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ThinkingCap
Exercise your mind with this month’s selection of quizzical 
puzzles, with a chance of a prize for the correct answer.

by David Sandham

PUZZLE 3  LONG SHUFFLE

PUZZLE 2  A DEADLY DRAUGHT

PUZZLE 1  HOW MANY GOALS?

PUZZLE 4  TRUE OR FALSE?
Glaciers are found in both North 
and South America. 

One reader who sends the correct 
answer to the prize puzzle to 
david@davidsandham.com by 
9 January 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 March 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. September 
issue winner was Jeremy Lulu.

PRIZE
PUZZLE

Simon, a keen football fan, has collected statistics over a 
long period and has calculated that the average number of goals 
scored per game is 2.5.
Of course, to score ‘half a goal’ is impossible, and the number of 
goals scored in any given game is never 2.5, but a whole number, 
which over many games spreads out around the average of 2.5.
Reflecting on this, Denis bets Simon that in any given game, it is 
equally likely that the number of goals be two as it is three.
Simon disagrees, and thinks that two goals is a more likely number 
than three goals.
Who is right, and why?

Inspector Poirot was 
investigating the 
murder, by poison, of 
Colonel Mustard in the 
library.
At 4pm, both Colonel 
Mustard and Miss 
Scarlet took a gin and 
tonic with ice and 
lemon. Mustard drank 
his slowly and was 
dead by 4.30pm. 
Scarlet downed hers in 
one, but suffered no ill 
effect.
Poirot exercised his 
little grey cells and 
came up with an 
explanation. 
What was it? 

You are given an ordinary pack of 52 playing cards, and begin 
shuffling. Each shuffle creates a new arrangement of the 52 cards. 
It is clear that you would have to shuffle for a very long time to find 
every permutation. 
Suppose your speed is one shuffle per second. Meanwhile, your 
friend starts walking and swimming round the equator of the Earth 
at a speed of one metre per second. 
How many times will your friend circumnavigate the Earth by the 
time you have shuffled every possible permutation of the pack of 
cards?
Assume that no permutation of the cards repeats, and that you 
both live as long, and have enough strength, as necessary.

HINT: Don’t assume it’s normal. 

HINT: Think slowly.

HINT: Circumference of the Earth is 40,075km.
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