


So websiteA is more secure (has more possible passwords).

Going beyond the actual question though, we might ask is this because of website
A's passwords are more complicated or merely longer? In fact, let's write #B (n) and
# A (n



4. First, the only way to form a hexagon is as in the picture. It can be shown that the
shaded triangles are all equal area (using either congruence or because they stand on
equal bases). They each have area127. The kite-like quadrilaterals at each vertex can
be shown to have area4

27, making use of the fact that medians cut the area of triangles
in half (which triangles and which medians are left to you).

In all, the area of the hexagon is given by 1� 3� 4
27 � 9� 1

27 = 2
9 .

5. In short, 98 > 89. To see this, ifm and n are positive integers withm > 2n then
8m > 2:9n . So 88 > 2:9 > 9, so38 > 2:29 > 29 and then 48 > 2:39 and so on. Finally
we'd show that 98 > 2:89.

6. We can index each number inf1; 2; : : : ;



Senior Questions

1. If you think of the `disc method' for computing volumes of revolution, we approximate
a cone by a pile of thin cylindars stacked on top of one another with radii given by the
cone. An oblique cone is just a right cone that's been pushed over, which is like sliding
the cylindars so they no longer sit directly on top of one another, but are centred at the,
now oblique, centre line. In more formal terms, this means the integral we compute
for the volume of a cone
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is the same integral we would compute for the volume of an oblique cone.

2. As you can see in the picture, the water makes a truncated oblique cone with elliptical
base. By extending the frustrum up to complete the cone we can compute this volume
as
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To �nd the proportion you want to divide by the volume of the cup which can be
calculated by
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To �nd the area of the surface of the water, and the height of the oblique cone you'll
need to use some 3d geometry. Nevertheless the ellipse has major axis

p
(r + R)2 + h2

and minor axis 2
p

Rr . The height of the oblique cone is given by
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All in all the proportional volume of the water is 1
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