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1. Shannon is cutting shapes out of paper. She cuts a square with a side length of 12 inches. She wants

to double the area of the square for the next one she cuts out. What is the area, in square inches, of

her next square?

Answer: 288

Solution: The area of her first square is 122 = 144 square inches. Her next square will have double

the area, or 144 · 2 = 288 square inches.

2. Evaluate 2023 · (8 · (31 + 5− 3)).

Answer: 534072

Solution: We have 2023(8(31 + 5− 3)) = 2023(8 · 33) = 2023 · 264 = 534072.

3. Billy is creating a seasoning blend, where the ratio of salt to pepper is 1 : 3. If Billy needs 164 grams

of this seasoning to top his pizza with, how much pepper does he need?

Answer: 123

Solution: We have that x + 3x = 164, where x is the grams of salt and 3x is the grams of pepper.

This simplifies to x = 41, so 3x = 123.

4. Gerry the giraffe has 5 different shirts, 2 of which are black. He also owns 4 different pants, and 3

different hats. How many different outfits can Gerry create, if he must wear one of his 2 black shirts?

Answer: 24

Solution: He has 2 options for shirts, 4 for pants, and 3 for hats, for a total of 2 · 4 · 3 = 24 outfits.

5. If 6x+ 5 = 193, what is the closest integer to x?

Answer: 31

Solution: We have 6x = 188, so x = 31 + 1
3 , and since 1

3 < 0.5, the closest integer is 31.

6. A stop sign is a regular octagon and a speed limit sign is a rectangle. Rochester’s speed limit signs

have an area of 32 square inches, and one side of length 4 inches. Rochester’s stop signs have the same

perimeter as their speed limit signs. How many inches long are the sides of the stop signs?

Answer: 3

Solution: The other side length of the speed limit sign is 32 ÷ 4 = 8 inches, so its perimeter is

2(4 + 8) = 24 inches. Since the stop sign is a regular octagon, its side lengths are 24÷ 8 = 3 inches.
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7. There are 3 children, Aiden, Bethany, and Carl. When Aiden turned 14 years old, Bethany was 8 years

old and Carl was 5 years old. What was the average of the ages of the children when Aiden turned 30?

Answer: 25

Solution: If Aiden is currently 14 years old, he will turn 30 after 16 years. Bethany and Carl would

be 8 + 16 = 24 and 5 + 16 = 21 years old, respectively. The average of these ages is 25.

8. Evaluate the product:
3

2
× 4

3
× 5

4
× · · · × 2024

2023
.

Answer: 1012

Solution: All terms except the first denominator and last numerator cancel out, yielding 2024
2 = 1012.

9. Red bags contain 15 red balls, blue bags contain 12 blue balls, and yellow bag contain 9 yellow balls.

Andrew has 1 red bag, 2 blue bags, and 3 yellow bags. He then pours out all his balls into a big box.

If Andrew randomly pulls out a ball from the box, the probability that the ball is blue can be written

as a fraction in simplest form, a
b . Find a+ b.

Answer: 15

Solution: In total, Andrew has 15 + 2 · 12 + 3 · 9 = 66 balls, of which 2 · 12 = 24 are blue. The

probability he pulls a blue one is 24
66 = 4

11 , so a+ b = 4 + 11 = 15.

10. There are 100 candies in a bag, that are either yellow or blue in color and round or square in shape.

45 of them are yellow, and 80 of them are round. If 30 of the candies are round and yellow, how many

square blue candies are there?

Answer: 5

Solution: There are 45 yellow candies, so there are 100− 45 = 55 blue candies.

Since 80 of the candies are round and 30 are round and yellow, there must be 80− 30 = 50 round blue

candies.

Thus, there are 55− 50 = 5 square blue candies.

11. On his test, Eric answered 80% of 40 English questions correctly, 75% of 60 Math questions correctly,

and 98% of 50 Science questions correctly. If Eric answered X% of all the questions correctly, what is

X?

Answer: 84

Solution: Eric answered 0.8 · 40+ 0.75 · 60+ 0.98 · 50 = 32+ 45+ 49 = 126 questions correctly, out of

a total of 40 + 60 + 50 = 150 questions. Thus, he answered 126
150 = 42

50 = 84% correctly.
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12. The board shown to the right has width 10, the shaded region has height

6, and the unshaded region has height 13. A dart is thrown randomly and

lands on the board. The probability that the dart lands in the shaded

region can be expressed as a fraction in simplest form, a
b . Find a+ b.

6

13

10

Answer: 25

Solution: The probability of landing in the shaded region is the same as the ratio of that region to the

whole board. The shaded region has area 6 · 10 = 60, and the whole board has area (6+13) · 10 = 190.

Thus, the probability is 60
190 = 6

19 , so a+ b = 6 + 19 = 25.

13. Norah is running 3 kilometers (3000 meters). She runs the first 300 meters in 2 minutes. For every

additional 300 meters she runs, her pace slows, and it takes 5 more seconds than the previous 300.

Along the way, Norah takes a 15 second break to take a sip of water. How many seconds does it take

Norah to finish?

Answer: 1440

Solution: There are 3000 ÷ 300 = 10 300-meter increments. The first increment takes 2 minutes, or

120 seconds. Thus, the running takes 120+125+130+135+140+145+150+155+160+165 = 1425

seconds. Adding in the 15-second water break, it takes her 1440 seconds to finish.

14. There are 80 animals on a farm. If each cow gets to eat 24 pounds of hay, and each horse gets to eat

20 pounds of hay, how many cows are there if a total of 1744 pounds of hay are eaten?

Answer: 36

Solution: Let c and h be the number of cows and horses. We have that c+h = 80 and 24c+20h = 1744.

Subtracting 20 times the first equation from the second gives 4c = 144, so c = 36.

15. A triangle has sides with lengths 20, 23, and x, where x is a square number. How many possible values

of x exist?

Answer: 5

Solution: In order for the triangle to be valid, the sides must satisfy the triangle inequality. In other

words, the two smallest sides must have a sum greater than the third side.

If x < 20, we require x+ 20 > 23. There are 3 such square numbers: 4, 9, and 16.

There are no square numbers x where 20 ≤ x ≤ 23, so we don’t count any here.

If x > 23, we require 20 + 23 = 43 > x. There are 2 such square numbers: 25 and 36.

In total, there are 5 possible values of x.


