
THINKING CAP 17_03  

ANSWERS 

PRIZE PUZZLE 

 

Puzzle 1. 

Whither all roads are bound 

1089 is always reached because of peculiarities of the base ten number system. 

The first instruction is to reverse the number: so the middle digit will remain the same. 

We are told to deduct the lesser from the greater, so the rightmost digit will always be greater in the 

number being subtracted: this results in borrowing 1 from the middle digit of the number being 

subtracted from. Since the middle digits are the same, when they are subtracted the borrowing is 

continued to the leftmost digit.  

The result of the subtraction, x, therefore must be a number with 9 as its middle digit (or if a two 

digit number, its leftmost digit). Furthermore, x must be a number whose first and third digits add up 

to 9. 

Example: 

  321 

- 123 

  ____ 

x =      198 

 

When we add x to its reverse, the answer therefore always has 9 as the rightmost digit. The sum of 

the middle digits is always 18, from which we carry the 1. The sum of the rightmost digits is always 9, 

but including the carried 1 is 10:  

 198 

          + 891 

            ____ 

           1089 

 

 



 

Puzzle 2. Seeing sugar cubes 

488 cubes. 

Along the edges of two faces the same small cube is seen twice - or from three faces at the corners. 

So we must avoid double and triple counting. 

One method is to count the full 100 (10 x 10) for two opposite faces, 80 (10 x 8) for two other 

opposite faces, and 64 (8 x 8) for the final two opposite faces. 

100 + 100 + 80 + 80 +64 + 64 = 488 

Another method is simply to remove all the surface cubes, leaving a cube of 8 x 8 x 8, which is 512 

cubes. The number of cubes removed must therefore be 

1000 - 512 =  488. 

 

Puzzle 3. 

By train, plane and canoe 

90km by train and 240 km by plane. 

1/4 + 2/3 = 3/12 + 8/12 = 11/12 

canoe distance = 12/12 - 11/12 = 1/12 = 30 kilometres 

Total journey = 30km x 12 = 360km. 

1/4 x 360km = 90km by train 

2/3 x 360km = 240km by plane  

 

True or False 

 

True. Thomas Jefferson and John Adams both died on 4 July 1826. 

James Monroe died on 4 July 1831. 


