EF Exam
Texas A&M Math Contest
25 October, 2025

(NOTE: If units are appropriate, please include them in your answer. All answers must
be simplified where possible.)

1.

10.

A rectangle has perimeter 17 and area 15. Find the length of the diagonal of this
rectangle.

. Let f be a one-to-one differentiable function and let g denote its inverse. Find h'(3)

if h(x) = 2%g(x), f(2) =3, and f'(2) =7

4
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The expression (x + 1+ —) can be expanded as a sum E c,x”, where each ¢y, is
x

k=—4
a real number. Find the constant term cg.

. Find a real solution z of the equation y/z\/zv/z = 8/2.

Find the limit of the sequence a,, = sin?(7vn2 +n + 1).

A polynomial f(z) = 2% — 22 + ax? + bz, where a and b are unknown coefficients, is
divisible by z? — 3z + 2. Find ab.

Y O R
Evaluate nh—>n;.lo <3 kzl k(k‘-{—2)> .

1 1 (g2
Let f be a continuous function such that / f(z?)dz = 2025. Find I = /(@)

dx.
1 15741

x
Find the z-coordinate of all the points on the graph of f(x) = o where the
x
tangent line also passes through the point (1,2).

Suppose T is a triangle such that the center of its circumscribed circle lies within the
triangle. Let «, 8 and ~y be the angles of T'. Find the largest real number ¢ such that
the inequality

sina+sin B +siny > ¢

is guaranteed for any choice of the triangle T'.
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Determine how many real solutions (z,y) the following system of equations has:

2+ 92 =18,
sin(z —y) = 0.
Evaluate lim a,, where
n—0o0
81n(1—|—%)+81n(1+%)+ +sin(1—|—%)
A = S S VA
" vn? 41 n? + 2 vn?4+n

Find all solutions z of the equation logs x + log, 27 = logs(9z3) + log,.(9/x).

Find the exact value of .

2k — )7
= 1 6 ( .
E kg_l sin o

V3 2z
Evaluate the integral / arcsin <2> dx.
0 T + 1

A function f : N — N on the set of positive integers is defined recursively as follows:
f(1)=1, f(n) = f(n—1) 41 for all odd numbers n > 3, and f(n) = f(n/2) for all

even n. Find f(2025).
Consider the trigonometric equation

(sin 2z + V/3 cos 2x)? — 5 = cos (% - 21‘) .

Find the sum of all solutions of this equation which lie in the interval [0, 47].
Evaluate the limit
lim

VO Y03+

T 2 47
Find the exact value of E = cot® <9> + cotb <9) + cot® (9) .




20. Consider the sequences {ay} and {b,} given by

"3k 41 <2k:>
w3 N
— k+1 \ k
and b,, = a, + 2. Find 1i_>m b,.

21. Find all the triples of positive real numbers (z,y, z) that satisfy the equations

Wat+1  5yy2+1  6V22+1
T N y N z

rT+y+z=1xyz.



