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ThinkingCap
Give your brain a workout with this month’s testing puzzles, 
with the chance of a prize for the correct answer.

by David Sandham

PUZZLE 2  FOUCAULT’S PENDULUM AT THE POLE

PUZZLE 3  ART VALUATIONPUZZLE 1  SUGAR CUBES, CUBED 

PUZZLE 4  TRUE OR FALSE?
There is a parasite that can 
influence a grasshopper’s brain to 
make it jump into water.

One reader who sends the correct 
answer to the prize puzzle to 
david@davidsandham.com by 
6 February 2017 will win copies 
of four books from Princeton 
University Press – ‘Across the Board: 
the Mathematics of Chessboard 
Problems’ by John J Watkins, ‘Why 
Cats Land on Their Feet, and 76 
Other Physical Paradoxes and 
Puzzles’ by Mark Levi, ‘Magical 
Mathematics: the Mathematical 
Ideas That Animate Great Magic 
Tricks’ by Persi Diaconis and Ron 
Graham, and ‘Wizards, Aliens and 
Starships: Physics and Math in 
Fantasy and Science Fiction’ by 
Charles L Adler. The winner will 
appear in the April 2017 issue of 
E&T. For solutions, email: online.
editor@theiet.org after the closing 
date. Full terms and conditions at 
bit.ly/eandt-competitions. October 
issue winner was Adam Bascal.

PRIZE
PUZZLE

You are given a cubic block of sugar cubes that is eight individual 
sugar cubes high, by eight cubes broad, by eight cubes deep.

You can win all of the individual sugar cubes that you can 
arrange (using only the ones you have been given) into three cubic 
blocks, with the following restriction: the digits of the three block’s 
heights (in cubes) must spell out the number that is the total of the 
sugar cubes you have used to form all three blocks.

For example, to make a cubic block of height 1 requires just 1 
individual cube (1 x 1 x 1 = 1).  

To make a cubic block of height 5 requires 125 individual cubes 
(5 x 5 x 5 = 125). 

To make a cubic block of height 3 requires 27 individual cubes 
(3 x 3 x 3 = 27). 

The total number of sugar cubes used in forming all three cubic 
blocks is the sum of 1 + 125 + 27 = 153, which is also the number 
formed by concatenating the digits of their heights: ‘1’, ‘5’ and ‘3’. 

However, 153 is not the largest number that can be reached. 
What is the maximum number of cubes you can win, using as 
many of the cubes you were given as possible, and arranging 
them into three cubic blocks?

A painting in its frame is worth £10,000.
The painting is worth £9,000 more than the frame.
What is the frame alone worth? 

Foucault’s 
Pendulum in Paris is 
a 28kg brass weight 
suspended from a 
67m wire from the 
dome of the 
Pantheon in Paris. 
Unlike a grandfather 
clock pendulum, its 
pivot allows it to 
swing in any 
direction.

Because the 
Earth is rotating, the 
vertical plane in 
which the Pendulum swings is observed to slowly rotate 
clockwise, making a full circle in 32.7 hours.

If the Pendulum (or a similar apparatus) were moved to the 
South Pole, how long would the plane of swing take to precess 
through a full circle? 

HINT: You are looking for an integer of three digits, the sum of whose 
digits cubed is equal to the number itself. Make three blocks.

HINT: The first answer that occurs may not be correct.

HINT: What is rotating what?
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