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1. A cake recipe takes 2 eggs and 9 cups of flour. Jane has 12 eggs and x cups of flour. Eddy has y eggs and

63 cups of flour. If both Jane and Eddy have exactly what it needs to create cakes and have nothing left

in excess, what is x+ y?

Answer: 68

Solution: We create the ratio 2/9 = 12/x = y/63. Solving the first equality, we’re clearly multiplying

the numerator by 6, and likewise we do for the denominator: 9× 6 = 54. Likewise, 2/9 = y/63 results in

y = 2× 7 = 14. Therefore, x+ y = 68.

2. Joshua is thinking of a number. He doubles it, adds 15, then divides by 3 and gets 21. What was the

original number?

Answer: 24

Solution: Substitute x in for the original number:

(2x+ 15)/3 = 21

2x+ 15 = 63

2x = 48

x = 24.

3. Alex, Ben, and Chloe order a pizza with 13 slices. Alex eats twice as many slices as Ben. Chloe eats one

more slice than Ben. How many slices of pizza did Alex and Chloe have in total?

Answer: 10

Solution: Let a, b, c denote Alex, Ben, and Chloe’s number of slices eaten, respectively. Then,

a = 2b

c = b+ 1

a+ b+ c = 13.

Then, we can substitute a = 2b and c = b+ 1 into the last equation to get

2b+ b+ (b+ 1) = 13 ⇒ 4b+ 1 = 13 ⇒ b = 3.

Since Ben ate 3 slices, then Alex and Chloe must have collectively eaten the rest, i.e. 13− 3 = 10 slices.
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4. Magnus has $60. He spends 1
3 of it on a book, 1

4 of the remaining money on water, and keeps the rest.

How many dollars does he have left?

Answer: 30

Solution: Given he spends 60 × 1
3 = 20 dollars on the book, he has 60 − 20 = 40 remaining. Then,

40× 1
4 = 10 are spent on water, which means he gets to keep 40− 10 = 30 dollars.

5. Larsen’s rectangular garden is 16 feet long and 12 feet wide. If his landscaper, Fabiano, increases both the

length and width by 25%, what is the new area of the garden in square feet?

Answer: 300

Solution: Consider the area of the garden to be length times width. Given an increase of x by 25% results

in x+25%x = 1.25x, then, the new area is lnewwnew = (lold×1.25)(wold×1.25) = 16×12×1.25×1.25 = 300.

6. Albert can swim 10 miles a day upstream on a river, but at night, he will get tired and simply float 4 miles

downstream. After how many days will it take him to reach a dam 55 miles upstream?

Answer: 9

Solution: Albert will swim a net 6 miles closer every day, so in 8 days, he will swim 48 miles. Then,

during the ninth day, he’ll be able to swim the remaining 7 miles to get to the dam.

Note that before the 8th day, the most he can reach is 6× 7+ 10 = 52 miles, not enough to reach the dam

before he gotes to sleep.

7. Morozevich has 5 different books and wants to put them on his shelf. Two of them are his favorite books.

He insists that these two must sit together, because they’re best friends. How many ways can Morozevich

arrange all 5 books on the shelf without separating his favorite duo?

Answer: 48

Solution: Consider this question as the number of ways to arrange four different books: one ”hyper-book”

which we call the two favorite books fused, and the remaining three books. Then, there are 4×3×2×1 = 24

ways to arrange them. Then, we also need to consider that there’s two ways to fuse the books together:

one book has to go first. Therefore, there’s 2 ways to fuse the books and 24 ways to arrange them, so a

total of 2× 24 = 48 orderings of these books.
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8. Alekhine’s house H sits at the very top left of a 3 × 3 grid. He wants to reach the supermarket S at the

bottom-right corner by only moving right or down along the grid lines. (H and S are on the grid lines).

How many different paths are possible?

H

S

Answer: 20

Solution: In order for Alekhine to get from top left to bottom right, he has to move three tiles right

and three tiles down; that order of those six moves determines a unique path. We can determine that by

choosing our three spots in our sequence to go right, which is 6×5×4. But since each ”right” action is the

same, we overcounted by a factor of 3× 2× 1, which gives us a total number of 6× 5× 4/(3× 2× 1) = 20.

Another solution involves pathfinding per each vertex, and noticing that the number of ways to get to a

vertex is the sum of the number of ways to get into the vertexes feeding into it.

9. I am thinking about a three digit number. All three digits are different, the sum of the digits is 15, the

number is divisible by 3, and the tens digit is twice the ones digit. What is the smallest number I could

be thinking of?

Answer: 384

Solution: Let’s take a three digit number known as abc, where each variable represents a digit. We know

that a+ b+ c = 15, b = 2c, a ̸= b ̸= c, and a ̸= 0.

We can first substitute b = 2c into the first equation to get a + 2c + c = a + 3c = 15. From here, we can

see that values of c ≥ 5 would imply a ≤ 0, which is not possible for a digit value. Also, c = 1 → a = 12 is

not a valid digit number. This leaves us with c = 2, 3, 4.

If c = 2, then a = 15− 3(2) = 9 and b = 15− 2− 9 = 4, so this gives us an answer of 942.

If c = 3, then a = 15 − 3(3) = 6 and b = 15 − 3 − 6 = 6, which gives us an answer of 663. But since

a ̸= b ̸= c, we know this can’t be a valid solution.

If c = 4, then a = 15− 3(4) = 3 and b = 15− 3− 4 = 8, which gives us an answer of 384.

Now, the only two possible answers are 384 and 942, with the lesser one being 384.
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10. A chessboard has 8 rows and 8 columns of small squares. In addition to the 64 smallest 1× 1 squares, the

board also has larger squares made by tracing the grid lines. How many total squares of all sizes are there

on the chessboard?

Answer: 204

Solution: We recognize for any n×n square, there are (8−n+1)× (8−n+1) of these sizes. This works

because we simply choose one tile in the top-left (8 − n + 1) × (8 − n + 1) square, and each one of those

corresponds to an unique top-left tile of the n× n square. Therefore, there is a total of

8∑
n=1

(8− n+ 1)2 = 82 + 72 + · · ·+ 12 = 204.


