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INSTRUCTIONS

1. Do not open this booklet until you are told to begin.

2. This is a 10-question multiple-choice test. Every problem was originally problem 13 to 23 of an
AMC 10 — the upper band of the paper, where strong scores are separated from good ones. They
appear in order of their original position, so the difficulty rises from the first problem to the last.

3. Each question is followed by answers marked (A), (B), (C), (D) and (E). Only one of these is
correct. Mark your answers on the answer sheet at the back of this booklet.

4. Scoring: 6 points for each correct answer, 1.5 points for each problem left unanswered, 0 points
for each incorrect answer. A random guess is worth less, on average, than a blank.

5. Only scratch paper, graph paper, rulers, compasses, protractors and erasers are allowed. No
calculators, smartwatches, phones or computing devices.

6. Figures are not necessarily drawn to scale.

7. You will have 30 minutes. Note your start time on the cover and stop the moment the time is
up.

Pacing guide
This band is harder than the time allows comfortably: aim for problems 1–5 in about 12 minutes and give
problems 6–10 the remaining 18. Skipping one hard problem to finish the rest cleanly is a winning strategy.
If a problem has taken three minutes with no plan in sight, move on and come back.
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1. A list of 2018 positive integers has a unique mode, which occurs exactly 10 times. What is the
least number of distinct values that can occur in the list?

(A) 202 (B) 223 (C) 224 (D) 225 (E) 234

2. What is the least positive integer m such that m · 2! · 3! · 4! · 5! · · · 16! is a perfect square?

(A) 30 (B) 30030 (C) 70 (D) 1430 (E) 1001

3. Two sides of a triangle have lengths 10 and 15. The length of the altitude to the third side is the
average of the lengths of the altitudes to the two given sides. How long is the third side?

(A) 6 (B) 8 (C) 9 (D) 12 (E) 18

4. In △ABC with a right angle at C, point D lies in the interior of AB and point E lies in the
interior of BC so that AC = CD, DE = EB, and the ratio AC : DE = 4 : 3. What is the ratio
AD : DB?

(A) 2 : 3 (B) 2 :
√
5 (C) 1 : 1 (D) 3 :

√
5 (E) 3 : 2

5. In the five-sided star shown, the letters A, B, C, D, and E are replaced by the numbers 3, 5, 6,
7, and 9, although not necessarily in this order. The sums of the numbers at the ends of the line
segments AB, BC, CD, DE, and EA form an arithmetic sequence, although not necessarily in
this order. What is the middle term of the arithmetic sequence?

17. In the five-sided star shown, the letters  and  are replaced by the

numbers  and  although not necessarily in this order. The sums of the

numbers at the ends of the line segments  and  form an

arithmetic sequence, although not necessarily in this order. What is the middle term of

the arithmetic sequence?

A,B,C,D, E

3, 5, 6, 7, 9,
AB,BC,CD,DE, EA

A 9

B 10

C 11

D 12

E 13

(A) 9 (B) 10 (C) 11 (D) 12 (E) 13
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6. A container has a 1 × 1 square bottom, a 3 × 3 open square top, and four congruent trapezoidal
sides, as shown. Starting when the container is empty, a hose that runs water at a constant rate
takes 35 minutes to fill the container up to the midline of the trapezoids.

19. A container has a  square bottom, a  open square top, and four congruent

trapezoidal sides, as shown. Starting when the container is empty, a hose that runs

water at a constant rate takes  minutes to fill the container up to the midline of the

trapezoids.

How many more minutes will it take to fill the remainder of the container?

1 × 1 3 × 3

35

A 70

B 85

C 90

D 95

E 105

How many more minutes will it take to fill the remainder of the container?

(A) 70 (B) 85 (C) 90 (D) 95 (E) 105

7. There exists a unique strictly increasing sequence of nonnegative integers a1 < a2 < · · · < ak such
that

2289 + 1

217 + 1
= 2a1 + 2a2 + · · ·+ 2ak .

What is k?

(A) 117 (B) 136 (C) 137 (D) 273 (E) 306

8. There is a unique polynomial P (x) of least degree with leading coefficient 1 satisfying all of the
following:
1 is a root of P (x)− 1, 2 is a root of P (x− 2), 3 is a root of P (3x), and 4 is a root of 4P (x).
All the roots of P (x) except one are integers. If the one non-integer root can be written as m

n ,
where m and n are relatively prime positive integers, what is m+ n?

(A) 41 (B) 43 (C) 45 (D) 47 (E) 49

9. Real numbers between 0 and 1, inclusive, are chosen in the following manner. A fair coin is flipped.
If it lands heads, then it is flipped again and the chosen number is 0 if the second flip is heads,
and 1 if the second flip is tails. On the other hand, if the first coin flip is tails, then the number
is chosen uniformly at random from the closed interval [0, 1]. Two random numbers x and y are
chosen independently in this manner. What is the probability that |x− y| > 1

2?

(A) 1

3
(B) 7

16
(C) 1

2
(D) 9

16
(E) 2

3

2
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10. The zeros of the function
f(x) = x2 − ax+ 2a

are integers. What is the sum of the possible values of a?

(A) 7 (B) 8 (C) 16 (D) 17 (E) 18

END OF EXAM INAT ION
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ANSWER SHEET
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Name Date

1 A B C D E

2 A B C D E

3 A B C D E

4 A B C D E

5 A B C D E

6 A B C D E

7 A B C D E

8 A B C D E

9 A B C D E

10 A B C D E

Fill in one circle per question. Leave the row empty to skip.

Correct Blank Wrong Score

×6 ×1.5 ×0 / 60


