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1. (a) Suppose 6 pairs of identical blue socks and 6 pairs of identical black socks are all scram-
bled in a drawer. How many socks must be drawn out all at once and in the dark to be
certain of getting a pair?

(b) Suppose 3 pairs of identical blue socks, 7 pairs of identical green socks, and 4 pairs of
identical black socks are all scrambled in a drawer. How many socks must be drawn out
all at once and in the dark to be certain of getting a pair?

2. Find a polynomial equation with integer coefficients whose roots include
√

2 +
√

3.

3. If xy > 0, show that x|y| − y|x| = 0.

4. If loga(b) + logb(a) = 2, show that a = b.

5. Which of
102010 + 1

102011 + 1
or

102011 + 1

102012 + 1
is larger? Prove your answer.

6. If n! is defined as the product of positive integers from 1 to n (so, for example, 5! = 1·2·3·4·5 =
120), find the final digit in the sum

1! + 2! + 3! + · · ·+ 2012!.

7. Solve 22x+4 + 33x+2 = 4x+3.

8. A point P is inside a rectangle with vertices labelled A, B, C, and D, consecutively clockwise.
Prove that (PA)2 + (PC)2 = (PB)2 + (PD)2.

9. A farmer owns a triangular field, as shown. He reckons 5 sheep can graze in the west field, 10
sheep can graze in the south field, and 8 can graze in the east field. (All sheep eat the same
amount of grass.) How many sheep can graze in the north field?
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10. A bag is filled with red and blue balls. Before drawing a ball, there is a 1/4 chance of drawing
a blue ball. After drawing out a ball, there is now a 1/5 chance of drawing a blue ball. How
many red balls are in the bag? (Balls are removed once drawn.)
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