AMC 10 SET 27

HALF-LENGTH PRACTICE

TIME ALLOWED

30:00

10 QUESTIONS e 30MINUTES e 60POINTS e UPPER BAND (PROBLEMS 13--23)

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

Name Date Start Finish

All 10 problems come from positions 13—23 of past AMC 10 contests (2000-2025) and appear in their original wording, in

order of their original position. Problems © Mathematical Association of America.



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. Define a sequence recursively by Fy = 0, F1 = 1, and F;, = the remainder when F,,_1 + F},_o is
divided by 3, for all n > 2. Thus the sequence starts 0,1,1,2,0,2,.... What is

Fs017 + Foo18 + Fo19 + Fopoo +
Fa021 4+ Foooo + Fooaz + Fap247

(A) 6 (B) 7 (C) 8 (D) 9 (E) 10

2. How many ordered pairs of integers (m,n) satisfy the equation

m? + mn + n? = m*n??

(A) 7 (B) 1 (C) 3 (D) 6 (E) 5

3. All of the rectangles in the figure below, which is drawn to scale, are similar to the enclosing
rectangle. Each number represents the area of the rectangle. What is length AB?

6 S 18
36 o P
4 2
49
39 25
A B
(A) 4+4/5 (B) 10v/2 (C) 5+5V5 (D) 10v/8 (E) 20

4. Al, Bill, and Cal will each randomly be assigned a whole number from 1 to 10, inclusive, with no
two of them getting the same number. What is the probability that Al’s number will be a whole
number multiple of Bill’s and Bill’s number will be a whole number multiple of Cal’s?

9 1 2

1 1
1000 (B) 55 (©) 80 (D) 72 (E) 121

(A) %0
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5.1In rectangle ADEH, points B and C trisect AD, and points G and F trisect HE. In addition,
AH = AC = 2. What is the area of quadrilateral W XY Z shown in the figure?

H G F E
A B C D
(a) 1 @) © Y () 22 ® 2

6. An urn contains one red ball and one blue ball. A box of extra red and blue balls lies nearby.
George performs the following operation four times: he draws a ball from the urn at random and
then takes a ball of the same color from the box and returns those two matching balls to the urn.
After the four iterations the urn contains six balls. What is the probability that the urn contains
three balls of each color?

(A) ¢ ®) ; (© 5 (D) 5 ®) ;

7. Which of the following describes the set of values of a for which the curves 22 + y?> = a? and

y = 22 — a in the real zy-plane intersect at exactly 3 points?

(C)a> 2 (D)a:% (B) a> =

1 1 1
(A) a= - (B)Z<a< 1 5

4 2

8. Two non-decreasing sequences of nonnegative integers have different first terms. Each sequence
has the property that each term beginning with the third is the sum of the previous two terms,
and the seventh term of each sequence is N. What is the smallest possible value of N?

(A) 55 (B) 89 (C) 104 (D) 144 (E) 273
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9. Seven distinct pieces of candy are to be distributed among three bags. The red bag and the blue
bag must each receive at least one piece of candy; the white bag may remain empty. How many
arrangements are possible?

(A) 1930 (B) 1931 (C) 1932 (D) 1933 (E) 1934

10. A binary operation < has the properties that
a)(bde)=(adb)-c

and that a ¢ a = 1 for all nonzero real numbers a, b, and c¢. (Here - represents multiplication).

The solution to the equation
2016 & (6 O x) = 100

can be written as g, where p and q are relatively prime positive integers. What is p + ¢7

(A) 109 (B) 201 (C) 301 (D) 3049 (E) 33,601

END OF EXAMINATION



ANSWER SHEET
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Name Date
1 ®® 006 N ONORCNONG,
2 ®® 0006 7 06® 006
SN ONONOCRONG) 8 ®®O0OO
UMNONONCRONG N ONONCNONG,
ONONCRONG) L ONONORONG,

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

Correct Blank Wrong Score

X6 x1.5 x0 /60




