
17_06 THINKING CAP 

ANSWERS 

PRIZE PUZZLE 

Puzzle 1. Spacesuit budgeting 

The budget option is preferable. This is true even though the per unit profit on the luxury option is 

greater.  

You should expect an average year. If a bad year is 400 units sold, and a good year 1000, then an 

average year is 700 units sold.  

For the budget option, revenues for the average year will be 700 x 270 solar-dollars = 189,000, and 

costs will be 50,000, so profit will be 189,000 – 50,000 = 139,000. 

For the luxury option, revenues for the average year will be 700 x 330 solar-dollars = 231,000, and 

costs will be 100,000, so profit will be 231,000 – 100,000 = 131,000, which is lower. 

The comparison across a range of possible unit sales may be shown graphically: 

  

 

Puzzle 2. Pick up game 

You should pick up 3 coins, a winning move, and the only winning move when starting with 99 coins.  

This is a winning move because it results in 96 coins being left. No matter how many coins your 

opponent now picks up (1, 2, or 3) you will next be able to leave them with 92. And so on, for this 

series of positions that are losing for the player whose turn it is: 

96, 92, 88, 84, 80, 76, 72, 68, 64, 60, 56, 52, 48, 44, 40, 36, 32, 28, 24, 20, 16, 12, 8, 4. 
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The series of losing positions (multiples of 4) can be easily generated once it is realised that 4 is such 

a position.  

4 is a losing position because: 

if player A picks up 1, player B wins by picking up the remaining 3;  

if Player A picks up 2, player B wins by picking up the remaining 2;  

and if Player A picks up 3, player B wins by picking up the remaining 1.    

 

Puzzle 3. Underwater sunset 

Approximately 49 degrees. 

The sun’s dying rays may be assumed to graze the water at 90 degrees to the vertical.  

The refractive index of water (from air) is 1.33.  

Using Snell’s Law, sin r = sin 90 degrees / 1.33 

Sin 90 degrees = 1 

1/1.33 = 0.752 

which is approximately 49 degrees  

 

True or False 

False. Although Venus is closer than is the Earth to the Sun, this does not explain its very high 

temperatures of 800-900 degrees Fahrenheit, which are due to the thickness of its atmosphere, 

believed to have resulted from a runaway greenhouse effect. 


