Problems

2000 AMC 10 Problems

The solutions for the 2000 AMC 10 begin on page 72.

1.

In the year 2001, the United States will host the International Mathemati-
cal Olympiad. Let I, M, and O be distinct positive integers such that the
product I - M - O = 2001. What is the largest possible value of the sum
I +M+ 0O?

(A) 23 B) 55 © 99 (D) 111 (E) 671

. The number 2000(20002%90) is the same as which of the following?

(A) 20002 (B) 40002000 (©) 2000000
(D) 4,000,0002°°°  (E) 20004000000

. Each day, Jenny ate 20% of the jellybeans that were in her jar at the be-

ginning of that day. At the end of the second day, 32 remained. How many
jellybeans were in the jar originally?

(A) 40 ®B) 50 (C) 55 D) 60 (E) 75

Chandra pays an on-line service provider a fixed monthly fee plus an hourly
charge for connect time. Her December bill was $12.48, but in January
her bill was $17.54 because she used twice as much connect time as in
December. What is the fixed monthly fee?

(A) $2.53 (B) $5.06 (C) $6.24 (D) $7.42 (E) $8.77

Points M and N are the midpoints of sides PA and PB of APAB. As
P moves along a line that is parallel to side AB, how many of the four
quantities listed below change?

(a) the length of the segment M N
(b) the perimeter of A PAB
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(c) the area of APAB
(d) the area of trapezoid ABNM

LA,

A) 0 B) 1 © 2 D) 3 (E) 4

. The Fibonacci sequence 1, 1,2,3,5,8,13,21,...starts with two 1’s, and
each term afterwards is the sum of its two predecessors. Which one of
the ten digits is the last to appear in the units position of a number in the
Fibonacci sequence?

A) 0 B) 4 © 6 D) 7 E) 9

. In rectangle ABCD, AD = 1, P is on AB, and DB and DP trisect
ZADC. What is the perimeter of ABDP?

V3 43 34345

(A) 3+ 5 (B) 24+ - (C) 2+2v2 (D) :
(E) 2+ﬁ
3
A P B
D C

. At Olympic High School, 2/5 of the freshmen and 4/5 of the sophomores
took the AMC 10. Given that the number of freshmen and sophomore con-
testants was the same, which of the following must be true?

(A) There are five times as many sophomores as freshmen.
(B) There are twice as many sophomores as freshmen.

(C) There are as many freshmen as sophomores.

(D) There are twice as many freshmen as sophomores.

(E) There are five times as many freshmen as sophomores.

. Suppose that |x — 2| = p, where x < 2. What is the value of x — p ?
Aa -2 ® 2 (© 2-2p @D 2p-2 (B) [2p-2
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10.

11.

12.

13.

The sides of a triangle with positive area have lengths 4, 6, and x. The sides
of a second triangle with positive area have lengths 4, 6, and y. What is the
smallest positive number that is not a possible value of |x — y|?

A) 2 B) 4 (©) 6 (D) 8 (E) 10

Two different prime numbers between 4 and 18 are chosen. When their sum
is subtracted from their product, which of the following numbers could be
obtained?

(A) 21 B) 60 ©) 119 D) 180 (E) 231
Figures 0, 1, 2, and 3 consist of 1, 5, 13, and 25 nonoverlapping unit

squares, respectively. If the pattern were continued, how many nonover-
lapping unit squares would there be in figure 100?

(A) 10401 (B) 19801 (C) 20201 (D) 39801 (E) 40801

L] L[ |

figure 0 figure 1 figure 2 fi&e 3

There are 5 yellow pegs, 4 red pegs, 3 green pegs, 2 blue pegs, and 1 orange
peg to be placed on a triangular peg board. In how many ways can the pegs
be placed so that no (horizontal) row or (vertical) column contains two pegs
of the same color?

A 0 B) 1 (C) 5!'-41.31.21-11 (D) 15!/(5!-4!-31.21.11)
(E) 15!
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15.

16.

17.

18.

19.
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Mrs. Walter gave an exam in a mathematics class of five students. She
entered the scores in random order into a spreadsheet, which recalculated
the class average after each score was entered. Mrs. Walter noticed that
after each score was entered, the average was always an integer. The scores
(listed in ascending order) were 71,76, 80,82, and 91. What was the last
score Mrs. Walter entered?

A) 71 B) 76 (C) 80 (D) 82 (E) 91

Two non-zero real numbers, a and b, satisfy ab = a — b. Which of the
following is a possible value of (a/b) + (b/a) —ab?

1 1 1
A) -2 B) —3 © 3 (D) = (E) 2

The diagram shows 28 lattice points, each one unit from its nearest neigh-
bors. Segment AB meets segment CD at E. Find the length of segment
AE

4/5 545 124/5 54/ 65
(A) ‘Tf (B) “Tf (C) Tf @) 2v5 (E) T\/_

Boris has an incredible coin changing machine. When he puts in a quarter,
it returns five nickels; when he puts in a nickel, it returns five pennies; and
when he puts in a penny, it returns five quarters. Boris starts with just one
penny. Which of the following amounts could Boris have after using the
machine repeatedly?

(A) $3.63 B) $5.13 (C) $6.30 (D) $7.45 (E) $9.07

Charlyn walks completely around the boundary of a square whose sides
are each 5 km long. From any point on her path she can see exactly 1 km
horizontally in all directions. What is the area of the region consisting of
all points Charlyn can see during her walk, expressed in square kilometers
and rounded to the nearest whole number?

(A) 24 ®B) 27 ©) 39 D) 40 (E) 42

Through a point on the hypotenuse of a right triangle, lines are drawn par-
allel to the legs of the triangle so that the triangle is divided into a square
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20.

21.

22.

23.

24.

25.

and two smaller right triangles. The area of one of the two small right tri-
angles is m times the area of the square. What is the ratio of the area of the
other small right triangle to the area of the square?

1 1
(A) 1 B m (C) l-m (D) am (E) Sz
Let A, M, and C be nonnegative integers such that A + M + C = 10.
What is the maximum valueof A-M -C +A-M + M -C + C - A?

(A) 49 ®B) 59 (©) 69 D™ 79 (E) 89

If all alligators are ferocious creatures and some creepy crawlers are alli-
gators, which statement(s) must be true?

I. All alligators are creepy crawlers.

II. Some ferocious creatures are creepy crawlers.
III. Some alligators are not creepy crawlers.

(A) Tonly (B)Ionly (C)Illonly (D) II and III only

(E) None must be true

One morning each member of Angela’s family drank an 8-ounce mixture
of coffee with milk. The amounts of coffee and milk varied from cup to
cup, but were never zero. Angela drank a quarter of the total amount of
milk and a sixth of the total amount of coffee. How many people are in the
family?

A) 3 B) 4 © 5 D) 6 E) 7

When the mean, median, and mode of the list
10,2,5,2,4,2, x

are arranged in increasing order, they form a non-constant arithmetic pro-
gression. What is the sum of all possible real values of x?

A) 3 B) 6 © 9 (D) 17 (E) 20

Let f be a function for which f(x/3) = x? + x + 1. Find the sum of all
values of z for which f(3z) = 7.
1 1 5 5
A) —= B) —— C) o D) - E) -
(A) 3 (B) 5 ©) (D) 5 (E) 3

In year N, the 300" day of the year is a Tuesday. In year N + 1, the 200"
day is also a Tuesday. On what day of the week did the 100" day of year
N — 1 occur?

(A) Thursday (B)Friday (C) Saturday (D) Sunday (E) Monday
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2001 AMC 10 Problems

The solutions for the 2001 AMC 10 begin on page 80.
1. The median of the list
n,n+3,n+4,n+5n+6,n+8 n+10,n+12,n + 15

1s 10. What is the mean?

(A) 4 B) 6 © 7 (D) 10 E) 11

2. A number x is 2 more than the product of its reciprocal and its additive
inverse. In which interval does the number lie?

A) 4<x<-=-2 B) 2<x<0 C) 0<x<2
M 2<x<4 E) 4<x<6

3. The sum of two numbers is S. Suppose 3 is added to each number and then
each of the resulting numbers is doubled. What is the sum of the final two
numbers?

(A) 2S+3  (B) 35+2 (C) 35+6 (D) 2S5 +6
(E) 25 + 12

4. What is the maximum number for the possible points of intersection of a
circle and a triangle?

A) 2 ®) 3 © 4 D) 5 (E) 6

5. How many of the twelve pentominoes pictured below have at least one line
of symmetry?

(A) 3 (B) 4 © 5 D) 6 (E) 7
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6. Let P(n) and S(n) denote the product and the sum, respectively, of the
digits of the integer n. For example, P(23) = 6 and S(23) = 5. Suppose
N is a two-digit number such that N = P(N) + S(N). What is the units
digit of N?

A) 2 B) 3 (C) 6 D) 8 E) 9

7. When the decimal point of a certain positive decimal number is moved
four places to the right, the new number is four times the reciprocal of the
original number. What is the original number?

(A) 0.0002 (B) 0.002 (C) 0.02 D) 0.2 (E) 2

8. Wanda, Darren, Beatrice, and Chi are tutors in the school math lab. Their
schedule is as follows: Darren works every third school day, Wanda works
every fourth school day, Beatrice works every sixth school day, and Chi
works every seventh school day. Today they are all working in the math lab.
In how many school days from today will they next be together working in
the lab?

(A) 42 (B) 84 (©) 126 (D) 178 (E) 252

9. The state income tax where Kristin lives is levied at the rate of p% of
the first $28,000 of annual income plus (p + 2)% of any amount above
$28,000. Kristin noticed that the state income tax she paid amounted to
(p + 0.25)% of her annual income. What was her annual income?

(A) $28,000 (B) $32,000 (C) $35,000 (D) $42,000
(E) $56,000
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11.
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14.
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Suppose x, y, and z are positive real numbers with xy = 24, xz = 48,
and yz = 72. What is the valueof x + y + 2z ?

(A) 18 ®B) 19 (©) 20 (D) 22 (E) 24

Consider the dark square in an array of unit squares, part of which is shown.
The first ring of squares around this center square contains 8 unit squares.
The second ring contains 16 unit squares. This process is continued to the
100™ ring. How many unit squares are in the 100" ring?

(A) 396 (B) 404 (C) 800 (D) 10,000 (E) 10,404

Suppose that n is the product of three consecutive integers and that n is
divisible by 7. Which of the following is not necessarily a divisor of n?

(A) 6 (B) 14 © 21 (D) 28 (E) 42

A telephone number has the form ABC-DEF-GHIJ, where each letter rep-
resents a different digit. The digits in each part of the number are in de-
creasing order; thatis, A>B >C,D>E>F,andG>H >1> ].
Furthermore, D, E, and F are consecutive even digits; G, H, I, and J are
consecutive odd digits; and A + B 4+ C = 9. What is A?

A) 4 B) 5 © 6 D) 7 (E) 8

A charity sells 140 benefit tickets for a total of $2001. Some tickets sell
for full price (a whole dollar amount), and the rest sell for half price. How
much money is raised by the full-price tickets?

(A) $782 (B) $986 (C) $1158 (D) $1219 (E) $1449

A street has parallel curbs 40 feet apart. A crosswalk bounded by two par-
allel stripes crosses the street at an angle. The length of the curb between
the stripes is 15 feet and each stripe is 50 feet long. What is the distance,
in feet, between the stripes?

(A) 9 B) 10 © 12 D) 15 E) 25
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16.

17.

18.

The mean of three numbers is 10 more than the least of the numbers and 15
less than the greatest. The median of the three numbers is 5. What is their
sum?

A) 5 B) 20 (C) 25 D) 30 (E) 36

Which of the cones below can be formed from a 252° sector of a circle of
radius 10 by aligning the two straight sides?

(A) (B) ©

10

(D) (E)

The plane is tiled by congruent squares and congruent pentagons as indi-
cated. Which of the following is closest to the percent of the plane that is
enclosed by the pentagons?

(A) 50 B) 52 (C) 54 D) 56 (E) 58

O—=DNWhUOO IO

0123456789



10

19.

20.

21.

22.
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Pat wants to buy four donuts from an ample supply of three types of donuts:
glazed, chocolate, and powdered. How many different selections are pos-
sible?

(A) 6 @) 9 (©) 12 D) 15 (E) 18

A regular octagon is formed by cutting an isosceles right triangle from each
of the corners of a square with sides of length 2000. What is the length of
each side of the octagon?

(A) %(2000) (B) 2000(v2—1) (C) 200002 — v/2)

(D) 1000 (E) 10002

A right circular cylinder with its diameter equal to its height is inscribed
in a right circular cone. The cone has diameter 10 and altitude 12, and the
axes of the cylinder and cone coincide. What is the radius of the cylinder?

8 30 25 7
A) - B) — C) 3 D) — E) -
(A) 3 B) T ©) (D) 2 (E) 5
In the magic square shown, the sums of the numbers in each row, column,

and diagonal are the same.

Y 24 | w
18 | x y
25 z 21

Five of these numbers are represented by v, w, x, y, and z. What is the
value of y + z?

(A) 43 B) 44 (C) 45 D) 46 E) 47

A box contains exactly five chips, three red and two white. Chips are ran-
domly removed one at a time without replacement until all the red chips
are drawn or all the white chips are drawn. What is the probability that the
last chip drawn is white?

3 2 1 3 7
(A) 10 (B) 3 © 3 D) E 35
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24. In trapezoid ABCD we have AB and CD perpendicular to AD with AB +
CD =BC,AB <CD,and AD =7.Whatis AB-CD?

A) 12 B) 12.25 (©) 125 D) 12.75 (E) 13
25. How many positive integers not exceeding 2001 are multiples of 3 or 4 but

not 5?

(A) 768 B) 801 (C) 934 (D) 1067 E) 1167
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2002 AMC 10A Problems

The solutions for the 2002 AMC 10A begin on page 89.

102000 + 102002

1. The ratio 102001 102001 is closest to which of the following numbers?

(A) 0.1 B) 0.2 © 1 D) 5 (E) 10

2. For the nonzero numbers a, b, and ¢, define

What is (2, 12, 9)?
(A) 4 B) 5 (©) 6 D) 7 (E) 8

3. According to the standard convention for exponentiation,

2 2(22)
227 = 2( ) — 216 — 65.536.

Suppose that the order in which the exponentiations are performed is
changed. How many other values are possible?

A) 0 B) 1 © 2 D) 3 (E) 4

4. For how many positive integers m does there exist at least one positive
integer n such thatm -n <m + n?

(A) 4 B) 6 ©) 9 D) 12 (E) infinitely many

5. Each of the small circles in the figure has radius one. The innermost circle
1s 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. What is the
area of the shaded region?

A) « B) l.57 (©C 2m D) 3n (E) 3.57
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10.

11.

Cindy was asked by her teacher to subtract 3 from a certain number and
then divide the result by 9. Instead, she subtracted 9 and then divided the
result by 3, giving an answer of 43. What would her answer have been had
she worked the problem correctly?

(A) 15 B) 34 (C) 43 (D) 51 (E) 138

An arc of 45° on circle A has the same length as an arc of 30° on circle B.

What is the ratio of the area of circle A to the area of circle B?
vE oI o2 oI ® -

( 9 3 6 2 4
Betsy designed a flag using blue triangles (), small white squares (7)),
and a red center square(l), as shown. Let B be the total area of the blue
triangles, W the total area of the white squares, and R the area of the red

square. Which of the following is correct?

(A) B=W (B W=R (C) B=R (D) 3B=2R
(E) 2R=W

Suppose A, B, and C are three numbers for which

1001C — 20024 = 4004 and 1001B 4 30034 = 5005.

What is the average of the three numbers A, B, and C?
A) 1 B) 3 C) 6 D) 9 (E) not uniquely determined

What is the sum of all the roots of (2x 4+ 3)(x —4) + 2x +3)(x —6) = 0?
(A) 7/2 B) 4 < 5 D) 7 (E) 13

Jamal wants to store 30 computer files on disks, each of which has a capac-
ity of 1.44 megabytes (mb). Three of his files require 0.8 mb of memory
each, 12 more require 0.7 mb each, and the remaining 15 require 0.4 mb
each. No file can be split between disks. What is the minimal number of
disks that will hold all the files?

(A) 12 B) 13 © 14 D) 15 (E) 16
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15.
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Mr. Earl E. Bird leaves his house for work at exactly 8:00 A.M. every
morning. When he averages 40 miles per hour, he arrives at his workplace
three minutes late. When he averages 60 miles per hour, he arrives three
minutes early. At what average speed, in miles per hour, should Mr. Bird
drive to arrive at his workplace precisely on time?

(A) 45 B) 48 (©) 50 D) 55 (E) 58

The sides of a triangle have lengths of 15, 20, and 25. What is the length
of the shortest altitude?

(A) 6 ®B) 12 (©) 125 (D) 13 (E) 15

Both roots of the quadratic equation x> — 63x + k = 0 are prime numbers.
What is the number of possible values of k?

(A) O B) 1 ) 2 D) 4 (E) more than four

The digits 1, 2, 3, 4, 5, 6, 7, and 9 are used to form four two-digit prime
numbers, with each digit used exactly once. What is the sum of these four
primes?

(A) 150 B) 160 (©) 170 D) 180 (E) 190

Suppose thata + 1 =b+2=c+3=d+4=a+b+c+d+5.
Whatisa +b+c+d?

10 7 5
A) =5 (B) Y © —3 (D) 3 E) 5

Sarah pours four ounces of coffee into an eight-ounce cup and four ounces
of cream into a second cup of the same size. She then transfers half the
coffee from the first cup to the second and, after stirring thoroughly, trans-
fers half the liquid in the second cup back to the first. What fraction of the

liquid in the first cup is now cream?

A : B : C 5 D 2 E :

(A) n B) 3 ©) 3 (D) 3 (E) 3

A 3 x 3 x 3 cube is formed by gluing together 27 standard cubical dice.
(On a standard die, the sum of the numbers on any pair of opposite faces
is 7.) What is the smallest possible sum of all the numbers showing on the
surface of the 3 x 3 x 3 cube?

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

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 square yards, of the region outside the doghouse that Spot can reach?

(A) %n B) 2n (©) gn (D) gn (E) 3n
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20.

21.

22.

23.

24.

Points A, B, C, D, E, and F lie, in that order, on AF, dividing it into
five segments, each of length 1. Point G is not on line AF. Point H lies
on GD, and point J lies on GF. The line segments HC,JE,and AG are
parallel. Whatis HC/JE ?

G

5 4 3 5
(A) 1 (B) 3 © 3 (D) 3 (E) 2

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

A) 11 ®B) 12 © 13 D) 14 E) 15

A set of tiles numbered 1 through 100 is modified repeatedly by the follow-
ing operation: remove all tiles numbered with a perfect square and renum-
ber 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?

(A) 10 ®B) 11 (C) 18 D) 19 (E) 20

Points A, B, C, and D lie on a line, in that order, with AB = CD and
BC = 12. Point E is not on the line, and BE = CE = 10. The perimeter
of AAED is twice the perimeter of ABEC. Find AB.

@w= ®s ©IY m9e ® 2
2 2 2
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
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25.

Problems

probability that Sergio’s number is larger than the sum of the two numbers

chosen by Tina?

A 2 B)9 o L o M E)24
Aa) B) % © 3 D) = E) =

In trapezoid ABCD with bases AB and CD, we have AB = 52, BC =
12, CD = 39, and DA = 5. What is the area of ABCD?

(A) 182 B) 195 (©C) 210 D) 234 (E) 260
D 39 C

4 ~
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2002 AMC 10B Problems
The solutions for the 2002 AMC 10B begin on page 99.

1. Which of the following is the same as the ratio

22001 . 32003

62002
1 1 1 2 3
A) - B) - C - D) - E) -
(A) G (B) 3 ©) 7 (D) 3 (E) 7
2. For the nonzero numbers a, b, and ¢, define
abc
9ba - -
@.b,c) a+b+c
What is (2, 4,6)?
A 1 B) 2 C) 4 D) 6 (E) 24

3. The arithmetic mean of the nine numbers in the set {9,99,999,9999, ...,
999999999} is a 9-digit number M, all of whose digits are distinct. Which
of the following digits is not contained in M ?

(A) O B) 2 © 4 D) 6 (E) 8
4. What is the value of
Bx—-2)@x+1)—Bx—2)4x + 1

when x = 4?
(A) O B) 1 ©) 10 D) 11 E) 12

5. Circles of radius 2 and 3 are externally tangent and are circumscribed by a
third circle, as shown in the figure. What is the area of the shaded region?

(A) 3« B) 4x (C) 6r D) 9 (E) 127
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11.
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For how many positive integers 7 is n? — 3n + 2 a prime number?
(A) none (B)one (C)two (D) more than two, but finitely many
(E) infinitely many

. Let n be a positive integer such that

1 1 1 1

2 3 7
is an integer. Which of the following statements is not true?
(A) 2dividesn (B) 3dividesn (C) o6dividesn
(D) 7 divides n E) n>84

Suppose July of year N has five Mondays. Which of the following must
occur five times in August of year N ? (Note: Both months have 31 days.)

(A) Monday (B) Tuesday (C) Wednesday (D) Thursday
(E) Friday
Using the letters A, M, O, S, and U, we can form 120 five-letter “words”.

Suppose that these “words” are arranged in alphabetical order. What posi-
tion does the “word” USAMO occupy?

(A) 112 B) 113 (C) 114 D) 115 (E) 116

Suppose that a and b are nonzero real numbers, and that the equation
x2 + ax + b = 0 has solutions a and b. What is the pair (a, b)?

The product of three consecutive positive integers is 8 times their sum.
What is the sum of their squares?

(A) 50 ®) 77 (©) 110 (D) 149 (E) 194

For which of the following values of k does the equation

x—1 x—k
x—2 x—6
have no solution for x?
A) 1 B) 2 € 3 D) 4 E) 5
For what value(s) of x is 8xy — 12y 4 2x — 3 = 0 true for all values of y?
2 3 1 2 1 3 3 1
A) - B zor—— () —zor— D) = (E) —zor——

3 2 4 3 4 2 2 4
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14.

15.

16.

17.

18.

19.

20.

21.

The number 2554 - 642> is the square of a positive integer N. What is the
sum of the digits of the decimal representation of N?

(A) 7 B) 14 (©) 21 D) 28 (E) 35
The positive integers A, B, A— B, and A+ B are all prime numbers. Which
of the following is true about the sum of these four primes?

(A) Itiseven. (B)Itisdivisible by 3.  (C) It is divisible by 5.

(D) Itis divisible by 7. (E) It is prime.

For how many integers 7 is
n

20—n

the square of an integer?

A) 1 ®B) 2 (©) 3 D) 4 E) 10

A regular octagon ABCDEF GH has sides of length two. What is the area
of AADG?

(A) 4+2v2  (B) 6+v2 () 4+3v2 (D) 3+42
(E) 8+ 2

Four distinct circles are drawn in a plane. What is the maximum number of
points where at least two of the circles intersect?

(A) 8 B) 9 (©) 10 D) 12 (E) 16
Suppose that {a,} is an arithmetic sequence with

ay+az+---+aww =100 and ajo1 +dajo2 + -+ azoo = 200.
What is the value of a, — a1?
(A) 0.0001 (B) 0.001 (C) 0.01 (D) 0.1 (E) 1
Let a, b, and ¢ be real numbers such that

a—T7Tb+8 =4 and 8a+4b—c=171.

What is a? — b% + ¢2?
A) 0 B) 1 ©) 4 D) 7 (E) 8

Andy’s lawn has twice as much area as Beth’s lawn and three times as
much area as Carlos’ lawn. Carlos’ lawn mower cuts half as fast as Beth’s
mower and one third as fast as Andy’s mower. Suppose they all start to
mow their lawns at the same time. Who will finish first?

(A) Andy (B)Beth (C)Carlos (D) Andy and Carlos tie for first.
(E) All three tie.



20

22.

23.

24.

25.
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Let AXOY be aright triangle with ZXOY = 90°. Let M and N be the
midpoints of legs OX and OY, respectively. Suppose that XN = 19 and
YM = 22. Whatis XY?

(A) 24 B) 26 (C) 28 D) 30 E) 32

Let {ax} be a sequence of integers such that a; = 1 and a4+, = am +
a, + mn, for all positive integers m and n. What is a1,?

(A) 45 B) 56 (©) 67 D) 78 (E) 89

Riders on a Ferris wheel travel in a circle in a vertical plane. A particular
wheel has radius 20 feet and revolves at the constant rate of one revolution
per minute. How many seconds does it take a rider to travel from the bottom
of the wheel to a point 10 vertical feet above the bottom?

(A) 5 B) 6 © 75 D) 10 (E) 15

When 15 is appended to a list of integers, the mean is increased by 2. When
1 is appended to the enlarged list, the mean of the enlarged list is decreased
by 1. How many integers were in the original list?

(A) 4 B) 5 © 6 D) 7 (E) 8
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2003 AMC 10A Problems

The solutions for the 2003 AMC 10A begin on page 107.

1. What is the difference between the sum of the first 2003 even counting
numbers and the sum of the first 2003 odd counting numbers?

A) O B) 1 © 2 (D) 2003 (E) 4006

2. Members of the Rockham Soccer League buy socks and T-shirts. Socks
cost $4 per pair, and each T-shirt costs $5 more than a pair of socks. Each
member needs one pair of socks and a shirt for home games and another
pair of socks and a shirt for away games. Suppose that the total cost is
$2366. How many members are in the League?

(A) 77 B) 91 (C) 143 (D) 182 (E) 286

3. Asolid box is 15 cm by 10 cm by 8 cm. A new solid is formed by removing
a cube 3 cm on a side from each corner of this box. What percent of the
original volume is removed?

(A) 4.5 B) 9 © 12 D) 18 (E) 24

4. It takes Mary 30 minutes to walk uphill 1 km from her home to school, but
it takes her only 10 minutes to walk from school to home along the same
route. What is her average speed, in km/hr, for the round trip?

(A) 3 B) 3.125 (©) 35 D) 4 (E) 45

5. Let d and e denote the solutions of 2x2 + 3x — 5 = 0. What is the value
of (d —1)(e —1)?

5
A) -3 (B) 0 © 3 D) 5 (E) 6

6. Define xQy to be |x — y| for all real numbers x and y. Which of the
following statements is not true?

(A) xQy = yOx forall x and y

B) 2(xQy) = 2x)QO(2y) for all x and y

(OC)xQ0=xforallx D)xOx =0forallx (E)xQOy>0ifx #y
7. How many non-congruent triangles with perimeter 7 have integer side

lengths?

A 1 B) 2 (©) 3 (D) 4 E) 5
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8.

10.

11.

12.

13.

Problems

What is the probability that a randomly drawn positive factor of 60 is less
than 77

1 1 1 1 1
A) 75 (B) G © 3 D) 3 (E) 3

. Which of the following is the same as the expression

=
=
)
5
)

A) Vx B Vxz2 (©) xz D) Yx (B Vi

The polygon enclosed by the solid lines in the figure consists of 4 congruent
squares joined edge-to-edge. One more congruent square is attached to an
edge at one of the nine positions indicated. How many of the nine resulting
polygons can be folded to form a cube with one face missing?

@606
o] 0o
el
A) 2 B) 3 (C) 4 D) 5 E) 6

The sum of the two 5-digit numbers AMC10 and AMC12 is 123422. What
isA+M+C?

(A) 10 ®B) 11 ©) 12 D) 13 E) 14

A point (x, y) is randomly picked from inside the rectangle with vertices
(0,0), (4,0), (4,1), and (0, 1). What is the probability that x < y?

1 1 3 1 3
A) 3 B) © 3 D) 7 E)

The sum of three numbers is 20. The first is 4 times the sum of the other
two. The second is seven times the third. What is the product of all
three?

(A) 28 (B) 40 (C) 100 (D) 400 (E) 800
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14.

15

16

17

18

19

Let n be the largest integer that is the product of exactly 3 distinct prime
numbers, d, e and 10d + e, where d and e are single digits. What is the
sum of the digits of n?

(A) 12 ®B) 15 (C) 18 D) 21 (E) 24

What is the probability that an integer in the set {1,2,3,..., 100} is divis-

ible by 2 and not divisible by 3?
33 17 | 18

1
@A) ¢ (B) 100 © = (D) 3 (E) =

What is the units digit of 1320037
A 1 B) 3 © 7 D) 8 E) 9
The number of inches in the perimeter of an equilateral triangle equals the

number of square inches in the area of its circumscribed circle. What is the
radius, in inches, of the circle?

342 33 6
w2 ® o0vs oS ® e
b4 b4 b4
What is the sum of the reciprocals of the roots of the equation
2003 14 1 09
—X — =07
2004 X
2004 2003 2004
A) —— B) -1 C) — D) 1 E) —
@) 2003 ®) © 2004 (D) ®) 2003

A semicircle of diameter 1 sits at the top of a semicircle of diameter 2, as
shown. The shaded area inside the smaller semicircle and outside the larger
semicircle is called a lune. What is the area of this lune?
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20.

21.

22.

23.

Problems

A base-10 three-digit number 7 is selected at random. Which of the fol-
lowing is closest to the probability that the base-9 representation and the
base-11 representation of n are both three-digit numerals?

(A) 0.3 B) 04 (©) 05 (D) 0.6 (E) 0.7

Pat is to select six cookies from a tray containing only chocolate chip,
oatmeal, and peanut butter cookies. There are at least six of each of these
three kinds of cookies on the tray. How many different assortments of six
cookies can be selected?

(A) 22 ®B) 25 (©C) 27 (D) 28 E) 729

In rectangle ABCD, we have AB = 8, BC = 9, H is on BC with
BH = 6, E ison AD with DE = 4, line EC intersects line AH at G,
and F is on line AD with GF L AF.What is the length GF?

G
C H 6 B
8
F A
D4 E
(A) 16 B) 20 (C) 24 D) 28 (E) 30

A large equilateral triangle is constructed by using toothpicks to create
rows of small equilateral triangles. For example, in the figure we have
3 rows of small congruent equilateral triangles, with 5 small triangles in
the base row. How many toothpicks would be needed to construct a large
equilateral triangle if the base row of the triangle consists of 2003 small

JAVAN
/O/5/0\
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24.

25.

(A) 1,004,004 (B) 1,005,006 (C) 1,507,509 (D) 3,015,018
(E) 6,021,018

Sally has five red cards numbered 1 through 5 and four blue cards num-
bered 3 through 6. She stacks the cards so that the colors alternate and so
that the number on each red card divides evenly into the number on each
neighboring blue card. What is the sum of the numbers on the middle three
cards?

(A) 8 B) 9 © 10 (D) 11 E) 12

Let n be a 5-digit number, and let ¢ and r be the quotient and remainder,
respectively, when 7 is divided by 100. For how many values of n is ¢ + r
divisible by 11?

(A) 8180 (B) 8181 (C) 8182 (D) 9000 (E) 9090
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2003 AMC 10B Problems

The solutions for the 2003 AMC 10B begin on page 116.

1. Which of the following is the same as

2—44+6—-8+10—12+14 0
3—6+9—124+15—-18+21"
14

2 2
A -1 B) —3 © 3 D) 1 (E) =

2. Al gets the disease algebritis and must take one green pill and one pink pill
each day for two weeks. A green pill costs $1 more than a pink pill, and
Al’s pills cost a total of $546 for the two weeks. How many dollars does
one green pill cost?

A) 7 B) 14 © 19 D) 20 (E) 39

3. The sum of 5 consecutive even integers is 4 less than the sum of the first 8
consecutive odd counting numbers. What is the smallest of the even inte-
gers?

(A) 6 B) 8 © 10 D) 12 E) 14

4. Rose fills each of the rectangular regions of her rectangular flower bed with
a different type of flower. The lengths, in feet, of the rectangular regions in
her flower bed are as shown in the figure. She plants one flower per square
foot in each region. Asters cost $1 each, begonias $1.50 each, cannas $2
each, dahlias $2.50 each, and Easter lilies $3 each. What is the least possi-
ble cost, in dollars, for her garden?

4 7

6 5
(A) 108 B) 115 (C) 132 (D) 144 (E) 156
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5.

10.

Moe uses a mower to cut his rectangular 90-foot by 150-foot lawn. The
swath he cuts is 28 inches wide, but he overlaps each cut by 4 inches to
make sure that no grass is missed. He walks at the rate of 5000 feet per
hour while pushing the mower. Which of the following is closest to the
number of hours it will take Moe to mow his lawn?

(A) 0.75 B) 0.8 (©C) 135 D) 1.5 (E) 3

. Many television screens are rectangles that are measured by the length of

their diagonals. The ratio of the horizontal length to the height in a standard
television screen is 4:3. The horizontal length of a “27-inch” television
screen is closest, in inches, to which of the following?

> -
.,&0& =)
X =
P T
Length
(A) 20 B) 20.5 (©) 21 D) 21.5 E) 22

. The symbolism | x | denotes the largest integer not exceeding x. For exam-

ple, [3] = 3,and |9/2] = 4. What is
V1] + (V2] + [V3] + - + [V16] 2

(A) 35 B) 38 (C) 40 (D) 42 (E) 136

. The second and fourth terms of a geometric sequence are 2 and 6. Which

of the following is a possible first term?

243 3
(A) —v3  (B) —Tf (©) —é M) V3  (E) 3

. Which of the following values of x satisfies the equation

548/)6

-2
25 7= 526/x . D517/x ?

A) 2 ®B) 3 < 5 D) 6 E) 9

Nebraska, the home of the AMC, changed its license plate scheme. Each
old license plate consisted of a letter followed by four digits. Each new
license plate consists of three letters followed by three digits. By how many
times is the number of possible license plates increased?

26 262 262 263 263

@D ®iF O3y O ® 5
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11.

12.

13.

14.

15.

16.

17.

Problems

A line with slope 3 intersects a line with slope 5 at the point (10, 15). What
is the distance between the x-intercepts of these two lines?

(A) 2 B) 5 < 7 (D) 12 (E) 20

Al, Betty, and Clare split $1000 among them to be invested in different
ways. Each begins with a different amount. At the end of one year they
have a total of $1500. Betty and Clare have both doubled their money,
whereas Al has managed to lose $100. What was Al’s original portion?

(A) $250 (B) $350 (C) $400 (D) $450 (E) $500

Let &(x) denote the sum of the digits of the positive integer x. For exam-
ple, #(8) = 8 and #(123) = 1 4+ 2 + 3 = 6. For how many two-digit
values of x is de(d(x)) = 3?

(A) 3 B) 4 (©) 6 D) 9 (E) 10

Suppose that 3% - 52 = @®, where both a and b are positive integers. What
is the smallest possible value fora + b ?

(A) 25 B) 34 (C) 351 (D) 407 (E) 900

There are 100 players in a singles tennis tournament. The tournament is
single elimination, meaning that a player who loses a match is eliminated.
In the first round, the strongest 28 players are given a bye, and the re-
maining 72 players are paired off to play. After each round, the remaining
players play in the next round. The match continues until only one player
remains unbeaten. The total number of matches played is a number that
satisfies which of the following?

(A) aprime number (B) divisible by 2  (C) divisible by 5
(D) divisible by 7 (E) divisible by 11

A restaurant offers three desserts, and exactly twice as many appetizers
as main courses. A dinner consists of an appetizer, a main course, and a
dessert. What is the least number of main courses that the restaurant can
offer so that a customer could have a different dinner each night in the year
2003?

A) 4 B) 5 © 6 D) 7 (E) 8

An ice cream cone consists of a sphere of vanilla ice cream and a right cir-
cular cone that has the same diameter as the sphere. If the ice cream melts,
it will exactly fill the cone. Assume that the melted ice cream occupies
75% of the volume of the frozen ice cream. What is the ratio of the cone’s
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height to its radius? (Note: A cone with radius r and height /4 has volume
mwr?h/3, and a sphere with radius r has volume 4773/3.)

(A) 2:1 B) 3:1 O 4:1 D) 16:3 (E) 6:1
18. What is the largest integer that is a divisor of

m+Dn+3)n+5n+T)(+9)
for all positive even integers n?

(A) 3 B) 5 © 11 (D) 15 (E) 165

19. Three semicircles of radius 1 are constructed on diameter AB of a semi-
circle of radius 2. The centers of the small semicircles divide AB into
four line segments of equal length, as shown. What is the area of the
shaded region that lies within the large semicircle but outside the smaller
semicircles?

A) 1-v3 B 7-+2 (C)”zﬁ (D)”zﬁ
7 V3
® 77

20. In rectangle ABCD, AB = 5 and BC = 3. Points F and G are on CD
sothat DF = 1 and GC = 2. Lines AF and BG intersect at £. What is
the area of AAEB?

E
p_1 2 _¢
G
3 3
A B
5

(A) 10 (B) 22—1 © 12 (D) % (E) 15
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21.

22.

23.

24.

25.

Problems

A bag contains two red beads and two green beads. You reach into the bag
and pull out a bead, replacing it with a red bead regardless of the color you
pulled out. What is the probability that all beads in the bag are red after
three such replacements?

1 5 9 3 7
(A) 3 (B) ) © v (D) 3 (E) Te
A clock chimes once at 30 minutes past each hour and chimes on the hour
according to the hour. For example, at 1 PM there is one chime and at noon
and midnight there are twelve chimes. Starting at 11:15 AM on February

26, 2003, on what date will the 2003™ chime occur?
(A) March 8 (B) March 9 (C) March 10 (D) March 20
(E) March 21

A regular octagon ABCDEF GH has an area of one square unit. What is
the area of the rectangle ABEF?

A B
H C
G D
F E
2 2 1 1 2
(A) 1—% B) % © Vi-1 ) 5 ® +4f

The first four terms in an arithmetic sequence are x + y, x — y, xy, and
x/y, in that order. What is the fifth term?
15 6 27 123

(A) Y B) —2 (© 0 D) =5 E) 75

How many distinct four-digit numbers are divisible by 3 and have 23 as
their last two digits?

(A) 27 B) 30 (C) 33 (D) 81 E) 90



