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1. The arithmetic mean of the nine numbersinthe set
{9,99,999,9999, ...,999999999} is a 9-digit number M, all of whose digits are
distinct. The number M does not contain the digit

A0
B 2
c 4
D 6



2. Whatis the value of
3z —2)(dx+1) — (3z — 2)4x + 1

whenz = 47

A0
B 1
c 10
D 11
E 12

3. Forhow many positive integersnisn? — 3n + 2 a prime number?

A none
B one
C two

D more than two, but finitely many

E infinitely many



1 1 1
4. Letn be apositive integersuch that§ + 3 + = + —isaninteger. Which of the
n

following statementsis not true:

A | 2dividesn
B  Jdividesn
Cc | 6dividesn
D  7dividesn
E n>84

5. Letwv,w,z,y,and z be the degree measures of the five angles of a pentagon.
Supposer < w < z < y < zandv,w,,y, 2 forman arithmetic sequence. Find the

value of .
A T2
B 84
c 90
D 108

E 120



6. Suppose thata and b are nonzero real numbers, and that the equationz? + ax + b =
0 has solutions a and b. Then the pair (a, b) is

A (=2,1)
B (—1,2)
¢ (1,-2)
D (2,-1)
e (4,4)

7. Theproduct of three consecutive positive integersis 8 times their sum. Whatis the
sum of their squares?

A 50
B 77
c 110
D 149

E 194



8. Suppose July of year N has five Mondays. Which of the following must occur five times
in August of year N7 (Note: Both months have 31 days.)

A Monday

B Tuesday

C Wednesday
D Thursday

E Friday

9. Ifa,b,c,darepositive real numbers such thata, b, ¢, d form anincreasing arithmetic

: a.
sequence and a, b, d form a geometric sequence, then P is

A 1
12
1
B —
6
1
C —
4
1
D —
3
1
E —
2



10. How many different integers can be expressed as the sum of three distinct members
oftheset{1,4,7,10,13,16,19}7

A 13
B 16
c 24
D 30
E 35

1. The positiveintegers A, B, A — B,and A + B are all prime numbers. The sum of
these four primesis

A even

B | divisibleby3
C | divisibleby b
D | divisibleby7

E prime



12. Forhow manyintegersnis

20— n

the square of aninteger?

A 1
B 2
c 3
D 4
E 10

13. The sum of 18 consecutive positive integersis a perfect square. The smallest possible
value of thissumis

A 169
B 225
c 289
D 361

E 441



14. Fourdistinct circles are drawnin a plane. What is the maximum number of points where
atleast two of the circlesintersect?

A 8
B 9
c 10
D | 12
E 16

15. How many four-digit numbers [NV have the property that the three-digit number
obtained by removing the leftmost digit is one ninth of N7

A4
B 5
cC 6
D 7



16. Juanrolls a fair regular octahedral die marked with the numbers 1 through 8. Then Amal
rolls a fair six-sided die. What is the probability that the product of the tworollsis a

multiple of 37
A 1
12
1
B —
3
1
C —
2
7
D -
12
2
E —
3

17. Andy'slawn has twice as much area as Beth'slawn 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. If they all start to mow theirlawns 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.



18. Apoint P israndomly selected from the rectangular region with vertices (0, 0), (2, 0),
(2,1),(0,1). Whatis the probability that P is closer to the origin than it is to the point
(3,1)?

1
A —
2
5 2
3
c 3
4
4
D -
9
E 1

19. If a, b, and c are positive real numbers such that a(b + ¢) = 152,b(c + a) = 162, and
c(a +b) = 170, thenabcis

A 672
B 688
c 704
D 720

E 750



20. Let AXQOY be aright-angled triangle withmZXQOY = 90°. Let M and N be the
midpoints of legs OX and QY , respectively. Giventhat XN = 19andY M = 22,
find XY.

A 24
B 26
c 28
D 30
E 32

21. Forall positive integers n less than 2002, let

(11, if n is divisible by 13 and 14;
13, if n is divisible by 14 and 11;
14, if nis divisible by 11 and 13;

(0, otherwise.

Ap = 4

Calculate Z a,.
n=1
A | 448
B = 486
c | 1560
D 2001

E 2002



22. Forallintegersn greaterthan 1, define

1

"= log, 2002°

Letb = ay + as + a4 + asandc = a1y + a11 + a2 + a13 + a14. Thenb — cequals

A =2
B —1
c 1
2002
1
D _
1001
1
E —
2

23. InAABC,wehave AB = 1and AC' = 2. Side BC' and the median from A to BC
have the same length. What is BC'?

N 1+42
2
B 1+v3
2
C V2
o3
2

E /3



24. A convex quadrilateral ABC' D with area 2002 contains a point P inits interior such
that PA = 24, PB = 32, PC' = 28,and PD = 45. Find the perimeterof ABCD.

A | 44/2002
B 21/8465
C | 2(48++/2002)
D 28633

E 4(36+113)

25. Let f(x) = z% + 6x + 1,and let R denote the set of points (z, ¥) in the coordinate
plane such that

f(@)+f(y) <0 and f(z)— f(y) <0.

The area of Ris closestto

A 21
B 22
c 23
D 24
E 25

Solutions: https://live.poshenloh.com/past-contests/amcl12/2002B/solutions




