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PHYSICS

 ASSIGNMENT ON GRAVITATION

1. A sphere of mass 40 kg is attracted by a second sphere of mass 60 kg with a force equal to 4 mgf. Calculate the distance between them. (g = 10 m/s2)  

2. A rocket is fired from earth towards the sun. At what point on its path is the gravitational force on the rocket zero? (Ms = 2x1030 kg, Me = 6 x1024 kg, Orbital radius of earth = 1.5x 1011 m. Also neglect the effect of gravity)

3. A planet exists whose size is the same and mass is 4 times as that of earth. Determine the weight of a body of mass 2 kg on that planet. (The value of g on the surface of earth = 10 m/s2) Also determine the energy required to lift the mass upward through 2 m distance on the planet.

4. The mass of a planet is 1.9 x 1027 kg and that of sun is 1.99 x 10 30 .The mean distance between the planet and sun is 7.8 x 10 11 m. Determine the speed of the planet around the sun. 

5. A body weighs 900 g wt on the surface of earth. How much will it weigh on the surface of mars, whose mass is one ninth and radius is one half that of earth?

6. If earth were made of lead of relative density 1.3,keeping parameters remain constant, what would be the value of g on the surface of earth. 

7. If the radius of earth shrinks by 2%, mass remaining the same, then how would the acceleration due to gravity changes?

8. At what height above the surface of earth, the value of g is same as in a mine 100 km deep?

9. How much below the surface of earth does the acceleration due to gravity becomes 70 % of its value on the surface of earth?

10. Weight of a body on the surface of earth is 64 N. What is it at a height equal to half the radius of earth? 

(Assume that g on the surface of earth =10m/s2)

11. If the earth were a perfect sphere of radius 6.4 x 10 6 m, rotating about its axis with a period of 1 day, how much would the acceleration due to gravity differ from the poles to equator?

12. Calculate that imaginary angular velocity of earth for which the effective acceleration due to gravity at the equator becomes zero. In this condition, find the length of a day. (Re = 6400 km, g = 10 m/s2)

13. If the earth contracts slightly so that the radius becomes less by 1/n than before. Show that the length of the day shortens by 48/n hours. 

14. Jupiter has a mass 318 times that of earth and its radius is 11.2 times the earth's. Determine the escape velocity of a body from Jupiter's surface, given that escape velocity of earth is 11.2 km /s )

15. The escape velocity of a projectile on the surface of earth is 11.2 km/s. If a body is projected thrice this speed , find the speed of the body far away from the surface of earth . (Ignore other planets)

16. Calculate the escape velocity for an atmospheric particle 1600 km above the earth's surface, given that the radius of earth is 6400 km and acceleration due to gravity on the surface of earth = 9.8 m/s2 

17. Calculate the escape velocity of moon. Given, the radius of moon = 1.74 x106 m , its mass = 7.36 x1022 kg  Hence can you give reason for the absence of atmosphere on moon ?

18. A Saturn year is 29.5 times the earth year. How far is the Saturn from the sun if the earth is 1.5x108 km away from the sun?

19. The distance of planet Jupiter from the sun is 5.2 times that of the earth. Find the period of revolution of 

Jupiter around the sun.
20. Two masses 90 kg and 160 kg are at a distance 5 m apart. Compute the magnitude of intensity of the gravitational field at a point at a distance 3m from the 90 kg mass and 4 m from the 160 kg mass.

21. Two bodies of masses 100 kg and 10000 kg are at a distance 1 m apart. At which point on the line joining them will the resultant gravitational field intensity be zero?

22. 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? (Me= 6x1024 kg, Re = 6.4 x 106 m)

23. Draw the graph showing the variation of g with 

a) Height above the surface of earth   

 b) depth below the earth's surface 

24. Two artificial satellites, one close to the surface and the other away are revolving around the earth. Which has larger speed?

25. Two artificial satellites, one twice as heavier as the other has the same orbital radius. Which one has more orbital speed? Give reason for your answer 

26. Which has longer period of revolution, a satellite revolving close or away from surface of earth?

27. The mass and diameter of a planet are twice those of earth. What will be time period of the pendulum on this planet, which is a second’s pendulum on the earth?

28. If a body is projected with velocity ‘v’ greater than escape velocity ‘ve’ from the surface of earth, find its velocity in the interstellar space.

29. The gravitational force acting on a rocket at a height h from the surface of earth is 1/3 of the force acting on a body at sea level. What is the ratio of h and R?

30. Why is the weight of a body at the equator less than the weight of the same body at the poles?

31. A person feels weightlessness in an artificial satellite of the earth. However a person on the moon feels his weight although moon is also a satellite of earth. Explain 

32. The speed of revolution of an artificial satellite revolving very near the earth is 8 km/s. What will be the escape velocity of a body on the earth?

33. A satellite is revolving around the earth, close to the surface of earth with a kinetic energy E. How much kinetic energy should be given to it so that it escapes from the surface of earth?

34. Two satellites A and B go around a planet P in circular orbits having radius 4R and R respectively. If the speed of the satellite A is 3v, find the speed of the satellite B.

35. If the earth suddenly stops rotating about its axis, what would be the effect on the value of g ? Will this effect be same at all places?

36. Three uniform spheres each having mass m and radius r, are kept in such a way that each touches the other two . Find the magnitude of the gravitational force on any sphere due to the other two. 

37. What is the value of mass and weight of a body of mass 10 kg at 

a) pole, 


b) equator 

& 

c) centre of earth

38. Deduce Newton’s law of gravitation from Kepler’s third law.

39. Deduce Kepler’s third law from Newton’s law of gravitation.

40. The distance of two planets from the sun is 10 13 and 10 12 metres respectively. What is the ratio of the time periods of these two planets?

41. The escape velocity on earth is 11.2 km/s. What is its value for a planet having double the radius and 8 times the mass of earth ?

42.
A satellite orbits the earth at a height of 500 km from its surface. Compute its 

a) Kinetic energy
b) potential energy     
&

c) total energy. 

(Given mass of the satellite = 300 kg , mass of earth = 6x1024 kg , radius of earth = 6.4x106 m 

 and  G = 6.67 x 10-11 Nm2/Kg2 )

43.
The sun can be considered to be a sphere of mass 2x 1030 kg performing rotation about its axis with a 

period  of 25.4 days . If it were to shrink to half its present size what would be the new period of rotation ?

44.
A mass M is split in to two parts m and (M- m) , which are separated by a certain distance . Find the ratio m/M which maximizes the gravitational force between the two .  

45.
If earth stops rotating on its axis, what would be the effect on the value of g 

a) at pole 
b) at equator 

46.
Derive an expression for the gravitational potential energy of an object placed at certain distance from the 

centre of earth . What is the significance of negative sign in the expression?

47.
Deduce expression for the escape velocity of a body from the surface of earth. How it is related to the 

orbital velocity .

48. 
What is meant by gravitational potential? Write its expression at the surface of the earth, assuming the 

earth to be sphere of radius (R) and mass (M) supposed to be concentrated at its center .

49.  
Derive an expression for the acceleration due to gravity (a) at a depth (d) from the surface of earth (b) at a 

height h from the surface of earth . What is the value of acceleration due to gravity at the centre of the earth   

50. 
How will the gravitational force between two bodies be affected is the distance between them is  

(a) Doubled 


b) halved 



51.    
State Kepler’s laws of planetary motion. 

52. 
Obtain an expression for the orbital velocity of a Satellite.

53.
At what position in its elliptical orbit will the speed of a planet be  

(a) Maximum  

(b) Minimum 
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