RAMC 2026

Elementary I Invitational Solutions

Contest Problems/Solutions proposed by the Rochester Math Club problem writing committee:

Editors
Michael Huang Golden Peng

Writers
Alex Voskoboev Ansh Singh Catherine Li
Cathy Wang Derrick Leng Eddy Qi
Elizabeth Zhu Elma Zhang Emma Zhong
Eric Ding Jasmine Yu Jeff Zhou

Julia Wang Mia Milosevic  Michelle Yang
Nara Feng Nathaniel Yuan Roger Wei
Ryan Jin Winnie Niu Yuchen Shi



RAMC 2026 Elementary I Invitational Solutions 9/19/2026

. Bluey and Bingo have the same number of apples, and they have 10 apples in total. Bingo then takes 4 of

Bluey’s apples. How many apples does Bingo have now?
Answer: @

Solution: The two of them have 10 apples split evenly, so each starts with
10 +2 =5 apples.

Taking 4 apples from Bluey adds those 4 to Bingo’s pile, so Bingo now has
5+ 4 =9 apples.

(Bluey is left with 5 — 4 = 1 apple, and the total is still 9 + 1 = 10, as it must be, since no apples entered
or left.)

. Jimothy writes down 5 consecutive whole numbers. How many of these numbers are multiples of 57

Answer:

Solution: Look at the remainders when the numbers are divided by 5. Consecutive numbers have con-

secutive remainders, and the remainders cycle through
0,1,2, 3,40, 1,2, ...

Because there are exactly 5 possible remainders and the cycle never repeats a value before using all of them,
any run of 5 consecutive numbers hits every remainder exactly once. Exactly one of those remainders is 0,

and remainder 0 is precisely what it means to be a multiple of 5.

So no matter where Jimothy starts, exactly 1 of his numbers is a multiple of 5.

. In the game Cookie Clicker, a player can hire 60 grandmas or 30 miners. The 60 grandmas will bake
6 % (60 +6) cookies. The 30 miners will mine 300 + (300 =- 30) cookies. How many cookies does the better

choice produce?

Answer:

Solution: Evaluate each expression, working inside the parentheses first.

The grandmas bake
6 x (604 6) =6 x 66 = 396 cookies.

The miners mine
300 + (300 + 30) = 300 + 10 = 310 cookies.

Since 396 > 310, hiring the grandmas is better, and that choice produces 396 cookies.
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. George has a 12 inch by 12 inch square birthday cake. He cuts it into 4 equal square pieces. By how many

inches does the total perimeter of all the cake pieces increase?

Answer:

Solution: The uncut cake has perimeter 4 x 12 = 48 inches. Cutting it into 4 equal squares produces four

6 inch by 6 inch pieces, each with perimeter 4 x 6 = 24 inches, so the pieces together have total perimeter
4 x 24 = 96 inches.

The increase is 96 — 48 = 48 inches.

There is a faster way to see this that avoids computing either perimeter. Each straight cut runs the full 12
inches across the cake and creates two new edges, one on each of the pieces it separates, adding 2 x 12 = 24

inches of perimeter. Making four equal squares takes two such cuts, so the total increase is
2 X 24 = 48 inches.

Notice that this argument never uses the original perimeter at all, only the length of the cuts.

. A survey at Century High School asked students which liquid tastes best with cereal, milk or water. The

results are shown below. If 15 students answered milk, how many students took the survey?
‘What tastes best with cereal?
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Answer:

Solution: The graph shows that the students who answered milk make up 5% of everyone surveyed, and

we are told that this group contains 15 students.

To find the whole group, first find what 1% is worth by dividing by 5:
15 + 5 = 3 students per 1%.
The entire survey is 100%, so the number of students who took it is

3 x 100 = 300.

Equivalently, 100% is 100 +~ 5 = 20 times as large as 5%, so the total is 15 x 20 = 300 students.

As a check, the other 95% should then be 300 — 15 = 285 students, and 285 out of 300 is indeed 95%.
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. A train leaves Station A traveling toward Station B at 60 miles per hour. At the same moment, a second
train leaves Station B, which is 300 miles away, traveling toward Station A at 40 miles per hour. How

many hours does it take for the two trains to meet?

Answer:

Solution: Rather than tracking the trains separately, track the gap between them. In one hour the first
train covers 60 miles and the second covers 40 miles, and because they travel toward each other, both

distances shrink the gap. The gap therefore closes at
60 + 40 = 100 miles per hour.
The trains meet when the entire 300-mile gap has closed, which takes

300 =+ 100 = 3 hours.

. Fred empties his piggy bank and finds 17 coins, all of which are nickels or dimes, worth $1.30 in total. How

many of his coins are dimes?
Answer: @

Solution: Start from a case that is easy to count and adjust. If all 17 coins were nickels, the total would
be
17 x 5 = 85 cents,

which is 130 — 85 = 45 cents short of the actual total.

Now trade nickels for dimes one at a time. Each trade removes a 5-cent coin and adds a 10-cent coin,

raising the total by exactly 5 cents. To make up the missing 45 cents, Fred needs
45 + 5 =9 trades,

so 9 of the coins are dimes and the other 8 are nickels. Checking: 9 x 104+ 8 x 5 = 90 4 40 = 130 cents.
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. Jamie has a two-digit number whose only divisors are 1, 7, and itself. Sam has a two-digit prime number.
Matthew’s number is the sum of Jamie’s and Sam’s numbers, and it is divisible by 10. What is the smallest

possible value of Matthew’s number?

Answer: m

Solution: Start with Jamie’s number. Its divisors are exactly 1, 7, and itself, which is three divisors in

all. A number with 7 as its only prime divisor and exactly three divisors must be
7 x7=49,
since any other multiple of 7 would bring along extra divisors. For instance, 14 has divisors 1,2,7,14,

which is too many. And 49 is two digits, as required.

Matthew’s number is 49 + .S, where S is Sam’s prime, and it must end in 0. Since 49 ends in 9, the prime

S must end in 1, because 9 + 1 = 10.

To make Matthew’s number smallest, make .S smallest. The two-digit numbers ending in 1 are 11,21, 31,41, ...,
and the smallest of these that is prime is 11 itself (21 = 3 x 7 is not).

So Matthew’s number is
49 4+ 11 = 60,

which is indeed divisible by 10.
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. There are 5 students in a class, and their average score on a test is 80. Mork takes the test late, and his

score drags the class average down to 67. What did Mork score on the test?

Answer:

Solution: An average is the total divided by the number of scores, so the total is the average times the

number of scores.

Before Mork, the 5 students scored a total of
80 x 5 = 400 points.
After Mork, there are 6 scores averaging 67, for a total of
67 x 6 = 402 points.
The only new score is Mork’s, so he must account for the entire change:

402 — 400 = 2.

Here is another way to see it. Each of the original 5 students scored 80, which is 80 — 67 = 13 points above
the new average, for a combined surplus of 5 x 13 = 65 points. For the average to come out to 67, Mork

must sit 65 points below it, giving 67 — 65 = 2.
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Emmerson has $17.89 in pennies, nickels, and quarters. The ratio of his nickels to his quarters is 3 : 4, and
the ratio of his quarters to his pennies is 15 : 16. If he spends all of his quarters, how many cents does he
have left?

Answer:

Solution: First combine the two ratios. They share the quarters, so rewrite both with the same number

of quarters. Since 4 and 15 have least common multiple 60, scale the first ratio by 15 and the second by 4:
nickels : quarters = 3 : 4 = 45 : 60, quarters : pennies = 15 : 16 = 60 : 64.

Chaining these together,

nickels : quarters : pennies = 45 : 60 : 64.

This fixes the proportions but not yet the actual counts, so suppose Emmerson has 45k nickels, 60k

quarters, and 64k pennies for some positive whole number k. In cents, his money totals
45k(5) + 60k(25) 4+ 64k(1) = 225k + 1500k + 64k = 1789k.

He has $17.89, which is 1789 cents, so 1789k = 1789 and therefore k = 1.

Emmerson has 45 nickels, 60 quarters, and 64 pennies. The quarters are worth 60 x 25 = 1500 cents, so
after spending them he has
1789 — 1500 = 289 cents left.



