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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 Guess my number

Puzzle 2 APr TroublePuzzle 1 A mosAiC of TriAnGles

Puzzle 4  True or fAlse?
A spinning ball dropped from a height will not 
tend to move any more distance horizontally 
than the same ball dropped with no spin. 

One reader who sends the correct answer to the 
prize puzzle to engtechmag@theiet.org with 
‘February Thinking Cap’ by 15 February 2019 will 
win two books from The MIT Press’s Essential 
Knowledge Series (below). The winner will appear 
in the May 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 October issue winner was Peter Jones.

PRIZe
PuZZle

The cardinal called on the master mason to discuss design of a 
mosaic floor, to be made near the altar of the new church being built.

“To honour the Holy Trinity, we shall use an equilateral triangle, 
subdivided into many smaller equilateral triangles, in black and white 
tiles,” said the cardinal, who believed that mathematics was one of 
the paths to God. 

The master mason nodded. Taking from his workshop bench a 
small wooden panel, and from his leather apron a piece of black 
chalk, he sketched the following, indicating to the cardinal how he 
intended to build the first three stages of the mosaic from the 
bottom left corner up.

John, a student, was aghast to see his bank statement at the end 
of an otherwise highly enjoyable year. His credit card company had 
advertised its interest rate to customers as “only 2 per cent per 
month”. John, not a mathematics student, had thought this 
sounded quite manageable. 

What was the annual rate he had to pay (i.e. what is the card’s 
annual percentage rate or APR?)

Jane secretly picks any whole number 
between 1 and 120 inclusive, and Jill 
tries to find it.

Jill is allowed to ask Jane questions 
which must be answered truthfully, but 
only by either “Yes” or “No”. (If Jill were to 
ask simply “What is the number?” the 
answer would not be “Yes” or “No”.)

What is the maximum number of 
questions Jill would need to find the 
number?

HINT: The ratio of white to black tiles increases as the pattern grows. HINT: Note the interval is monthly.

HINT: Divide and conquer.

If the length of each side of the triangular completed mosaic is to 
be 512 inches, and the length of each side of each triangular black 
or white tile is 2 inches, how many black tiles will the mason need? 
And how many white tiles will the mason need?

Assume all tiles, black or white, are of the same size. For 
example, the central, larger white triangle in sketch III above is 
made from four white tiles.


