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Two hours allowed. All questions have equal value. Non-CAS calculators may be used.

Question 1
Consider the (decimal) numbers 10, 101, 1010, 10101, ... in which the digits 1 and 0 alternate.
What is the largest prime number in this sequence?

Question 2
What are the first two integers greater than 2000 with exactly 36 divisors each?

Question 3

A bag contains balls of various colours, with equal numbers of each colour. If two balls were
drawn at random from the bag, let p be the probability that the two balls are the same colour.
Michael now observes that if 64 balls of a new colour were added to the initial setup of the
bag, and then two balls were drawn at random, the probability they are the same colour is once
again p.

What is the largest number of balls that could have been in the bag initially?

Question 4
Let a, b and c be positive real numbers. What is the smallest value of
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Question 5
Triangle ABC' is right angled at B, as shown below. P is a point on AB with ZBCP = ZPCA.
Q is a point on BC with ZBAQ = ZQAC. If AQ =9and CP = 81/2, what is the length AC?
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