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2018 AMERICAN MATHEMATICS COMPETITION 10
2018 HE 3 H R H 7 FTER (AMCL10)

1.What is the value of

(((2 )T 1) 4 1)_1 +17?
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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?

(A) Liliane has 20% more soda than Alice.
(B) Liliane has 25% more soda than Alice.
(C) Liliane has 45% more soda than Alice.
(D) Liliane has 75% more soda than Alice.

(E) Liliane has 100% more soda than Alice.
Liliane A 757Ktk Jacqueline £ 50%, Alice A 757K Lt Jacqueline )2 25%. Liliane 1 Alice
WHVFUKERRR?

(A) Liliane A 7R /K E Alice £ 20%.

(B) Liliane 5 175 /K Et Alice £ 25%.

(C) Liliane A IVA/K L Alice £ 45%.

(D) Liliane & 75 /K EE Alice £ 75%.

(E) Liliane A H7R/KLEL Alice 2 100%.

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

(A) January 2 (B) January 12 (C) January 22
(D) February 11 (E) February 12
— AL ML 7E 101 =10 -9 -8 - - -1 FPJEId . Yasin fE—H — H P R4ERR T MR
ALV o AT IR A B T 2 3 3 2
A) —H=H @®B) “HA+=H(C) ~H=+=H
® —H+—H () —HA+—H

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.)
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— NI REAE— R 6 SR e 3 TR —— A8 JUT AR,  BERAT AT
WARREL ZHE (HAth =5 R UT ZHIE T H L) , G NA 2/ DR ik
(A) 3 (B)6 (C)12 (D)18 (E) 24

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 was 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. F1 Charlie fE4E0 01T, AMbATTARRNIE & B I 2. Alice Pi:  “ AT
F/AE 6 FERZ, 7 Bob HIEYL: “WAIREZ ARG 5 EEE. 7 Charlie PFigiE: “ATH

LR 4 HIE, 7 SRR EIX AR EA LR, 4 d R BB R B, DR

RN A2 d A AT ReE AR A ?

(A)(0,4) (B)(4,5 (C)(4.6) (D)(5,6) (E)(S, )

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 _bA% 7 —MAURBIIE MG, AT AT AP HE “ 27 B “ AT 52, B
BRI # L O 20 JFds, REAS “ B BRI BN 1, B4 AR FIEEEE 0 H0s

/b 1. —k, Sangho & 2 IALATAE 90 4, CLAT 65%FEEE A2 “ B 7 22, 1 In] 241} Sangho
AL 1G 2] T 2 /b 52

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

7.For how many (not necessarily positive) integer values of n is the value of 4000-(%)" an
integer?

n (A—SERIESD A 2 DMEBUE T AR R RIB G2 R
(A3 (B4 (©)6 (D)8 (B)9

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 WdkE 1 23 MUBE T, HHTHIME 5 3873, 10 3701 25 SE7p MORE AL, i 10 3¢50 EAE T
bL 5 e EAE T 2 3 AL, A AORE MRS B DY 320 673 . AR 25 SEorTHERIAE M EL 5
Ko MMERETZ 72 /OM?
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A0 (B)1 (€2 (D)3 (E)4

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 OABC has area 40. What is the area of trapezoid
DBCE?

THEPHITE AR S5SE=/AK ABC 2£4., AB=AC. 7 MNE/NMU=MAEEIHFER
#& 1, OABC I & 40. £6/Z DBCE WHIF 2 2 /b7

CINNNSN\,

B # » ('

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

10. Suppose that real number x satisfies v49—2* - v25 22 =3,

What is the value of v49 — 22 + v/25 — 22?7

(BB SEM X VT F VB F =3 B AVE T+ vE TR 2 A2
(A)8 (B)v33+8 (©)9 (D)2V10+4 (E) 12

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

top faces is 10 can be written as
n

?v

where n is a positive integer. What is n?
AP 7 MObRHER) 6 AT R BET I, SRR RSN BOR IS AN 10 AR AT DL BR
T

a:

Hfng—PIEEY. n2zb?
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(A)42(B)49 (C)56 (D)63 (E)84

12.How many ordered pairs of real numbers (-’17: y) satisfy the following system of equations?
X+3y=3

x| =yl =1

2 A o (%5 Y) i R g 7R 4L

X+3y=3

x| =yl =1
(A1 (B)2((C)3 (D4 (E)8

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?

WMERTR, =Ky 3. 4 M5 Jaf = Mgk, #1595 A¥%MER B L. FriRIIK
BERA D32

W1+3v3 ®VE (©) O ®:2

A . 3100 2100
14 What is the greatest integer less than or equal to ﬁf

NFEEET BN RIEA A R B K EEGZEZ /D0

100 | 9100
319942 2
396 | 296

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

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
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form =, where m and n are relatively prime positive integers. What is 17 + 10?

R TR, E5mR 5 FAN R TSN, 3FB7E A AR B 54K 13 RN Y. 55 AB A
DL I, HdhmAn 2EFROHENEELE. m+n 222

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

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 W H MK AB =20 DL BC =21. f1F5 AB 1 BC, MITiifL B &4 AC 1]
PLex ] 22 /b 2K P N B A 2R B ?
(A)5 (B)8 (C)12 (D)13 (E)15

17.Let S be a set of 6 integers taken from {1, 2, ..., 12} with the property that if a and b are elements
of S with a < b, then b is not a multiple of a. What is the least possible value of an element of S?

BS ML 2, --- 123U 6 MR KNS, BATER: R afb S FRmEIf
WL a<b, MabAEaffFil. SHITERRNRDTRERERZD?
A2 B3 ©4 (DO>s BT

18.How many nonnegative integers can be written in the form

ar -37+as -36+as -35+a4 -34+az -33+a, -32+a; -31+ap -30,
whereaj € {—1,0,1} for0<i<7?

A2 /DA AETREHT LS BB TR

ar -37+as -36+as -35+as -34+az -33+a; -32+a; -31+ao -30,
HfxIFo<i<7Hae{-1,0,1}?
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(A)512 (B)729 (C)1094 (D)3281 (E)59, 048

19. A number m is randomly selected from the set {11, 13, 15, 17, 19}, and a number n is randomly

selected from {1999, 2000, 2001, - - -, 2018}. What is the probability that m™ has a units digit of
1?
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m & MEA{1L, 13, 15, 17, 19} E ZEE U — AN, n 2 WEEE{1999, 2000, 2001, - - -, 2018}
HAE IR — N . m™ AN L IR &2 /b2

3
Wz @ ©= O (®:

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 its look does not change when the entire square is rotated by a
multiple of 90 <Tounterclockwise 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?

ARG B A 7 x T R RS AL R,  SEh SIE T R B O RS, RN A,
X 49 M7 BB R IE T R — A IR LLrp Loy R 1 BE e 90
AL BURTE IEJT TR i e LRSI P m KBRS, B R AN, R4,
AT AR fIL. Fra AT R R AR AR A B B 2 /D7

(A)510 (B)1022 (C)8190 (D)8192 (E) 65,534

21. Which of the following describes the set of values of a for which the curves x2 + y2 = a2

and y = x2 — a in the real xy-plane intersect at exactly 3 points?
fEAFHIZE x2 +y2 = a2 fly =x2 —a 7& xy SEARFR RIGITA 3 A AT a FITBUE JE 242

(A)a:i (B)%<a<% (C)a>i (D)a:% (E)a>%

22. Leta, b, ¢, and d be positive integers such that gcd(a, b) = 24, ged(b, ¢) = 36, gcd(c, d) =54, and
70 < ged(d, a) < 100. Which of the following must be a divisor of a?

a, b, cAldRIEEE, I HI#ZE ged(a, b) =24, ged(b, ¢) = 36, ged(c, d) = 54 1 70 < ged(d,

a) <100. LA MR E—E 2 a 45?2 ( &3 SFIEEE X, y, ged(x, y)Fx x Fy K

b) WARALIHL.

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

23. Farmer Pythagoras has a field in the shape of a right triangle. The right triangle’s legs have lengths
of 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?

#2317 F Pythagoras 5 — IR N E A =M L1, PIAE ALK E SN 3 AHALA 4
ANHNL . TEWSAE AU E AR fTELL, BT 17—/ NRIET s A AT A,
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EbRIC N S XK, RN PE N ERGEEMISIR. RN AT 7 AME. N
S FIRHA M RRIEEEE Y 2 AL, BRI AR L ]2 2
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25 26 73 45 74
W B ©n O ®

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 ZBAC intersects DE and BC at
F and G, respectively. What is the area of quadrilateral FDBG ?

E=fM ABC #', AB =50, AC = 10, FH# N 120. 4 D N AB MH LFFHE
N AC HIH . 2BAC A543 5 DE 1 BC AT F 1 G. VUil FDBG
TR A 2 /b 2

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

25. For a positive integer 7@ and nonzero digits @, b, and ¢, let A, be the n-digit integer
each of whose digits is equal to @; let B, be the T1-digit integer each of whose digits
is equal to b, and let C.. be the 2n-digit (not M-digit) integer each of whose digits is
equal to C. What is the greatest possible value of a + &+ ¢ for which there are at least
two values of 72 such that Cn — Bn = A7?
X IEEEH n FIAEEH a, b KL ¢, & An iy n A0 BEH, HA— A #4E T
a; 2 Boyn (RS, HAEI8THET by 4 Cod2n 88 (IE n %
¥, BT oo MO — Br = AU 2 WA n AL
a+b+cm K RERENZD?

(A)12 (B)14 (C)16 (D)18 (E)20
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