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1. WebsiteA demands its users have a password that is 6{8 characters long, contain only
letters or numbers and must contain at least three letters and three numbers but is case
insensitive, while websiteB demands only that its users have passwords that are no
more than 6 characters long, use only letters or numbers and is case sensitive. Which
website has more possible passwords?

2. A thousand coins lie in one long row, all facing tails up. We �rst walk along the line
and 
ip over every coin. Then we start again, 
ipping over every second coin, then
again 
ipping over every third coin, then again 
ipping every forth and so on. After
doing this a thousand times, so that the last time we do it, we 
ip only the last (one
thousandth) coin, how many coins are facing heads up?

3. Three primesp, q, r satisfy the equation

p2q2 + r 2 = 2pqr + pq+ r:

What is p +
n times

asa+ n, just as we writea + a + a + � � � + a|

{z }
n times

asa� n and

a � a � � � � � a| {z }
n times

asan . Let's keep going and writeaa
...
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Senior Questions

1. A right cone is a cone whose apex lies exactly above the centre of the base. The volume
of a right cone is1

3bh whereb is the area of the base, andh the perpendicular height of
the cone. An oblique cone is a cone whose apex does not lie exactly above the centre
of the base. Show that the volume of an oblique cone has the same formula as a right
cone.

2. A glass in the shape of an inverted, truncated, right cone (i.e. frustrum) contains some
water. The top of the glass has radiusR, the bottom has radiusr , r < R , and the
glass ish tall. When tilted, the surface of the water can be made to reach from the tip


