RAMC 2021
Elementary II 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. Given the equations 42 + 6y = 26 and 9z + 6y = 36, find the sum 100z + b.
Answer:

Solution: Since there is a 6y in both equations, subtract the first equation from the second to get
5z = 10, which means that x = 2. Substituting this back into the first equation, we get 26 — 8 = 6y,

meaning that y = 3. Since x = 2 and y = 3, our final answer is 203.

2. T have 2 cubes. The ratio of their sides is 5 : 4. The simplified ratio of the volume of the 2 cubes can

be expressed as a : b. Find the sum a + b.

Answer:

Solution: Let the first cube have side length 5m and the second 4m. When we cube both values, we
get that the first cube has volume 125m3 and the second one has volume 64m?3. Therefore, the ratio
of the volumes is 125 : 64, and so a + b = .
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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. The lines 5z + 3y = 15 and 3y + 2z = 6 intersect at the coordinate (a,b), Find 100a + b.
Answer:

Solution: We notice that 3y is in both of the two equations. Let us subtract the second equation
from the first. We have 3z = 9, meaning that x = 3.

Substituting x = 3 into the first equation, we see that 3y = 0, meaning that y = 0.

Therefore, since they intersect (are equal) at (3,0), 100a + b = .
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5. 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 |.

6. 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 + 30 + 1 = |61 digits of 3|.

7. 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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8. Pasha is practicing for an archery tournament. He has 4 arrows loaded into his bow. He has a 25%
chance of hitting the target, and a 1% chance of hitting the bull’s eye. If the probability that he misses
the first 3 shots and hits the bull’s eye on the final shot %, find 100p + g.

Answer:
3

Solution: The probability of Pasha missing his shot is 1 — P(Pasha hitting the target = 3. Since

every shot is independent, the chance he misses the first 3 shots is

3 3 3
4 4 4
The chance he hits a bull’s eye is 1% or ﬁ. Therefore, the probability he hits a bull’s eye on the final
shot after missing the first 3 is
3 3 3 1 27
X=X - X —=——
4 4 4 100 6400

Therefore, 100a 4+ b = 2700 + 6400 = | 9100 |.

9. Paul is trying to paint a wall that is 20 feet by 20 feet. Home Depot sells cans of paints that covers

8.5 square feet. What is the least number of paint cans that Paul needs to buy to cover the wall?
Answer:
Solution: We see that the area of the wall Paul is trying to paint is 20 feet x 20 feet = 400 square feet.

If we count multiples of 8.5, we know that 340 = 8.5 x 40 is a multiple of 8.5. We find that 399.5 =
8.5 x 47. Thus, he needs to buy cans of paint, as 47 won’t cut it.
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10. In the figure below, 2 squares of side lengths 10000 feet and 9999.9 feet are placed above each other.
b

If the area inside of the larger square but inside the smaller square, marked in red, is a; in simplest

form, find 100a + 106 + c.

10000 Feet

Answer:

Solution: The area of the larger square is 10000 x 10000 = 100002. The area of the smaller square
is 9999.9 x 9999.9 = 9999.92. We can find the difference between these two by using the difference of
squares formula, which says, for any a? and b2, a® — b> = (a + b)(a — b).

We can use this formula when trying to find the difference.

10000? — 9999.9% = (10000 + 9999.9)(10000 — 9999.9)
=19999.9 x 0.1
=1999.99

Since 0.99 = 55, we can write this as 19995, making our answer 199900 + 990 + 100 = | 200990 |



