
ORMC AMC 1/11/26 WINTER WEEK 1: PRACTICE TEST

Problem 1. (2019 AIME I #1) Consider the integer

N = 9 + 99 + 999 + 9999 + · · ·+ 99 . . . 99︸ ︷︷ ︸
321 digits

.

Find the sum of the digits of N .

Problem 2. (2014 AIME I #2) An urn contains 4 green balls and 6 blue balls. A second urn contains 16
green balls and N blue balls. A single ball is drawn at random from each urn. The probability that both
balls are of the same color is 0.58. Find N .

Problem 3. (2012 AIME I #3) Nine people sit down for dinner where there are three choices of meals.
Three people order the beef meal, three order the chicken meal, and three order the fish meal. The waiter
serves the nine meals in random order. Find the number of ways in which the waiter could serve the meal
types to the nine people so that exactly one person receives the type of meal ordered by that person.

Problem 4. (2015 AMC 12A #15) What is the minimum number of digits to the right of the decimal point
needed to express the fraction 123456789

226·54 as a decimal?
(A) 4 (B) 22 (C) 26 (D) 30 (E) 104

Problem 5. (2020 AIME I #4) Let S be the set of positive integers N with the property that the last four
digits of N are 2020, and when the last four digits are removed, the result is a divisor of N. For example,
42, 020 is in S because 4 is a divisor of 42, 020. Find the sum of all the digits of all the numbers in S. For
example, the number 42, 020 contributes 4 + 2 + 0 + 2 + 0 = 8 to this total.

Problem 6. (2018 AIME 10A #15) Two circles of radius 5 are externally tangent to each other and are
internally tangent to a circle of radius 13 at points A and B, as shown in the diagram. The distance AB
can be written in the form m

n , where m and n are relatively prime positive integers. What is m+ n?
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(A) 21 (B) 29 (C) 58 (D) 69 (E) 93

Problem 7. (2018 AIME I #5) For each ordered pair of real numbers (x, y) satisfying

log2(2x+ y) = log4(x
2 + xy + 7y2)

there is a real number K such that

log3(3x+ y) = log9(3x
2 + 4xy +Ky2).

Find the product of all possible values of K.

Problem 8. (2018 AMC 10A #14 What is the greatest integer less than or equal to

3100 + 2100

396 + 296
?

(A) 80 (B) 81 (C) 96 (D) 97 (E) 625

Problem 9. (2014 AIME II #6) Charles has two six-sided die. One of the die is fair, and the other die is
biased so that it comes up six with probability 2

3 and each of the other five sides has probability 1
15 . Charles

chooses one of the two dice at random and rolls it three times. Given that the first two rolls are both sixes,
the probability that the third roll will also be a six is p

q , where p and q are relatively prime positive integers.

Find p+ q.

Problem 10. (2012 AIME I #7) At each of the sixteen circles in the network below stands a student. A
total of 3360 coins are distributed among the sixteen students. All at once, all students give away all their
coins by passing an equal number of coins to each of their neighbors in the network. After the trade, all
students have the same number of coins as they started with. Find the number of coins the student standing
at the center circle had originally.
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Problem 11. (2019 AMC 10B #14) The base-ten representation for 19! is 121, 6T5, 100, 40M, 832,H00,
where T , M , and H denote digits that are not given. What is T +M +H?

(A) 3 (B) 8 (C) 12 (D) 14 (E) 17

Problem 12. (2020 AMC 10A #15) A positive integer divisor of 12! is chosen at random. The probability
that the divisor chosen is a perfect square can be expressed as m

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

(A) 3 (B) 5 (C) 12 (D) 18 (E) 23

Problem 13. (2017 AMC 12A #12) There are 10 horses, named Horse 1, Horse 2, . . ., Horse 10. They get
their names from how many minutes it takes them to run one lap around a circular race track: Horse k runs
one lap in exactly k minutes. At time 0 all the horses are together at the starting point on the track. The
horses start running in the same direction, and they keep running around the circular track at their constant
speeds. The least time S > 0, in minutes, at which all 10 horses will again simultaneously be at the starting
point is S = 2520. Let T > 0 be the least time, in minutes, such that at least 5 of the horses are again at
the starting point. What is the sum of the digits of T?

(A) 2 (B) 3 (C) 4 (D) 5 (E) 6

Problem 14. (2017 AMC 10A #14) Every week Roger pays for a movie ticket and a soda out of his
allowance. Last week, Roger’s allowance was A dollars. The cost of his movie ticket was 20% of the
difference between A and the cost of his soda, while the cost of his soda was 5% of the difference between
A and the cost of his movie ticket. To the nearest whole percent, what fraction of A did Roger pay for his
movie ticket and soda?

(A) 9% (B) 19% (C) 22% (D) 23% (E) 25%

Problem 15. (2017 AMC 10B #14) An integer N is selected at random in the range 1 ≤ N ≤ 2020 . What
is the probability that the remainder when N16 is divided by 5 is 1?

(A) 1
5 (B) 2

5 (C) 3
5 (D) 4

5 (E) 1

Problem 16. (2018 AMC 10B #15) A closed box with a square base is to be wrapped with a square sheet
of wrapping paper. The box is centered on the wrapping paper with the vertices of the base lying on the
midlines of the square sheet of paper, as shown in the figure on the left. The four corners of the wrapping
paper are to be folded up over the sides and brought together to meet at the center of the top of the box,
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point A in the figure on the right. The box has base length w and height h. What is the area of the sheet
of wrapping paper?

(A) 2(w + h)2 (B) (w+h)2

2 (C) 2w2 + 4wh (D) 2w2 (E) w2h

Problem 17. (2015 AMC 10A #19) The isosceles right triangle ABC has right angle at C and area 12.5.
The rays trisecting ∠ACB intersect AB at D and E. What is the area of △CDE?

(A)
5
√
2

3
(B)

50
√
3− 75

4
(C)

15
√
3

8
(D)

50− 25
√
3

2
(E)

25

6

Problem 18. (2018 AIME I #8) Let ABCDEF be an equiangular hexagon such that AB = 6, BC =
8, CD = 10, and DE = 12. Denote by d the diameter of the largest circle that fits inside the hexagon. Find
d2.

Problem 19. (2021 AIME I #9) Let ABCD be an isosceles trapezoid with AD = BC and AB < CD.
Suppose that the distances from A to the lines BC,CD, and BD are 15, 18, and 10, respectively. Let K be
the area of ABCD. Find

√
2 ·K.

Problem 20. (2019 AIME II #9) Call a positive integer n k-pretty if n has exactly k positive divisors and
n is divisible by k. For example, 18 is 6-pretty. Let S be the sum of positive integers less than 2019 that are
20-pretty. Find S

20 .

Problem 21. (2003 AIME II #9) Consider the polynomials P (x) = x6 − x5 − x3 − x2 − x and Q(x) =
x4 − x3 − x2 − 1. Given that z1, z2, z3, and z4 are the roots of Q(x) = 0, find P (z1)+P (z2)+P (z3)+P (z4).

Problem 22. (2015 AIME I #10) Let f(x) be a third-degree polynomial with real coefficients satisfying

|f(1)| = |f(2)| = |f(3)| = |f(5)| = |f(6)| = |f(7)| = 12.

Find |f(0)|.
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