GRAVITATIONAL FIELDS  3

G = 6.7x10-11 Nm2kg-2
1. Given that the period of the Earth around the Sun is one year and the distance of the Earth from the Sun is 1.5x1011 m  calculate the periods of the following planets:-

(a) Mars 
orbit radius = 2.3x1011 m

(b) Saturn
orbit radius =14 x 1011 m

(c) Neptune
orbit radius = 45 x 1011 m

2. State Kepler’s Laws of planetary motion.

3. What were the problems associated with the idea that the Earth was the centre of the solar system?

4. What is the force between two bodies of mass:-

(a)  200 kg and 3000 kg placed 45 mm apart

(b) 2000 kg and 800 kg placed 25 m apart

(c) 1.5x1012 kg and 3x1027 kg placed 45x109m apart

5. Outline one experiment to measure G.

6. What is the gravitational field strength of the Earth at distances of:-

(a) 8x106 m

(b) 12x106 m from its centre.

7. Given that one of its moons orbits Neptune in 37.4 Earth days and that its orbit radius is 9.2x108 m calculate the orbit radius of a synchronous satellite placed in orbit around Neptune. A day on Neptune is 18.5 Earth hours.

8. If the acceleration due to gravity at the surface of the Earth is 9.81 ms-2 and that its radius is 6400 km calculate the mass of the Earth.


9. The Earth is 150x109 km from the Sun and takes 366 days to complete one orbit. Use this data and the value of G to calculate the mass of the Sun.

10. Draw a graph to show how g varies from the centre of the Earth to four Earth radii above its surface. Assume that the Earth is a uniform sphere.

