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1. Abomber dropped a bomb, and an observer stood on the ground looking at the bomber and the bomb. [f the

drag is not considered, which trajectory of the bomb is correct? (10%) Explain why the other three choices are
wrong. (15%) '

(c) (d)
2. What are the three statements of Kepler's laws of planetary motion? (25%)

3.  The Taiwanese satellite FORMOSAT-5 of mass ~400 kg (actual 450 kg) is placed into Earth orbit at a height of 700
km (actual 720 km) above the surface.

(a) Assuming a circular orbit, how long does the FORMOSAT-5 take to complete one orbit? (8%)

(b) What is the FORMOSAT-5’s speed? (7%)

(c) Starting from the satellite on the Earth’s surface, what is the minimum energy input necessary to place the
FORMOSAT-5 into orbit? Ignore air resistance but include the effect of the planet’s daily rotation. (10%)

(Gravity constant G~ 6.67x 107" m® kg™ 572, Earth radius Rg™ 6370 km, Earth mass Mg~ 6% 10* kg)

4. NASA s giving serious consideration to the concept of solar sailing. A solar sailcraft uses a large, low-mass sail
and the energy and momentum of sunlight for propulsion.
(a) Should the sail be absorbing or reflective? Why? (5%)
(b) The total power output of the sunis 3.9 X 10%¢ Watt. How large a sail is necessary to propel a 10,000-kg

spacecraft against the gravitational force of the sun? Express your result in square kilometers. (10%)

(c) Explain why your answer to part (b) is independent of the distance from the sun. (10%)




