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You may wish to work in rough first, then set out your final solution with clear explanations
and proofs.

Do not hand in rough work.
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Consider the sequence 5, 55, 555, 5555, 55.555,

Are any of the numbers in this sequence divisible by 495; if so, what is the smallest
such number?

Two real numberg andy satisfy the equatior’ + y? + 3xy = 2015.

What is the maximum possible valuexgf?

Two integers areelatively primeif their highest common factor is 1.

| choose six different integers between 90 and 99 inclusive.
(a) Prove that two of my chosen integers are relatively prime.
(b) Is it also true that two amot relatively prime?

The diagram shows two circles with radiandb and
two common tangent&B andPQ. The length oPQ
is 14 and the length @B is 16.

Prove thaab = 15.

Consider equations of the foram®® + bx + ¢ = 0, wherea, b, ¢ are all single-
digit prime numbers.

How many of these equations have at least one solutiottiat is an integer?

A symmetrical ring ofnidentical regulan-sided polygons
is formed according to the rules:

(i) each polygon in the ring meets exactly two others;

(ii) two adjacent polygons have only an edge in commo
and

(iif) the perimeter of the inner region—enclosed by the
ring—consists of exactly two edges of each polygon.

The example in the figure shows a ring with= 6 and
n=29.

For how many different values ofis such a ring possible?



