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2018 AMC10A

Problem 1

What is the value of
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Problem 2

Liliane has 50% more soda than Jacqueline, and Alice has 25% more soda than Jacqueline. What is
the relationship between the amounts of soda that Liliane and Alice have?

Liliane A 175K Et Jacqueline 2 50%, Alice 757K Jacqueline )2 25%. Liliane A1 Alice
HHEFRKERRRLZ?

(A) Liliane has 20% more soda than Alice. | Liliane|# f757K H Alice £ 20%.
(B) Liliane has 25% more soda than Alice. | Liliane & fI¥5/K L Alice % 25%.
(C) Liliane has 45% more soda than Alice. | Liliane & fI¥5/K L Alice % 45%.
(D) Liliane has 75% more soda than Alice. | Liliane & fI¥5/K L Alice £ 75%.

(E) Liliane has 100% more soda than Alice. | Liliane 7 f{175 7K b Alice £ 100%.
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Problem 3

A unit of blood expires after 10! = 10 - 9 - 8- - - 1 seconds. Yasin donates a unit of blood at noon
of January 1. On what day does his unit of blood expire?

—NEAFMESELIO =109 -8 - - 5. Yasin 7F— H —HH 488 7 — N H#AL
OB AR At F) a2 e 30 2
(A) January 2 (B) January 12 (C) January 22 (D) February 11 (E) February 12

Problem 4

How many ways can a student schedule 3 mathematics courses -- algebra, geometry, and number
theory -- in a 6-period day if no two mathematics courses can be taken in consecutive periods? (What
courses the student takes during the other 3 periods is of no concern here.)

—ANEAERREAE ORI 6 BIRTP A HE 3 1THEIR—— AL UGS, ERAREIELS L
T E SRR =5 ZHEFHIE) , FRHZ DR 2 rik?

(A)3 (B)6 (C)12 (D)18 (E)24

Problem 5

Alice, Bob, and Charlie were on a hike and were wondering how far away the nearest town was.
When Alice said, "We are at least 6 miles away," Bob replied, "We are at most 5 miles away."
Charlie then remarked, "Actually the nearest town is at most 4 miles away." It turned out that none
of the three statements were true. Let d be the distance in miles to the nearest town. Which of the
following intervals is the set of all possible values of d?

Alice. Bob. A1 Charlie 7EfEDHRAT, M TAR A0 B il FIRAEIEH £ . Alice B:  “FRAT]
Z/AF69EHIT, 7 Bob RIZUL: “FMImEZ R A 5 9HI. 7 Charlie PFitiE:  “IRATH
ZHRA4ATEHE, 7 L2hr EXEANAFREA LS, 2 d 23 E s By, DT
WA 22 d T A AT REE IS 2

(a) (0,4)  (B) (4,5) (©)(4,6) (D) (56) (E) (5 00)
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Problem 6

Sangho uploaded a video to a website where viewers can vote that they like or dislike a video. Each
video begins with a score of 0, and the score increases by 1 for each like vote and decreases by 1 for
each dislike vote. At one point Sangho saw that his video had a score of 90, and that 65% of the
votes cast on his video were like votes. How many votes had been cast on Sangho's video at that
point?

Sangho A% | —MHISRBIZE R uG, MUAKARSAT BLARHY “ B B8 “AER” R B0
IR 3L 0 0 Has, B “BWR BB N 1, B “AERT BIREEEH
> 1. FF—IK, Sangho %?M&B’wﬁﬁﬁ 90 73, CLAH 65%HIR TR “HXK” ZE, i it
Sangho FJALBIILAS 2] 1 2 /D22

(A) 200 (B)300 (C)400 (D) 500 (E) 600

Problem 7

2 n
For how many (not necessarily positive) integer values of n is the value of 4000 - (3) an integer?

0 (F—2RE8) HeonmEreei00 3) weea w0
A3 B4 ((©)6 (D)8 (E)I

Problem 8

Joe has a collection of 23 coins, consisting of 5-cent coins, 10-cent coins, and 25-cent coins. He
has 3 more 10-cent coins than 5-cent coins, and the total value of his collection is 320 cents. How
many more 25-cent coins does Joe have than 5-cent coins?

Joe Wk 1 23 MUBE T, HHTEIE 5 3¢5, 10 58701 25 SEr A M2 k. Aty 10 325> Thi{E A T
b 5 SCorMERE T 2 3 ML, AR AAE e (B 0y 320 567 Aty 25 e/ {E AR bL 5 3¢
LR TE AN 24 ¢

(A)0O (B)1 (C)2 (D)3 (E)4
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Problem 9

All of the triangles in the diagram below are similar to isosceles triangle ABC, in

which AB = AC' Each of the 7 smallest triangles has area 1, and A ABC has area 40. What is
the area of trapezoid D BC'E?

THEHATA A S EE =M ABC KL, AB=AC. 7 /ME/MU=MAIEMTHAEZ 1,
NABCHHZ 40, #7% DBCE A2 % /7

A

B C

(A)16 (B)18 (C)20 (D)22 (E)24

Problem 10

Suppose that real number z satisfiesV'49 — 22 — v/25 — 22 = 3.What is the value

of V49 — 22 + /25 — 29

(B8 X 5 EVA9 — 2 — V25 — 0 = 34 VA9 — 2% + V25 — 2 [f i £ b

(A)8 (B)V33+8 (C)9 (D)2V10+4 (E) 12
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Problem 11

When 7 fair standard 6-sided dice are thrown, the probability that the sum of the numbers on the top
n

faces is 10 can be written as 67 'where n is a positive integer. What is n?

n

M 7 MORRIE R 6 AN 8 TB 81 E T b B AN BRI A R 10 AORESR 7T LS 6T
Hepn 2—PMIEEH., HWngeb?
(A) 42 (B) 49 (C) 56 (D) 63 (E) 84

Problem 12
How many ordered pairs of real numbers (z,y) satisfy the following system of equations?

r+3y=3
||z — Jyl] =1

1 2 A s oe (0, Y )5 2 R T 0 R 2

r+3y=3
||z — Jyl] =1
(A)1 B)2 (C)3 (D)4 (E)S

Problem 13

A paper triangle with sides of lengths 3,4, and 5 inches, as shown, is folded so that point A falls on
point B. What is the length in inches of the crease?

WEPR, =AKEN 3. 4 5 FTHR =R &, EREaARAERB L. IRIIK
e % Doy ?

A 4 C

W1V BVE ©1 DY (®2
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Problem 14

3100 _I_ 2100 5
What is the greatest integer less than or equal to ~ 3%¢ + 296

3100+2100
NFEZET 3%+ 2% pm ks 2/
(A)80 (B)81 (C)9 (D)97 (E) 625

Problem 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 A B can be written in the

form %, where m and 7 are relatively prime positive integers. What is m + n?

WMEFR, 2N 5 KFANBETARSN, FEEA S AR B 5340 13 WIE MY, BEE AB A
DL R IR, b m B0 REFROFEANEEE. m+n 2202

A B

(A)21 (B)29 (C)58 (D)69 (E)93
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Problem 16

Right triangle ABC has leg lengths AB = 20 and BC' = 21. Including AB and BC, how many
line segments with integer length can be drawn from vertex B to a point on hypotenuse AC?

HA =M ABC ) H i1k AB=20, BC=21. &5 AB fl BC, MIii& B 2} AC AJLLZ:
il 22 /b 25K B N B 2R B ?

(A)5 (B)8 (C)12 (D)13 (E) 15

Problem 17

Let S be a set of 6 integers taken from 11 2; - - - s 12} with the property that if a and b are elements

of S with @ < b, then b is not a multiple of a. What is the least possible value of an element in S?

SN, 2, -+ 12} R EUHE 6 NMEEEUES S, BAMRE: i afb S HocRItE
WEa<h, I4bAREalfEt. S ERNRE/INTREEUEEZ/b?
(A) 2 (B) 3 (C) 4 (D) 5 (E) 7

Problem 18

How many nonnegative integers can be written in the form

a3 +ag-3°+a5-3°+a,-3"+a3-3°+ax-3°+a; -3 +a,-3°,
where @ € {—1,0,1} for 0 < i < 79

A Z DAHER B R T LS LT R
G7‘37+a6‘36+a5‘35+a4'34+a3‘33+a/2'32+(11‘31+a0‘30,

#HhF0 <i<7 ga € {-1,0,1}

(A) 512 (B) 729 (C) 1094 (D) 3281  (E) 59,048
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Problem 19

A number m is randomly selected from the set 1115 13,15, 17,19} and a number n is randomly

selected from {1999, 2000, 2001, ..., 2018} \what is the probability that =™ has a units digit
of 1?

m 2 MNEE{11, 13, 15, 17, 19} PAEEIR IR — %, n 2 MEE{1999, 2000, 2001, --- , 2018}
HAE R IR — N m" AN L SRR 202

3 7 2
Wi ®; ©F M ®:

Problem 20

A scanning code consists of a 7 x 7 grid of squares, with some of its squares colored black and the
rest colored white. There must be at least one square of each color in this grid of 49 squares. A
scanning code is called symmetric if jts look does not change when the entire square is rotated by a
multiple of 90° counterclockwise around its center, nor when it is reflected across a line joining
opposite corners or a line joining midpoints of opposite sides. What is the total number of possible
symmetric scanning codes?

—MNERARISEH—A 7 x 7 IIE MM, HA— R Eite o B a, R NAE,
X 49 1T AR E O IET7 R 20 — A WEREEAS TR DL A O N Rl B e 4 90° 1) £i5
B, BGENTE IR TR BN A 2 DA G B0 1 SO ERALER AR IS, AN EEAA SR, A
MRS RR 3 ARG . IFA T RE R PR RS ) S g 2 /b ?
(A)510 (B) 1022 (C)8190 (D)8192 (E) 65,534

Problem 21

Which of the following describes the set of values of a for which the curves

? +y° = a®and v = ¥ — ain the real ZY-plane intersect at exactly 3 points?
flifdizke” +y” = o’y = ©® — afp xy SRR R IEA 3 AN A a I ER AT 42

1 1 1 1 1 1



2018 AMC10A @AMC 1B REB

Problem 22
Let @, b, ¢, and d be positive integers such that ged(a,b) = 24, ged(b, c) = 36, ged(c,d) = 54,
and 70 < ged(d, a) < 100 \which of the following must be a divisor of a?

a, b, cAldRIE%E, JHIHL ged(a, b) = 24, ged(b, ¢) = 36, ged(c, d) = 54 A1 70 < ged(d,

a)< 100. DL FMRANE— /8 a A2 (5%7F: ST IEBE X y, ged(x, y)Foms x Fly Bk
AL )

(A)5 (B)7 (C)11 (D)13 (E) 17

Problem 23

Farmer Pythagoras has a field in the shape of a right triangle. The right triangle's legs have
lengths 3 and 4 units. In the corner where those sides meet at a right angle, he leaves a small
unplanted square .S’ so that from the air it looks like the right angle symbol. The rest of the field is
planted. The shortest distance from S to the hypotenuse is 2 units. What fraction of the field is
planted?

4237 F Pythagoras & —H R N E A=A LM, PIAE ALK E SN 3 AN HALA 4
NN FEW SR ELAIUAEASIE B MBI ATEAL, BT 7 — /NI IETT T A BT A,
mERRE Y S X, MR T HRIGE HARGR IR R EHHEBET 7 AE. N
S BRI R R EE BN 2 AL, R A L2 2/

26 73 145 74
> ©= O ® =

25
a5z @ 147 75
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Problem 24

Triangle ABC with AB = 50 and AC = 10 has area 120. Let D be the midpoint of AB, and
let E be the midpoint of AC'. The angle bisector of Z BAC intersects DFE and BC' at F and G,
respectively. What is the area of quadrilateral F'D BG?

fE=f¥ ABC #', AB=50, AC =10, Hm#A 120. 4 D N AB I+ s53FH E N AC [
B. ZBAC W TF4r44r7)5 DE #1 BC #8x2 T F A1 G. VUi FDBG HIH A 2% /0?2

(A)60 (B)65 (C)70 (D)75 (E) 80

Problem 25

For a positive integer 7 and nonzero digits a, b, and ¢, let Ax be the n-digit integer each of whose
digits is equal to a; let B be the n-digit integer each of whose digits is equal to b, and let Cr be
the 2n-digit (not n-digit) integer each of whose digits is equal to c. What is the greatest possible

. 2
value of @ + b + ¢ for which there are at least two values of 7 such that Cn— By = An?

S IEREH 0 AAEEHF a, b MU ¢, 2 AN n hER, KA — e #%F a; 2 Bakyn
DK, HA e #ET b, 400k on Ast (BB n G50 |, MBS T

c. Mt Cn — Bn = AL T2 A PHA n ARSI a+ b+ ¢ BRI AREUE % A 2
(A)12 (B)14 (C)16 (D) 18 (E) 20

10
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2018 AMC10A Answer Key

1 2 3 4 5 6 7 8 9 10 11 12 13

B A E E D B E C E A E C D

14 15 16 17 18 19 20 21 22 23 24 25

2018 AMC10A Solution
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