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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  GUESS THE DRAW

PUZZLE 3  IN THE GROOVEPUZZLE 1 PHOTO FINISH 
FOR TORTOISE AND HARE

PUZZLE 4  TRUE OR FALSE?
Babies have more 
bones than adults. 

PRIZE
PUZZLE

Imagine a camera is invented that takes pictures infinitely fast. It is 
used to take photos of a tortoise and a hare, who are having a race.

The tortoise has a 100 metre start, and travels at a one metre per 
second. The hare travels at 10 metres per second. Given constant 
velocity, you would expect the hare to catch up after about 11.1 
seconds.

After 10 seconds, the camera takes a photo. The hare has 
reached the tortoise’s start point (the 100-metre mark), but the 
tortoise is now 10 metres further ahead, at the 110-metre mark.

After a further one second, the camera takes another photo. The 
hare has reached the 110-metre mark, but the tortoise is now at the 
11-metre mark. Still the hare has not caught up.

After a further 0.1 seconds, it takes another photo. The hare has 
reached the 111-metre mark, but the tortoise is now at the 
111.1-metre mark. Still not caught up!

After a further 0.01 seconds, it takes another photo. The hare has 
reached the 111.1-metre mark, but the tortoise is now at the 
111.11-metre mark. Still not caught up!

As the photos show, the hare has been gaining on the tortoise, 
but every time the hare reaches the point where the tortoise was, 
the tortoise has moved a small distance further on. 

How can the hare ever catch up with the tortoise?

A very small insect (perhaps a fairyfly) is walking along the spiral 
groove of a 33.3 rpm vinyl gramophone record. It is about halfway 
between the edge and the centre of the record and is diligently 
keeping to the groove. It is walking clockwise.

If it continues, will it reach the centre of the record?  

In a few days, the blind draw will be made for the pairings for the 
quarter finals of a football knock-out competition. Eight teams 
(already known) will be matched to play each other. Gambling 
cards are offered on which you can guess the four pairings. 

A prize of £70 per correct guess (one pairing) is offered. If you 
guessed all four pairings 
correctly, you would win £280.

What would be a fair price 
for the gambling card? 

(Assume a fair price is that 
at which you would rationally 
expect to get back what you 
put in. Ignore here any 
compensation for taking risk 
and for your time and also 
ignore any payment for the 
entertainment of the bet.)

The prize for the clearest explanation.

HINT: Vinyl records rotate clockwise when played.

HINT : The draw is random. 

One reader who sends the correct 
answer to the prize puzzle to david@
davidsandham.com by 5 December 
2016 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 February 2017 issue of E&T. For 
solutions, email: online.editor@
theiet.org after the closing date. Full 
terms and conditions at eandt.theiet.
org/competitions. August issue 
winner was Ming-Tak Shum.      

C2201_R23696_ThinkingCapEandTC_91.BK.indd   91 06/10/2016   11:08


		2016-10-10T14:45:29+0100
	Preflight Ticket Signature




