius of the earth , then gravitational

force exerted on it will be .......

A.72 N

B.28 N

C.10N

D.32 N

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Ou94tk3CgYMl

51. The radius of the earth is 4 times that of the moon and
its mass is 80 times that of the moon. If the acceleration
due to gravity on the surface of the earth is 10m/s2 that

on the surface of the moon will be. .........

A 1ms 2
B.2ms 2

C.3ms 2

D.4ms 2

Answer: B

o Watch Video Solution



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

52. Two spherical bodies of mass M and 5 M and radii R
and 2R repectively are released in free space with initial
seperation between their centres equal to 12R. If they
attract each other due to gravitational force only, then the

distance covered by smaller body just before collision is

A. 2.5R

B.45R

C.75R

D.1.5R

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_CkGKa1XGov4k

53. Suppose the gravitational force varies inversely as the

nth power of distance. Then the time period of planet in

circular orbit of radius R around the sun will

proportional to

Answer: A

be

o Watch Video Solution



https://dl.doubtnut.com/l/_j1ZFtRB9VQi8

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

orbital speed of the satellite is ...

A. gx

gR
R—=x

gR?
R+«x

2\ 3
o (#73)
R+«

Answer: D

B.

C.

° Watch Video Solution



https://dl.doubtnut.com/l/_WQ1DV5evMkix

55. A particle of mass 10 g is kept of the surface of a
uniform sphere of mass 100 kg and radius 10 cm. Find the
work to be done against the gravitational force between
them to take the particle far away from the sphere. (Take
G = 6.67 x 10 ' Nm? /kg*?

A 6.67 x 107°J

B.6.67 x 10'°J

C.13.34 x 10~ 1%y

D.3.33 x 10~ 19y

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_owgV8I6SRT25
https://dl.doubtnut.com/l/_bSNPDqP8m2ii

56. A planet in a distant solar system 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

A 1.1kms !
B.11kms !
C.110kms !

D.0.11kms !

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_bSNPDqP8m2ii

57. The height at which the acceleration due to gravity
becomes % (where g = acceleration due to gravity on the

surface of the earth) in terms of R, the radius of the earth

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_evp7vTKuFRZJ

58. Four particles, each of mass M and equidistant "from
each other, move along a circle of radius R under the
action of the mutual gravitational attraction. The speed of

each particle is ...... (G = universal gravitational constant)

A.\/G?M(1+2\/§)

B. %\/GTM(l + 2¢/2)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_AiPa5qDVONiP

59. From a solid sphere of mass M and radius %
aspherical portion of radius Z is romoved as shown in
figure. Taking gravitational potential V =0 and r = oo ,
the potential at the centre of the cavity thus form is ........ .

(G = Gravitational constant)

—GM
A.
2R
—GM
B.
R
—2GM
C.——
3R
—2GM
D. ————
R
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_7zfeLc1edtHS
https://dl.doubtnut.com/l/_LOnldWfInSpP

60. Kepler's third law states that square of period of
revolution (T) of a planet around the sun is proportional
to third power of average distance r between sun and
planet. That means T2 = K7r° here K is constant.

If the masses of sun and planet are M and m respectively

then as per Newton's law of gravitation force of attraction

GMm

72

between them is F' = , here G is gravitational

constant the relation between G and K is described as
A.GK = 47?2
B.GMK = 4x?
CK=GG
1

D.K = —
G

Answer: B



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

| o Watch Video Solution

61. A satellite s is moving in an elliptical orbit ,paround the

earth. The mass of the satellite is very small compared to

the mass of the earth, Then,

A. The acceleration of s is always directed towards the

centre of 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/_LOnldWfInSpP
https://dl.doubtnut.com/l/_RR6mCKZNtaWk

D. The magnitude of s remains constant

Answer: A

o Watch Video Solution

62. A remote - sensing satellite of earth revolves in a
circular orbit at a height of 0.25 x 106 m above the surface
of earth. It earth's radius is
6.38 x 10%m and g = 9.8ms %, then the orbital speed

of the satellite is ..........

A 6.67kms !
B.7.76kms !

C.8.56kms !


https://dl.doubtnut.com/l/_RR6mCKZNtaWk
https://dl.doubtnut.com/l/_gn3ynZZsMA52

D.9.13kms !

Answer: B

° Watch Video Solution

63. Find the weight of the atmosphere around the earth
(take the radius of earth as 6400km.)

A. 1600 km

B. 1400 km

C. 2000 km

D. 2600 km

Answer: D

[ o



https://dl.doubtnut.com/l/_gn3ynZZsMA52
https://dl.doubtnut.com/l/_JxJb1EKznl6v

‘ ° Watch Video Solution

64. Starting from the centre of the earth having radius R,
the variation of g (acceleration due to gravity) is shown by

which one of the following graph ?

A7

B. &

C. [z

D. s

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_JxJb1EKznl6v
https://dl.doubtnut.com/l/_7BgNpzLYJNLq
https://dl.doubtnut.com/l/_YXtpnif4SzNp

65. These both situation is truely shown in graph (D) 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 gy , the value of acceleration due to gravity at

the earth's surface, is

2mgoR?
R+ h
2mgoR2
R+ h

c mgoR?

2(R + h)
o _ mgoR2
2(R + h)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_YXtpnif4SzNp

66. Imagine Earth to be a solid sphere. If the value of
acceleration due to gravity at a depth 'd' below Earth's
surface is the same as its value at a height 'h' above its

h
surface and is equal to % then the ratio of Fi will be ......

>

Y
Wl o w W

Answer: B

o Watch Video Solution



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

67. A satellite of mass m revolving in a circular orbit of
radius 3Ry around the earth (mass of earth is Me and
radius is Rg ). How much excess energy be spent to bring

it to orbit of radius 9Rg ?

GME’ITL
A ———
3RE
B GME’I’I’L
" 18Rg
C 3GME’ITL
" 2Rgp
GM
D, —~EM
9RE

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_9Ha8KXyrfx7L

68. Which of the following is the evidence to show that

there must be a force acting on earth and directed

towards the sun ?

A. Deviation of the falling bodies towards east.

B. Revolution of the earth round the sun

C. Phenomenon of day and night

D. Apparent motion of sun round the earth.

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_qFwlNIFB4W09

69. The gravitational potential energy of a body of mass m
at the earth's surface is mgR, . Its gravitational potential
energy at a height R, from the earth's surface will be .....

(Here R, is the radius of earth)
A —2mgR,
B.2mgR,
1
C. Enge

1
D. — Enge

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_6zftK9EaNq78

70. Suppose the gravitational force varies inversely as the

nth power of distance. Then the time period of planet in

circular orbit of radius R around the sun will

proportional to

Answer: A

be

o Watch Video Solution



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

71. The kinetic energies of a planet in an elliptical orbit
about Sun, at positions A, B and Care K4, Kg and K¢
respectively. AC is the major axis and SB is perpendicular
to AC at the position of the Sun S as shown in the figure.

Then

L

|

A Kg> Ky > K¢

B.Kgp > K4 > K¢

CKg>Ky>Kg

D.Kg > K4 > K¢

Answer: D

o Watch Video Solution



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

72. If the mass of the sun were ten times smaller and

gravitational constant G were ten times larger in

magnitude. Then,

A. g' on the Earth will not change .

B. Reindrops will fall faster

C.Time period of a simple pendulum on the Earth

would decrease

D. Walking on the ground would become more difficult.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_CfGw30WIaYAE

73. At what temperature will the rms speed of oxygen
molecules become just sufficient for escaping from the
Earth's atmosphere ? (Given : Mass of oxygen molecule (m)
= 2.76 x 10~ *0kg , Boltzmann's constant
kg =138 x 10" 2JK 1)

A 1.254 x 10°K

B.2.508 x 10°K

C.5.016 x 10*K

D.8.360 x 10*°K

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_04KBZjujTlCc

Section F Questions From Module

1. Two particles of equal mass m move around a circle of
radius R under the influence of their mutual gravitational
attraction, the speed of each particle with respect to their

center of mass will be. ..........

Gm
A. e
R
Gm
B. _—
4R
Gm
C.y/ —
3R
Gm
D. _—
2R
Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_IMWK3qUos6AU

2. The gravitational force between two stones each of

mass 1kg placed at a distance of Im in vaccum is ........

A. zero

B.6.675 x 10 °N

C.6.675 x 10" 1INV

D.6.675 x 10 N

Answer: C

o Watch Video Solution

3. Energy required to move a body of mass m from an

orbit of radius 2R to 3R is..........


https://dl.doubtnut.com/l/_aH0I0PDAkPKF
https://dl.doubtnut.com/l/_V3BeIV6kbvoH

A GMm
12R

GMm
3R?

GMm
8R?

GMm
6R

Answer: D

o Watch Video Solution

4. 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


https://dl.doubtnut.com/l/_V3BeIV6kbvoH
https://dl.doubtnut.com/l/_9JclmP3Wh4Cd

Answer: D

o Watch Video Solution

5. The density of earth increased 4 times and its radius

becomes half then our weight will ...

A. be four times its present value
B. be doubled

C.remains same


https://dl.doubtnut.com/l/_9JclmP3Wh4Cd
https://dl.doubtnut.com/l/_E4SlggAEmxB2

D. be halved

Answer: B

o Watch Video Solution

6. If the speed of rotation of earth increases from existing

speed, then the weight of a body is ......

A.increases at an equator and remain unchanged at

pole.

B. decreases at an equator and remain unchanged at

poles.


https://dl.doubtnut.com/l/_E4SlggAEmxB2
https://dl.doubtnut.com/l/_QbwKIUDa2G3S

C.remains unchanged at an equator but decreases at

poles.

D. remains unchanged at an equator but increases at

poles.

Answer: B

o Watch Video Solution

7. For satellite rotating in an orbit around the earth the

ratio of kinetic energy to potential energy is ...

>

§|| N |
—
[\W)

@


https://dl.doubtnut.com/l/_QbwKIUDa2G3S
https://dl.doubtnut.com/l/_8p6VKHsQgHJb

C.2

D. /2

Answer: A

o Watch Video Solution

8. A body of mass m taken from the earth's surface to the
height h = 3R (R = Radius of earth) The change in

gravitational potential energy of the body will be

A2 R
.3mg

3

mgR
C. 5
mgR

4


https://dl.doubtnut.com/l/_8p6VKHsQgHJb
https://dl.doubtnut.com/l/_b3krMrNOnUcD

Answer: B

o Watch Video Solution

9. The mass and diameter of a planet have twice the value
of the corresponding parameters of earth. The
acceleration on the surface of planet ...

A.9.8m /sec

B. 4.9m /sec?

C. 980m /sec?

D. 19.6m /sec?

Answer: B
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https://dl.doubtnut.com/l/_b3krMrNOnUcD
https://dl.doubtnut.com/l/_TgnzEcbgHDz1
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10. Two planets if radii in the ratio 2:3 are made from the

material of density in the ratio 3:2. Then the ratio of

acceleration due to gravity at the surface of the two

planets will be ...

Al:1

B.2:25:1

C.4:9

D.0:12:1

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_TgnzEcbgHDz1
https://dl.doubtnut.com/l/_czHgMDQuZZPi
https://dl.doubtnut.com/l/_fOFD0osUY6DW

1. The escape speed of body thrown vertically from the
surface of earth is 11 km/s. If this body thrown at 45° to

vertical then its escape speed will be ......
A. 11/2 km/s
B. 22 km/s
C. 11 km/s
11

D. — km/s
V2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_fOFD0osUY6DW

12. Two planet of masses in the ratio 1:2, its radii in the

ratio 1:2. Then the ratio of acceleration due to gravity will

Al:2

B.2:1

C.3:5

D.5:3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_CA0v3wLdSU39

13. Two satellite A and B go around a planet in circular
orbits having radii 4R and R respectively. If the speed of

satellite A is 3v, the speed of satellite B would be .........

A. 12v

B. 6v

Answer: B

o Watch Video Solution



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

14. What would be the angular speed of earth, so that
body lying on equator may appear weightless?
(g = 10'm/s2 ,radius of earth = 6400 km)

A.1.25 x 10~ ° rad/sec

B.1.56 x 103 rad/sec

C.1.25 x 10~ ! rad/sec

D.1.56 x 10~ ! rad/sec

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_2Wmu0rGsgijO

15. The time period of a satellite of earth is 5 hr. If the
seperation between the earth and satellite is increased to

4 times the previous value the new time period will
become ...

A.10 hr

B. 80 hr

C.40 hr

D. 20 hr

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_Rr1Wk531OlwZ

16. If radius of earth is R, then the height h at which the

value of 'g' becomes one fourth is ...............

Answer: C

o Watch Video Solution

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

surface of the earth. Another satellite B of mass 2m is at a


https://dl.doubtnut.com/l/_GqcE0Lt9PA9P
https://dl.doubtnut.com/l/_3qWOMb70dxk2

distance of 2r from the earth's centre. Their time periods

are in the ratio of

Al:2
B.1:16

C.1:32

D.1:24/2

Answer: D

o Watch Video Solution

18. A geostationary satellite is revolving around the earth.
To make it escape from gravitational field of earth its

velocity must be increase .......


https://dl.doubtnut.com/l/_3qWOMb70dxk2
https://dl.doubtnut.com/l/_n4QVJuW3TqMI

A. 100 %

B.41.4 %

C.50 %

D.59.6 %

Answer: B

o Watch Video Solution

19. The velocity with which a projectile must be fired so

that it escapes earth's gravitation, does not depend on

A. mass of the earth

B. mass of projectile


https://dl.doubtnut.com/l/_n4QVJuW3TqMI
https://dl.doubtnut.com/l/_JfsXgzOj0PQD

C. radius of the projectile orbit.

D. gravitational constant (G)

Answer: B

o Watch Video Solution

20. The escape velocity of the surface of earth is 11.2 km/s.

What would be the escape velocity of the surface of

th

another planet of the same mass but e times the

radius of the earth ?

A. 448 km/s

B.22.4 km/s

C. 5.6 km/s


https://dl.doubtnut.com/l/_JfsXgzOj0PQD
https://dl.doubtnut.com/l/_8Wn6bPoefQha

D. 11.2 km/s

Answer: B

° Watch Video Solution

Questions Paper Section A

1. The magnitude of gravitational intensity at a point is 0.7

N/kg. What would be the magnitude of the gravitational

force on a body of 5 kg mass at this point ?

o Watch Video Solution



https://dl.doubtnut.com/l/_8Wn6bPoefQha
https://dl.doubtnut.com/l/_WksCwhZSSoY7

2. If potential energy of a satellite is —8 x 10%J, then its

binding energy is ...

° Watch Video Solution

3. State and prove Kepler's second law (Law of Areas) of

planetary motion.

o Watch Video Solution

4. Why G called the universal constant in Newton's law of

universal gravitation ?

0 Watch Video Solution



https://dl.doubtnut.com/l/_cCzGQQs96y3W
https://dl.doubtnut.com/l/_CDwu9FQ6GNBF
https://dl.doubtnut.com/l/_umyedeJOfTsy

) ) G
5. Mention Sl unit of —
g

° Watch Video Solution

6. Who provides the centripetal force to geostationary

satellite ?

o Watch Video Solution

Questions Paper Section B

1. Define intensity of gravitation and write its equation,

unit and dimensional formula
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https://dl.doubtnut.com/l/_d0itOMPdgp4A
https://dl.doubtnut.com/l/_mnV5F5CCS8tJ
https://dl.doubtnut.com/l/_BAGlZ4wFVY8p
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2. Derive the expression of escape velocity (esape speed)

of a stationary body on the surface of earth.

o Watch Video Solution

Questions Paper Section C

1. A 70 kg man stands in contact against the inner wall of a

hollow cylindrical drum of radius 3 m rotating about its
vertical axis with 200 rev/min. The coefficient of friction
between the wall and his clothing is 0.15. What is the

minimum rotational speed of the cylinder to enable the


https://dl.doubtnut.com/l/_BAGlZ4wFVY8p
https://dl.doubtnut.com/l/_gPMNDCBEFT06
https://dl.doubtnut.com/l/_skI1bWefAAAb

man to remain stuck to the wall (without falling) when the

floor is suddenly removed ?

° Watch Video Solution

2. Two stars 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”4 km. Assume the stars to remain undistorted until

they collide. (Use the known value of G).

o Watch Video Solution

Questions Paper Section D



https://dl.doubtnut.com/l/_skI1bWefAAAb
https://dl.doubtnut.com/l/_pqI8qMuZjpc8

1. A spaceship is stationed on Mars. How much energy
must be expended on the spaceship to launch 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 1023kg, radius of mars = 3395 km, radius of the
orbit of mars

= 2.28 x 10%km, G = 6.67 x 10~ " Nm?kg”

o Watch Video Solution



https://dl.doubtnut.com/l/_CLN6LVTUgWjo

