RAMC 2021
Middle School 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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Find the tens digit of 114%.

A caterpillar is crawling down Rochester’s main street. Crawling through the first block takes 500
minutes, and each subsequent block takes g of the time of the previous block. After the caterpillar
crawls through the first block, it encounters its first intersection with a stoplight. If there is a stoplight
between each block, how many stoplights does the caterpillar pass by after one day (assume that a

negligible amount of time is spent crossing intersections)?

. Ben is on tour in the U.S. Bank Stadium. The football field is 100 yards wide and 160 feet long. Jenny,

his younger sister, decides to the walk the perimeter of the field. Ben walks from one corner to the

opposite corner. How many less feet does Ben walk?

. There are 16 pieces of fudge in a basket. Of these pieces of fudge, 3 are red, 2 are blue, 4 are white, 3

are purple, and 4 are green. Three pieces are drawn, one by one, without replacement. The probability
that only red, white, or blue pieces are drawn can be expressed as a ratio of two relatively prime

a
positive integers, 7 Find a + .

. How many trailing zeros does (2021!)?2 have?

. Ethan and Hans are working together to paint a classroom at the Rochester Math Club. If Ethan

works alone, he can complete the job in 24 hours. If Hans works alone, he can complete the job in
half the time. First, Ethan paints one-quarter of the room. Then, Hans and Ethan work together to

complete the rest. How many hours does it take for them to finish painting the room?

The diagonals of trapezoid ABCD (where BC' || AD) intersect at point O. The areas of triangle BOC
and AOD are 8 and 18, respectively. Find the area of the trapezoid.

. Find the remainder when 1 +7 + 72 4+ 73 + - .. 4 72921 i5 divided by 50.

. Find the least positive integer n such that n3 — n has at least 5 distinct prime factors.

The Spirit Bus Company bought some aging busses to use for their transportation. For these buses,
every hour that passes, there is a 20% chance that its engine fails, causing a 20-minute delay. Normally,
if the engine doesn’t fail, a bus ride from New Orleans to Rochester takes 15 hours. What is the expected

ride time, in minutes, of this route with an old bus?



