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and other information on the answer sheet.

8. You will have 40 minutes to complete the test once your competition manager tells
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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
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1. Which of the following values is largest?
A)24+0+14+7 B)2x0+1+7 OC)24+0x1+7
M2+0+1x7 E)2x0x1x7

2. Alicia, Brenda, and Colby were the candidates in a recent election
for student president. The pie chart below shows how the votes were
distributed among the three candidates. If Brenda received 36 votes,
then how many votes were cast all together?

Alicia
45%

Brenda
30%

(A) 70 (B) 84 (C) 100 (D) 106 (E) 120

3. What is the value of the expression |/ 16 847

A4 B)4vV2 (©)8 [D)8V2 (E)16

4. When 0.000315 is multiplied by 7,928,564 the product is closest to
which of the following?

(A) 210 (B) 240 (C) 2,100 (D) 2,400 (E) 24,000

. ) 1-2-3-4.5-6-7-8
5. What is the value of the expression ?
1+2+3+4+5+6+7+38

(A) 1020 (B) 1120 (C) 1220 (D) 2240 (E) 3360




MAA AMC 8 3

6. If the degree measures of the angles of a triangle are in the ratio 3 : 3 :
4, what is the degree measure of the largest angle of the triangle?

(A) 18 (B) 36 (C) 60 D) 72 (E) 90

7. Let Z be a 6-digit positive integer, such as 247247, whose first three
digits are the same as its last three digits taken in the same order.
Which of the following numbers must be a factor of Z ?

A1l B)19 ()10l (D)1l (E) 1111

8. Malcolm wants to visit Isabella after school today and knows the street
where she lives but doesn’t know her house number. She tells him,
“My house number has two digits, and exactly three of the following
four statements about it are true.”
(1) Itis prime. —

\

(2) Itis even. Hi

(3) Itis divisible by 7. E E E

(4) One of its digits is 9. E

This information allows Malcolm to determine Isabella’s house num-

ber. What is its units digit?

@4+ ®e6e ©7 ME (EH

9. All of Marcy’s marbles are blue, red, green, or yellow. One third of her
marbles are blue, one fourth of them are red, and six of them are green.
What is the smallest number of yellow marbles that Marcy could have?

@1l ®2 ©3 M4 ES



MAA AMC 8 4

10.

11.

12.

13.

14.

A box contains five cards, numbered 1, 2, 3, 4, and 5. Three cards
are selected randomly without replacement from the box. What is the
probability that 4 is the largest value selected?

(A1 (B1 C)3 D) 2 (E1
) To )z © D )3

A square-shaped floor is covered with congruent square tiles. If the
total number of tiles that lie on the two diagonals is 37, how many
tiles cover the floor?

(A) 148 (B) 324 (C) 3061 (D) 1296 (E) 1369

The smallest positive integer greater than 1 that leaves a remainder of
1 when divided by 4, 5, and 6 lies between which of the following
pairs of numbers?

(A)2and 19 (B) 20 and 39 (C) 40 and 59
(D) 60 and 79 (E) 80 and 124

Peter, Emma, and Kyler played chess with each other. Peter won 4
games and lost 2 games. Emma won 3 games and lost 3 games. If
Kyler lost 3 games, how many games did he win?

1itsns

Chloe and Zoe are both students in Ms. Demeanor’s math class. Last
night they each solved half of the problems in their homework assign-
ment alone and then solved the other half together. Chloe had correct
answers to only 80% of the problems she solved alone, but overall
88% of her answers were correct. Zoe had correct answers to 90% of
the problems she solved alone. What was Zoe’s overall percentage of
correct answers?

Ao ®1 (©2 M3 A4

(A) 89 B) 92 (©) 93 (D) %6 (E) 98
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15.

16.

17.

In the arrangement of letters and numerals below, by how many differ-
ent paths can one spell AM C8? Beginning at the 4 in the middle, a
path allows only moves from one letter to an adjacent (above, below,
left, or right, but not diagonal) letter. One example of such a path is
traced in the picture.

8§ C 8
8 C M C 8
cC M 4 M C
8 C M C 8
8 C 8

(A)8 B)9 © 12 (D) 24 (E) 36

In the figure shown below, choose point D on side BC so that AACD
and A ABD have equal perimeters. What is the area of AABD ?

C

A 4 B

3 3 12 5
@, ®B5 ©z2 d= E

Starting with some gold coins and some empty treasure chests, I tried
to put 9 gold coins in each treasure chest, but that left 2 treasure chests
empty. So instead I put 6 gold coins in each treasure chest, but then I
had 3 gold coins left over. How many gold coins did I have?

(A)9 B) 27 (C) 45 (D) 63 (E) 81
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18. In the non-convex quadrilateral ABCD shown below, ZBCD is a
right angle, AB = 12, BC = 4,CD =3,and AD = 13.

D

What is the area of quadrilateral ABCD?

(A) 12 B) 24 (C) 26 (D) 30 (E) 36

19. For any positive integer M, the notation M ! denotes the product of the
integers 1 through M. What is the largest integer n for which 5" is a
factor of the sum 98! 4 99! + 100! ?

(A)23 B) 24 (©)25 D) 26 E) 27

20. An integer between 1000 and 9999, inclusive, is chosen at random.
What is the probability that it is an odd integer whose digits are all
distinct?

14 56 107 7 9

A) — B) — C) — D) — E) —

()75 ()225 ()400 ()25 ()25
21. Suppose a, b, and ¢ are nonzero real numbers, and a + b + ¢ = 0.

) a b c abc
What are the possible value(s) for — + — + — + !
lal ~ 1b] | labc|

lc
(A0 (B) 1 and —1 (C)2and —2 D)0, 2,and —2

(E)O, 1,and —1
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22.

23.

24.

In the right triangle ABC, AC = 12, BC = 5, and angle C is a right
angle. A semicircle is inscribed in the triangle as shown. What is the
radius of the semicircle?

B

A
12 ¢

7 13 59 10 60
(A) G (B) 3 © T (D) 5 (E) -

Each day for four days, Linda traveled for one hour at a speed that
resulted in her traveling one mile in an integer number of minutes.
Each day after the first, her speed decreased so that the number of
minutes to travel one mile increased by 5 minutes over the preceding
day. Each of the four days, her distance traveled was also an integer
number of miles. What was the total number of miles for the four
trips?

(A) 10 B) 15 (C)25 (D) 50 (E) 82

Mrs. Sanders has three grandchildren, who call her regularly. One
calls her every three days, one calls her every four days, and one calls
her every five days. All three called her on December 31, 2016. On
how many days during the next year did she not receive a phone call
from any of her grandchildren?

(A) 78 (B) 80 (C) 144 (D) 146 (E) 152
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25. In the figure shown, US and UT are line segments each of length 2,

and mZTUS = 60°. Arcs TR and SR are each one-sixth of a circle
with radius 2. What is the area of the region shown?

U

R

W3IVi-n BT (©2F mai- T

47
E) 4+ EY
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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. Use the solutions to learn more mathematics and enhance
your problem-solving skills!

Are there more math competitions that I can participate in?

The MAA American Mathematics Competitions also offers two high school level
exams that are open to younger participants. These are both 25 question, 75-min-
ute, multiple choice mathematics 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 connected to 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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Pé thi AMC 8 — Nam 2017

Thoi gian: 40 phut

1. Trong céac biéu thirc dudi ddy, biéu thirc nao ¢o gia tri 1on nhat?
A24+0+1+7 B.2x0+1+4+7 C.2+40x1+7
D.24+0+1x7 E.2X0X1x7

2. Alicia, Brenda va Colby 14 ba ¢ng ctr vién trong mot cudc bau cir chu tich
hoi hoc sinh. Biéu d6 tron bén dudi cho biét ti 18 ung ho giira ba tng ct
vién. Néu Brenda nhan duoc 36 phiéu bau, thi cudc bau cir co tt ca bao

nhiéu phiéu bau?

Colby
25%
Alicia
45%
Brenda
30%
A. 70 B. 84 C. 100 D. 106 E. 120
3. Tinh gia trj cua biéu thirc ,/16 8 V4.
A. 4 B. 442 C.8 D. 8V2 E. 16

4. Trong céc s6 dudi ddy, sd ndo co gia tri gan nhat véi tich caa 0,000315 va
79285647
A. 210 B. 240 C. 2100 D. 2400 E. 24000
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1-2-34-5-6-7-8
1+2+3+4+54+6+7+8
A. 1020 B.1120 C. 1220 D. 2240 E. 3360

5. Tinh gia tri cta biéu thirc

6. Néu sd do ctia cac goc trong mot tam giac co ti 18 3:3:4, thi sd do clia goc
|6n nhat trong tam giac d6 13 bao nhiéu do?

A.18 B. 36 C.60 D. 72 E. 90

7. Cho Z 14 s6 nguyén duong c6 6 chit s5, vi du 247247, s6 ma ba chir s6 dau
ctia nd giéng ba chir s6 cudi cia nd theo cting mot thi ty. Hoi trong nhirng
s6 dudi day, s6 ndo 1a mot uwéc cua Z?

A 1l B. 19 C.101 D. 111 E. 1111

8. Hom nay, Malcolm mubn dén tham Isabella sau gio hoc. Malcolm biét con
phd noi Isabella sdng nhung lai khong biét s6 nha cua ban ay. Isabella noi
v6i Malcolm: “Sb nha cua td c¢6 hai chit s6 va c6 dung ba trong sé bon
khang dinh dudi day 1a dung”.

(1) b6 1a s6 nguyén td.

(2) b6 1a s6 chan.

(3) D6 1a 36 chia hét cho 7.

(4) S6 d6 c6 mot chit s6 9.

Thong tin nay da gitp Malcolm x4c dinh duoc s6 nha cua Isabella. Hoi s6
nha cua Isabella co chir 6 hang don vi 1 bao nhiéu?

A 4 B.6 C.7 D.8 E.9
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9. Nhiing vién bi cia Marcy c¢6 mau xanh duong, do, xanh 14, hoac vang. Mot
phan ba s bi cua ban 4y c6 mau xanh dwong, mot phan tu s6 bi c6 mau do
va sau vién bi 6 mau xanh 14. Hoi Marcy c6 thé c6 it nhat bao nhiéu vién
bi mau vang?

Al B.2 C.3 D.4 E.5

10. M6t chiéc hop co6 nam tim thé, duoc danh sé 1, 2, 3, 4 va 5. Ba tim thé
duoc chon mot cach ngau nhién (khoéng doi tra) tir chiéc hop do. Hoi xéac
suat dé tim thé sb 4 1a tdm thé c6 gia tri 16n nhat duoc chon 13 bao nhiéu?

1 1

1 3 2
A — B. - C.— D. = E. -
10 5 10 5 2

11. Mot san nha hinh vuong dugc lat vira du boi nhitng vién gach hinh vudng
c6 cung kich thudc. Néu téng sé vién gach nam trén hai duong chéo 1a 37,
thi tong s6 vién gach can dung dé 14t san nha d6 1a bao nhiéu?

A. 148 B. 324 C. 361 D. 1296 E. 1369

12. Sb nguyén duong nhé nhat 16n hon 1 ma khi chia cho 4, 5 va 6 déu nhan
duoc s6 du 1a 1 nam giita hai s6 nao trong nhitng cap s6 dudi day?
A.2val9 B. 20 va 39 C. 40 va 59
D. 60 va 79 E. 80 va 124

13. Peter, Emma va Kyler danh mot s6 van co theo ting cap. Peter thing 4

véan va thua 2 van. Emma thang 3 van va thua 3 van. Néu Kyler thua 3 van,

| ;llnx

thi ban 4y thing bao nhiéu van?

A.0 B.1 C.2 D.
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14. Chloe va Zoe déu 1a hoc sinh trong 16p Toan cua c¢6 Demeanor. Tdi qua,
hai ban d3 tu lam mot nira s6 bai tap vé nha cta ho va cung nhau lam sé
bai tap con lai. Chloe chi c6 101 giai dung cho 80% sd bai tdp ma ban ay tu
lam, nhung c6 11 giai ding cho 88% tong s bai tap. Zoe da co 1oi giai
dung cho 90% s6 bai tdp ma ban 4y tu lam. Hoi Zoe c6 10i giai ding cho
bao nhiéu phan trim tong s6 bai tap?

A. 89 B. 92 C.93 D. 96 E. 98

15. Trong cach sip xép cac s6 va cac chit cai dudi ddy, co bao nhiéu cach khéac
nhau dé tao thanh day ki tu AMC8? Mot cach ndi hop 1é s& bat dau tir chir
cai A, sau d6 di toi cac ki tu lién ké bén trén, bén dudi, bén trai hodc bén

phai n6, nhung khong di theo duong chéo. Vi du di theo duong dudi day.

8  C 8
8§ ' €C M C 8
C M 4 M C
8§ C M C 8
8§ C 8
A.8 B.9 C.12 D. 24 E. 36

16. Trong hinh vé& dudi ddy, liy diém D thudc canh BC sao cho chu vi cua
A ACD bang chu vi cia A ABD. Hoi A ABD c6 dién tich 1a bao nhiéu?

C

>
Sl w
09
N w
O
[\
)
m
N |
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17. Toi c6 mot s6 dong tién vang va mot vai chiée ruong réng. Néu toi dat 9
ddng tién vang vao mdi chiéc rwong thi s& con lai 2 chiéc ruong réng. Néu

t6i dat 6 dong tién vang vao mdi chiéc ruong thi s& du 3 dong tién vang.

| o

Hoi t6i ¢ bao nhiéu ddng tién vang?

A9 B. 27 C.45 D. 63 E.81

18. Cho tir giac 10m ABCD nhu hinh bén duéi, goc BCD 1a mdt goc vuong,
AB =12,BC =4,CD =3,vaAD = 13.

D

B A

Hoi dién tich cua tor giac ABCD la bao nhiéu?
A. 12 B. 24 C. 26 D. 30 E. 36

19. Véi s6 nguyén duong M bat ki, ki hiéu M! 14 tich ctia cac s6 nguyén duong
tir 1 dén M. Hoi gia tri 16n nhat ciia n bang bao nhiéu dé 5™ 1a mot udc cua
tong 98! + 99! + 100! ?

A. 23 B. 24 C.25 D. 26 E. 27

20. Nguoi ta chon ngau nhién mot s6 nguyén tir 1000 dén 9999. Hoi xac suat
nhan dugc mot sd 1é ¢6 céac chit s6 khac nhau 1a bao nhiéu?
14 56 107 7 9

A — B.—— . D.— E.—
75 225 400 25 25
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21. Cho cac s6 thuc a, b va c khac 0 saocho:a + b + ¢ = 0.

Hoi tap gia tri caa biéu thire m + m + m + labgl bao gém nhiing
phan tir nao?

A.0 B.1va-1 C.2va-2

D.0,2va-2 E.0,1va-1

22. Tam giac ABC c6 AC = 12,BC = 5va gbéc C la mot goc vuong. Vé mot
nira dudng tron noi tiép tam giac nhu hinh bén dudi. Hoi ban kinh cta nira

duong tron do 1a bao nhiéu?

B
5
A C

12
7 13 59 10 60
A = B.— C.— D.— E.—
6 5 18 3 13

23. Trong bon ngay lién tiép, Linda danh 1 gio mdi ngay dé chay bo. S6 phit
dé Linda chay duoc quing duong dai mot dim luon 13 sb tu nhién. Mdi
ngay sau ngay dau tién, ban iy can thém 5 phat dé chay mdi dim so véi
ngay trudc do6. Biét rang s6 diam ma Linda chay mdi ngay ciing ludn 1a mot
sb ty nhién, hoi trong bon ngay do6, Linda chay duoc téng cong bao nhiéu
dam?

A. 10 B. 15 C.25 D. 50 E. 82
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24. Ba Sanders thuong xuyén nhan dugc cudc goi tir ba nguoi chau. Nguoi
chau thtr nhat ctr 3 ngay thi goi mot lan. Ngudi chau thtr hai cir 4 ngay thi
goi mot lan. Ngudi chau thir ba ctr 5 ngay thi goi mot lan. Vao ngay 31
thang 12 nam 2016, ba Sanders nhan duoc cudc goi tir ca ba nguoi chau.
Hoi trong nam tiép theo, c6 bao nhiéu ngay ma ba Sanders khéng nhan

duoc cudc goi tir bat ki nguoi chau nao?

A. 78 B. 80 C. 144 D. 146 E. 152

25. Trong hinh duéi day, doan thang US va doan thang UT c¢6 do dai 14 2. Goc
— o s 1
TUS = 60 . Cac cung tron TR va SR c6 dg dai bang P duong tron ban kinh

2. Hoi hinh bén duéi c6 dién tich bang bao nhiéu?

(J'I
S T
R
A 3V3— 1 B.4\/§—4?” C.2V3
D.4\/§—2§ E.4+4?”

- Hét -



