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1) Observe that 25 is a perfect square, and the integer obtained by increasing all of its digits
by 1 (namely, 36) is also a perfect square. Find the next smallest integer possessing this
property: namely, that it is a perfect square, and the integer obtained by increasing all of its
digits by 1 is also a perfect square. Note: it is not possible to increase by 1 the digits of any
number containing a digit 9, because 9+1 is not a base-10 digit.

Answer: ____________
2) In circle 𝑂, chords 𝐴𝐵 and 𝐶𝐷 intersect at 𝐸. If 𝐴𝐸 = 3 ∙ 𝐵𝐸 and 𝐶𝐸 = 12 ∙ 𝐷𝐸, find
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Answer: ____________

3) A random function 𝑓 from the set 𝑆 = {1,2,3,4} to the set 𝑇 = {5,6,7} is chosen, and a random
function 𝑔 from 𝑇 to the set 𝑈 = {8,9} is chosen. Find the probability that the range of the
composite function 𝑔 ∘ 𝑓 is 𝑈.

Answer: _____________

4) In rectangle 𝐴𝐵𝐶𝐷, there exist points 𝐸 on 𝐵𝐶 and 𝐹 on 𝐶𝐷 such that triangle 𝐴𝐸𝐹 is
equilateral. If the area of 𝐴𝐸𝐹 is 16√3 and the area of 𝐴𝐵𝐶𝐷 is 34√3, find the area of triangle
𝐶𝐸𝐹.

Answer: ____________

5) An "odd Egyptian fraction decomposition into 𝑛 terms" of a rational number
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where 𝑎1 < 𝑎2 < ⋯ < 𝑎𝑛 are odd positive integers. For
3

is an odd Egyptian fraction decomposition of into three terms.
5

a) Prove that there is no odd Egyptian fraction decomposition of 1 into 2016 terms.
b) Prove that there is an odd Egyptian fraction decomposition of 1 into 2015 terms.

Note: For this problem, please include your proof on a separate sheet of paper.
6) Let 𝑎 and 𝑏 be real numbers such that 𝑎4 𝑏 3 + 𝑎3 𝑏 4 = 2160 and 𝑎5 𝑏 2 + 𝑎2 𝑏 5 = 29520. Find
the value of (𝑎 + 7)(𝑏 + 7).

Answer: ____________
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