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have finished one page, go on to the next. The working time for the entire test

is 80 minutes.

Contributors to TMTA for Annual Mathematics Contest:

Acme Boob Company, Clarksville, lennessce

Anderson tord, Inc., Kingsport, fennessee

feasley Distributing Company, lnc., Chattsnvoya, fennessec

Berkline Company, Morristown, Tennessee

Chattanooga Loca-Cola Bottling Company, Chattanooga, Tennessee
Cocu-Lola Bottling Company of Memphis, Memphis, Tennessee

Commereinl snd Industrial Back, Memphis, Tennessee

Department of Mathematics, Shelby State Community College, Memphis, lennessee
Donnelley Printing Company, Gallatin, Tennessce

Exxon Company, U.S.A., Memphis, Tennessee

first Mational Bank of Sullivan County, Kingsport, Tennessee

tirst National Bank, Jefferson City, Tennessee

First People's Bank, Jefferson City, Tennessee

fulton Sylphon Division, Robertshaw Controls, Knoxville, Tennessee
Great Lakes Regsearch Corporation, Liizsbethton, Tenncssee

Harris Foundation, Johnson City, Tennessee

Holiday long, ine., Memphis, Tennessee

llome Federal Savings and Loan Associsticn, Johnson City, Tenncssee
Home Federal Savings and Loan Association, Knoxville, Tennessee

IBM Corporation, Chattancoga, lennessee

I8M Corporation, Kingsport, Tennessee

1BM Corporation, Nashville, Tennessce

Jefferson County Bank, Pandridge, Tennessee

Joknson City Spring and Bedding Company, Johnson City, Tennessee
Klopman Hills, Incorporated, Johnson City, fvnnessee

MeDonald's Restaurants, Memphis, Tennessee

Memphis Area Teachers of Mathematics {MAC-0-TOM), Hemphis, Tennessce
Morristown Rotary Club, Morristown, Tennessee

hew Jerzey Zinc Company, Jefferson City, Tennessce

Provident Life and Accident Insurance Company, Chattanooga, lennesste
Dr. Hal Ramer, President, Volunteer State Community Callege, Galletin, Tennessee
Sears, Madison, Tennessee

Shoney's {nc,, Nashville, Tennessee

tennessee tastman Company, Kingsport, Ternessee

Tennesnee Handbag Company, Dandridge, Tennessce

Iri-State Container Copporatien, bLlizabethton, Tunnessee

1M, Ross Gear Division, Lebanon, Tennessee

Mr, Meeks B, Vaughan, Kingsport, Tennessee






Algebra II

1f /A% * 10 - #x% +5 = 1, then the sum of the roots is

a) -4, d) 8,
b) -16. e) 0.
c) 16,

(i + 1)L - 1) is equal to

a) 2i. d)y -1.
b) O. d) 1i.

c) =2,

The exposure necessary to obtain a good photographic negative

varies directly as the square of the f number of the camera lens.

If an exposure of gﬁ sec produces a good negative at f£f 16, what

exposure time would be necessary at a lens setting of £ 87

2 .
a) 75 sec | d) 5.12
. 1

1 sec @) 3g sec
b) 200

c) approximately 328 sec

Connie and Donna made a 1210-mile trip in 23 hours. Connie
drove at 55 mph, while Donna drove at 50 mph. How much time
did each of them drive?

a) Connie 14 hours and Donna 9 hours

b) Connie i2 hours and Donna 1l hours

¢) Connie 13 hours and Donna 10 hours

d) Connie 12.5 hours and Donna 10.5 hours

e) Each drove 11.5 hours.



Algebra TI

4x + 5y - 6z = 31
The sum of the roots for the system y - 2z =7 is
: S5y + =z = 2

2
8.) - “i*]"_-.
b) -2,

5
c) 5
d 0.

e) mnot unique,

If a column of men 3 miles long is marching at 5 mph, how long
will it take a courier on a horse traveling at 25 mph to deliver
a message from the end of the colummn to the front and then return?
a) 10 minutes

b) 12 minutes

¢) 15 minutes

d) 20 minutes

e) 30 minutes

The solution of the inequality j3x'~ 15| > 15 is

a) x -10 or x » 0.

A

b) % s 10 or x < 0.

¢) -10 < x < 0.

c) 0 <x < 10.

dy 0 <x < 10.

e) all real numbers.

How much pure alcohol must be added to 2 liters of a 30% alcohol

solution to strengthen it to a 50% solution?

a) % liters d) ‘%é liters
4 . 4 .
b e —t
) = liters e) 555 liters

¢) 10 liters



10.

11.

12.

Algebra II

How many distinguishable permutations can be made from the

letters in the word MATHEMATICS?

a)
b)

c)

d)

e)

The
a)
b)
c)
d)
e)

In simplified radical form, x

a)
b)
c)
d)

e)

111
111
7T 21 21
21 31
111
31 31
111
21 21 21
11
lete solution set of —2— > —%__ ig given b
complete u s — = g y
{x|] 2 < x < 3}.

{x] x > 223,

{x] -2 < x < 0 ox x> 3}.
{x] -2 < x <2 or x > 3}.
{x| x < -2 or 2 <x < 3}.

3/40, 13 4723

' - k.
12
(x - 1) v .

13/}_{ 1%{3‘ )

s ( -

The sum of the wvalues of x and y for which

3k - 5 4+ (4x + 3)i =y ~ 4+ (3x + y)i is

a)
b)
c)
d)
e)

7.
-9,
15.

-17.
0. 4

) .is equal to



Algebra 1T

1
% -
1+ %
The simplified form for *_ is
x4 _1
x - L
X
ay -1
b) x3 - x - 1 -
x” - x + 1
C) X"].
T
¥ - 1
d) -
2 4 x + 1

e) = 2x

Find the fourth term of the expression (a - x)7.

a) 70a2x3
b) ~7a3x4
c) ~35a4x3
d)  1uax>
e) —353.315{‘):'L

The sum of the first six terms of the following progression:

2, -6, 18, ..., is
a) -486, |
b) -364,

c) 365.

d) 364,

e) 486.



Algebra II

If £(x) = 2t X then f(@) - £C-9) 4 equal to
2 - X 1+ £ f(-q)
a) 89
2

4 -9
b) -89 .

(q - 2)

4

c) m—~e3_~7

(2 + q)

__8q
4 - g
e)——-{+—9'——7.

b - q

Find the equation of a circle tangent to the x-axis at P(5,0)

with the center of the circle on the line vy = 2x + 3.

2 - D%+ - 5% =02,

It

By (x - 52+ (v - 13)2
¢) (x - 13)2 + (y - 5)2

169.
169.

il

H - DI+ -5 =1

ey (x - 5)2 + (y - 13)2 = 25,

If £(x) = x° - 2x° + 5x + 30, then f(x) will have a
! x - 2 + 31

remainder of
a) 46 + 481,
b) 48 + 12i.

c) 48 ~ 12i.
dy 4.
e) 4i.
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Algebra II

If 1og102 = 0,301 and 1og103 = 0.477, then 1og105 is equal to

ay 0.778,
b) 0.699.
c) 0.586.
dy 0.725.
e) mnone of the above
1 -1 1] 1
If A= {0 2 -1, then its inverse matrix, A ~, is equal to
2 3
3 -2 4]
a) 3 ~2 -5
B S | 1 2]
-2 -2 1]
b) -4 -5 2| .
53 -
4 -2 3]
c) -5 -2 3
| 2 1 -1
[_2 3 -
d) -2 3 ~
|1 ~1 2
"3 -3 -
e) -2 -2 1l .
-4 -5 2

Four cards are randomly drawn from an ordinary deck of cards.

The

probability that each will be of a different suit is

a) (

1yt
14

b) (%Y‘(at).
> (B,

13V /13Y /131/13
d) (223} (22} £3) ¢4y .
) (52 51) (50)(49 @

e)

133/12\/11\ /10 7
2E)H) (8.



22.

23.

24.

Two dice are rolled.

shows an even number is

~b)

a) % .
3
.
c) % .
5
d) e
v
E) '3“ .
The solution for tl . gﬁg3(y2 iL%Z) "ty
15
& SoLution or le system Og4XY - 2
a) (logyl, log,16), (log, %, Log, %)
' 1 1
b) (log, 7¢ » loggl), (logy2, logy 3)
1 1
c) (log, 5+ logs 7)., (logy3, log,9)
1 1
d) (10839: 1084 Z;“>, (1.084 4y 10g3 é‘)
1 1 1
e) (10g33, log4 Tg) , (log3 3 log4 Tg)
The set of all points equidistant from the point (-2,5) and the
line y = -3 1is
a) (-2,1),
b)Y (x - D%+ (v - 5)% = 9.
) (x -2+ (v - 1% =09,
O (x + 2)% = 16¢y - 1).
&) (x + 2)% = 32¢y -1).

Algebra II

The probability that at least one of them
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1f x4 + 3X2 + 4 is factored over the integers, the

difference of the factors could be

a) 0.
b) 2.
c) 3.
d) _2x.

e) Cannot be factored over the integers.

A statistical study has shown that if a store charges x dollars
each for toy trucks, 300 - 100x will be sold. TIf the trucks
cost the store $2.00 each, determine what the store should

charge to maximize profit.

a) §$1.50
b) $2.50
c) $3.00
d) $3.50
e) 84,00
The sum of the roots of the equation 32X - SX 1y 2 =0 1is
equal to
a) _log36.
b) 2.

c) 0.

d) 3.

e) 1og32.
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Three couples go together to a concert and buy tickets for six

~adjacent seats. How many ways can they seat themselves if no one

cares who sits next to whom as long as couples stay together?

a)

b)

c)
d)
e)

The

The

48
36
72
720
12

domain of the function f(x) =

{x| = # 3.
(x| = # 4, x # -1}
{x| x > 31.

{x! -1 < x < &4}.

{x] x > 3, x #4}.

least wvalue of 2x2

graph of x2 - 4y2
one straight line.
one point.
two straight lines
an ellipse.

a hyperbola.

/X - 3

x2 - 3x - 4

- 8x + 3 is equal to

= (0 is

10

is equal to
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34.

If logg3 = 0.6131, find x if logex =

a) %
b) 6
c) 36
d) 12
1
8) T?"

Algebra II
~1.3869.

If logyy2 = 0.3010, then logs2 is equal to

aj 0.1505.
b) 0.6020.
c) 0.4306.
d) 0.3010.
e) 2.3010.

A straight line is tangent to the circle

sz + 4y2 - 16x + 40y + 16 =.0 at the point (0,—5*#51). The

slope of this line is

2V 21
a) .
21
b) -10 5 J 21 .
c) - %;Ei .
) 2 .
10 + vV 21
e) -2 .
Y o1

11
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a straight line passes through the points P(a,b) and Q(c,d),

then which of the following statements is not true?

a)
b)
c)
d)
e)

a)
b)
c)
d)

(b-d)x - (a - ¢)y + ad - bec = 0.

d - b
a- ¢ '

Slope m = -

The x-intercept is - E%—E—%é .

(b - dx + (c -~ a)y
be - ad be - ad
is

The distance PQ

-1
/a2~ gac 4 c® - b2 + 9pd - 42

Lf x3 - 3x2 - 3x + 1 = 0, then the sum of the roots is
0. |
4+ 2/73.
5.
3.
imaginary.

e)

When simplified, /7 + 4/73 is equal to

a)
b)
c)
d)
e)

If
a)
b)
c)
d)
e)

3+ /3 .
2+ /3.
3-/3.
2 - /3.

none of the above.

X = ﬁ/i + //; + //l + v 1 + ..., then

% = L.

0 < x < 1.

l < x < 2,

x Is infinite.

% > 2 but finite;

12
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Ozone and Cosma live at opposite ends of the same lane. Ozone
wanted to deliver a box of candy at Cosma's house, and Cosma
wanted to leave a tennis racket at Ozone's house. They started

at the same moment, each walking at a constant speed. They met

_the first time 300 meters from Ozone's house. On their return

trip, they met 400 meters from Cosma's house. How long is the |

lane? (Assume that neither loitered at the other house nor when

they met.)

a) 450 meters
b) 500 meters
¢) 550 meters
d) 600 meters

e) 800 meters

2420

has,
(x - a)2 + yg = 1

in general, four solutions. For what values of a is the number

A system of two second-degree equations

of solutions of this system decreased to two?

a) 0

b) +1
c) +2
d + /2
e) + /3

13









