
PHYSICS

BOOKS - JEEVITH PUBLICATIONS PHYSICS (KANNADA

ENGLISH)

GRAVITATION

One Mark Questions And Answers

1. What solar model did Ptolemy propose?

Watch Video Solution

2. What solar model did Aryabhatta propose?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_2ggP45rDPurL
https://dl.doubtnut.com/l/_n01vF8X2j3l8


3. What solar model did Nicholas Copernicus (1473 - 1543) propose?

Watch Video Solution

4. Who recognised that all the bodies irrespective of their masses

accelerate towards the centre of the earth with a constant

acceleration?

Watch Video Solution

5. Based on whose collection of astronomical data did Johannes

Kepler (1571 - 1640) extract the three laws of planetary motion?

Watch Video Solution

https://dl.doubtnut.com/l/_n01vF8X2j3l8
https://dl.doubtnut.com/l/_O5X9iQInWMYV
https://dl.doubtnut.com/l/_01xQ0Met0JEO
https://dl.doubtnut.com/l/_cxkVCjBkzKSz


6. Who proposed the universal law of gravitation ?

Watch Video Solution

7. State Kepler's I law of planetary motion (Law of orbits).

Watch Video Solution

8. State Kepler's II law of planetary motion (law of areas)

Watch Video Solution

9. State Kepler's III law of planetary motion (law of periods)

Watch Video Solution

https://dl.doubtnut.com/l/_SsBo1ShK4TGS
https://dl.doubtnut.com/l/_5oKm2sogJMEW
https://dl.doubtnut.com/l/_fF75iFUT4K2v
https://dl.doubtnut.com/l/_fO2TflNG1rTu
https://dl.doubtnut.com/l/_NICapaPuAxC1


10. How is the speed of a planet , related to the position of the

planet ?

Watch Video Solution

11. Draw a neat diagram to show the position of apchelion

perihelion and foci in a planetary model.

Watch Video Solution

12. State the universal law of gravitation .

Watch Video Solution

13. Define universal gravitational constant.

Watch Video Solution

https://dl.doubtnut.com/l/_NICapaPuAxC1
https://dl.doubtnut.com/l/_uudqfyMvIyHP
https://dl.doubtnut.com/l/_iFnonfPKA8cQ
https://dl.doubtnut.com/l/_n11zMsYWSt3H


14. Mention the dimensional formula for universal gravitational

constant 'G'.

Watch Video Solution

15. Mention the . SI unit of universal gravitational constant.

Watch Video Solution

16. Give the expression for the attractive force on the mass 'm' due

to another M.

Watch Video Solution

17. How are  related.
−→
F12 and

−→
F21

https://dl.doubtnut.com/l/_n11zMsYWSt3H
https://dl.doubtnut.com/l/_HdjUcNuwb9O8
https://dl.doubtnut.com/l/_ntAysH0IhREs
https://dl.doubtnut.com/l/_952kwG2VSrVW
https://dl.doubtnut.com/l/_HW93T3MSlJdI


Watch Video Solution

18. Why is gravitational force called universal ?

Watch Video Solution

19. Compare the periods of revolution of two planets with their

semi major axes.

View Text Solution

20. Write the expression for the period of revaluation of a planet

revolving in a circular orbit.

Watch Video Solution

https://dl.doubtnut.com/l/_HW93T3MSlJdI
https://dl.doubtnut.com/l/_SwgK4QPHogZA
https://dl.doubtnut.com/l/_WkTdr8mgiMgA
https://dl.doubtnut.com/l/_bHKWWUwCrU4s


21. Write the relation between acceleration due to gravity and

universal gravitational constant and explain the terms.

Watch Video Solution

22. Give the expression for acceleration due to gravity at an altitude

above the surface of the Earth.

Watch Video Solution

23. Mention the expression for acceleration due to gravity at a

depth below the surface of the Earth.

Watch Video Solution

https://dl.doubtnut.com/l/_iWgYkmkl5mkl
https://dl.doubtnut.com/l/_9YCOLwmGswm4
https://dl.doubtnut.com/l/_JaFl8qj7mSNU


24. What is the value of acceleration due to gravity at the centre of

the Earth ?

Watch Video Solution

25. What happens to acceleration due to gravity as the point above

the surface of the Earth is increased.

Watch Video Solution

26. Give the expression for acceleration due to variation in the

latitude.

Watch Video Solution

27. What will be the acceleration due to gravity at the poles ?

https://dl.doubtnut.com/l/_6M8Fjc7lcbGh
https://dl.doubtnut.com/l/_Gf03IGsJWEje
https://dl.doubtnut.com/l/_ph089vKDev1K
https://dl.doubtnut.com/l/_7LMWGgAx6Ofx


Watch Video Solution

28. Give the expression for acceleration due to gravity at the

equator.

Watch Video Solution

29. What will be the gravitational potential energy at infinity ?

Watch Video Solution

30. Give the expression for the gravitation potential at a point on

the surface of the Earth.

Watch Video Solution

https://dl.doubtnut.com/l/_7LMWGgAx6Ofx
https://dl.doubtnut.com/l/_I5GMclAYXPbF
https://dl.doubtnut.com/l/_ivg8SzfYwS2k
https://dl.doubtnut.com/l/_BYAg3iVyFrsC


31. Give the expression for the gravitation potential at a point 'h'

above the surface of the Earth.

Watch Video Solution

32. Give the expression for the gravitation potential at any point

below the surface of the Earth.

Watch Video Solution

33. Write the expression for the gravitational potential at the

centre of the Earth .

Watch Video Solution

https://dl.doubtnut.com/l/_b9jqzSveenbL
https://dl.doubtnut.com/l/_4qnQhmqVpdef
https://dl.doubtnut.com/l/_AeLzqHfP6QS6


34. Give the expression for the gravitational energy on a body of

mass (m) , on the surface of the Earth.

Watch Video Solution

35. What is the value of universal gravitational constant ?

Watch Video Solution

36. How does acceleration due to gravity vary with mass and radius

of the planet ?

Watch Video Solution

37. Give the expression for the amount of work done on a mass

body (m) to shift it from one orbit to another orbit above the

https://dl.doubtnut.com/l/_0QERY2vRftCS
https://dl.doubtnut.com/l/_TaFmPghluLsw
https://dl.doubtnut.com/l/_ia9KY0FqhCTC
https://dl.doubtnut.com/l/_SVNBcx63gBME


Earth's surface.

Watch Video Solution

38. If  represent the initial and final speeds of projection,

then represent the difference of K.E in terms of difference of P.E.

Watch Video Solution

vi and vf

39. Give the expression for the escape speed of an object.

Watch Video Solution

40. Give the expression for the K.E of an orbiting satellite.

Watch Video Solution

https://dl.doubtnut.com/l/_SVNBcx63gBME
https://dl.doubtnut.com/l/_nXhIGGdMhUys
https://dl.doubtnut.com/l/_nQxOapQ4MiEn
https://dl.doubtnut.com/l/_AMDHimQFwUHs
https://dl.doubtnut.com/l/_XjI7W2W2sIek


41. Obtain the expression for total energy of a circularly orbiting

satellite.

Watch Video Solution

42. What is the orbiting speed of an artificial satellite close to the

surface of the Earth .

Watch Video Solution

43. At what distance from the centre of the Earth do all the

geostationary satellites orbit?

Watch Video Solution

https://dl.doubtnut.com/l/_XjI7W2W2sIek
https://dl.doubtnut.com/l/_o8AXDpoxYQSK
https://dl.doubtnut.com/l/_SXPg6RxLKmOo


44. Write the expression for the energy of a particle of mass 'm',

orbiting round a massive body M.

Watch Video Solution

45. What are polar synchronous satellites ?

Watch Video Solution

46. What is weightlessness ?

Watch Video Solution

47. why geostationary satellites are called so ?

Watch Video Solution

https://dl.doubtnut.com/l/_ghpC82Zta1b7
https://dl.doubtnut.com/l/_JuxWs0Z2poyP
https://dl.doubtnut.com/l/_MQ11WvbWsPJD
https://dl.doubtnut.com/l/_GRfyth7Md3bn


Two Marks Questions With Answers

48. Say whether the escape speed and orbital velocity of a body

depend on the mass of the body ?

Watch Video Solution

49. Say whether escape speed of a body depend on the location

from where it is projected or not .

Watch Video Solution

1. Explain why gravitational force is called a centre force ?

Watch Video Solution

https://dl.doubtnut.com/l/_B89itQcHBLwB
https://dl.doubtnut.com/l/_7YVVy8cpmcTx
https://dl.doubtnut.com/l/_9sZym0KEF87f


2. If 'R' is the distance of the Moon from the Earth and 'T ' is the

period of revolution of the Moon , then obtain the formula to

calculate the mass of the Earth.

Watch Video Solution

3. Name the group of geostationary satellites widely used for

telecommunication in India. It is an acronym for Indian Satellites.

Watch Video Solution

4. Mention a few applications of the polar satellites.

Watch Video Solution

https://dl.doubtnut.com/l/_p51xg7mwE4Bi
https://dl.doubtnut.com/l/_ANKiNM0jmmub
https://dl.doubtnut.com/l/_cMAtO3TBW7Ap


Three Marks Questions With Answers

5. What is meant by gravitational field intensity at a point due to

the Earth ?

Watch Video Solution

1. Write a few characteristics of gravitational force.

Watch Video Solution

2. Show that the area swept by a planet in a given interval time is

constant.

Watch Video Solution

https://dl.doubtnut.com/l/_FknvrzvX7zEg
https://dl.doubtnut.com/l/_iOAzpt8omOko
https://dl.doubtnut.com/l/_k6PEgjNcVmsZ


3. If  are the position vectors of mass bodies 

 then represent force between them in a vector from.

Watch Video Solution

→
r1 and

→
r2

M1 and M2

4. Show the 

Watch Video Solution

g =
GM

R2

5. Obtain an expression for the average density of the Earth.

Watch Video Solution

6. Show that 

Watch Video Solution

V0 = √gr

https://dl.doubtnut.com/l/_l9qTX2IAlNzQ
https://dl.doubtnut.com/l/_uBfFZJ0hNeCz
https://dl.doubtnut.com/l/_d1FV3pe3vT2b
https://dl.doubtnut.com/l/_bknh6BvmbCPJ


Five Marks Questions With Answers

7. Arrive at the expression for escape speed of the body from the

surface of earth.

Watch Video Solution

1. State Kepler's law of planetary motion.

Watch Video Solution

2. State and explain Newton's law of gravitation.

Watch Video Solution

3. Write a few characteristics of gravitational force.

https://dl.doubtnut.com/l/_IPGY8nVgBEPC
https://dl.doubtnut.com/l/_AefME9GKufWi
https://dl.doubtnut.com/l/_7AdelWBrRnE4
https://dl.doubtnut.com/l/_xnp4B8TXjXUT


Watch Video Solution

4. Obtain an expression for the acceleration due to gravity at a

point above the surface of the Earth .

Watch Video Solution

5. Obtain an expression for the acceleration due to gravity at a

point below the surface of the Earth.

Watch Video Solution

6. Write some practice applications of satellites .

Watch Video Solution

https://dl.doubtnut.com/l/_xnp4B8TXjXUT
https://dl.doubtnut.com/l/_XYFLg3CmfIAD
https://dl.doubtnut.com/l/_bA0I0V4UBTke
https://dl.doubtnut.com/l/_pJsJbB1rmeQs


Numericals With Solutions

7. Derive an expression for the gravitational potential energy of a

body . Give the difference between gravitational potential and

gravitational potential energy.

Watch Video Solution

1. Assuming the distance of the Moon from the Earth

 and Moon's period of revolution as 27.3 days,

calculate the mass of the Moon.

Watch Video Solution

R = 3.84 × 108m

2. Calculate the average density of Earth.

Watch Video Solution

https://dl.doubtnut.com/l/_xHKsqE06OD2B
https://dl.doubtnut.com/l/_s8ywl01LnR3X
https://dl.doubtnut.com/l/_oENAVVYILe7W


3. Calculate the height of a geostationary satellite.

Watch Video Solution

4. Assuming the Earth to be a sphere of uniform mass density , how

much would a body weight half way down to the centre of the Earth

if it weighed 250N on the surface ?

Watch Video Solution

5. A rocket is fired vertically with a speed of  From the Earth

surface . How far from the Earth does the rocked go , before

returning back ?

Watch Video Solution

5kms − 1

https://dl.doubtnut.com/l/_oENAVVYILe7W
https://dl.doubtnut.com/l/_L8dUs7AmF0TE
https://dl.doubtnut.com/l/_e5LCMLCWWLuo
https://dl.doubtnut.com/l/_VVaHpwjaaGex
https://dl.doubtnut.com/l/_0Zc4c8IO8feM


6. The escape speed of a projectile on the Earth 's surface i.e

 .A body is project with thrice this speed .what is the

speed of the body far away from the Earth ? Ignore the pressure of

sun and other places.

Watch Video Solution

11.2kms − 1

7. A satellite orbits the Earth at a height of 400 km above the

surface . How much energy must be expected to Rocket the satellite

out of Earth ' s gravitational influence ? Mass of the satellite = 200

kg , mass of Earth  radius of Earth 

Watch Video Solution

= 6.0 × 1024kg,

= 6.4 × 106m, G = 6.67 × 10− 11Nm2kg − 2

https://dl.doubtnut.com/l/_0Zc4c8IO8feM
https://dl.doubtnut.com/l/_bxOWSZkOKWhF


8. Two states each of one solar mass  are approaching

each other for a head on collision. When they are at a distance 

their speeds are negotiable. What is the speed with which they

collide ? The radius of each star is  assume the stars to remain

undistorted unit thye collide.

Watch Video Solution

(2 × 1030kg)

109

104

9. Two heavy spheres each of mass 100 kg and radius 0.10m are

placed 1. 0m apart on a horizontal table. What is the gravitational

field and potent at the mid point of the line joining the centre of

the spheres ? 

Watch Video Solution

(ME = 6.0 × 1024kg, RE = 6.4 × 106m)

https://dl.doubtnut.com/l/_feMHLI5om5X3
https://dl.doubtnut.com/l/_LzuSRSBno3uV


10. Find the gravitational potential at the site of a geostationary

satellites . Assume the height of the satellite to be 4200 km from

the centre of Earth. 

(Mass of Earth  .

Watch Video Solution

= 6.0 × 1024kg)

11. In a sub - stage lunch of a satellite, the first stage brings the

satellite to a height of 150 km and the second stage gives it the

necessary critical speed to put . It in a circular orbit around the

Earth , which stage requires more expenditure of fuel ? 

(Given ,

Watch Video Solution

ME = 6.0 × 1024kg, R = 6.4 × 106m, G − 6.67 × 10− 11Nm2kg − 2).

https://dl.doubtnut.com/l/_Th8kPAIC5zLw
https://dl.doubtnut.com/l/_iP8lnFfpxyjN


12. A star , 2 .5 times the mass of sum , collapse to a size of 12 km

with a speed of 1.2 rps . T the object placed on the surface remains

stuck to the surface due to gravity ? [ mass of sun ]

Watch Video Solution

= 2 × 1030kg

13. A rocket is fired vertically from the surface of  . If 20% of

its internal energy is lost due to the Martian atmospheric

resistance , how far will the rocket go from the surface of Mars

before returning back ? Mass of Mars  radius of

Mars = 3395 km , 

Watch Video Solution

2kms − 1

= 6.4 × 1024kg,

G = 6.67 × 10− 11Nm2kg − 2

14. Light from a massive star suffers ' gravitational red - shift 'i.e It's

wavelength changes towards the red end to the gravitational

https://dl.doubtnut.com/l/_yC679hqMnr8a
https://dl.doubtnut.com/l/_ow97L6VkdRqY
https://dl.doubtnut.com/l/_8qMTpLDwypud


attraction of the star. Obtain the formula for this gravitational red -

shift using the simple consideration that a photon of frequency 'v'

has energy 'hv' and mass  . Estimate magnitude of the red - shift

for light of wavelength  from a star of mass  kg and

radius  km. 


View Text Solution

hv

c2

5000Å 1032

106

(G = 6.67 × 10− 11Nm2kg − 2, c = 3.00 × 108ms − 1)

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 ? (Given that the radius of Earth = 6400 km).

Watch Video Solution

https://dl.doubtnut.com/l/_8qMTpLDwypud
https://dl.doubtnut.com/l/_MWgZMVqtGa0B

