
 www.EandTmagazine.com July 2018 Engineering & Technology

93RegulaRs COLUMNIST93
g

et
ty

 im
ag

es

ThinkingCap
this month’s puzzles are loosely inspired by the work of great women 
engineers, plus there’s a chance of a prize for the correct answer.

by David Sandham

Puzzle 3 A susPension bridge

Puzzle 2 A CAlCulATing mAChinePuzzle 1  Alien ATmosPhere

Puzzle 4  True or FAlse?

About 22 per cent of engineering 
professionals in the UK are women. 

One reader who sends the correct answer to the prize 
puzzle to engtechmag@theiet.org with ‘July Thinking Cap’ 
by 20 July 2018 will win two books from The MIT Press’s 
Essential Knowledge Series (below). The winner will 
appear in the November 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 February issue winner was Anthony Wong.

PRIZe
PuZZle

Beatrice Hicks (1919-1979) developed a gas density switch that 
was used in the Apollo Moon Landing mission.

You land on an Earth-like planet with an atmosphere very similar 
to Earth, containing only nitrogen and oxygen. You wonder 
whether you can go outside without a helmet. 

Your spaceship’s gas sensors sample the planet’s atmosphere 
and tell you that at a temperature of 0°C, and pressure equivalent 
to 1 Earth atmosphere, the density of the planet’s atmosphere is 
1.26g per litre. 

Calculate the percentage composition of the planet’s 
atmosphere and state whether it is breathable.

Ada Lovelace (1815-1852) wrote the first computer algorithm. 
What does the following algorithm do?

Step 1: If the number is odd, output 1. If the number is even, 
output 0.

Step 2: Divide the number by 2, and discard any remainder or 
fractional quotient. (For example, dividing 1 by 2 gives a fractional 
quotient, which is discarded to leave zero.)

Step 3: If the quotient is zero, finish. 
Step 4: If the quotient is not zero, and is odd, output a 1 to the 

left of the previous output. If the quotient is not zero, and is even, 
output a 0 to the left of the previous output.

Step 5: The quotient becomes the new number. Go to step 2.

Emily Warren Roebling (1843-1903) 
completed construction of the 
Brooklyn Bridge.

A suspension bridge has two 
towers, 100 metres apart. The tops 
of the towers are 20 metres above 
the road. A cable is suspended 
between the tops of the towers in 
the shape of a parabola. 

At the lowest point of the cable, 
midway between the towers, the 
cable is three metres above the 
road. 

What is the height of the cable 
above the road, 20 metres from the 
centre of the bridge?

HINT: Atomic weights are needed.

HINT: Try it out. 

HINT: A quadratic function helps.


