
18_01 THINKING CAP ANSWERS 

PRIZE PUZZLE 

Puzzle 1. Spacecraft driving lesson 

1. Steer for the left side to turn right.  

2. For a sharper turn, steer nearer. 

3. If the reference frame is the planet (ie the planet is considered to be stationary) the velocity of the 

spacecraft is the same after the completion of the manoeuvre as it was before it (it accelerates on 

approach and decelerates on exit).  

However, if the reference plane is the planet’s sun (ie the planet is considered to be in motion) then 

the velocity of the spacecraft can increase (it can also decrease). (Compare throwing a ball to bounce 

off a moving train.)  

In an acceleration, the energy gained by the spacecraft is lost from the planet’s own kinetic energy: 

the planet slows down slightly, though it is so massive in relation to the spacecraft that this is 

negligible.  

An example was the left turn taken by Voyager 2 at Jupiter, gaining velocity (in the sun’s reference 

frame) in July 1979. 

 

Puzzle 2. Calling Mars 

27 mins 48 seconds, as he has to wait the round trip.  

It takes 13 mins 54 seconds for his message to reach Mary: 

distance/speed of light = 250,000,000 km / 299,792.458 km/s    

= 833.91 seconds 

=  13 mins 54 seconds for the one way trip; multiplied by two is the answer.  

  

Puzzle 3. Dark question  

No, because the time it takes starlight to reach us defines a boundary beyond which we cannot see 

more stars because their very distant light has not reached us yet. Another point is that space is 

expanding, so starlight is redshifted (diminishing in energy). The problem is a version of Olbers’ 

paradox, with the premises usually stated as an infinite number of stars and an eternal static 

universe. 

 

 



True or False 

True, according to Ralph Lorenz, a planetary scientist at Johns Hopkins University in Maryland. 

 

 


