Gravitational Fields 1

1.
Explain the contribution to the development of the theory of gravitation of the following:

(a) Tycho Brahe

(b) Kepler

(c) Galileo

(d) Newton

2.
(a) How would you show that the Earth goes round the Sun in an elliptical orbit? 

(b) Why does a comet spend a large part of each orbit a large distance away from the Sun?

3.
Using only the data below work out the period of Jupiter’s orbit

4.
Using only the data below work out the mass of the Earth

5.
Calculate the force between the following:

(a) a mass of 100 kg and one of 200 kg placed 2.5 m apart

(b) between the Earth and the Sun (use your answer from question 4 and the data below)

6.
Calculate the value of the acceleration due to gravity 200 km above the surface of the Earth (use your answer to question 4 as well as the data below)

7.
What is the speed of a satellite placed in orbit around the Earth at the distance given in question 6?

8.
Using only the data below work out the surface gravity of Uranus.

Data

Constant of Universal gravitation = 6.67x10-11 Nm2kg2
Distance of Earth from the Sun = 1.5x1011m

Time for the Earth to orbit the Sun = 1 year = 365 days

Distance of Jupiter from the Sun = 7.8x1011 m

Time for the Moon to orbit the Earth = 27.3 days

Distance of the Moon from the Earth 3.8x108 m

Mass of the Sun = 2x1030 kg

Radius of the Earth = 6.4x106 m

Mass of Uranus = 8.67x1025 kg

Radius of Uranus = 25.4x106 m

Radius of the orbit of Uranus = 2.87x1012 m

