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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 3  THE DIMINISHING SUM

PUZZLE 2 A DEBTOR’S DEFENCEPUZZLE 1 A DOME ON MARS

PUZZLE 4  TRUE OR FALSE?
Lungs can produce blood cells.  

One reader who sends the correct 
answer to the prize puzzle to 
engtechmag@theiet.org with 
‘May Thinking Cap’ by 25 May 
2018 will win three books from 
Oneworld Publications: ‘Head 
in the Cloud – The Power of 
Knowledge in the Age of Google’ 
by William Poundstone,‘Professor 
Povey’s Perplexing Problems – 
Pre-University Physics and Math 
Puzzles with Solutions’ by Thomas 
Povey, and ‘Fluke – The Maths and 
Myths of Coincidence’ by Joseph 
Mazur. The winner will appear 
in the August 2018 issue of E&T. 
For solutions, go to bit.ly/eandt-
thinking-cap after the closing date. 
Full terms and conditions at bit.ly/
eandt-competitions. The November 
issue winner was David Thomas.

PRIZE
PUZZLE

As the 21st century wore on, environmental problems became ever 
more pressing on planet Earth, and even seemed likely to threaten 
human survival. After all, it was reasoned, the fossil record is full of 
extinct species, and why should homo sapiens be any different?

So it was decided that establishing sustainable life on other 
planets should be a priority. Missions were launched to populate 
Mars.

You have been placed in charge of designing a rigid dome that will 
support a group of migrants to the red planet. It will be pumped with 
breathable air, and you are told the total volume of the dome when 
empty must be five million cubic metres. You are also told that, 
because of terrain and other considerations, the diameter of its 
circular base must be 300 metres. 

Calculate, given those two constraints, the height of the dome (at 
its highest point above its base. Assume the terrain is flat.)

A man did not pay his debt for six years, after which time his lender 
finally took him to court.

The man presented an unusual defence. He told the judge that 
since all the cells in his body had been replaced during the 
intervening years, he was no longer the same man who had taken 
out the debt. Therefore, he argued, he should not have to pay.

Was his argument correct, and did he have to pay?

Jane has an independent income that 
satisfies all her wants. On top of that, 
some time ago, she inherited a sum of 
£1 million (after tax).

Being a charitable soul, ever since 
inheriting the £1 million she has given 
away 5 per cent per annum of the sum 
to good causes. She uses it for 
nothing else. As the sum diminishes 
she continually maintains this rate of 
gifting away 5 per cent of the 
remaining sum.

When you meet her she has a little 
under £500,000 of the sum left. 

How many years ago did she inherit 
the £1 million? 

(Being very cautious she did not 
invest it, so assume it attracted no 
interest or growth.)

HINT: The diameter you have been given is of the dome, and not of a 
sphere of which the dome would be the geometrical spherical cap.

HINT: Assume English law applies.

HINT: Decay at a constant rate. 
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