AMC 10 SET 7

PRACTICE EXAMINATION

TIME ALLOWED

75:00

25 QUESTIONS e 75MINUTES e 150 POINTS e ADVANCED LEVEL

DO NOT OPEN THIS BOOKLET UNTIL YOU ARE TOLD TO BEGIN.

Name Date Start Finish

All 25 problems are taken from past AMC 10 contests (2000-2025) and appear in their original wording. Advanced level:
each problem sits two or three places earlier than it did in its original contest, and problems 21-25 come from original posi-

tions 23-25. Problems © Mathematical Association of America.



INSTRUCTIONS

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

2. This is a 25-question multiple-choice test. Each question is followed by answers marked (A), (B),
(C), (D) and (E). Only one of these is correct.

3. Mark your answer to each problem on the answer sheet at the back of this booklet. Fill in one
circle completely for each answer.

4. Scoring: you will receive 6 points for each correct answer, 1.5 points for each problem left unan-
swered, and 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 as aids.
No calculators, smartwatches, phones or computing devices.

6. Figures are not necessarily drawn to scale.

7. You will have 75 minutes to complete the test. Note your start time on the cover and stop the
moment the time is up.

Pacing guide

Problems 1-10: aim for about 20 minutes.  Problems 11-20: about 30 minutes. = Problems 21-25: the
remaining 25 minutes. If a problem has taken three minutes with no plan in sight, move on and come back.
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1. What is the value of z if |[x — 1| = |z — 2|7

(A) ®) 5 (©1 ™) 3 (E) 2

2. In multiplying two positive integers a and b, Ron reversed the digits of the two-digit number a.
His erroneous product was 161. What is the correct value of the product of a and b7

(A) 116 (B) 161 (C) 204 (D) 214 (E) 224

3. A school store sells 7 pencils and 8 notebooks for $4.15. It also sells 5 pencils and 3 notebooks for
$1.77. How much do 16 pencils and 10 notebooks cost?

(A) $4.76 (B) $5.84 (C) $6.00 (D) $6.16 (E) $6.32

4. A student must choose a program of four courses from a menu of courses consisting of English,
Algebra, Geometry, History, Art, and Latin. This program must contain English and at least one
mathematics course. In how many ways can this program be chosen?

(A) 6 (B) 8 (C) 9 (D) 12 (E) 16

5. A square of area 40 is inscribed in a semicircle as shown. What is the area of the semicircle?

(A) 207 (B) 257 (C) 30w (D) 407 (E) 507

6. A palindrome, such as 83438, is a number that remains the same when its digits are reversed. The
numbers = and z + 32 are three-digit and four-digit palindromes, respectively. What is the sum
of the digits of x?

(A) 20 (B) 21 (C) 22 (D) 23 (E) 24
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7. You are playing a game. A 2x 1 rectangle covers two adjacent squares (oriented either horizontally

10.

11.

or vertically) of a 3 x 3 grid of squares, but you are not told which two squares are covered. Your
goal is to find at least one square that is covered by the rectangle. A “turn” consists of you guessing
a square, after which you are told whether that square is covered by the hidden rectangle. What
is the minimum number of turns you need to ensure that at least one of your guessed squares is
covered by the rectangle?

(A) 3 (B) 5 (C) 4 (D) 8 (E) 6

. The first term of a sequence is 2005. Each succeeding term is the sum of the cubes of the digits

of the previous term. What is the 2005th term of the sequence?
(A) 29 (B) 55 (C) 85 (D) 133 (E) 250

. The ratio of the length to the width of a rectangle is 4 : 3. If the rectangle has diagonal of length

d, then the area may be expressed as kd? for some constant k. What is k?

(a) 2 ®) > ©) 5 (D) 5 ®)

How many positive integers n satisfy the following condition:

(130n)50 > 100 5 92009

(A) 0 (B) 7 (C) 12 (D) 65 (E) 125

On Monday, Millie puts a quart of seeds, 25% of which are millet, into a bird feeder. On each
successive day she adds another quart of the same mix of seeds without removing any seeds that
are left. Each day the birds eat only 25% of the millet in the feeder, but they eat all of the other
seeds. On which day, just after Millie has placed the seeds, will the birds find that more than half
the seeds in the feeder are millet?

(A) Tuesday (B) Wednesday  (C) Thursday (D) Friday (E) Saturday
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12.

13.

14.

15.

An even number of circles are nested, starting with a radius of 1 and increasing by 1 each time,
all sharing a common point. The region between every other circle is shaded, starting with the
region inside the circle of radius 2 but outside the circle of radius 1. An example showing 8 circles
is displayed below. What is the least number of circles needed to make the total shaded area at
least 202377

(A) 46 (B) 48 (C) 56 (D) 60 (E) 64

Let M be the greatest integer such that both M + 1213 and M + 3773 are perfect squares. What
is the units digit of M?

(A) 1 (B) 2 (C) 3 (D) 6 (E) 8

An architect is building a structure that will place vertical pillars at the vertices of regular hexagon
ABCDEF, which is lying horizontally on the ground. The six pillars will hold up a flat solar
panel that will not be parallel to the ground. The heights of pillars at A, B, and C are 12, 9, and
10 meters, respectively. What is the height, in meters, of the pillar at E?

(A) 9 (B) 6v3 (C) 8V3 (D) 17 (E) 123

How many different remainders can result when the 100th power of an integer is divided by 1257

(A) 1 (B) 2 (C) 5 (D) 25 (E) 125
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16.

17.

18.

Consider systems of three linear equations with unknowns z, y, and z,

a1 +by+ciz =0
asx +boy +c2z =0
asx +bsy+c3z =0

where each of the coefficients is either 0 or 1 and the system has a solution other than
x =y =z = 0. For example, one such system is

lzx+1y+0z =0
Ox+1ly+1z =0
0z +0y+0z =0

with a nonzero solution of (x,y,z) = (1,—1,1). How many such systems of equations are there?

(The equations in a system need not be distinct, and two systems containing the same equations
in a different order are considered different.)

(A) 302 (B) 338 (C) 340 (D) 343 (E) 344

A four-term sequence is formed by adding each term of a four-term arithmetic sequence of positive
integers to the corresponding term of a four-term geometric sequence of positive integers. The
first three terms of the resulting four-term sequence are 57, 60, and 91. What is the fourth term
of this sequence?

(A) 190 (B) 194 (C) 198 (D) 202 (E) 206

A palindrome between 1000 and 10,000 is chosen at random. What is the probability that it is
divisible by 77

(A) 3 ®) (©) = (D) ¢ (®) ;
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19.

20.

21.

22,

In the figure shown below, ABCDE is a regular pentagon and AG = 1. What is FG+ JH +CD?

A
E I G B
1
D C
(A) 3 (B) 12 — 45 (C) 54_32\/5 (D) 1+ V5 (E) H—Fl(l)l\/g

Raashan, Sylvia, and Ted play the following game. Each starts with $1. A bell rings every 15
seconds, at which time each of the players who currently has money simultaneously chooses one
of the other two players independently and at random and gives $1 to that player. What is the
probability that after the bell has rung 2019 times, each player will have $17

(For example, Raashan and Ted may each decide to give $1 to Sylvia, and Sylvia may decide to
give her dollar to Ted, at which point Raashan will have $0, Sylvia will have $2, and Ted will have
$1, and that is the end of the first round of play. In the second round Raashan has no money to
give, but Sylvia and Ted might choose each other to give their $1 to, and the holdings will be the
same at the end of the second round.)

Two subsets of the set S = {a,b,c¢,d,e} are to be chosen so that their union is S and their
intersection contains exactly two elements. In how many ways can this be done, assuming that
the order in which the subsets are chosen does not matter?

(A) 20 (B) 40 (C) 60 (D) 160 (E) 320

Quadrilateral ABCD has AB = BC = CD, ZABC = 70°, and ZBCD = 170°. What is the
degree measure of ZBAD?

(A) 75 (B) 80 (C) 85 (D) 90 (E) 95
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23. The vertices of an equilateral triangle lie on the hyperbola xzy = 1, and a vertex of this hyperbola
is the centroid of the triangle. What is the square of the area of the triangle?

(A) 48 (B) 60 (C) 108 (D) 120 (E) 169

24. Let | x| denote the greatest integer less than or equal to . How many real numbers z satisfy the
equation 22 + 10,000|z| = 10,0007

(A) 197 (B) 198 (C) 199 (D) 200 (E) 201

25. Jason rolls three fair standard six-sided dice. Then he looks at the rolls and chooses a subset of
the dice (possibly empty, possibly all three dice) to reroll. After rerolling, he wins if and only if
the sum of the numbers face up on the three dice is exactly 7. Jason always plays to optimize his
chances of winning. What is the probability that he chooses to reroll exactly two of the dice?

(A) ®) 2 © : (D) - ®) |

END OF EXAMINATION



ANSWER SHEET
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Name Date

1 ®® 0006 “ ®E OO0
2 ®® 006 SONONCRONG,
SNONONCRONG, % ®® 0006
N ONONCNONG, 7 ®® 0006
JNONONGRONG, B ®6EOOOG
ONONGRONG L ONONGRONG,
7 ®® O 06 2 ®6GO0O0O6
L ONONGRONG, 21 ®6EO00O0O6
N OCNONCRONG, 2 ®6e 0006
U ONONORONG, I ONONORONG)
nu ®e o006 2 ®6E®OO0O6
P ONONORON0, I ORONORONG)
B ®EOOOG

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

Correct Blank Wrong Score

x 6 x1.5 x0 /150




