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(to be read aloud to class Py supervisor or proctor)

Your answer sheet will be graded Y¥y machine. Please read and
follow carefully the instructions |printed on the sheet. Check
to insure that your six-digit student number has been recorded

correctly. Do not make calculatigns on the answer sheet.

Do as many problems as you can in|{the 100 minutes allowed.
When the proctor requests you to dtop, please cease work
immediately and turn in your answgr sheet.

Essentially all of the problems rgqquire some figuring. Do not
be hasty in your judgments. For gach problem you should work
out ideas on scratch paper before |selecting the answer.

The first 20 problems of this examination are intended to
sample many of the topics in the gecondary mathematics

curriculum. You may be unfamiliarx

and quite possibly will find a nuﬂb
out the last twenty items.

easier for you distributed throug

with some of these topics
er of problems which are

Usually a score of about 20 or more will allow you to become a

finalist and write the second exam

In each of the questions five difflerent possible responses are

proposed. In some cases the fifth

alternative is listed "E,

none of these”. 1In such cases if [you believe none of the first

four alternatives to be correct, mark E.

Your score on the test will be the

number correct. You are

advised to guess an answer in thosp cases where you cannot deter-
mine the right answer or are able [to eliminate some of the

alternatives as impossible.

The person supervising this test ip noﬁ permitted to explain to
you the meaning of any question, sp do not request your super-

visor to break the rules of the competition. The use of books,
tables, slide rules or electronic falculators is prohibited. If
you have questions concerning the [instructions ask them now.
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ng-p+mp~-g
p+gq

The fraction when

A. m-p-qg B. m(p+q) C. mj~

0

If 9x2 + 30x + k2

is a perfect dquare,

simplified is equal to

1 D. m(p-q) E.

3\72 3
the value of 5x° + ;) + [x is

A. 19 B. 23 c. 37 D. |41  E.

None of these

then one value of k. 1is

A. 6 B. 5 C. 9 D. 16 E, 28
The solution of the equation 2xé_3 + *;;4 =0 is
1 6 ‘ 1
A. 2§ B. 24 c. 2 D. 2% E. 23
-1 -1
The sum (x -vy) + (x+y) equals
A, & -yh el Bl @-yHft c. (2x)7t
- D
D. 2x(x?-y3)~1 B, 2x(y? - x$) L
Which of the following is the smallest?
1 1/10 -3 -10
A. =59 B. 2 c. 10 D. .002 E. 2

A circle is circumscribed about an

short sides have length 1.

T
A, m B. 5

C. 2m D. 2/2m E.

isosceles right triangle whose

What is the area of the circle?

None of these




11.

12.

If 2x + iy - 3y + 2i = 0, where ‘i2 = -1 and x and y are
real numbers, then the sum of x amd Y equals

A. -5 B. %% c. O D. 1 E. -1

S is a set of 10 elements. P is a subset of S with 7
elements and Q is a subset of § with 5 elements. Which
of the following is always true?

A. PNQ=¢ B. PUQ=gs C. PNQ#¢ D. Qc P
E. None of these

at|
If|

in

20

36

If the cost of producing one shoe ig x,

y pairs of shoes is

B. 2xy

If x = -1 1is a root of the equatid

then another root is

A, -3 B. O c. 1

The triangle

BC

then the area of the triangle

BDC 1is right-angled
and AD is parallel to ‘BC.
= 10 cm. and DC = 6 cm.

ABC

square centimeters is

E. 18

then the cost of producing

E. None of these




13. A semicircle with diameter CD and center 0 is cut by a secant

14.

15.

16.

17.

ABE, as shown. If the measure of / EOD is 75°, and AB = CO,
then the measure of 4: BAC is
A c D D

A. 15° B. 20° c. 28° D, 30° E. 25°
If 3% = 4(37), then x equals

log 2 log 4 (g) 21og 2
A Tog3 B. Tog3 C. log\g D. 4 E. 37553
If x -y=4 and xy =2, then |x +‘y| equals
A. 0 B. 6 c. 2/6 D. 8 E. 6

A spherical balloon is inflated,sti
volume is eight times the original.

was 5 cm., then the new radius i

A, 20 B. 8 Cc. 12 D. 15

A card is selected at random from a
The probability that it is either a

1 3
A, B. 13

a D. &3

4 17
€. 13 52

11 remaining spherical so that its
If the radius of the original

h centimeters is

E. 10

| standard deck of 52 playing cards.

club or an ace (or both) is

‘ 1
E. 3

bt rm i enieee et
g o e




18.

19.

20.

21.

22.

23.

If loglox = 3 109102-2 , then x equals
2/3 6
A. .6 B. .223 c. 10 D. |10 E. .08
The expression (sine-kcose)z-l is equal to
A. cos 28 B. sin 26 C. tdn26 D. sec 28 E. O
If 2 - 3x + x19 is divided by x + 1, the remainder is
A, =2 B. O C. 6 D. 4 E. None of these
If ’x-—ll < 1, +then the solution| set |is
X+ 3 ! :
A. x 1is every real number x + 3 B. -3 <x<1
C. all x< -1, x $ -3 D. all x> -1
E. ~-1<x<1

A function f(x) is defined on the
f(x) = a - 3x. Given that f(1) =

A. —2 Bo 4 Co 3 Do _3

In the arithmetic series 5 + 16 +

the first n terms is

A. %[22+(n-l)5] B. %(un—l)
D. %(11n-5) E. %(nn-z)

set| of integers by the formula
1, then f£(2) is
E. 2
27 +/38 + *** - the sum of

.. I
C. S(lln+1)




24.

25,

26.

27.

28.

The sum of the roots of 2x2 + 7x -

-9
A. B. > c. -5 D.

N

2

The repeating decimal 1.4363636

continue to repeat represents the sd

79

55

35
50

\e]

|

A, 1.44 B. C.

N

The largest value of n for which

the first 20 positive integers is

A. 1 B. 4 C. 6 D. 10

What is the following sum:

D,

22 = 0 is

-7
B

where the digits 3 and 6

ame rational number as

E. None of these

20" divides the product of

20

cos 0° + cos 180° + cos (2 x 180°) + cojs (3 x 180°) + --- + cos (100 x 180°)7?

A. O B. 100 c. 1 D. 101 E. 180
A . —
In the triangle ABC, AD is
perpendicular to BC and AB = 5 cm.
If the measure of ABC 1is 40°
B c and |the measure of / ACB is 30°,
D the |length of DC in centimeters is
A. 5 sin 40° tan 30° B. 5 sin 40° pos 30° C. 5 cos40° tan 30°
D. 5 cos 40° cos 60° E. 5 sin 40° tan 60°




29.

30.

31.

32.

For an arbitrary triangle the center of the inscribed circle is the

point of intersection of

A. the medians of the triangle.

B. the perpendicular bisectors of the siides of the triangle.

C. the bisectors of the internal angles of the triangle.

D. the altitudes of the triangle.

E. none of the above.

A. 36 cm. B. 24 cm. C.

A line passing through the point

In}the following diagram PA is
12§ cm. shorter than PD.  Given
th%t the chord AB = 156 cm. and
tha‘ chord CD = 96 cm. then PA
eqdals

48 cCm. D. 30 c¢m. E. 16 cm.

(1,1) and perpendicular to the

line through the points (0,3) and (2,11) has the equation

A, x -3y +2=20 B. x+ 3y -4 =20 C. x-2vy+1=0
D. x -4y +3 =0 E. X+ 4y -5 =0
B
C
A

Point O 1is the center of a circle of

radius 9. If the measure of / ADB
is [22° and the measure of /_ BOC

is 16°,. then the arc ADC has length

A. 87 B. 1l4m C. 9mcos 38° D. 15m E. None of these




33.

34.

35.

36.

37.

Given a triangle whose sides have lengths a, b, and c, under

what conditions is it possible to have bz > a2 + b2 ?

A. It is a right triangle.

B. The triangle is equilateral.

C. The angle opposite the side of length ¢ is acute.
D. The angle opposite the side of length ¢ is obtuse.

E. It can never be true.

How many distinct 6 digit numbers can be formed by using the

digits 2, 2, 2, 4, 4, 42

A, 20 B. 6 c. 9 D. 36 E. 64

If two men working at the same rate can paint a car in 12 hrs. then
at that rate the number of hours for thrde men to do the job is

A. 9 B. 8 cC. 6 D.%Q E. 7

If x 1is real, then the minimum value of x2 + 8 1is

A. -8 B. -16 c. O D. 9 E.. 48
C

In the triangle, the side AC=20 cm.
AB = 10 cm. and the angle at B is 90°.

M If AM bisects the angle at A, then
BM equals
A B
A, 30 cm. B. 10/3 cm. C. 25%55 cm. D. l% 3 cm.

N
(@]

Cm.

al




-

38.

39.

40.

_g-

A man drives from one city to another |and then returns on the same

route.

his average speed for the entire trip|is s

If his average speed going is

r Xkilometers per hour and

kilometers per hour,

then his average speed returning,in kilometers per hour,is

r+s rs 2rs
Ao . - . Al ' —_—
2 B. 2s -1 ¢ 2r - s D r+s

E. None of these

A polynomial P(x) has integer c?efficients.

If 1, /3, i are

roots of P(x), and P(x) has l¢west possible degree, which of
| .

|
the following is not a factor of |

2

A. x -./3 B. x  +1 c. x%

The average value of all the rooté

10 9
b4

2 - 180x°" + 55 + 7 =0 is

3 .
A. O B. 18 C. >0 D. i

N

P(x)

- 3 D. x + 1 E. x+ 1

of the equation

maginary E. irrational
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