2002 AMCI10A 34
e 102000 4 1()2002
- ;.5 The ratio 102091 4 102991 i5 closest to which of the following numbers?

102000 4 102002
Mo 102000 + 107090 3% g4t T @R A 442

(A)01  (B)0.2 ()1 (D)5 (E)10

Problem 2

b c
Given that @, 9y and ¢ are non-zero real numbers, deﬁne c Q.

Find (21 12, 9)

b —_
Bdm Gy, o o R AE R T8k ;L>L( €)= Tt a, £(2,12,9)

(AY4  (B)5  (C)6 (D)7 (E)8

Problem 3

According to the standard convention for exponentiation,

2 o) o 65,536

If the order in which the exponentiations are performed is changed, how many other
values are possible?

AT H AT AR, RATA

22" = 2(2(22)) == 216 = 65,536,

S R IGH MG Bk R R RE , ARA RAVE TR & A LA
(A) O (By1 (C) 2 (D) 3 (E) 4
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Problem 4

For how many positive integers mn is there at least 1 positive integer n such
that ™ < . + 19

EEHmA § Y AME, RIBEY LA EEH RN S m g

A4 B)6  (©9 (D12 (B) gysa

Problem 5

Each of the small circles in the figure has radius one. The innermost circle is tangent
to the six circles that surround it, and each of those circles is tangent to the large circle
and to its small-circle neighbors. Find the area of the shaded region,

B eyl 2284 1, RLawAfeEEG 6 MR Hdady, LiX6 A

H b R EA0ds, SFAeAndre) BAnby, REBT56 82,

(Cy2r (D) 3w (E) 3.5%

Problem 6

From a starting number, Cindy was supposed to subtract 3, and then divide by 9, but
instead, Cindy subtracted 9, then divided by 3, getting 43. If the correct instructions
were followed, what would the result be?

M AN s H T4, Cindy A B Rm 2 3, REHA 9, 124 Cindy k% T 9,

MIGTRVA 3, tERFE) 43, wmREMEMG TR, AAABRMEAS VT

(A)15  (B)34 (C)43 (D)5l (E)138

Problem 7

A 45° arc of circle A is equal in length to a 30° arc of circle B. What is the ratio of
circle A's area and circle B's area?

B A6 —i% 4ASCHERFE B A —H 30°HIRF K HAE AWERFE B 49 &R

U ZR S
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(A)4/9  (B)2/3  (C)5/6 (D)3/2 (E)9/4

Problem 8

Betsy designed a flag using blue triangles, small white squares, and a red center
square, as shown. Let B be the total area of the blue triangles, W the total area of the
white squares, and It the area of the red square. Which of the following is correct?

Besty #3 7T —@#R, wHFRE=ZAH, FTHEEFTHUL—~MET PO
MirE EF MR, wHIT, 4BATFTEEZABHLEOR, WAFTHEE

FHeg A, R ETLaELEFBEmA, I T oA 2 Eaeg?

(AAB=W (B W=R (CO)B=R (D)3B=2R (E)2R=W

Problem 9

There are 3 numbers A, B, and C, such that 1001C" — 20024 = 4004,
and 1001 B + 3003A = 5005, What is the average of A, B, and C?

A 34, A, B,C,i#R1001C — 20024 = 4004 , 1 10018 + 30034 = 5005
A4 A B, Fe CHyTHMER L V9

A1 B3 (©6 D9 (B) mepk—si

Problem 10

What is the sum of all of the roots of (2% + 3){x — 4) + (22 + 3)(z — 6) = 09

F#2(2x + 3)(x —4) + 2z + 8)(z ~ 6) = Oy pr st fo 2 % b

(A)7/2  (B)4 (C)5 (D)7 (E)13

24



Problem 11

Jamal wants to save 30 files onto disks, each with 1.44 MB space. 3 of the files take
up 0.8 MB each, 12 of the files take up 0.7 MB each, and the rest take up 0.4 MB
each. It is not possible to split a file onto 2 different disks. What is the smallest
number of disks needed to store all 30 files?

Jamal % 34 30 N UHRAR B Y, BB 144MBEERE, L+ 3
T AFRAE R 08 MB, 12 A L&A LEF 0.7MB, L2441 & H 0.4 MB,
Tk B — AN S B RASR B RS AR SR 30 ANSUERTE W RV R

EYEITE

(A)12 (B)13 (C)14 (D)15  (E)16

Problem 12

Mr. Earl E. Bird leaves home every day at 8:00 AM to go to work, If he drives at an
average speed of 40 miles per hour, he will be late by 3 minutes. If he drives at an
average speed of 60 miles per hour, he will be early by 3 minutes. How many miles
per hour does Mr. Bird need to drive to get to work exactly on time?

Earl E. Bird £ A FXF L8 £ F TR F L3, doR i &0 0f 40 249 F g
BAE, R E) 3 oAb, de B EREE 60 36 B G- R BT AR
3 541334, Barl E. Bird & #0280/ 0 %00 3 B aga JE T £ A4 sAR G R B Y
(A)45 (B)48 (C)50 (D)55  (E)58

Problem 13
Given a triangle with side lengths 15, 20, and 25, find the triangle's smallest altitude.

—AEZ MBIk A 15,2052 25, KEZABRAENE,

(A6  (B)12 (O)125 (D)13 (B)15

Problem 14

Both roots of the quadratic equation @#” — 63z + k = 0 are prime numbers. The
number of possible values of & is

_- | (A) 0 (B) 1 (C) 2 (D) 4 (E} more than 4

R '__‘,t:_;kﬂg;ﬁ — 63z + k = O &y WG AR A . A2 kA TRA M AN
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A0 ®1 ©2 M4 (B 2F44

Problem 15

Using the digits 1, 2, 3,4, 5, 6, 7, and 9, form 4 two-digit prime numbers, using each
digit only once. What is the sum of the 4 prime numbers?

{ERHF 1,2,3,4,5,6,7,509, SEAKTERA-—K, BR4AHILTH, ik 4

O TSR E S

(A) 150  (B)160  (C)170 (D) 180  (E) 190

Problem 16

leta+1=b+2=c+3=d+4=a-+b+c+d+5 What
sa+b+c+d?

sa+1=b+2=ct3=d+d=a+btect+d+5 Matb+c+dz

(A) =5 (B) —10/3 (C) —=7/3 (D)5/3 (E)5

Problem 17

Sarah pours 4 ounces of coffee into a cup that can hold 8 ounces. Then she pours 4
ounces of cream into a second cup that can also hold 8 ounces. She then pours half of
the contents of the first cup into the second cup, completely mixes the contents of the
sccond cup, then pours half of the contents of the second cup back into the first cup.
What fraction of the contents in the first cup is cream?

Sarah ¥ 4 & 5] egulrb N — AN EAY 8 F 3] AT, A H 4 K5 oG
N DA BB 8 BB WA, RIE M5 — A — Ea i BN AR
T, G AR O RAR ) G A, A SRR AP IRAR ) — - E

$o—AART L P S — AT $ 5 et 40

(A)1/4  (B)1/3 (C)3/8 (D)2/5  (E)1/2
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Problem 18

A 3%3x3 cube is made of 27 normal dice, Each die's opposite sides sum to 7. What is
the smallest possible sum of all of the values visible on the 6 faces of the large cube?

— A 3x3x3 B B AGR Y 27 BT R S . BT R Ea B T
W kg 5 ke 6 A BT LGS B A # =z Ae by o EZ %00

(A)60 (B)72 (C)84 (D)90  (E)96

Problem 19

Spot's doghouse has a regular hexagonal base that measures one yard on each side. He
is tethered to a vertex with a two-yard rope. What is the area, in squarc yards, of the
region outside of the doghouse that Spot can reach?

Spot 8945 & A — ALK A 1 ALY B 3 TR Ak — AR 75 KA 4T R A
T b, [ Spot Tk E IR IRAG FAR (AP A E4E) £ %0

(A) 27/3 (B) 2x (C) bn /2 (D) 87/3 (E) 37

Problem 260

Points A, B, C, D, E and F lie, in that order, on AF', dividing it into five segments,
cach of length 1. Point (7 is not on line AF". Point H lics on G D, and point J lies

on GF. The line segments 1 C JE, and AG are parallel. Find HC/JE,

5 A B, C, D E o PR s TREAF L., S8 8AF» R 5 KEYH

W&k, £ GREAKAF £, EHAGDE, 514EGF L, #5HC, JE,
AR ACHEFir, #HC/IE,
(A)5/4 (BY4/3 (C)3/2 (D)5/3  (E)2

Problem 21

The mean, median, unique mode, and range of a collection of eight integers are all
equal to 8. The largest integer that can be an element of this collection is

GRS AT, PR, BRI ERE T 8, AL 8 MEAT

L RRHERTARE P
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(A)11 (B)12  (C)13 (D) 14  (E)} 15

Problem 22

A set of tiles numbered 1 through 100 is modified repeatedly by the following
operation: remove all tiles numbered with a perfect square, and renumber the
remaining tiles consecutively starting with 1. How many times must the operation be
- performed to reduce the number of tiles in the set to one?

%5 1 B 100 W — WAL TREE LGB0 BB ART AR AT 7
R, RGN TR EHR LS T, FLRAAT 5 0 RE AR

YA b 1R ML A FE RS AR F — 37
(A) 10 (B) 11 (C) 18 (D) 19 (E) 20

Problem 23

Points 4, B, C and D lie on a ling, in that order, with AB = C'D and BC = 12,
Point F is not on the line, and BE = CFE = 10. The perimeter of AAFE D is twice
the perimeter of ABEC Find AB.

S A B CrapDoii s F—4&08 Y, 2AB = CDWABC =12, 5 E
FEZXEAL Y, LBE =CE =10, AAEDWA XA ABECE % 2 4%,

FAB# ¥
(A)15/2 (B)8  (C)17/2 (D)9  (E)19/2

Problem 24

Tina randomly selects two distinct numbers from the set {1,2,3,4,5}, and Sergio
randomly selects a number from the set {1, 2, ..., 10}. What is the probability that
Sergio's number is larger than the sum of the two numbers chosen by Tina?

Tina MEA{1,2,3,4, 5} P EALLH 2 ANRE L, Sergio MES{1,2, ..., 10} F
M ALk -— /4, 9] Sergio 494X K T Tina AT ag &) M M Fobh e R £ )9

(A)2/5  (B)9/20 (C)1/2 (D)11/20  (E)24/25




Problem 25

In trapezoid ABC'D with bases AB and C'D, we
have AB = 52, BC = 12,CD = 39, and DA = 5 (diagram not to scale). The

area of ABC D is
Bk ABRCDE MY ABCDF , #ii4 AB = 52, BC =12,CD = 39,

B DA =5 ( B ARk eE ) , FLAABCDY@ARE

D 39 ¢

12

[ ¢

A 52 B

(A)182  (B)195  (C)210 (D)234  (E) 260
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