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1. 252120—922482 equals
A 62,500
B 1000
c 500
D 250



2. Ifx,yandy — %are not 0, then

1
Ty
1
Yy— =2
equals
A 1
z
B Y
c Y
X
z _ Y
D y p
1
E my_x_y

3. Letnbethesmallest nonprimeinteger greater than 1 with no prime factorless than
10.Then

A 100 <n <110
B 110 <n <120
c  120<n <130
D 130 <n <140

E 140 <n <150



4. Arectangleintersectsacircle asshown: AB = 4, BC = 5and DE = 3.Then EF'

equals
A 4 B ——5—C
|
D 3 /[ P
A 6
B 7
20
c 3
D 8
E 9
5. Thelargestintegern forwhichn?% < 5300 s
A 8
B 9
C 10
D 11



6.

7.

In a certain school, there are three times as many boys as girls and nine times as many
girls as teachers. Using the letters b, g, t to represent the number of boys, girls and
teachers, respectively, then the total number of boys, girls and teachers can be
represented by the expression

A 31b
B 3Ib
c 13g
p g
E 3t

When Dave walks to school, he averages 90 steps per minute, each of his steps 75 cm
long. It takes him 16 minutes to get to school. His brother, Jack, going to the same
school by the same route, averages 100 steps per minute, but his steps are only 60 cm
long. How long does it take Jack to get to school?

A 14% min.
B  15min.
cC  18min.
D  20min.

2 .
E 225 min.



8. Figure ABCDisatrapezoidwith AB || DC,AB = 5, BC = 3v/2,/BCD = 45°
and ZCDA = 60°.Thelengthof DC'is

A 5 B
3v/2
60° 45°
D C

A T+EVB
B 8
c 9
D 8+44+/3
E 8+3V3

9. The number of digits in 4'9525 (when written in the usual base 10 form) s

A 31
B 30
c | 29
D 28

E 27



10. Four complex numbers lie at the vertices of a square in the complex plane. Three of the
numbersarel 4 2z, —2 + 2and —1 — 2. The fourth numberis

A 241
B 2—1
C 1—22
D —1+23
E —2—1

11. Acalculatorhas akey whichreplaces the displayed entry with its square, and another
key whichreplaces the displayed entry with its reciprocal. Let y be the final result if
one starts withan entry  # 0 and alternately squares and reciprocatesn times each.
Assuming the calculatoris completely accurate (e.g., no roundoff or overflow), theny
equals

A z(-2)"
B 2"

C x 2"
p z 2



12. If the sequence {a, } is defined by

a1 = 2,
An+1 = an + 21 (’I’L > 1))

thenaqgp equals

A 9900

B 9902

c 9904

D 10100

E 10102
13.;5ﬁ%§17§equaB

A V2Z+V3-W5

B 4-v2-43

C V2+V3+V6-5
D 3(vV2+V5—3)
(V3++5-v2)

m
Wl



14. The product of all real roots of the equation %810 % = 10is

A1

B —1
c 10
D 1071

E none of these

15. If sin 22 sin 3z = cos 2x cos 3z, then one value for x is

A 18°
B 30°
c 36°
D 45°
E 60°

16. The function f(z) satisfies f(2 + ) = f(2 — x) forallreal numbers z. If the equation
f(z) = Ohasexactly four distinct real roots, then the sum of these rootsis

A0
B 2
c 4
D 6



17. Arighttriangle ABC with hypotenuse AB has side AC' = 15. Altitude C' H divides
ABintosegments AH and H B, with HB = 16.The areaof AABC'is

C
15
l
A H 16 B
120
144
150
216
144+/5

18. Apoint (z, y) is to be chosenin the coordinate plane so that it is equally distant from

the z-axis, the y-axis,and thelinez 4+ y = 2. Thenzis

A

VvV2-1
%
2 — /2
1

not uniquely determined



19. Aboxcontains 11 balls, numbered 1,2, 3,...,11.If 6 balls are drawn simultaneously
atrandom, what s the probability that the sum of the numbers on the balls drawnis
odd?

c
E
20. The number of distinct solutions of the equation |z — |2z + 1|| = 3is
A0
B 1
c | 2
D 3



21. The number of triples (a, b, ¢) of positive integers which satisfy the simultaneous

equations
ab + bc = 44,
ac + bc = 23.
is
A0
B 1
c | 2
D 3
E 4

22. Leta and c be fixed positive numbers. For each real numbert let (z;, y; ) be the vertex
of the parabolay = ax? + tz + c. If the set of vertices (x;, y; ) for all real values of t is
graphedinthe plane, the graphis

A astraightline

B aparabola

C part, but not all, of a parabola
D one branch of a hyperbola

E none of these



23 sin 10°+sin 20°

cos 10°+cos 20° equals

A tan 10° + tan 20°

B tan 30°

C  3(tan10° + tan20°)
D tan 15°

E }1 tan 60°

24. If a and b are positive real numbers and each of the equations

z? + azx + 2b =0,
22+ 2bz +a =0

has real roots, then the smallest possible value of a + bis

A 2
B 3
c 4
D 5



25. The total area of all the faces of arectangular solid is 22 cm?, and the total length of all
its edgesis 24 cm. Then the lengthin cm of any one of its internal diagonals is

A

N EE

not uniquely determined

26. Inthe obtuse triangle ABC, AM = MB,MD | BC,EC 1 BC.Ifthearea of
NABC'is 24,thentheareaof ABED s

A
E
M
B D '—C

9

12
15
18

not uniquely determined



27.InAABC,Dison AC and Flison BC.Also,AB 1 AC,AF | BC,and BD =
DC = FC = 1.Find AC.

A




28. The number of distinct pairs of integers (z, y) such that

0<z <y,
V1984 = Vz + \/y

is

A0
B 1
c 3
D 4
E 7

29. Find the largest value of £ for pairs of real numbers (z, y) which satisfy

(z—3)*+ (y — 3)* = 6.

A 3422
B 2++/3
c  3V3

D 6

E 6423



30. Forany complexnumberw = a + bi, |w| is defined to be the real number v/a? + b?.
If w = cos40° + ¢ sin 40°, then

lw + 2w? + 3w?® + -+ + 9w
equals
A %sin40o

B % sin 20°

C % cos 40°
D L cos20°
18

E none of these

Solutions: https://live.poshenloh.com/past-contests/amcl12/1984/solutions




