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1f 578 4+ 2 is divided by 4, the remainder is

(a) O (b) 1 (c) 2 (d)y 3 (e) none of these.

If the logarithm of ,/27 to the base b is 3/2, the
number b is

(a) 2 (b) 3 (¢) 10 (d)y 9 (e) none of these.

If ya+tb =2 +.,/b, then

(2) necessarily a=b.
(b) necessarily a=O;
(c) necessarily a=0 or b=0.
(d) necessarily a=0 and b=0.

(e) none of these.

If la+ b| = lal + |b|, then we can conclude that
(a) a and b are positive.

(b) a or b is zero.

(c) a and b are negative,

(d) a and b are of opposite Sign.

(e) none of these.

A circle is revolved about a diameter and the sphere obtained
has numerically the same volume as the circle had area.

The cirdumference of the circle is

(a) 61 (b)  37/2 (c) 3/4 (@) 3/2 (e) none of these.




In the figure AABC is a right triangle with m(/ A) = 30°.

The ratio of the area of semi-circle O to the area of

A
semi-circle O' 1is
(a) 4m/3 (b) 5/4 (c) 4/3

30°

(d) 3/4 (e) none of these. . o
Given the isosceles trapezoid ABCD. B C
If DC = 8, the height is 6, and D 8 C
the area is 60, then AD =
(a) 2,/10 () 2,/13 (c) 5
(d) 3Vﬁ§ (e) none of these. A B

Pieces of paper numbered 1 through 10 are mixed in a
jar and then two are drawn at random. The probability
that the sum of the numbers drawn is odd is

(a) 1/2 () 1/4 (c) 3/8 (d) 5/9 (e) none of these.

AB 1is tangent to circle O at A. AB =8 and BC = 5.

a =
(a) cot™t 49 /99
(b) tan~ T 80,/39
(c) sec_l 5/8

1

(d) e¢ot ~ 80/39

(e) none of these B




10. The splution set in the real numbers of the open sentence
x/i; = \/3x2—6 is
(a) {~2/3,3} (b) the empty set (c) {3} (@) {2/3,3]

(e) npne of these.

11. The sum of the squares of the roots of the equation

x2 + (m-2)x - (m+3) = 0 is equal to

(@ -5  (B) 2-m () m+3 (@) (m-1)2+ 9

(e) n&ne of these.

12. In the equation X2 - %fq< + a3 = O one of the roots is

the square of the other if a is equal to

(a) 2 or 3 (b) 5 or -3 (c) -2/5 or 2/3 (d) -5/2 or 3/2

(e) none of these.

13. For each number a, the line y = (2a+3)x - a2 intersects
the curve y = x2 + 3x in precisely one point. The line

intersecting the curve at the point (2/3, 22/9) has the

equation
(@) y #x - 16/9 (b) y = (2/3)x - 18/9

(c) v = (13/3)x - 4/9 (d) v = (3/2)x + 13/9 |
(e) v = (4/9)x - 58/27.




14.

15.

16.

17.

18.

According to regulations a Greyhound bus driver should
cover a distance between two stops at an average speed of
48 m.p.h. However, the first half of a certain distance
he drove at 60 m.p.h. 1In order to comply with regulations

his average speed for the second half should be

(a) 36 m.p.h. (b) 40 m.p.h. (¢) 50 m.p.h.
(d) 45 m.p.h. (e) none of these,.
If cos a = %?bz , then tan2 %-ﬁ
a“+b
(a) <a—b>2 (b) a2—b2 (c) <a+b~2 (d) 2ab
a+b 2ab ¢ (3=p 2 .2
a“ -b
(e) none of these.
TheSUmoflolN+lolN+ '+ﬁis
92 93 9100
In 100 In N
(a) SR (B) TnToor () logyyy,N
(d) 1OgN(2+3+...+lOO) (e) logN2 + logN3 + ... + logNlOO.

The product log23 . log34 . log45 .o log255256 is equal to
(a) 16 (b) 8 (c) log8256 (d) 109128256

(e) none of these.

If £(x) =.X-1 +\/§+24 - 1Q/x-1, =x =1, then the graph
of the function is

(a) a half line (b) a part of a parabola

(c) a line segment and a part of a parabola

(d) a line segment and a circular arc (e) none of these.




19.

20,

21,

22,

23,

If a point C divides the semi-circular arc AB of radius
10 in such a way that the product of the chords AC and BC
is 100; then the central angles are |

(a) 90° and 90° (b) 60° and 120° (c) 45° and 135° .

(d) 30° and 150° (e) none of these.

What is the largest positive integer which divides
n5 - 5n3 + 4n for every positive integer n?

(a) 20 (b) 30 (c) 40 (d) 60 (e) 120.

If (x,y) are the rectangular cartesian coordinates of
a point in a plane, then
maximum ({x|, |y]) =1
is the equation of
(a) a circle (b) a triangle (c) a square (d) a 1line

(e) none of these.

A letter is chosen at random from eéach of the words
"ASSININE" and "ASSASSIN". The probability that the
same letter is chosen from both words is

(@) 2/9  (b) 9/20 (c) 1/4 (d) 5/16 (e) 7/32.

If p 1is a prime number greater than 7, then p6—l is
divisible by
(a) 3-4-.5 (b) 4.5-6 (c) 5:6-7 (d) 7-8-9

(e) 9-10-11




24,

25,

26.

27.

28,

29,

How many times must a single die be cast to insure at least
an even chance that a one ("ace") turns up at least once?

(a) 1 (b) 2 (e¢) 3 (d) 4 (e) nohe of these,.

The repeating decimal .429642964296... represents the fraction
5?7 125 1432 333

January 19, 1944 fell on a

(a) Monday (b) Wednesday (c) Friday (d) Saturday

(e) none of these.

If r 1is a real root of the equation 3x4 - 61x3 + 127x2 +

220x - 520 = 0, then

(a) 4 = r £ 9 (b) =9 = r < 4 (c) 9 < r s 72

(d) -4 = r < 18 (e) =18 = r £ 9,

Martians, as is well known, have 6 fingers on each of two
hands. If a Martian told you that there were 549 sheep in
a pasture, when you counted them you would expect to find

(a) 549 (b) 213 (c) 777 (d) 2313 (e) 399

How many subsets of a twelve element set are there with an

odd number of elements?
12 1) 1024 (c) 2048 (d) 12! (e) none of

(a) 2
these.




30.

31.

32.

33.

34,

35.

If £(x) = %}% what is the value of f£(£(£(2)))?

(a) 3 (b) =3 (¢) -1/2 (d) 1/3 (e) none of these.
15 2 . . . .
If x + X+ 3 1is divided by x-1, the remainder is

(a) © (b) 1 (c) 3 (d) 5 (e) none of these.

. . 1 . .
The numeral in the units place when 7 3 is expressed in

base 6 notation is

(a) 5 (b) 4 (c) 3 (d) 1 (¢) none of these.

The points in the x-y plane whose coordinates satisfy
both of the conditions x+y =,/2 and x2+y2 <1

constitutes a set consisting of

(a) exactly two points (b) exactly one point
(c) a circle (d) a line segment (e) none of these.
For what real x is zig > 1?2

(a) all x<1/2 (b) all x#3 (c) all x>1/2, x#3

(d) 1/2<x<5 1/2, x#£3 (e) none of these.

If ac¥0, then an equation whose roots are reciprocals of

-the roots of ax2 + bx+ ¢ =0 is

1.2 1 1 2 _
(a)ax +bx+c—o (b) cx™ + bx + a = 0
(c) ax2 + cx + b =20 (d) bx2 + ax + ¢ =0

(e) none of these.




36.

37.

38.

39.

40.

n

If the constant term of (2x - é& is -160, then n edquals,

(a) 2 (b) 4 (c) 6 (d) 8 (e) 10

In a certain number system one counts as follows:
i, 2, 3, 11, 12, 13, 21, 22, 23, 31, 32, 33, 111, ... What
is the symbol for the 54" number?

(a) 2000 (b) 1300 (¢) 1230 (d) 1223 (e) none of
these.

If a+b 1is the diameter of a semi-circle
and ¢ makes a right angle with

a and b, then ¢ equals c
‘ a+b
(a) /ab (b) > (c)’/a2+b2

(d) Ja+b (e) none of these.

A can circle a track in 2%-minutes, B in 22 minutes.

4
How many minutes must A drive in order to lap B?
(a) 25% (b) 27% (c) 26 (d) 24% {(e) none of these,.
a+b 2 -
If A = 5 G = /hb, H = l+% , a and b positive,
a

which of the following is always true?
(a) A =G =2 H (b) G =2=H =z A (¢) A zH =G

(dy H =G =z A (e) H=2A = G




The following Michigan companies and professional organizations have made con-
tributions to the scholarship fund for this competition,

Aeroquip Corporation, Jackson
Burroughs Corporation, Detroit
Kuhlman Electric Company, Birmingham

The Annual Awards Banquet is sponsored by Michigan Bell Telephone Company, Detroit.

The Michigan Mathematics Prize Competition is an activity of the Michigan Section
of the Mathematical Association of America.

DIRECTOR

R. C. Hamelink
Michigan State University
East Lansing

OFFICERS OF THE . EXAMINAT I ON
MICHIGAN SECTION COMMITTEE
Chairman: Chairman:

J. E. Folkert

Hope College

Vice - Chairman:

M. T. Wechsler

Wayne State University
Secretary - Treasurer:
H. T. Slaby

Wayne State University
Governor:

L. M. Kelly

Michigan State University

J. W. Dettman
Oakland University

T. F. Storer
University of Michigan

P. J. Zwier
Calvin College

Stanislaw Leja
Western Michigan
University




