
8th Annual Acadia University Undergraduate Mathematics Competition
Time Limit: 2hrs

Instructions: Complete credit will only be given for complete, fully justified solutions. No calculators
or other aids are allowed. Complete your rough work on the scrap paper provided and write your final solutions
in the exam booklet. Only the exam booklet needs to be submitted. Have fun!!!

Each of the next three problems are worth 10 points

Problem 1 Consider the figure to the right. What is the ratio of the area of the larger square
to the area of the smaller square? What is the ratio of the area of the larger circle to the area of
the smaller circle?

Problem 2 How many integers are there between 0 and 108 so that the sum of the digits of the number is
equal to 7?

Problem 3 Find the sum of the positive divisors of 25 · 37 · 53 · 72.

Each of the next four problems are worth 15 points

Problem 4 The two values x and y are chosen independently and uniformly at random from the interval
[0, 1]. What is the probability that either y ≥ 3x or x ≥ 3y?

Problem 5 Compute
∑100

n=2
n−1
n! .

Problem 6 A function f(x) is periodic with period p if and only if f(x + p) = f(x) for all x. Prove that
sin(x2) is not periodic with any non-zero period.

Problem 7 Let N be a positive integer. Delete the least significant digit of N to obtain a new integer M
(possibly zero). Find all integers N with the property that M divides N . As an example, N = 12 works since 1
divides 12.

Each of the next three problems are worth 20 points

Problem 8 Find all integers a for which x3 − x + a has three integer roots.

Problem 9 Let a 6= 0 and ~u and ~v be two vectors in R3. Solve the equation

2a~x + (~v × ~x) + ~u = ~0

for the vector ~x.

Problem 10 If n is a positive integer, prove that [
√
n+
√
n + 1] = [

√
4n + 2], where [x] is the greatest integer

not exceeding x.


