
17_04 THINKING CAP ANSWERS 

PRIZE PUZZLE 

Puzzle 1.The first genius robot 

We should expect a robot with an IQ above 160 after about 2,000 robots had been made. 

We are told the probability of robots above 135 IQ is 5% or 0.05. 

Where φ is the cumulative probability function for a normal distribution: 

1 – φ((135 – mean)/standard deviation) = 0.05 

φ((135 – mean)/standard deviation) = 0.95 

Using a table for the cumulative probability function table for the normal distribution, and looking 

up 0.95, 

((135 – mean)/standard deviation) = 1.645 

Similarly, for the lower case we are given: 

φ((90 - mean)/standard deviation) = 0.10 

φ((mean - 90)/standard deviation) = 0.90 

Using a table and looking up 0.90, 

((mean - 90)/standard deviation) = 1.28 

We now solve the equations: 

135 - mean = 1.645 x standard deviation 

mean -  90 = 1.28 x standard deviation 

Which by substitution gives us: 

mean = 109.69 

standard deviation = 15.385 

We now find the probability where IQ is greater than 160: 

1 – φ((160-109.69)/15.383) 

= 1 – φ(3.27) 

= 1 – 0.9995  

= 0.0005 

0.0005 x 2000 units = 1 genius robot 



Puzzle 2. Three tugs boats and a tanker 

The two side tug boats together contribute the same force forwards as the lead tug boat.  

Each side tug boat contributes half of the force in the forward direction that the lead tug boat 

contributes. The forward component is cos 60 = 0.5. 

 

Puzzle 3. Gambler’s ruin 

He will almost certainly be ruined if he continues long enough. At the outset, his chance of losing all 

his money is 0.5, and his chance of doubling his money is also 0.5, since the game is fair. Suppose he 

doubles his money: his chance of losing it all is 0.5, and his chance of doubling again is also 0.5. So 

his chance of losing it all after doubling is once, but before doubling it twice, is 0.5 x 0.5 = 0.25. 

Overall, his chance of ruin is 0.5 + 0.25 + 0.125 + 0.0625 …. which is already 94% and if continued 

approaches 1 or certainty.  

 

True or False 

True. Chromosome 1, the largest molecule in the body, has around 10 billion atoms. 

 

 


