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Problem 1

An amusement park has a collection of scale models, with ratio 1:20, of
buildings 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 to the nearest
whole number?
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(A) 14 (B) 15 (C) 16 (D) 18 (E) 20

Problem 2

What is the value of the product

TROEA 5 Y

(1+5)-(1+3)-(1+3) - (1+3)- (1+5)- (1420
Wi ®m: © (D7 (E) 8
Problem 3

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?

Arn, Bob, Cyd, Dan, Eve #» Fon AZXAF 4R 5 B R—B . AT H4: Am
S H45, RJg Bob, MR, LREOSHFT (Bl 47) RHE 2L 7 89150,
MANKG TR E, HEBgERIT. R — NG TR B ZHE?

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



Problem 4

The twelve-sided figure shown has been drawn on 1cm X 1cm graph paper.
What is the area of the figure in cm? ?
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(A) 12 (B) 12.5 (C) 13 (D) 13.5 (E) 14

Problem 5

What is the value of

TaALXGERLS )
1+3+5+4+--4+2017+2019—-2—-4—-6—---—2016 — 2018?
(A) -1010 (B) -1009 (C) 1008 (D) 1009 (E) 1010
Problem 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 F RS L Anh e 3 id EOF T 50 R E ARG A B EBE EFT 10 XL,
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(A) 50 (B) 70 (C) 80 (D) 90 (E) 100



Problem 7

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

Problem 8

John Pork 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.What

was the mean number of days of exercise last week, rounded to the nearest

hundredth, reported by the students in John Pork's class?
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Number of Days of Exercise

Number of Students | % 4%  Number of Days of Exercise | &3 X £

(A) 3.50 (B) 3.57 (C) 4.36 (D) 4.50 (E) 5.00

Problem 9

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?

Tyler EE /£ ET 12 3 RX16 3 R693bd A RrEMbA ko HodT A 1 32 Rx1
3 R 75 T o re I A AR R A G N R, ARG FARIR S A 2 FERX2 3R T
AR, FIRRAEIMEAT 2 0 Rk

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

Problem 10

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?
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Problem 11

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?
Abby, Bridget #=XAtvg ANF JEF) 5 A 8 do T BT 7 69 B AT 5 69 AL Lok &30 R
BB,

X X X
X X X

do R JEAE R B AL B89, AR 4 Abby Fa Bridget & 2 B — 47 3.4 Fl — 7] 49 4 472 &
LHER S

a;: ®: (© = (D) 5 (E) 2



Problem 12

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?

Sti #9AF ERIAP R ATREAME), A—ANB R R EIG T, — R ST H
Wt M Z A A E L6 4 R et t F R (F R EAG) 093 KGR F 12:
00. LH2E R MM G, HobdF F K2 12: 30, mibtgiA 4 A BT 12: 35. AR
— AW BHE, St 2T Fk, BT HEAEAE, AR LT 00, W SELER A
) 2 B B U &

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

Problem 13

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?

Laila £An 7 5 3 80F 5K, H39H X069 % 540~ 100 5 Laila 43 59X 89 £ 547
&0 2 100 Z 18 (&40 F2100) &9, Laila WP ERFoHE, RE—%
ZIXFST WG EREEG. Tl AGERGFHH T 82 &5, Rk —
G R F0TRA 5 T ANBAL?

(A) 4 (B) 5 (C) 9 (D) 10 (E) 18

Problem 14

Let N be the greatest five-digit number whose digits have a product of 120.
What is the sum of the digits of N?

N KRR EAME LR FMRA 120 R K A28 AL N 69 &ML EHF 2 e

%D



(A) 15 (B) 16 (C) 17 (D) 18 (E) 20

Problem 15

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?

Jo FEFR, 2 A0 E %8 6 AR KB G EE, do RiX 2 AN E 8 @RZ
RAFFHHEAL, R2BFTRHHRSG@RES VP 8452
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Problem 16

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?

Chang 3% H 9 KRR 6P F %2 LA —4HE: 2 KTi8E+H, 3 REiEPH 4
AT iEB, A S Vit X B Hem—H 7 X, ZRFMEMIEDLE—A, FF
HEYLFi&f b2 fe—HA?

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

Problem 17

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?

Bella 745 M3 R H 4T H40 0 & Ella #9%. F B, Ella %% A 47 % 745 % Bella #)
KA WAYRFE QB EGRE, H A Ella 55 % 4912 % % Bella 17 A& £ JE 89
545, WMFAIE2 KL, B 10560 £R, ThBella #FKRA2ZER, 4L
Bella #= Ella #4818 8F, Bella £ 7 % V¥ ?

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

Problem 18
How many positive factors does 23,232 have?
23232 % VANER T

(A) 9 (B) 12 (C) 28 (D) 36 (E) 42

Problem 19

In a sign pyramid a cell gets a "+" if the two cells below it have the same sign,

"mon

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

mnm,n

to fill the four cells in the bottom row to produce a "+" at the top of the pyramid?

B—FFSEFHY, R T@2AFTRGFSAR, ALK 2 ATk E@ey s
BAFE —A 47 B HTER2ATRNGHEFTRE, RLAE2 ATk L@
BAAFE AN T F. THARETT A4 BORFTEFE. H TIRELFHY
BIEAAN 47, RLABIKEW 4 NFRA S VR RT 4560 7 k7
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(A) 2 (B) 4 (C) 8 (D) 12 (E) 16



Problem 20

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

AENABCY, SEXNAB Y, #RAE =1, EB=2, SD#A#HACL, i# 2DE |
BC, &F#i1BC L, i# ®EF || AC. WCDEF % &A= ABCH @2 b2 % V?
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Problem 21

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
11?

AL VAL ERES, B BHRAGCARKA 2, BHRAILAHKAS, Skl
REH T?

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

Problem 22

Point E is the midpoint of side CD in square ABCD ,and BE meets
diagonal AC at F.The area of quadrilateral AFED is45. What is the area
of ABCD?

FEEFH ABCD ¥, E21CD# ¥ %, BEFest A RAC % T 5F . Wi HAFED %
A& 45, FABCDW®mAnE % r?



D E C

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

Problem 23

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?

Jo TETTFHENDAH F, NS AT EFAFLEIANAFEER R R—PNZAF.
ARAZIANZABEVH —FRELRNDAF G — KA ERS V2
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Problem 24

In the cube ABCDEFGH with opposite vertices C and E, /] and [ are the
midpoints of edges FB and HD, 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 G4k ABCDEFGH %, 5 C#= E #ast, & ] A% [ 5324 FB #=
HD, R kT7##& @ EJCI ¢4 @Ainfe L ke —/ NmegmAmRz b, £ R??



(a) 2

Problem 25

How many perfect cubes lie between 28 + 1 and 2'8 + 1, inclusive?

(B) =

(OF

(D) 2

(E) -

A28+ 14218 + 120 (84628 + 1428 + 1) MR LS FTHRA S VA2

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