Year 12 Revision 6.


Name:






There are 3 questions, each is worth one mark unless otherwise stated.  Time = 10 minutes.

The Near Earth Asteroid Rendezvous (NEAR) spacecraft has been launched.  It will eventually be placed in to a circular orbit around the asteroid Eros, whose mass is very much less than that of Earth.

Question 1
Which one of the statements (A. - D.) best describes how the period of the spacecraft in orbit around Eros would compare with the period of an Earth satellite with the same orbital radius?

A. The period would be greater than for the Earth satellite.

B. The period would be less than for the Earth satellite.

C. The periods would be the same.

D. There is insufficient information to decide.

Question 2
Explain your answer to Question2 above.
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The following headline and picture appeared in a recent edition of The Age newspaper it describes the use of Low Earth-Orbiting (LEO) satellites for the mobile phone network

A LEO orbits at a height of 2000 km above the Earth's surface.

Question 3
Calculate the period of the orbit of the LEO, clearly showing your working.

Data: Universal gravitational constant G= 6.1x l0-11 Nm2 kg-2

mass of the Earth = 6.0 x l024 kg

radius of the Earth = 6.4 x 106 m

2 marks

Solutions

Question 1 Solution

A

Question 2 solution

Since the mass of the asteroid is much less than that of Earth, the gravitational field strength will be much less.  The acceleration will thus be less.  Thus 
[image: image4.emf] is smaller.  Since R is the same value in each case, T must be greater so option A is the choice.

Question 3 solution

Begin by equating the gravitation field strength at the satellite position to the Centripetal acceleration at that radius then solve for T.  
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Adding the altitude to the Earth radius we are using a radius of   8.4 x 106 m.

This yields  T = 7.6 x 103 s

� EMBED Equation.3  ���
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