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4. Let ABC be a triangle with ∠A = 90◦. Points D and E lie on sides AC and AB,

respectively, such that ∠ABD = ∠DBC and ∠ACE = ∠ECB. Segments BD and CE

meet at I. Determine whether or not it is possible for segments AB, AC, BI, ID,CI, IE

to all have integer lengths.

5. Let q = 3p−5
2

where p is an odd prime, and let

Sq =
1

2 · 3 · 4
+

1

5 · 6 · 7
+ . . . +

1

q(q + 1)(q + 2)
.

Prove that if 1
p
− 2Sq = m

n
for integers m and n, then m− n is divisible by p.

6. A blackboard contains 68 pairs of nonzero integers. Suppose that for each positive integer

k at most one of the pairs (k, k) and (−k,−k) is written on the blackboard. A student

erases some of the 136 integers, subject to the condition that no two erased integers may

add to 0. The student then scores one point for each of the 68 pairs in which at least one

integer is erased. Determine, with proof, the largest number N of points that the student

can guarantee to score regardless of which 68 pairs have been written on the board.
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