RAMC 2021
Elementary I Tiebreaker Round

e SCORING: The questions in this round are used to break ties, and do not count towards overall
scores.

e This round contains 10 questions. Problems towards the end tend to be more difficult than
problems toward the beginning.

e No computational aids are permitted other than scratch paper, graph paper, and a pen/pencil.
No calculators of any kind are allowed.

e All answers are integers. When submitting answers, do not add additional characters (such as
spaces or units) beyond pure numerical digits, with the exception of a minus (-) symbol when
needed.

e If you believe there is an error on the test, submit a challenge to rochestermathclub@gmail.com.
Please include your name, level (Elem I/II, MS, HS), and explanation of the problem and your
solution.

Take a moment to check that your information is entered correctly!
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1. Nova was climbing a mountain. Her initial altitude was 20 meters above sea level. Every hour, she

climbs 12 meters higher. What is Nova’s altitude after 6 hours, in meters?

Answer:
Solution: After 6 hours of climbing, she gains 12 x 6 = 72 meters of altitude. Since she started at 20

meters, she will be at a final altitude of 20 + 72 = .

2. The Speedify Taxi charges $1.50 to start and $0.75 per mile traveled. If Dalia pays $12 for her ride on

a Speedify Taxi, how many miles did she travel

Answer:

Solution: The rate that Speedify Taxi charges can be modeled by the equation 1.50 + 0.75x =
total charge, where x is the number of miles traveled.
Dalia’s total charge was $12, so we can write the following equation: 1.50 + 0.75z = 12

Now let us solve for z.

1.50 + 0.75z = 12
0.75xz = 10.5 (subtract 1.5 from both sides)
3x = 42 (multiply each side by 4)
x = 14 (divide each side by 3)

Therefore, Dalia traveled .
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3. Devin arranges two identical blocks in different formations. The perimeter of each formation is shown.
What is the perimeter of one of the blocks?

Perimeter: 24

Perimeter: 30

Answer:

Solution: Let us call the long side of the block [ and the shorter side s. We can now write the system

of equations,

4s + 21 =24
41 +2s =30

Adding those two equations, we get 6s + 6] = 54. We can notice that the perimeter of one block can

be written as 2s + 2[. Thus, we can perform the following operation,

6s + 61 = 54
2s + 2] = 18 (divide both sides by 3)

Therefore, the perimeter of the block is .

4. William has a bag of 10 coins. 5 are quarters, 3 are nickels, and 2 are dimes. If the probability that
Will draws a nickel is g, find p + q.

Answer:

Solution: There are 3 nickels out of the 10 total possible. This means there is a % chance that a

nickel is pulled out. Therefore, our answer is 3 + 10 = .
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5. Tessa subtracted two 2-digit numbers. Then she painted over two of the digits. What is the sum of

the two digits that were painted over? Note: The digits covered by the blue paint are not necessarily

92 - 2@ = 44

equal.

Answer:

Solution: Let the first digit be represented as X and the second one as Y. We can write the equation

as,

X2
—2Y

44

From this information, let us first try to figure out what Y is. Since 2 < 4, we need to carry 10 from
the tens digit. We have 12 —Y = 4, meaning that ¥ = 8. We’re left with X —1 —2 = 4, meaning that
X =7. Our final answer is X +Y =748 = .

6. Peter uses the digits 1, 2, 3, 5, 6, and 8 to make two three-digit numbers with no leftover digits. What

is the greatest possible difference between these two numbers?

Answer:

Solution: We want to maximize one number and minimize the other number. We can do this by
letting one number be the largest possible, 865 and the other one being the smallest possible, 123.
Thus, the difference is 865 — 123 = .
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7. A sign at the Wisconsin cheese market says, ”25% off, today only: half-pound packages for just 6 flops
per package.” What is the regular price for a full pound of cheese, in flops?

Answer:

Solution: We know that a half-pound package is 6 flops. This means that a full-pound will cost
6 x 2 = 12 flops. Since 25% off is the same as 75% of the original price, we find the following equation:

0.75z = 12 flops

4 4
3 x 0.75x = 3 x 12 flops

x = 16 flops.

Therefore, the cost of a full-pound of cheese on a normal day is .

8. Helen is running to raise money for her school. She gets three pennies for every two laps she completes.

If Helen can run 9 laps every day for 30 days, how much money would she have raised, in cents?
Answer:

Solution: Helen runs a total of 9 x 30 = 270 laps. Since for every 2 laps she raises 3, we multiply 270

by%toget270><%:.

9. Mary writes every number from 1 to 300 inclusive. How many times does she write the digit 37

Answer:

Solution: For every 10 numbers, Mary will write the digit 3 once for the ones digit. Example: 3, 13,

153, etc. This happens 3% = 30 times. For every 100 numbers, Mary will write the digit 3 ten times

10 —
for the tens digit. Example: 31, 136, etc. This happens % = 3 times. He also writes ”300” once,

which is 1 digit.

In total, she writes 30 4+ 30 + 1 = |61 digits of 3 |.



RAMC 2021 Elementary I Tiebreaker Round 9/18/2021

10. One penny and two nickels weigh 10 grams and two pennies and 6 nickels weigh 28 grams. How much

does 20 pennies and 21 nickels weigh, in grams?

Answer:

Solution: Let the weight of a penny be p, and the weight of a nickel be n. We can write a system of

equations,

p+2n=10
2p 4 6n = 28

To find n, we multiply the first equation by 2, then subtract equation 1 from 2. We get 2n = 8, with

n = 4. We can see that p = 10 — 2 x 4 = 2. Now, we can evaluate,

20 pennies + 21 nickels = 20 x 2 + 21 x 4
=40+ 84
=124

Therefore, the combined weight is | 124 grams |.



