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INSTRUCTIONS

1. DO NOT OPEN THIS BOOKLET UNTIL YOUR COMPETITION MANAGER
TELLS YOU.

2. This is a 25-question multiple-choice exam. For each question, only one answer
choice is correct.

3. Mark your answer to each problem on the answer sheet with a #2 pencil. Check the
blackened circles for accuracy and erase errors and stray marks completely. Only
answers that are properly marked on the answer form will be scored.

4. There is no penalty for guessing. Your score is the number of correct answers.

5. Only scratch paper, graph paper, rulers, protractors, and erasers are allowed as aids.
Calculators are NOT allowed. No problems on the exam require the use of a calculator.

6. Figures are not necessarily drawn to scale.

7. Before beginning the exam, your competition manager will ask you to record your name
and other information on the answer sheet.

8. You will have 40 minutes to complete the exam once your competition manager tells
you to begin.

9. When you finish the exam, sign your name in the space provided at the bottom of the
answer sheet.

The MAA Committee on the American Mathematics Competitions reserves the right to disqualify scores from a
school if it determines that the required security procedures were not followed.

The publication, reproduction or communication of the problems or solutions of this exam during the period
when students are eligible to participate seriously jeopardizes the integrity of the results. Dissemination via phone,
email, or digital media of any type during this period is a violation of the competition rules.

© 2018 Mathematical Association of America
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. An amusement park has a collection of scale models, with ratio 1:20, of build-
ings and other sights from around the country. The height of the United
States Capitol is 289 feet. What is the height in feet of its replica at this
park, rounded to the nearest whole number?

(A) 14 (B) 15 (C) 16 D) 18 (E) 20

. What is the value of the product

TRTREA N SR D I Y (PRI D R B R P
(18)(12) (15) (1 2) (5) (1)
7 4 7

W, ®T ©. ®T ®s

. Students Arn, Bob, Cyd, Dan, Eve, and Fon are arranged in that order in
a circle. They start counting: Arn first, then Bob, and so forth. When the
number contains a 7 as a digit (such as 47) or is a multiple of 7 that person
leaves the circle and the counting continues. Who is the last one present in
the circle?

(A) Arn (B) Bob (C) Cyd (D) Dan (E) Eve

. The twelve-sided figure shown has been drawn on 1 cm X 1 cm graph paper.
What is the area of the figure in cm??

(A) 12 B) 12.5 (©) 13 (D) 13.5 (E) 14
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5. What is the value of 14+345+---4+20174+2019—2—4—6—---—2016—2018?

(A) —1010 (B) —1009 (C) 1008 (D) 1009 (E) 1010

6. On a trip to the beach, Anh traveled 50 miles on the highway and 10 miles on
a coastal access road. He drove three times as fast on the highway as on the
coastal road. If Anh spent 30 minutes driving on the coastal road, how many
minutes did his entire trip take?

(A) 50 (B) 70 (C) 80 (D) 90 (E) 100

this number is divided by 8?

(A1 B)3 ©)5 (D) 6 (E)7

8. Mr. Garcia asked the members of his health class how many days last week
they exercised for at least 30 minutes. The results are summarized in the
following bar graph, where the heights of the bars represent the number of
students.
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Number of Days of Exercise

What was the mean number of days of exercise last week, rounded to the
nearest hundredth, reported by the students in Mr. Garcia’s class?

(A) 3.50 (B) 3.57 (C) 4.36 (D) 4.50 (E) 5.00
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Tyler is tiling the floor of his 12 foot by 16 foot living room. He plans to place
one-foot by one-foot square tiles to form a border along the edges of the room
and to fill in the rest of the floor with two-foot by two-foot square tiles. How
many tiles will he use?

(A) 48 (B) 87 (C)91 (D) 96 (E) 120

The harmonic mean of a set of non-zero numbers is the reciprocal of the
average of the reciprocals of the numbers. What is the harmonic mean of
1,2, and 4?

3 7 12 7 7
(A) 7 B 5 (© - D (E) 3

Abby, Bridget, and four of their classmates will be seated in two rows of three
for a group picture, as shown.

X X X
X X X

If the seating positions are assigned randomly, what is the probability that
Abby and Bridget are adjacent to each other in the same row or the same
column?

(A) 1 (B) 2 (© ! (D) : (E) 2
3 5 15 2 3

The clock in Sri’s car, which is not accurate, gains time at a constant rate. One
day as he begins shopping he notes that his car clock and his watch (which
is accurate) both say 12:00 noon. When he is done shopping, his watch says
12:30 and his car clock says 12:35. Later that day, Sri loses his watch. He
looks at his car clock and it says 7:00. What is the actual time?

(A) 5:50 (B) 6:00 (C) 6:30 (D) 6:55 (E) 8:10

Laila took five math tests, each worth a maximum of 100 points. Laila’s score
on each test was an integer between 0 and 100, inclusive. Laila received the
same score on the first four tests, and she received a higher score on the last
test. Her average score on the five tests was 82. How many values are possible
for Laila’s score on the last test?

(A) 4 B)5 (OF (D) 10 (E) 18
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14. Let N be the greatest five-digit number whose digits have a product of 120.

15.

16.

17.

18.

What is the sum of the digits of N?

(A) 15 (B) 16 (©) 17 D) 18 (E) 20

In the diagram below, a diameter of each of the two smaller circles is a radius
of the larger circle. If the two smaller circles have a combined area of 1 square
unit, then what is the area of the shaded region, in square units?

1 1 1 b/
@7 B3 ©5 OF (5

Professor Chang has nine different language books lined up on a bookshelf:
two Arabic, three German, and four Spanish. How many ways are there to
arrange the nine books on the shelf keeping the Arabic books together and
keeping the Spanish books together?

(A) 1440 (B) 2880 (C) 5760 (D) 182,440 (E) 362,880

Bella begins to walk from her house toward her friend Ella’s house. At the
same time, Ella begins to ride her bicycle toward Bella’s house. They each
maintain a constant speed, and Ella rides 5 times as fast as Bella walks. The
distance between their houses is 2 miles, which is 10,560 feet, and Bella
covers 2% feet with each step. How many steps will Bella take by the time
she meets Ella?

(A) 704 (B) 845 (C) 1056 (D) 1760 (E) 3520

How many positive factors does 23,232 have?

(A)9 B) 12 (C) 28 (D) 36 (E) 42
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19. In asign pyramid a cell gets a “+” if the two cells below it have the same sign,
and it gets a “— if the two cells below it have different signs. The diagram
below illustrates a sign pyramid with four levels. How many possible ways
are there to fill the four cells in the bottom row to produce a “+” at the top of
the pyramid?

(A)2 B) 4 ©)8 (D) 12 (E) 16

20. In AABC, point E is on AB with AE = 1 and EB = 2. Point D is on AC
so that DE || BC and point F ison BC so that EF || AC. What is the ratio
of the area of CDEF to the area of AABC?

C

A 1 E 2 B

Wi ®i ©2 oI ®:
9 2 9 5 3
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21.

22.

23.

How many positive three-digit integers have a remainder of 2 when divided
by 6, a remainder of 5 when divided by 9, and a remainder of 7 when divided
by 117

a1 ®2 ©3 M4 (E)S

Point E is the midpoint of side CD insquare ABCD, and BE meets diagonal
AC at F. The area of quadrilateral A FED is 45. What is the areaof ABCD?

A B

D E C
(A) 100 (B) 108 (C) 120 (D) 135 (E) 144

From a regular octagon, a triangle is formed by connecting three randomly
chosen vertices of the octagon. What is the probability that at least one of the
sides of the triangle is also a side of the octagon?

2 5 11 5 6
(A) 7 B- O O 7 (E) 7
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24. In the cube ABCDEF GH with opposite vertices C and E, J and I are the
midpoints of edges F'B and H D, respectively. Let R be the ratio of the area
of the cross-section EJCI to the area of one of the faces of the cube. What
is R%?

E

C

5 4 3 25 9
W7 B3 ©7F O E7

25. How many perfect cubes lie between 28 + 1 and 2!8 + 1, inclusive?

(A) 4 B)9 (©) 10 (D) 57 (E) 58
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How will | receive my score?

Scores and solutions will be sent to your competition manager who can share that
information with you. You can use the solutions to learn more mathematics and
enhance your problem-solving skills.

Are there more math competitions that | can participate in?

The MAA American Mathematics Competitions also offers two high school level
mathematics exams that are open to younger participants. These are both 25-ques-
tion, 75-minute, multiple-choice exams designed to promote the development of
problem-solving skills. For more information visit maa.org/amc.

How can | prepare for future math competitions?

The best way to prepare for the MAA American Mathematics Competitions is to
practice creative, analytical thinking throughout the year. Schools involved with the
MAA AMC often have year-round activities such as special classes, math clubs, or
other extracurricular groups. Individual students can benefit greatly from practicing
math problems from past MAA AMC exams.

Questions?

Questions and comments about problems and solutions for this exam should be
sent to:
amchg@maa.org

Send questions and comments about administrative arrangements to:
amcinfo@maa.org
or

MAA American Mathematics Competitions
P.O. Box 471
Annapolis Junction, MD 20701
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CHI DAN:

1.

KHONG MG TRANG SAU CUA DE THI KHI CHUA CO CHI DAN CUA
GIAM THIL

Dé thi gém 25 c4u hdi trac nghiém. Vi moi cau hoi, chi ¢6 duy nhat mot dap an la
chinh xac.

Dung but chi danh d4u dép an cho tting cdu héi trong Phiéu tra 16i AMC 8.

Kiém tra cac dap an da danh ddu va tdy nhiing 16i sai trong phiéu tra 16i.

Chi nhiing dap an dugc danh ddu ding cach trong phiéu tra 16i méi dugc tinh diém.

4. Dap an sai khong bi trii diém. Diém cta thi sinh dugc tinh theo cac dép an ding.

Trong phong thi, chi dugc phép dung gidy nhap, thudc ké, thudc do do va téy.
Méy tinh cdm tay KHONG dugc phép st dung. Khong ciu hdi nao trong bai thi
yéu cdu st dung may tinh.

6. Hinh vé trong dé thi khong nhat thiét dugc vé dung ti 1¢.
7. Trudc khi bat dau bai thi, giam thi sé yéu ciu ban dién thong tin cd nhan vao

phiéu tra loi.

Ban sé c6 40 phut d€ hoan thanh bai thi sau khi giam thi tuyén b6 bat dau thoi
gian lam bai.

Khi két thuc thoi gian lam bai, ky tén vao khoang trong dugc chi dinh trong
phiéu tra 1oi trac nghiém.

The MAA Committee on the American Mathematics Competitions reserves the right to disqualify scores from a
school if it determines that the required security procedures were not followed.

The publication, reproduction or communication of the problems or solutions of this exam during the period
when students are eligible to participate seriously jeopardizes the integrity of the results. Dissemination via phone,
email, or digital media of any type during this period is a violation of the competition rules.

© 2018 Mathematical Association of America
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Cong vién giai tri c6 mot b suu tdp mo hinh cac tod nha vahiing diém tham
quan khép thanh phd véi ti 16 1:20. Toa nha United States Capitol cao 289 feet.
Hoi chiéu cao ciia mo hinh tda nha nay trong cong vién theo don vi feet 14 bao
nhiéu? Lamron téi sé nguyén gan nhat.

(A) 14 (B) 15 (C) 16 (D) 18 (E) 20

Gia trj cua biéu thirc sau 1a bao nhiéu?
(1+1) (1+1) (1+1) (1+1) (1+1) (1+1)
1/ 2/ 3/ 4) 5/ 6/
(A) = ®); ©); D)7 ()8

Siuban Arn, Bob, Cyd, Dan, Eve va Fon dugc Xép ngé)i quanh mdt vong tron.
Ho bat dau dém tir Arn, sau d6 dén Bob va ctr nhu vay. Khi s6 duoc dém 1a mot
s6 ¢o chit s6 7 & hang don vi (vi du $6 47) hoac 1a boi cua 7 thi nguoi tai vi tri do
s& phai roi khoi vong tron. Nhimg nguoi con lai s& tiép tuc dém cho dén khi chi
con mot nguoi. Hoi ai 1a nguoi con lai cudi cing?

(A) Arn (B) Bob (C) Cyd (D) Dan (E) Eve

Hinh 12 canh dudi day v€ trén mot ludi 6 vudng vai cac 6 vudong don vi kich

thudc 1cm x 1cm. Hoi dién tich ctia hinh 12 canh @6 1a bao nhiéu cm??

S

(A) 12 (B) 12,5 (C) 13 (D) 13,5 (E) 14

Gia tri cta biéu thirc 1+3+5+...42017+2019—2-4-6—...—2016-2018 la:

(A)-1010 (B)-1009  (C)1008 (D) 1009 (E) 1010
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6.

Trén dudng ra bai bién, Alice di qua 50 dam dudng cao téc va 10 dim duong ven
bién. Alice 14i xe trén duong cao toc véi van tée gap 3 1an van tde khi lai xe trén
duong ven bién. Néu Alice di hét dudng ven bién trong 30 ph(thoi ban ay can
bao nhiéu phatho ca quang duong?

(A) 50 (B) 70 (C) 80 (D) 90 (E) 100

S c6 5 chir s6 2018U chia hét cho 9. Hoi sé du khi chia sb nay cho 8 13 bao
nhiéu?

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

Thay Garcia hoi hoc sinh trong 16p thé duc ctia minh rang trong tuan trude, co
bao nhiéu ngay ho danh it nhat 30 phat dé tap thé duc. Két qua duoc thé hién qua

biéu do cdt sau, trong d6 chiéu cao moi cdt bi€u dién s6 hoc sinh.

S6 hoc sinh
— b W s h v =] G0

1 2 3 4 5 6 7

S6 ngay tap thé duc trong tudn
Hoi s6 ngay trung binh trong mdt tuan ma hoc sinh trong 16p thay Garch da tap
thé duc? Lam tron t6i chir s6 thap phan th hai.
(A) 3,50 (B) 3,57 (C) 4,36 (D) 4,50 (E) 5,00
Tyler dang lat san mot phong khach co kich thude 12 fed x 16 fee. Ban ay du
dinh st dung cac vién gach co kich thuoc 1 feet x 1 feedé 14t vién cua mat san
VA Cic vién gach co kich thude 2 feet x 2 feet dé 1at phan con lai. Hoi ban 4y can
dung bamhiéu vién gach?

(A) 48 (B) 87 (C) 91 (D) 96 (E) 120
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10. Gia tri binh qudn diéu hoa cia mdt tp hop cac s6 khac khong 1a sé nghich dao
ctia trung binh cac sb nghich dao cua nhing sé d6. Hoi gia tri binhqudn diéu hoa

cua 1, 2 va 4 1a bao nhiéu?

3 7 12 7 7
4) (B) 5 ©)— D), (E)3
11. Abby, Bridget va bon nguoi ban cuing phong dugc xép ngdi hai hang ba nhu hinh
duoi day.
XXX
XXX

Néu viéc sap x€p cho ngdi 1a ngau nhién, hoi xac suat € Abby va Bridget ngdi

canh nhau trong cung mét hang hodc cung mot cot 1a bao nhiéu?
1 2 7 1 2
(A) 3 (B) < (O D) (E)3

12. Chiée déng hd trén xe cta Sri chay khong chinh xéc, luén chay nhanh voi ti 1€
khong doi. Mot ngay no, trudc khi di mua sim, ban 4y thay dong ho trén xe va
dong ho deo tay (1a mot chiéc dong hod chay ding) cing chi 12:00 trua. Khi mua
sam xong, chiéc dd hd deo tay chi 12:30 con chiéc déng hd trén xe chi 12:35. Toi
clng ngaySri mét chiéc dong ho deo tay. Ban 4y thay chiéc dong ho trén xe chi
7:00. Hoi khi 4y chinh x&c lanay gio?

(A) 5:50 (B) 6:00 (C) 6:30 (D) 6:55 (E) 8:10

13. Laila c6 5 bai #m tra toan, mdi bai c6 diém tbi da 1a 100. Diém cia Laila trong
mdi bai kiém tra nhan dugc 1a mét sb nguyéntrong khoang tir 0 dén 100. Bén bai
kiém tra dau cua ban iy c6 diém giéng nhau. Diém cta bai kiém tra cudi cao hon
diém cua bai kiém tra ddu. Piém sb trung binh cia nim bai kiém tra 1a 82. Hoi

diém soO cua Laila trong bai ki€ém tra cudi c6 thé nhan bao nhiéu gia tri?

(A) 4 (B) 5 (C) 9 (D) 10 (E) 18
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14. ChoN 1a s6 16n nhat c6 5 chit sd sao cho tich cac chit sé ciia N 13 120. Hoi tong
céc chit s cia N 1a bao nhiéu?
(A) 15 (B) 16 (C) 17 (D) 18 (E) 20
15. Trong hinh dudi day, duong kinh cia mdi hinh tron nhé bang ban kinh ciia hinh
tron 16n. Néu tong dién tich cua hai hinh tron nhé 13 1 don vi dién tich, hoi dién

tich ctia phan t6 xam 1a bao nhiéu don vi dién tich?

@ ; ®); (©); D)1 ®)3

16. Trén gia sach,ap su Chang xép 9 cudn sach khac nhawao ciing mot hang.
Trong d6 c6 2 cudn tiéng A Rap, 3 cudn tiéng Dirc va 4 cudn tiéng Tay Ban
Nha. Hoi c¢6 bao nhiéu cach xép 9 cudn sach sao cho nhitng cudn tiéng A Rap &
canh nhau, nhiing cuén tiéng Tay Ban Nha & canh nhau?
(A) 1440 (B) 2880 (C) 5760 (D) 182440 (E) 362880
17. Bella bit dau di bo tir nha minh t6i nha Ella. Cung thoi diém d6, Ella bat dau di
xe dap t6i nha Bella. Ho di v6i van tdc khong ddi va van toc Ella dap xe gip 5
lan van téc Bella di bd. Khoang cach giita hai ngdi nhala 2 dam, twong tng voi
10560 feet. Biét rang Bella di duoc 2 g feetmdi budc, hoi s6 budc ma Bella di di
cho t6i khi ban ay gip Ella?
(A) 704 (B) 845 (C) 1056 (D) 1760 (E) 3520
18. S6 udce s6 nguyén duong ciia 23232 1a:

(A) 9 (B) 12 (C) 28 (D) 36 (E) 42
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19. Trong mot kim tu thap, mot 6 dugc dién dau “+” néu hai 6 lién dudi chira cac dau

giong nhau va mét 6 duoc dién dau “—* néu hai 6 lién dudi chira cac dau khac
nhau. Hinh du¢i day mo td mot kim ty théap bon tang nhu vay. Hoi cé bao nhiéu
cach dién dau vao bon 6 ¢ tang dudi cung sao cho 0 trén cung cua kim tu thap

duoc dién dau “ +°?

I
(A) 2 (B) 4 (C) 8 (D) 12 (E) 16

20. ChoAABC, diém E nam trén canh AB sao choAE = 1,EB=2. Pi¢m D ndm trén
cr;;mh AC sao chdE || BC va diém F nam trén canh BC sao chcEF || AC. Hoi ti
sO gitra dién tich tr giac CDEF va dién tich AABCla bao nhiéu?

C

A) 3 B)5 ©: WE e

21. C6 bao nhiéu sé nguyén duong c6 ba chit s ma khi chia sb d6 cho 6 dugc sé du
4 2, khi chias6 d6 cho 9 dugc sb du 1a 5 vakhi chiasd d6 cho 11 thi duoc s6 du

la 77?

(A)1 (B) 2 (C)3 (D) 4 (E) 5
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22. Cho hinh vudn@BCD c6 E 1a trung diém canh CD. Hai doan thing BE va AC
cit nhau tai F. Dién tich t& giac AFED la 45.Hoéi dién tich cia ABCD la bao

nhiéu?

D E C

(A) 100 (B) 108 (C) 120 (D) 135 (E) 144

23. Chung ta co thé tao dugc mot tam giac bﬁng cach ndi 3 dinh bét ki ctia hinh bat
giac cho trude. Hoi xac sudt dé it nhat mot canh cua tam giac ciing la canh cta

bat giac la bao nhiéu?

@A) 2 B) = Ok WE E)



2018 AMC8

24. Cho hinh 1ap phuong ABCDEFGHv6i hai dinh C va E d6i dién nhau. J val lan
luot 13 trung diém caccanh FB vaHD. Goi R1a ti s6 dién tich giita mit cat EJCI

vGi mot mat cua hinh 1ap phwong. Hoi gia tri cia R? 1a bao nhiéu?

OF ®); ©); WE (E)-

25. C6 bao nhiéu sd 1ap phuwong ndm trong khoang tir 28 + 1 ¢én 218 + 17

(A) 4 (B) 9 (C) 10 (D) 57 (E) 58
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