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Potpourri Test

Problems 1–3 are worth 2 points each. Problems 4–7 are worth 3 points each. Problems 8–10 are

worth 4 points each. Total points possible = 30.

1. A soccer ball consists of twelve pentagons and twenty hexagons stitched together. How many

seams does it have?

2. A plane 40 inches from the center of a sphere intersects the sphere in a circle whose circumference

is 18π inches. Find the length of the sphere’s diameter in inches.

3. The sum of three positive integers is 14. What is the greatest possible product of those integers?

4. Find the largest three-digit number N such that N is a multiple of 11 and the product of the

digits of N is a positive perfect fifth power.

5. How many ordered quadruples of positive integers (w, x, y, z) satisfy wx+ yz = 7?

6. Suppose that n ellipses, no two of which are congruent, are drawn on a sheet of paper. If there

are at least 500 intersection points between pairs of ellipses, what is the smallest possible value

of n?

7. Your friend flips a fair coin five times and tells you that at least two of the flips were heads.

What is the probability that exactly three of the flips were heads? Give your answer as a

reduced fraction.

8. If the points with coordinates (20, 13), (13, b), and (b + 1, 9b + 6) are collinear, compute the

sum of the squares of all possible values of b.

9. A wooden cube of side length n is painted blue on each of its faces. The cube is then cut into

n3
unit cubes. If one of those unit cubes is randomly chosen and is rolled (just as you would

roll a standard die), the probability of the cube landing with a blue face facing upward is
1
4 .

Calculate the value of n.

10. A security guard enters a building at some time between 1:00 am and 3:00 am and stays for

10 minutes. A burglar breaks in to the same building some time between 1:00 am and 2:00 am
and stays for 15 minutes. The probability that the security guard and the burglar are in the

building at the same time can be expressed as
m

n
, where m and n are relatively prime positive

integers. Find m+ n.


