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1. Ifl — % + % = 0, then % equals

A -1

B 1

c 2

D —lor2
E —lor—2

2. Iffourtimesthereciprocal of the circumference of a circle equals the diameter of the
circle, thenthe area of the circle is

A —_

T2
B 7
C 1
D ™



3. Forallnonzeronumbers x andy suchthatx = J?

4.

equals

1

56+

Ifa =1,b=10,c = 100andd = 1000, then

isequalto
A 1111
B 2222
c 3333
D 1212
E 4242

(a+b+c—d)+(a+b—c+d)
+(a—b+c+d)
+(—a+b+c+d)



5. Fourboysbought aboat for $60. The first boy paid one half of the sum of the amounts
paid by the otherboys; the second boy paid one third of the sum of the amounts paid
by the otherboys; and the third boy paid one fourth of the sum of the amounts paid by
the otherboys. How much did the fourth boy pay?

A 810
B $12
c 813
D $14
E  $15

6. The number of distinct pairs (z, y) of real numbers satisfying both of the following

equations:
z=a1"+y’,
Yy = 2zy.
is
A0
B 1
C 2
D 3



7. Opposite sides of aregularhexagon are 12 inches apart. The length of each side, in
inches, is

A 75

B 62
c  5v2
D 23
E 43

8. Ifx # yandthe sequences,aq,as,yandx, by, by, bs, y each are in arithmetic

progression, then ﬁ equals

A

wino

V)
Y

O
ol



9. Ifz < 0,then ‘:13 — v/ (z — 1)2‘ equals

A1

B 1-—-2z
c | —2zx-1
D 1+2z
E 2¢ — 1

10. If Bisapoint oncircle C with center P, then the set of all points A in the plane of circle
C suchthat the distance between A and B is less than or equal to the distance
between A and any other pointoncircle C'is

A | theline segmentfrom Pto B

B = theraybeginning at P and passing through B
C | araybeginningat B

D  acirclewhosecenteris P

E acirclewhose centeris B



11. If ris positive and the line whose equationis  + y = ristangentto the circle whose
equationis z2 + y2 = r,thenrequals

1
A3
B 1
c 2

D 2
E 2V2
12. I nANADE,/ADFE = 140°, points B and C'lie onsides AD and AE, respectively,

andpoints A, B,C, D, E are distinct. Iflengths AB, BC,C D, and DFE are allequal,
thenthe measureof ZEAD is

A 5°
B 6°
c  7.5°
D &

E 10°



13. If a, b, ¢, and d are nonzero numbers such that cand d are the solutions of 2% 4 ax +
b = 0and aandbare the solutions of £2 + cx + d = 0,thena + b + ¢ + dequals

A0

B —2

c | 2

D 4

E —1+5

14. If anintegern, greater than 8, is a solution of the equation 2 — az + b = 0 and the
representation of a in the base n numeration systemis 18, then the basen
representation of bis

A 18
B 28
c 80
D 81

E 280



1

15. Ifsinx + cosx = 5andO <z < m,thentanzis

=
| -3
c
>

E not completely determined by the given information

16. Inaroom containing N people, N > 3, atleast one person has not shaken hands with
everyone else inthe room. What is the maximum number of people in the room that
could have shaken hands with everyone else?

A0
B 1
c N-1
D N

E none of these



17. If kis a positive number and f is a function such that, for every positive number z,

[f(mz + 1)}\/E =k,

then, for every positive numbery,

isequal to
A VE
B 2k
c  kvk
D k2
E yk

18. What s the smallest positive integer nsuch that4/n — /n — 1 < 0.017

A 2499
B 2500
c 2501
D 10,000

E Thereisno suchinteger.



19. Apositiveintegern not exceeding 100is choseninsuch away thatif n < 50, thenthe
probability of choosingnis p,andif n > 50, then the probability of choosingnis 3p.
The probability that a perfect squareis chosenis

A 0.05
B  0.065
c 0.08
D 0.09
E 0.1

20. If a, b, care nonzero real numbers such that

at+b—c a—-b+c

& b
_—a+b+tc
- ——
and
B (a+b)(b+c)(c+ a)
- abc ’

andz < 0,thenax equals

A —1
B —2
cC -4
D —6



21. Forall positive numbers x distinct from1,

1 1

1

logsz  log,z

equals
c 1

(log, z)(log, z)(log; z)

12
(logs z)+(log, z)+(log; )

log, =

(logs w)(llogs z)

0g3 T
E T (log, g%(lg& z)
+ (log, z)(log, x)

log:



22. The following four statements, and only these, are found on a card:

Onthis card exactly one statement s false.
Onthis card exactly two statements are false.
Onthis card exactly three statements are false.
Onthis card exactly four statements are false.

(Assume each statement onthe cardis either true or false.) Among them the number
of false statementsis exactly

A0
B 1
c 2
D 3



23. Vertex E of equilateral triangle ABFE isin the interior of square ABC D, and F'is the
point of intersection of diagonal BD and line segment AE. If length AB is

1+ +/3,thenthe areaof AABF'is

D C
L
F
A B
A1

D 4—2V3

V3

m

NI
T

.

24. If the distinct nonzero numbers z(y — z),y(z — x), z(x — y) form a geometric
progression withcommonratio r, then r satisfies the equation

A rP4+r+1=0
B r—r4+1=0

c r+r2—-1=0



25. Leta be apositive number. Consider the set S of all points whose rectangular
coordinates (z, y) satisfy all of the following conditions:

11)—<y<2a

iv)z+a>y

(i
(
(111)a:—|—y>a
(
(

v)y+a>zx.

The boundary of set S'is a polygon with

A

3 sides

4 sides

H sides

6 sides

7 sides



26.INnANABC,AB = 10, AC = 8,and BC = 6. Circle P is the circle with smallest
radius which passes through C' andis tangent to AB. Let Q and R be the points of
intersection, distinct from C', of circle P with sides AC and BC, respectively. The
length of segment QR is

B
R
C Q A
A 4.75
B 4.8
cC 9
D 42
E 3vV5

27. There is more than one integer greater than 1 which, when divided by any integer k
suchthat2 < k < 11, hasaremainder of 1. What s the difference between the two
smallest such integers?

A 2310
B 2311
c 27,720
p 27,721

E none of these



28. If AN Ay As Asis equilateraland A,, ;3 is the midpoint of line segment A, A,, 1 forall
positive integers n, then the measure of £ A4 A5 A3 equals

As
Ag As
Ay Ay Ay
A 30°
B 45°
C 60°
D 90°
E 120°

29. Sides AB, BC',C' D, and D A, respectively, of convex quadrilateral ABC'D are
extended past B, C, D, and Atopoints B, C', D’',and A’. Also, AB = BB’ = 6,
BC =CC'=7CD =DD’' =8,and DA = AA' = 9;andtheareaof ABCD's
10.Theareaof A’B'C'D’is

A 20
B 40
c 45
D 50

E 60



30. Inatennis tournament, n women and 2n men play, and each player plays exactly one
match with every other player. If there are no ties and the ratio of the number of
matches won by women to the number of matches won by menis %, thenn equals

A 2
B 4
cC 6
D 7

E none of these

Solutions: https://live.poshenloh.com/past-contests/amcl12/1978/solutions




