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1) Find all pairs of positive integers (𝑥𝑥, 𝑦𝑦) such that 7𝑥𝑥 − 4𝑦𝑦 = 1 and 𝑦𝑦 < 𝑥𝑥√3.

Answer: ____________
2) A (nondegenerate) triangle with side lengths cos 𝜃𝜃, cos 𝜃𝜃and 2 sin 𝜃𝜃 has area cos 2𝜃𝜃. Find the
area of the triangle whose side lengths are 𝑐𝑐𝑐𝑐𝑐𝑐 2 𝜃𝜃, 𝑐𝑐𝑐𝑐𝑐𝑐 2 𝜃𝜃, and 2𝑠𝑠𝑠𝑠𝑠𝑠2 𝜃𝜃.

Answer: ____________
3) Let circle 𝑂𝑂 have radius 5 with diameter ����
𝐴𝐴𝐴𝐴 . Point 𝐹𝐹 is outside circle 0 shuch that lines ����
𝐹𝐹𝐹𝐹
𝑜𝑜
����
and 𝐹𝐹𝐹𝐹 intersect circle 𝑂𝑂 at points 𝐵𝐵 and 𝐷𝐷, respectively. If 𝐹𝐹𝐹𝐹 = 10 and 𝑚𝑚∠𝐹𝐹𝐹𝐹𝐹𝐹 = 30 , then the
perimeter of quadrilateral 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 can be expressed as 𝑎𝑎 + 𝑏𝑏√2 + 𝑐𝑐√3 + 𝑑𝑑√6 where 𝑎𝑎, 𝑏𝑏, 𝑐𝑐 and
𝑑𝑑 are rational. Find 𝑎𝑎 + 𝑏𝑏 + 𝑐𝑐 + 𝑑𝑑.

Answer: _____________

4) Right triangle 𝐷𝐷𝐷𝐷𝐷𝐷 has 𝐸𝐸 = (2,2), while 𝐷𝐷 lies on the curve 𝑦𝑦 = 𝑥𝑥 2 − 𝑥𝑥 and 𝐹𝐹 lies on the curve
𝑦𝑦 = 3𝑥𝑥 − 𝑥𝑥 2 . If two vertices of ∆𝐷𝐷𝐷𝐷𝐷𝐷 have the same 𝑥𝑥-coordinate, find all possibilities for the
area of ∆𝐷𝐷𝐷𝐷𝐷𝐷.

Answer: ____________

5) Find the number of integers 𝑛𝑛 such that the sum of all the even divisors of 𝑛𝑛 is 2016.

Answer: ____________
6) Suppose 𝑎𝑎, 𝑏𝑏, and 𝑐𝑐 are positive real numbers such that max(𝑎𝑎, 𝑏𝑏, 𝑐𝑐) ≤ 4 min(𝑎𝑎, 𝑏𝑏, 𝑐𝑐). Prove
that 2𝑎𝑎𝑎𝑎 + 2𝑎𝑎𝑎𝑎 + 2𝑏𝑏𝑏𝑏 ≥ 𝑎𝑎2 + 𝑏𝑏 2 + 𝑐𝑐 2, and determine when equality can occur.

Note: For this problem, please include your proof on a separate sheet of paper.
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