
17_11_12 THINKING CAP ANSWERS 

PRIZE PUZZLE 

Puzzle 1. Dividing combinations 

The number of possible combinations is 9! i.e. 9 factorial: 

1 x 2 x 3 x 4 x 5 x 6 x 7 x 8 x 9  

= 362,880 

161,280 of them are divisible by 2. 

A number is divisible by 2 if its last digit is divisible by 2 (note that 0 is not included here). Of the 9 

digits given (1 through 9), 4 of them are divisible by 2 (specifically 2, 4, 6, and 8); and each digit 

appears in last position with equal frequency across the total combinations.  

362,880 x (4/9) = 161,280 

All 362,880 are divisible by 3, because a number is divisible by 3 if its digits sum to a number divisible 

by 3. 

1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9   in any order 

= 45 which is divisible by 3 

The answer to the last question, how many of them are divisible by both 3 and 2, is now obvious: it is 

also 161,280. 

 

Puzzle 2. Disappearing money 

The flaw in the reasoning is where we are asked to add £120 (the net amount paid by the friends) to 

the £20 kept by the waitress.  

The owner received £100 and to that we can add the £20 kept by the waitress.  

Cash in: £100 + £20 = £120.  

The friends paid £150 and received £30 back.  

Cash out: £150 - £30 = £120.   

Cash in = cash out, so there was no missing £10. 

 

 Puzzle 3. Warmed by Nigara  

About 0.12 degrees C. 



The change in potential energy of 1kg over a vertical distance of 51 metres, given the acceleration 

due to gravity on Earth of 9.8 metres per second per second, is 

51 x 9.8 Joules = 499.8 Joules 

The amount of energy required to increase1kg of water by 1 degree Celsius is 1 kilocalorie, which is 

defined as 4184 Joules. 

499.8/4184 = 0.12 degrees C. 

  

True or False 

False. Although Bitcoin is the best-known cryptocurrency it was not the first. Bitcoin, introduced in 

2009, was preceded by DigiCash in 1989 and CyberCash in 1996, for example.  

 


