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. A factory worker can produce one skibode toilet in eight seconds. How many skibode toilets can ten factory

workers produce in one minute assuming full cooperation?

Answer:

Solution: Ten factories can produce 10 skibode toilets in eight seconds, and so there are 60/8 = 7.5

segments of eight-seconds. Therefore, they can produce 10 x 7.5 = 75 skibode toilets in a minute.

. Jerry, Kim, and Linus are running for prom king. Kim has fifteen more votes than Jerry. Given a total of
200 people voted, and the winner is determined by who has the most votes, what is the minimum number

of votes Linus needs to have to ensure victory?
Answer:

Solution: Let Jerry have x votes, so Kim has x 4+ 15 votes. Given this sum 2x + 15 is odd, Linus needs
to have an odd number of votes in order for the total to be 200. Since Linus has to have more votes than

Kim, we can write:
L=200—z—(x+15) >z +15

185 —2x > x4+ 15
170 > 3z
56.6 > x
Given « is an integer, we can minimize Linus’s vote by maximizing Jerry and Kim’s votes, i.e. = 56.

Then, L =200 — 56 — 71 = 73.

Note that any odd L under 73 will result in Kim getting more votes than Linus.

. Two cars are speeding towards each other at a constant speed. After they pass each other, they continue
to travel for 10 minutes before stopping 25 miles apart from each other. Suppose one car traveled at 55

miles/hour, how fast was the other car going, in miles/hour?
Answer:

Solution: Let d be the distance between the two cars. Since the net distance (Ad) is determined by speed
times net time (At), we can use our two points in time (when they pass each other and when they stop)

as reference.

1
(25mi — Omi) = (55 + Speedotherr;lnes> (1/6hour)

our

Since they travel in opposite directions after meeting, they separate at a faster speed than each one of

them are traveling, hence the ”+”.

Solving for speedyiper gives us 25/(1/6) — 55 = 150 — 55 = 95 miles per hour.
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. At a party where each person shakes everyone else’s hand exactly once. If a total of 45 handshakes occur,

how many people attended this party?

Answer:

Solution: Consider from a person’s perspective. If there are n people at the party, there exist n — 1
people that they shook hands with. Since each person shook hands with n — 1 people, and each handshake

involves two people, the total number of hand shakes is n(n —1)/2 = 45.

Therefore, solving for n nets us n = 10 or n = —9, but there can’t be a negative number of people, so
n = 10.

. The following diagram consists of tiles with all the numbers 1 through 7 such that each of the three ”legs”

0
s
O
O

Suppose the grayed box contains 6 and the circle one contains 1. What number lies in the center tile?

Answer:

Solution: Let the sum of all seven numbers equal 1 4 --- 4+ 7 = 28. But, the total sum of the three legs

have the same sum.

includes all numbers, and two more instances of this middle number. Therefore, the center being 2,3,4,5,7
makes the total sums of the three legs as 32,34, 36,38,42. We note that because each leg has the same
sum, this must be a multiple of three: either the center is 4 or 7; yet the leg with 7 and 6 must have 1 to

sum exactly to 42/3 = 14, but that is not the case. Therefore, the center square must be 4.

Note the solution is some variation of (3-5-4), (2-6-4), and (1-7-4) as legs.



RAMC 2025 Elementary II Individual Solutions 9/20/2025

. Mangos wants to know the sum of every multiple of 3 up to 69, and Mustard wants to know the sum of

every multiple of 2 up to 67. What is the absolute difference between the 2 sums?

Answer:

Solution: We can realize that the sums of the first n integers can be written as n(n + 1)/2. Then, the
sum of the first 69/3 = 23 multiples of 3 is

3(23)(24
31+2+3+- - +23) :(;():828,
and likewise the sum of the first 66/2 = 33 multiples of 2 is
2(33)(34
214+243+---433) = (;() = 1122.

This absolute difference is 1122 — 828 = 294.

. Suppose that there is a row of 15 chairs. How many people need to sit down so that there always exists a

set of four consecutive chairs that are occupied?

Answer:

Solution: Consider the worst-case scenario where people sit in chunks of three with one empty chair
between. We can consider that with three people, one empty, three people, one empty, three people, one
empty, and three people, we can effectively sit 12 people without having four in a row. So, with thirteen,

there must be at least 4 chairs occupied in a row.

Alternatively, having 15 — 13 = 2 empty chairs means we separate the 13 people into 3 different groups,
and by pigeonhole principle, at least one group must have 4 people. This argument also shows with three
empty chairs, we split 12 people into 4 different groups, with no guarantee that one group has at least 4

people.
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. Today is the fourth yearly anniversary of International Coastal Cleanup Day. The Ocean Conservancy
made a card to celebrate. The diameter of each black circle measures 2 inches, and the longer side of the
white rectangle measures 6 inches. The height of the card measures the same number of inches as the age
of International Coastal Cleanup Day in years. What is the area of the card in square inches? (Shape not

drawn to scale.)

height

\/ \/

Answer:

Solution: To find the area of the card, we need to find length and height. Since the length is made up of
2x (diameter of a black circle) + length of the longer side of the white rectangle, it is equal to 2(2) +6 = 10
inches. International Coastal Cleanup Day is four years old, meaning the height is 4 inches. Therefore, the

area of the card is length times width as 10 x 4 = 40.

. Kate eats chocolates at a rate of 3 per minute. Leonard wants to eat chocolates, but is quite full, so he eats
at a rate of 6 per minute. Leonard eats chocolates for 5 minutes, then stops. How many minutes would
it take for Kate to eat the same amount of chocolates as Leonard, assuming that Kate has just started

eating?

Answer:

Solution: We first have to find out how many chocolates Leonard has eaten. We can multiply the rate
(6) by the time (5) to find out how many chocolates Leonard has eaten. This gets us 30 chocolates. We
then have to divide this by Kate’s rate (3) to see how long it would take her to eat 30 chocolates. From

this, we get 10 chocolates.
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If all of the students at Zumbro Elementary School sit in rows of 12, there are 7 students left over. Likewise,
if all students sit in rows of 7, there are 4 students left over. Given that there are between 100 and 200

students in total at the school, how many students attend Zumbro Elementary?

Answer:

Solution: We can start with numbers that have 7 students left over when divided by twelve, namely
96 + 7 = 103 is our smallest possible number. Then, we can check to see which ones have remainder 4
when divided by 7.

103 =98 45
115 =11243
127 =126 +1
139 =1334+6
151 =147+ 4V
163 =161+ 2
175 =175+4+0
187 =182 +5
199 =196 + 3

Clearly, the only valid solution is 151 students.

You eat at the Big Back Burger, and find out your bill has an fee of 20%. This is with the commercial tax
of 3%. The tax is applied after the bill and fee are combined. Calculate what a $1000 meal costs after the

amnesty and tax.

Answer:

Solution: The fee is just 4+ 0.2x. This is just 1.2x; the same logic applies to the tax. Multiplying, we
have 1000 x 1.2 x 1.03 = 1236 dollars.

Consider a function called (mod a,b) which returns the remainder of a when divided by b. For example,

(mod 9,4) =1 and (mod 9,3) =0. If (mod z,4) = 2, what is (mod 2x,4)?
Answer: @

Solution: We can write z = 4¢ + 2 for some non-negative integer ¢q. Notice that this number is always
going to be even as z = 2(2¢ + 1). Therefore, 22 = 2(2(2¢ + 1)) = 4(2¢ + 1), which means that 2z is
divisible by four, i.e. (mod 2z,4) = 0.
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A Boomertown license plate consists of two letters (A through Z) followed by four digits (0 through 9).

Assume duplicate letters/numbers are allowed. How many unique license plates can Boomertown create?

Answer:

Solution: Consider we look at each character/digit independently. Each letter has 26 different options,
and each number has 10 different numbers. Therefore, the total number of plates they can make is
26 x 26 x 10 x 10 x 10 x 10 = 6, 760, 000.

Jacob writes the integers 1,2,...,50 in a circle on a white board. He starts at 1, and circles it, and erases 2;
he will alternate circling a number and erasing the next one. He stops when he erases all but one number.
Which number is left?

Answer:

Solution: We should consider each time that the next number he erases is smaller. Consider the table,

and let k represent any arbitrary non-negative integer, ex. 2 + 3k = {2,5,8,...,50}

Turn | First Number Erased | Last Number Erased | Numbers Left
1 2 50 Odds
2 3 47 144k
3 1 49 5+ 8k
4 13 45 54 16k
5 21 21 5+ 32k
6 5 5 37

Clearly, the last number remaining is 37.

(This problem is a version of the Josephus problem).

Andy and Leyley are solving this puzzle:
e The number I am thinking of is a 2-digit number.
e The number has 2 distinct digits.
e The digit in the tens place is larger than the digit in the one place.
e The sum of the digits is 6.
e The parity of the number is HENNBEEEEEEN. (Hint: parity is whether a number is odd or even).

The last clue is hidden to us, and Andy and Leyley both found different answers. What is the sum of those

2 possible numbers?

Answer:

Solution: Consider the two-digit numbers that digits sum up to 6: 60, 51, 42, 33, 24, 15. Regarding the
other constraints, only 60, 51, and 42 are valid. Given that Andy and Leyley do not agree on the answer,

this means that the last clue must mean it’s even, with possibilities of 60 and 42, and a sum of 102.



