1.

2e

Se

4die

SHREWSPBURY SCHOOL

Mathematics Prize 1969

Attermpt as many questions as you can, in arny order. Mo? e credit
w 11 be given for cauplete questions than for a large number of fraguents

P{ove that it is not possible tof ind a‘p'rime number n sulitbhat
n* + 16 and n* + 24 are both prime numbers.
(Hint: Consider remainders when divided by 5.)

Ppove. th&tif three lines in three—dimensional space are such that
any pair intepsect, then the three lines mzmmelther all pass ‘
through the same point or 2ll lie in the same plane.

Deduce the same proper/_‘ty for four lines in three-dimensiona)lspace
which are such that any pair intersect.

n brushers EEiArn 1eavé a party in no fit state to recognise their
own overcoats. Let pfx t(n) bethe number of ways in which they
can all take the wrong overcoat. Show that tﬁ.&:}m

t(1) = 0, $(2) = 1 and find t(3) and t(4).

Prove that t(B) = 5.4.3.2.1 - 5t(4) - 10t(3) - 10t(2) - Skf3F 1

and hence f£ind t(5). Deduce that the probability,¥mzx if there are
5 brushers, that nohe will take his own overcoat is 11/30.

- On Mondgy morning I said to a certain mathematics set:-

'On some day this week, on or before Saturday, you will have a _
slip, but you won't know wnich day it is until the actual day of the

slip. The slip will be during school nours.'
On which day was the dlip? You must explain your answer -
carefully - no credit will be given for a guess.
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Prove that any odd prime p may be expressedi}n one and only one
way as the difference of two squares m”> - n~where m and n are -
positive integers.

In a football league.a team receives 2 points for a win, 1 point for
a draw and no points if defeated. Seaside Rovers have gained 23
points and nave won nalf as many games again as they have lost.

If they have won more than a third of their games played,

how many games have they piayed and how many games have they driw.s:

A beetle crawls along the edges of a cube starting and finishing
at a given vertex and uwraces a route such that he moves along
noe dge more than once, and misses out 4 edges. How many
different such rouves can he choose from?

(No jumping or flying is allowed.)

If p and g are integers with;nb comuon factor, a regular polygon of

H$,sides is obtaired by drawing p equal lines in such a way that we

g0 round a point in tiie centre q times 1in a FAmmEexription
continuous description of the p sides. (e.g. the figures show
polyg ons of‘ﬂi_and“13sides.)
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Prove that each angle at a vertex is (2 -“1n) right ang les, where
n = wiﬂ and deduce that the sum of the interior angles is q(2n - 4)
right angles. : .
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