2. Suppose the function g(x) = f(x) + x is even and f(— 10) = 2024. What is the value of
f(10)?

4. A sequence {an} is defined by a . ,= 2an+1 ta (for n = 1), and a, = 181,

a, = 437. Find the value of a,

6. Suppose that pg + gr = 243 for certain primes p, ¢, and r. Find pgr.

8. Suppose that the following function is defined for 0 < x < % . What is the minimum

value of the function?

2
1+tan x

fG) =

(sin3x) (cosx)

10. Let (1 - Lz)(l - Lz)(l - Lz) (1 - 12 ) = —, where m and n are relatively prime
3 4 5 98 n

positive integers. Compute m + n.

12. Alison, Justin, and Helen inherit their grandfather's flock of n emus. (Note: An emu is a type

of bird.) According to the will, Alison is to receive % of the emus, Justin is to receive % of
the emus, and Helen is to receive % of the emus, where / is a positive integer. Unfortunately,

n is not divisible by 2, 3, or 4, and individual emus are not amenable to division, so the
children are stuck until a neighbor gives them an emu. The increased flock is much easier to

divide: Alison gets exactly % of the emus, Justin gets exactly % of the emus, and Helen gets
exactly % of the emus. Even better, there is exactly one emu left over, which they give back

to the neighbor. Compute the greatest possible value of 7.

14. Three standard, fair, six-sided dice are rolled. Given that the sum of the values rolled is 11,
the probability that none of the numbers showing is prime can be expressed as %, where m

and n are relatively prime positive integers. Compute m + n.
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16. (M) is a+bi for some real @, b. Find at + b

18. Rectangle ABCD has AB =8 and BC = 6. Triangle AEC is an isosceles right triangle with
hypotenuse AC and E on the same side of AC as point B. Triangle BFD is an isosceles right

triangle with hypotenuse BD and F on the same side of BD as point C. Find the area of the
quadrilateral BCFE.

20. As shown in the diagram below, line segment AB is diameter of semicircle W. Points C and D
are on the semicircle with AD =7, CD = CB = 15. Find the length of diameter 45.

22. The roots of the polynomial X+ px2 + 24x + q are integers, not necessarily distinct.
Suppose that 2 is one of the roots. Compute the greatest possible value of |q|.

24. A frog starts at the point (1, 1). Every second, if the frog is at point (x, ), it moves to
(x + 1, y) with probability ﬁ and moves to (x, y + 1) with probability # . The frog stops
moving when its y-coordinate is 10. Let p be the probability that, when the frog stops, its
x-coordinate is strictly less than 22. Then p = %, where m, n are relatively prime positive

integers. Find m + n.




