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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  CaPaCiTy of a boTTle

Puzzle 2  odd sumsPuzzle 1 shooTing an aPPle

Puzzle 4  True or false?
Organic macromolecules have 
been found on Mars.

One reader who sends the correct answer to the prize puzzle 
to engtechmag@theiet.org with ‘August Thinking Cap’ by 14 
September 2018 will win two books from The MIT Press’s Essential 
Knowledge Series (below). The winner will appear in the December 
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 March issue winner was Greg Wilkinson.

PRIZe
PuZZle

The magician stood stock 
still. Balanced on her head 
was a red apple. All was 
silent. It was a windless day, 
and the large crowd was 
hushed. 

Earlier, she had showed 
them the rifle positioned 
precisely 508 feet away 
across level ground. The rifle 
was held in place by two 
sturdy mounts fixed on a 
metal stand, so that its barrel 
pointed perfectly horizontal 
with the ground, at a height 
of 6 feet. The magician herself was 5 feet 10 1/2 inches in height. 
She had demonstrated the rifle’s firing mechanism, and had 
informed them the speed of the bullet had been accurately 
measured at 2,500 feet per second.  

Now, all in the crowd held their breath. Standing straight, in her 
hand the magician held the radio controller that would fire the rifle. 
The height of the apple, balanced carefully on her head, was three 
inches. 

The rifle fired. To the crowd’s horror, the magician dived to the 
ground. A split second later, they saw the apple explode as the 
impact of the bullet hit it dead centre. 

The magician leaped up from the ground, unharmed, to 
rapturous applause.

When she had dived, pulling her head rapidly down and away, the 
apple had fallen perfectly straight downwards as if it had been 
suspended and carefully dropped.

Why did the bullet strike the apple as it was falling, even though 
the rifle’s barrel and the apple’s centre were at six feet above the 
ground before the magician dived?

For the prize, calculate the time between the apple beginning to 
fall and the bullet leaving the rifle. 

Assume that air resistance is negligible.

Have a look at the sums below of odd 
integers and discern a pattern:

You are given a ruler and asked to calculate the 
capacity or total volume of a bottle that has 
some liquid in it as sketched. The bottle is 
capped and you are asked not to remove the 
cap. There are no markings on the bottle, and it 
does not seem to be of any standard size (such 
as the common 750ml bottle). Unlike wine 
bottles, it has no punt (indentation) at the base, 
which is flat.

Suggest a simple and practical method.

HINT: What force applies to the bullet?

HINT: Think laterally.

Now, consider this sequence of 
every odd integer until it ends in 101: 

(The dots stand for all the missing odd numbers.) 

Can you use the pattern you found to calculate 
the sum in your head, or quickly on a piece of 
paper, but without using any kind of computer?

HINT: Terms in a sequence.


