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1. What is the smallest positive integer divisible by 4, 6, and 9?

Answer: 36

Solution: Since we are looking for the least common multiple (LCM) of the 3 digits, we can factor each

one out:

4 = 22, 6 = 2× 3, 9 = 32

We can take the highest power of each prime: 22 × 32 = 36. We can verify that 36 is divisible by 4, 6, and

9.

2. Alex can paint a fence in 4 hours and Arden can paint the same fence in 6 hours. If they work together,

how many minutes will it take them to paint the fence?

Answer: 144

Solution: Consider the rate in fences/hour they can complete the job. Alex can paint 1
4 fence/hour, and

likewise, Arden can paint 1
6 fence/hour. Together, they can paint 1

4 + 1
6 = 5

12 fences per hour, and so it

will take them 12
5 hours to paint one fence, equaling 12

5 × 60 = 144 minutes.

3. Find the y−intercept of the line that runs through (6, 7) and is perpendicular to 2x− y = 3.

Answer: 10

Solution: We can find the slope of 2x− y = −3 by rearranging the equation to y = 2x− 3, which gives a

slope of 2. Given the perpendicular slope of a line m is −1/m, the slope of the perpendicular line is −1/2.

Therefore, such perpendicular line must be in form of y = −1/2x+ b. Substituting (x, y) = (6, 7) gets us

7 = −1/2(6) + b =⇒ b = 10.

4. Albert is searching for pine cones to make an art project with. If he finds 2 pine cones with a 8 inch

diameter, 4 with a 10 inch diameter, and 10 with a 12 inch diameter, what is the mean diameter of the

pine cones, in inches?

Answer: 11

Solution:

To find the mean, one must add all of the diameters up and then divide by the total amount of pine cones.

So
(2× 8) + (4× 10) + (10× 12)

16
=

176

16
= 11.
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5. A fair six-sided die is rolled twice. If the probability that the sum of the two rolls is 8 is a/b in simplest

terms, find a+ b.

Answer: 41

Solution: All possible outcomes: 6x6 = 36. Then, the ways to get the sum of 8 are with such pairwise

sets:

(2, 6), (3, 5), (4, 4), (5, 3), (6, 2),

which are 5 ways.

The probability of getting the sum of 8 is the number of successful cases divided by the total, which is 5
36 ,

so a+ b = 41.

6. Jasmine writes down a 3-digit number. When she adds up the digits, she gets 15. When she reverses the

digits, the new number is 891 less than the original. What was Jasmine’s original number?

Answer: 960

Solution: Let the original number be 100A+ 10B + C, and the reversed number be 100C + 10B +A.

We are told:

100A+ 10B + C − (100C + 10B +A) = 891 ⇒ 99(A− C) = 891.

So,

A− C = 9.

Since A,B,C are digits and 1 ≤ A ≤ 9, the only possibility is A = 9 and C = 0.

Now use the digit sum condition:

A+B + C = 15 ⇒ 9 +B + 0 = 15 ⇒ B = 6.

Thus, the number is 960.
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7. Each distinct letter corresponds to a different digit and assume these numbers have a non-zero leading

digit. Find OPOSSUM .

T O M A T O

+ S O U P

1 2 4 5 6 8

Answer: 2624450

Solution:

Because each letter is distinct, it is impossible to have the sum of two numbers M and S to carry over two

digits, so T must equal 1.

Looking at the unit digits, there are only a few possible combinations of O + P : 2 + 6, 3 + 5, 5 + 3, 6 + 2.

Since O must be less than or equal to 2 in the ten thousands digit, we can deduce that O = 2 and therefore

P = 6. Therefore, O + P does not carry over a digit, so T + U = 6 → U = 5. Using the same logic,

A + O = 5 and M + S = 4. Therefore, O = 2, A = 3. And since neither M nor S can equal 1 or 2 or 3,

(M,S) must be either (0, 4) or (4, 0).

Because neither TOMATO nor SOUP begins with 0, we can find that M = 0 and S = 4. Finally, we can

substitute our discovered values and find that OPOSSUM = 2624450.

8. Jack and Jill play a coin flipping game. Jill will flip, and they will alternate flips until one of them flips

tails, which then the game is over. Given that the coin they both use has a 30% chance of landing on tails

on a given flip, what is the percent chance that Jill wins in a game with at most 3 total flips between the

two of them? Round your answer to the nearest percent.

Answer: 45

Solution: Consider Jill’s possible scenarios: 1) Win on the first flip, and 2) Win on the third flip. The

first has a 30% chance of happening, and the second occurs when both flip heads, then tails, which occurs

with a 70% × 70% × 30% = 14.7% chance. Therefore, the total probability she wins before 3 turns is

30 + 14.7 = 44.7%; rounded to the nearest percent gives us 45%.
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9. Quadrilateral ABCD is a rhombus with a perimeter of 20 meters. The length of diagonal AC is 8 meters.

What is the area in square meters of rhombus ABCD?

A

B

C

D

Answer: 24

Solution: A rhombus has equal sides, therefore each side is 20/4 = 5 meters. If we split the rhombus

into 4 equal right triangles we would know two out of the three sides of each triangle. The hypotenuse

being 5 meters and another side being 4 meters (half of diagonal AC). Using the Pythagorean Theorem

a2 + b2 = c2 for a right triangle, you’ll find that the final side is
√
52 − 42 = 3 meters. Therefore, the area

is the product of the two side lengths divided by two, i.e. AC×BD
2 = 8×6

2 = 24m2.

10. If Jason has 5 shirts, 3 coats, 2 pants, and 3 hats. How many outfits can he make if he doesn’t have to

wear a coat?

Answer: 120

Solution: Consider Jason chooses one of 5 shirts, one of 2 pants, one of three hats, and either none or

one of the three coats (4 options). Therefore, since each combination of pieces results in an unique outfit,

he has a total number of 5× 2× 3× 4 = 120 total outfits.


