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If a square of side x and a circle o

then the ratio of the perimeter of the square to the circumference

of the cdircle is

A) 2/J/m B) 2/m c) 1 D)

E) none of these

The negation of the statement "All the theorems of mathematics

are tautologies" is

A) All tmutologies are theorems of mathematics.

B) All the theorems of mathematics are not tautologies,

C) There is a theorem of mathematics

hich is not a tautology.

D) Some of the theorems of mathematics are tautologies.

E) none of these

A water 1lily with rigid stem extends

ne foot above the surface

of the water. When pulled over, |it disappears under the water

at a distance three feet from where the stem originally entered

the water. How deep is the lake?

A) 4 ft. B) J/10 £ft. c) /3w ft. D)

V10

m ft. E) none of these

You are given the number 1972 expressed in the usual system of

base 10. Express this number in |the

A) 1972 B) 3214 C) 3464

A circular grindstone has a diameter

outer edge is worn away. What wil

when the stone is half gone?

ystem of base 8.

3664 E) none of these

f 3 feet. During use the

1 be the diameter of the stone

A) 1.5 ft B) 3m/2 ft. C) Bm/2/2 ft. D) 3/2/2 ft.

E) none of these
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A mother weighs 100 lbs. more than the combined weights of her

baby and her dog.

weighs forty percent of the weight of

A) 32 1bs. B) 28 4/5 1bs.

D) 22 1/2 1bs. E) none of thes

Consider the following statements

Together all three

C)

e

weigh 172 lbs. Her dog

the baby. The baby weighs

25 5/7 1lbs.

about prime numbers.

(1) The sum of two prime numbers may be a prime number.

(ii) If a prime is not a factor of either of two integers then
it is not a factor of their product.

(iidi) than 1 is the product of

primes.

A) Only (iii) is true B) Only

C) Only (i) and (iii) are true

E) All three are true

9

If 77 + 4 1is divided by 5,

A) O B) 4 C) 3 D) 2

2

The polynomial x4 - 7x” + 12 has

A) No real roots

C) Exactly three real roots D

E) none of these

If x4 - x3 + 3x2 + 2x + 4

obtained is

A) 7 B) O c) -3 D) 9

Every non-prime integer greater

(i)

D)

and (ii) are true

Only (ii) and

the remainder is

E) 1

B) Exactly two real roots

Exactly four rational roots

is divided

by x + 1, the remainder

E) none of these

(iii) are true
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Consider the following three statemebts about the equation

2

ax” + bx + ¢ = 0, where a, b, and c lare integers.

(1) The equation always has the same number of positive as

negative roots.
(ii) The equation always has an
(iii) The equation always has an

A) Only (i) is true B) Only

even number of irrational roots.
|
even number of complex roots.

(ii)jis true

C) Only (iii) is true D) Only (ii) and (iii) are true

E) All of the three statements are t#ue.

The system of equations
3x -~y +2=0
2X + vy + 4z = 1

X -7y - 13z = -4

A) has exactly one solution B) hds exactly three solutions

C) has no solutions D) has infinﬂtely many solutions

E) none of these

The sum of the solutions of the ¢

| 2x + ll + |x - 4] = 12 is

rquatiion

A) 2 B) 5 c) 2/3 D) 23/3 E) none of these

If 0<a<b, ¢<d< 0, then
A) ac < bd B) ad < bc C)

D) ad < bc E) bd < ac

necessarily

bec <jad
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d _ axtb

A function f(x) is defined for x| # - = by £ (x) cxrq Vhere

ad - bc # 0 and c¢ £ 0. Then:

A) f(x2) = f(xl) for X, = x5 + ad - bc

B) f(x2) = f(xl) only if X, = X

C) f(x2) = f(xl) for X, = X +/C

D) f(x2) = f(xl) for a non-zero finite number of X # 3

E) f(x2) = f(xl) only if X = X, = 0

The graphs of y = |x| and x2 = |y| nave

A) exactly one point in common B) exactly 2 points in common

C) exactly 3 points in common

E) none of these

A box contains ten balls numbered

ball is drawn and, without replacing it,

D) exactly 4 points in common

from 1 to 10 inclusive. One

a second drawing is made.

The probability that both balls have even numbers is:

A) 1/5 B) 1/3 C) 1/4

If the

second term is 4, then the common
A) 1/3 or 2/3 B) 1/2 or 3/4
D) 1/3 only E) none of these

The ratio of the surface area of
4 to 1.

A) 3/2 B) 2/3 c) 3/3/2

E) none of these

The diagonal of the cube

D) 2/9 E) none of these

sum of an infinite geometriic progression is 18 and the

ratio r of successive terms is

C) 3/5 or 1/5

a solid cube to its volume is
is

D) 3/2
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If sin (5x + %0 = 0, then

15

The solution(s) of the equation \/5x-1 = J§'+ 1

B) 5 i§{4l

D) two numbers whose sum is 5/4

A) 1/2

In a race of two miles, A beats
In a race of two mileé, B beats
In a race of two miles, by how
A, B, and C run at constant sp
A) 5/8 miles B) 21/32 miles

D) 3/4 miles E) none of the

The graph of r = 5 sin 28 in po

into what number of regions?

A) 2 B) 3 C) 4 D) 5
The determinant 1 2 3 4

2 3 4 5

3 4 5 6

4 5 6 7
A) 125 B) -15 C) -78

J4-2/3 + J7-4/3 =
a) Jil1-6/3 B) 1

D) 3 - 2/3

C) 11 -

E) none of these

where k is an integer.

= L3k=2)m where k is an integer.

C) x =12

E) none of these

is(are)

C) there are no solutions

E) none of these

B by 1/2 mile.

C by 1/4 mile.
much does A beat C? (Assuming
eeds)

C) 11/16 miles

S€

\L4

lar coordinates divides the plane

E) none of these

is

D) 108 E) none of these

6/3 + 2/ (4-2/3) (7-4/3
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28.
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30.

2
X +2x 0

5 < if and only if
X -4x

A) -2 < x< 4 B) 4 > x> -2

C) x> 4 or x < =2 D) x < -2

Consider the area enclosed by the vertical lines

X = n/4,

For which of the following f(x)

A) f(x) = sin x B) f(x) = cos
D) f(x) = cos? x E) f(x) =1
Suppose 10923 = X and log35 =

terms of x and y is equal to:

X+ 1 Xy y+1
A) —— B C
) Xy ) xy+1 ) Xy

Suppose a set has 10 elements.
either 3 or 4 elements is

A) 195 B) 330

A dishonest merchant has a set of
1l 1lbs. are in one pan and 10 1bs
advertised buying and selling pri
but he cheats the farmer in buyin
He buys a fixed amount, and then

How much did he pay for the origi

cent)?
A) s$47.62 B) $50.00 C)
D) $100 E) none of these

Y

C) 55 D) 210

and X # 0

E) none of these

X = 0 and

which lies above the xX-axis and below the function £(x).

is this area the greatest?

x C) f(x) = sin2 x

2
Then logle expressed in
Xy+l XY

D) Xy E) y+1

The number of subsets which have

E) none of these

scales which balances when
. are in the other. His

ces of grain are identical,
g, and the buyer in selling.

resells it, and makes $10.

nal purchase (to the nearest

$52.36
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R/]};\
lJ o) 3 P
A) OM = 2 B) oM = 4/5/3
D) OM = 5/2
32. 1If rl and r2 are nonzero roots
) 1 1
3x” + ax + b, then 2 and 2
r r
1 2
function
A) b2 x% + 9a% 4+ 1 B) b%x? +
C) bx2 + ax + 3 D) 3x2 + b2x +
33. If the liney - 2 = m(x-3) is to
x-5%+ (v - 5% -2 then m
A) 4/3 B) 2/3 or -3 C) 3/4
E) none of these
34,
of circumference 8un is
A) 24 B) 27.2 c) 1le/3
35. The sum of the divisors of 6561 ils

— .
PT is tangent to the circle

centered at 0 of radius 4, with
T the point of tangency.
PT =5, PQ = 3

& w

C) oM = 3

E) OM is not determined by this data

of the gquadratic function

are roots of the quadratic

(6b-a%) x + 9

a2 E) none of these

be a tangent line to the circle

must be equal to:

D) - 4/3

The perimeter of a regular hexagon circumscribed about a circle

A) 9661 B) 9422 C) 9841

E) none of these

D) 24/3

E) none of these

D) 9901
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1.1 1 1
If Sn =qJ.;t3.3t34g7%+ -+ e (ot 1) then the larger the wvalue
of n, the closer Sn approximates
A) .95 B) 1 Cc) n/4 D) .9 E) none of these

A large gateway arch is in the form of a semicircle of radius 100

feet. Two lights are placed on
above the ends of the arch (one

length of the arch between the 1

the arch at a height of 50 feet
on each side). What is the

ights?

A) 200 feet B) 50m feet C) 200m/3 feet
D) 50m/3/2 feet E) none of these
If sin 6 = - 3/5, then one possible value of cos(6/2) is
a) -3/10/10 B) -3/10 C) #/3/10 D) 3/10
E) none of these
C In A ABC
Vi?
A) sin A = -/3/2
B) tan A = -/3/22
A B C) sin A = 1/2

D) sin A = ,/3/2

An isosceles trapezoid of area A
If the radius of the circle is r

sides are:

oA + Jal-sr?

E) none of these

is circumscribed about a circle.

then the lengths of the parallel

A) B)

4r

At JA2—8r4

5F E) none of

D)

2r

these




The following Michigan companies have

made financial contributions

to the Michigan Mathematics Prize Competition.

Hammond Machinery Builders,

Inc., Kalamazoo

Michigan Bell Telephone Company, Detroit

Agencies submitting contributions to |this competition after the
printing of this examination will be recognized at the Annual
Awards Banquet sponsored by Michigan Bell Telephone.

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

DIRECTOR

R. A. Laing
Western Michigan University

OFFICERS OF THE
MICHIGAN SECTION

EXAMINATION COMMITTEE

Chairman Chairman

D. J. Lewis
The University of Michigan

(@)

Vice-Chairman

G. F. Feeman
Oakland University
Secretary-Treasurer

Y. Alavi
Western Michigan University

SU BRrR =un

Governor

M. S. Klamkin
Ford Scientifiic Laboratory

. J. Zwier
alvin College

tanislaw Leja
estern Michigan University

. L. Tomber
ichigan State University

. A. James
ayne State University




