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1. Evaluate 2024÷ ((7 + 6− 2)× 8).

Answer: 23

Solution: Using PEMDAS, 2024÷ ((7 + 6− 2)× 8) = 2024÷ (11× 8) = 2024÷ 88 = 23.

2. A factory produces 240 bicycles in 8 days. If the factory continues to operate at this rate, how many

bicycles will it produce in 15 days?

Answer: 450

Solution: If production stays at the same rate, the factory produces 240 bicycles
8 days = 30bicycles

day .

So, in 15 days it will produce 30bicycles
day × 15 days = 450 bicycles.

3. A movie theater sells two types of tickets: adult and kid. Adult tickets cost $12 each, and kid tickets cost

$8 each. On a particular day, the theater sold 50 tickets and earned $440. How many kid tickets were sold?

Answer: 40

Solution: If the theater sold 50 kid tickets, they would make 50×$8 = $400. For a given number of tickets,

if the theater had instead sold one less kid ticket and one more adult ticket, they make $12−$8 = $4 more.

Since the theater actually earned $440, there must have been ($440− $40)÷ $4 = 10 adult tickets, so they

sold 50− 10 = 40 kid tickets.

4. Ana gives a test to her ten students. The first nine students score an average of 64 points. The tenth

student scores 84 points. What is the average score of the entire class?

Answer: 66

Solution: Since

average score =
sum of scores

number of scores
,

the sum of the first 9 student scores is 64× 9 = 576. Then, the sum of all ten students is 576 + 84 = 660,

and the average of those 10 scores is 660
10 = 66.
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5. Yuchen, who is 7 feet tall, casts a 6-foot long shadow. At the same time, a tree directly next to him casts

a shadow of 14 feet. How tall is the tree, in inches?

Answer: 196

Solution: Because Yuchen is 7 feet tall and his shadow is 6 feet long, the ratio between height and shadow

length is 7
6 .

Now, let the height of the tree equal to x. Since the shadow of the tree is 14 feet long, the ratio between

height and shadow length is x
14 .

Then, since the shadow is directly proportional to the height, these ratios must be the same, so

7 feet

6 feet
=

x

14 feet
,

x =
7

6
(14 feet),

=
98

6
feet.

Since there are 12 inches in a foot, the tree is 98÷ 6× 12 = 196 inches tall.

6. Exene is hiding 40 Zorgons in her basement. Zorgons have either triangular or square eyes, and either

star-shaped or square feet. Of the Zorgons in Exene’s basement, 25% have triangular eyes, and 50% have

star-shaped feet. If 30% of the Zorgons have both square eyes and square feet, how many have both

triangular eyes and star-shaped feet?

Answer: 2

Solution: Translating to numbers, we see that 10 Zorgons have triangular eyes, 20 have star-shaped feet,

and 12 have square eyes and feet.

Let x be the number of Zorgons that have both triangular eyes and star-shaped feet. Then, 10 + 20− x is

the number of Zorgons that have either triangular eyes or star-shaped feet or both.

If a Zorgon doesn’t have triangular eyes and doesn’t have star-shaped feet, it must have both square eyes

and square feet, of which there are 12. So, in total there are 10 + 20− x+ 12 Zorgons.

We know that there are 40 Zorgons in total, so there must be x = 42 − 40 = 2 Zorgons that have both

triangular eyes and star-shaped feet.



RAMC 2024 Elementary II Individual Solutions 11/9/2024

7. The third term of an arithmetic sequence is 63 and the fifth term is 111. What is the sum of its first 6

terms?

Answer: 450

Solution: Let the common distance of this arithmetic sequence be d. The fourth term must be 63 + d,

but it must also be 111− d. So, d = (111− 63)÷ 2 = 24. Then, the first 6 terms are

63− 2d = 15, 63− d = 39, 63, 63 + d = 87, 111, 111 + d = 135.

The sum is therefore 15 + 39 + 63 + 87 + 111 + 135 = 450.

8. For a homework question, Golden has to multiply a two digit number by 6, then subtract 52, then divide

by 2, and then finally add 3. He accidentally switches around the digits for the original two digit number,

and he ends up with an answer of 160. If Golden had used the correct number, what would his answer be?

Answer: 25

Solution: From 160, we can work backwards and find the wrong number that Golden used by undoing

every operation:

(((160− 3)× 2) + 52)÷ 6 = ((157× 2) + 52)÷ 6 = (314 + 52)÷ 6 = 366÷ 6 = 61.

Therefore, the number Golden should have used was 16, which produces an answer of

(((16× 6)− 52)÷ 2) + 3 = ((96− 52)÷ 2) + 3 = (44÷ 2) + 3 = 22 + 3 = 25.

9. Zoe has 10 red socks, 11 blue socks, and 30 green socks in her drawer. She then grabs them out of her

drawer one at a time without looking. What is the least number of socks that Zoe must grab to guarantee

that she has grabbed a green sock?

Answer: 22

Solution: There are 10 + 11 = 21 non-green socks. Thus, if Zoe has grabbed 21 or less socks, there is a

chance that she has seen only non-green socks. Once she has grabbed 22 socks, however, at least 1 must

be green.
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10. Jackson has a 250 mL beverage bottle that is 15% orange juice and a 150 mL beverage bottle that is 55%

orange juice. If Jackson mixes the contents of both bottles together, what percentage of the new mixture

will be orange juice?

Answer: 30

Solution: The first bottle contains 15%× 250mL = 37.5mL of orange juice.

Similarly, the second bottle contains 55%× 150mL = 82.5mL of orange juice.

When combined, the total volume is 250 + 150 = 400mL, of which 37.5 + 82.5 = 120mL is orange juice.

So, the orange juice is (37.5 + 82.5)÷ 400 = 30% of the new mixture.

11. Ben is sending the recipe to his “special sandwich” to the RMC Cafe. He sends the following message:

“My special sandwich is exactly 1/4 bread, 3/9 turkey meat, and 1/12 lettuce, by weight. It contains two

grams of cheese for every gram of lettuce, and the last ingredient is special sauce from the Zumbro River.”

If the cafe wants to make a 24-ounce “special sandwich”, how many ounces of special sauce is required?

Answer: 4

Solution: If the “special sandwich” is 24 ounces, 1
4 × 24 = 6 of the ounces are bread, 3

9 × 24 = 8 are

turkey, 1
12 × 24 = 2 are lettuce, and 2× 2− 4 are cheese.

Therefore, there must be 24− 6− 8− 2− 4 = 4 ounces of special sauce.

12. Matt writes out the numbers 2024, 2025, 2026, · · · , 2098, 2099. How many times does he use the digit 2?

Answer: 89

Solution: There are 2099 − 2024 + 1 = 76 numbers in this sequence. All 76 numbers have a 2 in the

thousands position.

There are 6 numbers that have a 2 in the tens position: 2024, 2025, 2026, 2027, 2028, and 2029.

There are 7 numbers that have a 2 in the ones position: 2032, 2042, 2052, 2062, 2072, 2082, 2092.

In total, the digit 2 is used 76 + 6 + 7 = 89 times.
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13. There are x students at Mandy Elementary School. If the students are arranged in rows of 3 students each,

there is one left over. If the students are arranged in rows of 5, there are no students left over. Finally, if

the students are arranged in rows of 11, there are no students left over. If 150 ≤ x ≤ 300, what is x?

Answer: 220

Solution: The total number of students is divisible by 11 and 5, so x has to be divisible by 55. Listing

out the multiples of 55 between 150 and 300, we can check the remainders when divided by 3:

55× 3 =165 = 3(55) + 0

55× 4 =220 = 3(73) + 1✓

55× 5 =275 = 3(91) + 2

Therefore, x = 220.

14. Felix and Jerry are painting a fence. Felix can paint the whole fence by himself in 6 hours, while Jerry can

do it in 4 hours. How long will it take them to finish the fence if they work together, in minutes?

Answer: 144

Solution: Felix can paint the fence in 6 hours, so he paints 1
6 of the fence every hour. Similarly, Jerry can

paint the fence in 4 hours, so he paints 1
4 of the fence every hour.

If they work together, they will paint 1
6 +

1
4 = 5

12 of the fence every hour. Thus, it will take them 12
5 hours

to paint the entire fence, which is 12
5 (60) = 144 minutes.

15. Kevin and Michael are playing a game with quarters on a table. They take turns removing either one

or two quarters (but not zero) from the table. The winner is the person who removes the final quarter

from the table. There is at least $3 on the table to start the game, and both players play optimally with

Kevin going first. What is the minimum number of quarters that must be on the table so that Kevin has

a strategy to force a win?

Answer: 13

Solution: Suppose the game begins with N quarters on the table (N ≥ 3÷ 0.25 = 12).

If N is a multiple of 3, then Kevin loses. This is because if Kevin takes k quarters, then Michael can always

take 3− k quarters and the number of quarters will be a multiple of 3 again. Since taking the last quarter

wins, and 0 is a multiple of 3, Michael can guarantee a win.

However, if the number of quarters isn’t a multiple of 3, then Kevin wins. Kevin can, on his first turn, take

N mod 3 quarters to make the number a multiple of 3. Then, whenever Michael takes k quarters, Kevin

takes 3− k quarters, as before, forcing a win for Kevin.

Since N ≥ 12 but 12 is a multiple of 3, Kevin would require a minimum value of N = 13, the least N

which is not a multiple of 3, to have a winning strategy.


