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1. What is the ones digit of

222,222 — 22,222 — 2222 —222 —22—-27
Ao @2 ©4 M6 (E)8

2. What is the value of this expression in decimal form?

4 10 4
11 " 44 ' 1100

(A)64 (B)6.504 (C)6.54 (D)6.9 (E)6.94

3. Four squares of side length 4, 7, 9, and 10 units are arranged in increasing size order so that
their left edges and bottom edges align. The squares alternate in color white-gray-white-
gray, respectively, as shown in the figure. What is the area of the visible gray region in
square units?

—
r

— 4 —

A)42 @B)45 (©)49 D)50 (E)>52

4. When Yunji added all the integers from 1 through 9, she mistakenly left out a number. Her
incorrect sum turned out to be a square number. Which number did Yunji leave out?

A5 ®B6 ©7 M8 (E)9

5. Aaliyah rolls two standard 6-sided dice. She notices that the product of the two numbers
rolled is a multiple of 6. Which of the following integers cannot be the sum of the two
numbers?

@as ®e6 ©7 M8 (E)HI
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6. Sergei skated around an ice rink, gliding along different paths. The gray lines in the figures

10.

below show four of the paths labeled P, Q, R, and S. What is the sorted order of the four
paths from shortest to longest?

J g0l

Path P Path Q Path R Path S

A)PQ,R,S @BPR,S,Q (©OQS, PR @MRPSQ (E)R,S,PQ

. A 3 x 7 rectangle is covered without overlap by 3 shapes of tiles: 2 x 2, 1 x4, and 1 x 1,

shown below. What is the minimum possible number of 1 x 1 tiles used?

a1l ®2 ©3 M4 (ES

. On Monday Taye has $2. Every day, he either gains $3 or doubles the amount of money he

had on the previous day. How many different dollar amounts could Taye have on Thursday,
3 days later?

A3 ®4 ©s5 M6 (E7T

. All of the marbles in Maria’s collection are red, green, or blue. Maria has half as many red

marbles as green marbles and twice as many blue marbles as green marbles. Which of the
following could be the total number of marbles in Maria’s collection?

A)24 @B)25 (©20 (D27 (E)28

In January 1980 the Mauna Loa Observatory recorded carbon dioxide (CO,) levels of 338
ppm (parts per million). Over the years the average CO, reading has increased by about
1.515 ppm each year. What is the expected CO, level in ppm in January 2030? Round your
answer to the nearest integer.

(A)399 (B)414 (C)420 (D)444 (E) 459
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11. The coordinates of AABC are A(5,7), B(11,7) and C(3, y), with y > 7. The area of
AABC is 12. What is the value of y ?

C(3,y)

A(5,7) B(11,7)

Aag ®M®9 @©O©10 M1 (E)I12

12. Rohan keeps a total of 90 guppies in 4 fish tanks.

e There is 1 more guppy in the 2nd tank than in the 1st tank.
e There are 2 more guppies in the 3rd tank than in the 2nd tank.
e There are 3 more guppies in the 4th tank than in the 3rd tank.

How many guppies are in the 4th tank?

A)20 @B21 (©)23 [D)24 (E)26

13. Buzz Bunny is hopping up and down a set of stairs, one step at a time. In how many ways
can Buzz start on the ground, make a sequence of 6 hops, and end up back on the ground?
(For example, one sequence of hops is up-up-down-down-up-down.)

|

A4 @®BS5s ©6 M8 ([E)I2
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14. The one-way routes connecting towns A, M, C, X, Y, and Z are shown in the figure below
(not drawn to scale). The distances in kilometers along each route are marked. Traveling
along these routes, what is the shortest distance from A to Z in kilometers?

A28 @B29 (©30 D31 (E)32

greatest number that satisfies the equation

8- FLYFLY =BUGBUG.

Whatisthe valueof F LY +BUG?

(A) 1089 (B)1098 (OC)1107 (D)1116 (E) 1125

16. Minh enters the numbers 1 through 81 into the cells of a 9 x 9 grid in some order. She
calculates the product of the numbers in each row and column. What is the least number of
rows and columns that could have a product divisible by 3?

Aag ®9 ©10 @M1 (E)12

17. A chess king is said to attack all the squares one step away from it, horizontally, vertically,
or diagonally. For instance, a king on the center square of a 3 x 3 grid attacks all 8 other
squares, as shown below. Suppose a white king and a black king are placed on different
squares of a 3 x 3 grid so that they do not attack each other. In how many ways can this be
done?

(A)20 B)24 (©)27 @[D)28 (E)32
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18.

19.

20.

Three concentric circles centered at O have radii of 1, 2, and 3. Points B and C lie on the
largest circle. The region between the two smaller circles is shaded, as is the portion of the
region between the two larger circles bounded by central angle BOC, as shown in the figure
below. Suppose the shaded and unshaded regions are equal in area. What is the measure of
ZBOC in degrees?

o)

C

(A)108 (B)120 (C)135 (D)144 (E) 150

Jordan owns 15 pairs of sneakers. Three fifths of the pairs are red and the rest are white. Two
thirds of the pairs are high-top and the rest are low-top. The red high-top sneakers make up
a fraction of the collection. What is the least possible value of this fraction?

[P,

1 4 1 2
Ao ®z O D7 E:

Any three vertices of the cube PQRST UV W, shown in the figure below, can be connected
to form a triangle. (For example, vertices P, Q, and R can be connected to form isosceles
A PQR.) How many of these triangles are equilateral and contain P as a vertex?

S R

w Vv

Ao ®1 ©2 M3 ([EG6
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21.

22.

23.

A group of frogs (called an army) is living in a tree. A frog turns green when in the shade
and turns yellow when in the sun. Initially the ratio of green to yellow frogs was 3 : 1. Then
3 green frogs moved to the sunny side and 5 yellow frogs moved to the shady side. Now the
ratio is 4 : 1. What is the difference between the number of green frogs and yellow frogs
now?

Ayro ®12 ©16e M2 (E)24

A roll of tape is 4 inches in diameter and is wrapped around a ring that is 2 inches in diameter.
A cross section of the tape is shown in the figure below. The tape is 0.015 inches thick. If
the tape is completely unrolled, approximately how long would it be? Round your answer to
the nearest 100 inches.

4 in.

(A)300 (B)600 (C)1200 (D) 1500  (E) 1800

Rodrigo has a very large piece of graph paper. First he draws a line segment connecting
point (0, 4) to point (2,0) and colors the 4 cells whose interiors intersect the segment, as
shown below. Next Rodrigo draws a line segment connecting point (2000, 3000) to point
(5000, 8000). Again he colors the cells whose interiors intersect the segment. How many
cells will he color this time?

0,4)

(2,0

(A) 6000  (B) 6500 (C) 7000 (D) 7500  (E) 8000
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24. Jean made a piece of stained glass art in the shape of two mountains, as shown in the figure
below. One mountain peak is 8 feet high and the other peak is 12 feet high. Each peak forms
a 90° angle, and the straight sides of the mountains form 45° angles with the ground. The
artwork has an area of 183 square feet. The sides of the mountains meet at an intersection
point near the center of the artwork, /4 feet above the ground. What is the value of 4?

A)d B)5 (©4v2 M6 (E)5v2

25. A small airplane has 4 rows of seats with 3 seats in each row. Eight passengers have boarded
the plane and are distributed randomly among the seats. A married couple is next to board.
What is the probability there will be 2 adjacent seats in the same row for the couple?

)
)
)
)

8 32 20 34 8
Wz B ©Oxf O E
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CHI DAN:

1.

KHONG MO TRANG SAU CUA DE THI KHI CHUA CO CHi DAN CUA
GIAM THI.

Dé thi gdm 25 cu hdi trac nghiém. V6i moi cau hoi, chi ¢6 duy nhat mét dép 4n la
chinh xac.

Dung but chi ddnh dau dép 4n cho tiing cdu hoi trong Phiéu tra 16i AMC 8.

Kiém tra c4c dap 4n da danh dau va tdy nhiing 16i sai trong phiéu trd 16i.

Chi nhitng d4p én dugc ddnh ddu dung cich trong phiéu tra 16i méi dugc tinh diém.
Dép én sai khong bi trir diém. Diém cla thi sinh dugc tinh theo céc dép 4n dung.
Trong phong thi, chi dugc phép dung gidy nhép, thudc ké, thudc do d6 va tay.
Méy tinh cdm tay KHONG dugc phép sir dung. Khong cau héi nao trong bai thi
yéu cdu s dung may tinh.

6. Hinh vé trong dé thi khong nhat thiét dugc vé dung ti 1é.
7. Trudc khi bat dau bai thi, gidm thi sé yéu cau ban dién thong tin c4 nhan vao

phiéu tra 16i.

Ban sé c6 40 phut d€ hoan thanh bai thi sau khi gidm thj tuyén b6 bét dau thai
gian lam bai.

Khi két thuc thoi gian lam bai, ky tén vao khodng trong dugc chi dinh trong
phiéu trd 10i 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.
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1.

Gia tri ciia bieu thic dudi day co chit s6 hang don vi la chit s6 nao?

222 222 — 22 222 — 2222 — 222 - 22 -2

(A)0 (B) 2 (C) 4 (D)6 (E) 8

Gié tri ctia biéu thiic dudi day khi viét dudi dang s6 thap phan la bao nhicu?

44 N 110 n 44
11 44 1100

(A) 6.4 (B) 6504 (C)654  (D)69 (E) 6,94

Bon tam bia hinh vuong c¢6 canh dai 4, 7, 9 va 10 duge xép chong lén nhau,
theo thi tu dé tu trén xudng dudi, nhu hinh dudi day.

9

— =

— 4 —

Hoi tong dien tich phan t6 xam thay dude trong hinh la bao nhiéu don vi
dién tich?

(A) 42 (B) 45 (C) 49 (D) 50 (E) 52

Khi Yunji cong cac so nguyen tir 1 dén 9, ban ay da quén mat mot so. Két qua
ma ban ay tinh dude 1a mot so6 chinh phuong. Hoi s6 ma Yunji da quén
la s6 nao?

(A)5 (B) 6 (C) 7 (D) 8 (E) 9

Aaliyah gieo hai quan xtc xac sau mat thong thuong. Ban ay nhan thay
tich clia hai so nhan dugc 1a boi ciia 6. Hoi s6 nao dudi day khong thé 1a
tong clia hai s6 ma Aaliyah nhan duge?

(A) 5 (B) 6 (C) 7 (D) 8 (E) 9
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6. Sergei trugt trén mot san bang theo mot so6 duong khac nhau nhu duéi day.

A\

\'

DPuong P DPuong Q Duong R Duong S

Mbi duong mau xam (P, Q, R va S) biéu dién mot cach ma Sergei trugt trén
san. Cach sap xép nao dudi day la cach sap xép cac duong truot do theo
thit ty tit ngan nhat dén dai nhat?

(A) P,Q R, S (B)P.R, S, Q (C) Q, S, P, R
(D) R, P, 5, Q (E) R, S, P, Q

7. Mot ludi vuong kich thude 3 x 7 ¢6 thé duge pht kin béi ba loai manh ghép
kich thudc 2 x 2, 1 x 4 va 1 x 1, cac manh ghép khong chong lén nhau.
Héi can dung it nhat bao nhiéu manh ghép kich thude 1 x 17

(A) 1 (B) 2 (C) 3 (D) 4 (E) 5

8. Ngay thtt Hai, Taye c6 2$. Mai ngay tiép theo, s6 tien ctia Taye c6 thé sé
tang len thanh gap doi hodc nhiéu hon 3$ so véi ngay lien trude d6. S6 tien
ma Taye c6 vao ba ngay sau, tic la ngay thit Nam, c6 thé nhan bao nhiéu
gia tri khac nhau?

(A) 3 (B) 4 (C) 5 (D) 6 (E) 7

9. Maria c6 mot s6 vién bi, méi vién bi ¢6 mau xanh, d6 hodc vang. S6 vién bi
mau dé ding bang mot nita s6 vien bi mau xanh. So vién bi mau vang gap
hai lan s6 vien bi mau xanh. Hoi s6 nao dudi day co6 thé la tong s6 bi cia
Maria?

(A) 24 (B) 25 (C) 26 (D) 27 (E) 28
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10. Vao thang Mot nam 1980, dai thién vin Mauna Loa ghi nhan nong do khi

11.

12.

13.

carbon dioxide (CO2) 1a 338 ppm. Nguoi ta quan sat thay nong do COs
trung binh déu tang 1,515 ppm mdi nam. Hoi véi quy luat do, c6 thé du
doan nong do COs vao thang Mot nam 2030 1& bao nhiéu ppm? Lam tron
két qua t6i so6 tu nhién gan nhat.

(A) 399 (B) 414 (C) 420 (D) 444 (E) 459
Toa do cac dinh cia AABC la A(5;7), B(11;7) va C(3;y), véi y > 7.

C(3:y)

A7) B(11,7)

Biét dien tich clia AABC la 12. Gia tri ctia y 1a bao nhiéu?
(A) 8 (B) 9 (C) 10 (D) 11 (E) 12
Rohan nuoi tong cong 90 con ca trong bon cai bé.

e Bé s6 2 nhiéu hon bé s6 1 ding 1 con ca.

e B¢ s6 3 nhiéu hon bé s6 2 ding 2 con ca.

e Bé s6 4 nhiéu hon bé s6 3 ding 3 con ca.
Hoi c6 bao nhiéu con ca trong bé sé 47
(A) 20 (B) 21 (C) 23 (D) 24 (E) 26

Thé Bunny c6 thé nhay lén hoac nhay xudng mot bac cau thang mdi luct.

2o

Tho Bunny bat dau tai chan cau thang nhu hinh trén. Hoéi ban ay c6 bao
nhiéu cach nhay khac nhau dé dung lai dang vi tri ban dau sau 6 lugt?
Vi du mot cach nhdy nhu vay 1a: lén - lén - xudng - xudng - lén - xuodng.

(A) 4 (B) 5 (C) 6 (D) 8 (E) 12
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14.

15.

16.

17.

Céac con duong mot chiéu két noi cac thanh phd A, M, C, X,Y va Z nhu
hinh dudi day (hinh vé khong dung theo ti [¢).

Cac sf) trong hinh vé bicu dién do dai moi con duong tuong ting. Hoi khi di
chuyén trén cac con duong nay, quang duong ngan nhat dé di tit A t6i Z la
bao nhiéu don vi?

(A) 28 (B) 29 (C) 30 (D) 31 (E) 32

Céc chit cai F, LY, B,U,G biéu dién cho cac chi sO doi mot khac nhau.
Néu FLYFLY la s6 16n nhat théa man dang thic

8- FLYFLY = BUGBUG

thi gia tri ctia tong FLY 4+ BUG la bao nhiéu?
(A) 1089 (B) 1098 (C) 1107 (D) 1116 (E) 1125

Minh dién cac s6 tir 1 dén 81 vao céc 0 trong bang 9 x 9 theo mot thi tu
nao do. Ban ay tinh tich cac s6 trong moi hang, mdi cot. Hoi o it nhat bao
nhiéu hang va cot ma tich cic s trong hang hay cot do chia hét cho 37

(A) 8 (B) 9 (C) 10 (D) 11 (E) 12
Trong ¢ vua, quan vua c6 thé tan cong tat cd cac o6 lien ké véi no theo

chiéu ngang, doc hoac chéo (néu ¢6). Vi du néu quan vua ¢ 6 chinh gitta cia
6l vuong 3 x 3, noé ¢ the tan cong 8 6 xung quanh nhu hinh dudi day.

f

T
-t K+
|

}

Hoéi c6 bao nhieu cach dé diat quan vua trang va quan vua den lén hai 0
khac nhau trong ban cd 3 x 3 sao cho ching khong thé tan cong nhau?

(A) 20 (B) 24 (C) 27 (D) 28 (E) 32
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18.

19.

20.

Cho ba duong tron dong tam O v6i ban kinh 1, 2, 3. Hai diém
B va C nam trén duong tron 16n nhat. To mau phan dién tich nam
gitta hai duong tron nho, dong thoi | t0 mau phan dién tich nam giiia
hai duong tron 16n va nam trong goc BOC nhu hinh dudi day.

o4

Biét rang tong dién tich phan t6 mau bang tong dién tich phan khong dugc

C

t6 mau. Hoi s6 do goc BOC bang bao nhiéu do?

(A) 108 (B) 120 (C) 135 (D) 144 (E) 150

Jordan c6 15 doi gidy. Ba phan nam s6 giay d6 ¢c6 mau do, nhiing doi con lai
c6 mau trang. Dong thoi hai phan ba s giay ma Jordan cé la giay co cao,
nhing doi con lai 1a giay co thap. Hoi nhitng doi giay ¢ cao mau do chiém
it nhat bao nhiéu phan trong tong sé giay cta Jordan?

w0  ®: (©= DO (B

Ba dinh bat ki ctia khoi lap phuong PQRSTUVW déu c¢6 thé ndi lai dé tao

thanh mot tam giac.
S R

w |4

Vi du cac dinh P, Q va R c6 thé tao thanh tam giac can APQR. Trong cac
tam giac do, c6 bao nhiéu tam giac déu ma ching nhan diém P lam dinh?

(A) 0 (B) 1 (C) 2 (D) 3 (E) 6
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21.

22.

23.

Mot nhém cac con éch séng 6 trén cay. Mot con éch sé chuyen sang mau
xanh néu né ¢ trong bong ram va sé chuyen sang mau vang néu 6 ngoai nang.
Ban dau ti 1é gitta 6 éch xanh va s6 éch vang 14 3 : 1. Sau d6 3 con éch
xanh di chuyén ra ngoai nang va 5 con éch vang di chuyén vao trong bong
ram. Luc nay ti 1é no6i trén tré thanh 4 : 1. Hoi hieu gitta s6 con éch xanh
va sO con éch vang hién tai 1a bao nhieu?

(A) 10 (B) 12 (C) 16 (D) 20 (E) 24

Mot cuon bang dinh c¢6 duong kinh dai 4 inch, duge cuon quanh mot 16i
nhya miéng tron duong kinh 2 inch nhu hinh vé.

4 in.

Biét rang bang dinh c6 do day 0,015 inch va cuon bang dinh chua dugc
stt dung, hdi cuon bang dinh d6 c6 chieu dai xap xi 1a bao nhiéu inch?
Lam tron két qua téi hang tram.

(A) 300 (B) 600 (C) 1200 (D) 1500  (E) 1800

Rodrigo ¢6 mot to gidy ké 6 ly rat 16n. Dau tién ban ay ké doan thang noi
hai diem (0;4) va (2;0). Sau d6 ban ay to6 mau nhiing 6 vuong don vi ¢
phan bén trong cit doan thang da vé, nhu hinh dudi day.

(0;4)

+

(2,0

Sau d6 Rodrigo vé doan thang noi hai diem (2000; 3000) va (5000; 8000) r6i
t6 mau nhing 6 vuong don vi c6 phan bén trong cat doan thang vita vé.
Hoéi lan nay ban ay t6 mau bao nhiéu 6 vuong don vi?

(A) 6000  (B) 6500  (C)7000 (D) 7500  (E) 8000
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24.

25.

Jean lam mot miéng kinh c6 dang hai dinh nai nhu hinh dudi day.

Mot dinh nii cao 8 em, dinh con lai cao 12 em. Ca hai dinh nui deu la géc
vuong, va canh cua moi dinh nai tao véi day mot goc 45°. Dién tich cua
miéng kinh 1a 183 em?. Canh ctia hai dinh nti cit nhau tai mot diém, diem
nay cach day khoang cach la h e¢m. Gia tri cia h la bao nhiéu?

(A) 4 (B) 5 (C)4v/2 (D)6 (E) 52

Mot may bay nhd c6 4 hang ¢hé, moéi hang co 3 ghé. Tam hanh khach da
lén may bay va ngoi ngau nhién vao cac ghé do. Sau day, c6 mot cap doi lén
may bay. Hoi xac suat dé hai nguoi nay c6 thé tim dudc hai ghé tréng canh
nhau trong cting mot hang la bao nhiéu?

—
U
—
U
—
U
—
U
8 32 20 34 8
(A) T (B) TE (C) 33 (D) T (E) I
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