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1. Suppose that the round pizza has radius r, and �ts perfectly into a square box.

r

The box’s sides must then be 2r, so the ratio of pizza area to box area is �r2

4r2 = �
4
� 0:79.

If the square pizza with side length x �ts neatly into a circular box, the diameter of
the box would be

p

p
2x

Thus the ratio of pizza area to box area is x2

x2�=2
= 2

�
� 0:64. Thus the more economical

use of space (where the pizza �lls more of the box) is the �rst option.

2. Suppose the two numbers were a < b and the incorrect result c. Then ab� 70 = c and
c
a

= 48 + 17
a

. So c = 48a+ 17, which means ab = 48a+ 17 + 70. Thus a(b� 48) = 87.
The only two factors of 87, other than 1 and 87 itself, are 3 and 29. Now, both a and
b are two digit numbers, and so a = 29 and b� 48 = 3, which means that b = 51.

3. Firstly, note that x, y and z are non-zero. Rearranging the equation gives

1

x
+

1

y
=

1

x+ y + z
� 1



So we have to satisfy
z(x+ y)(x+
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Now let us consider points lying outside the triangle. We can use a similar argument
to show that the common point of intersection between one bisector of the triangle
and the bisectors of the exterior angles of the other two vertices of the triangle is also
equidistant from ‘1, ‘2 and ‘3. One of these points, marked as X1, is shown in the
diagram below.
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then we have tried 1 in every spot, 2 in every spot, 3 in every spot and so on up to
7. If the safe still isn’t open this means that the code contains no 1’s, no 2’s, no 3’s
and so on up to 7. That is, the code only contains 8s, 9s and 0s, but this isn’t enough
digits to have 7 distinct digits so the safe must have opened at some point.


