ALGEBRA |
2001 STATE MATH CONTEST FINALS

If x?+y?=25and x?- y? =7 then x*- y* equals?
Q)7 b) 14 c) 49 d) 175 e) 337

If f(x)=3-2x,cdculaethevaueof f *(5).

a3 b) -1 c)2 d1 e 2
. a'p?
Simpllfym.
a2b2 a2b2 ab aS _ b3 a3 _ b3
c
a)bz-az b)b3-a3 )b3-a3 9 ab ® a-b

Which of the following functions is neither odd nor even?
a) x®- 2x

b) x* - XX

c) x°- x*+3x

d) x*- 2x° +|x+1

e) 3x*- | +6

The coefficient of c2d? inthe expansion of (J/c ++/d)? is
a) 28 b) 56 C) 64 d) 70 €) 256

The capacity of acar’sradiator isnineliters. The mixture of antifreeze and water is 30% antifreeze. The
temperature is predicted to drop rapidly requiring the mixture to be 65% antifreeze. How much of the
mixture in the radiator must be drawn off and replaced with pure antifreeze?

a) 3.15 liters b) 4.5 liters c) 5.0 liters d) 6.0 liters €) none of the these



10.

11.

12.

13.

2 -
Ifa,b,andcarenumbersforwhichM:E+ b +—¢ —,thena+ b+ cequds

X(x - 3)° X X-3 (x-3
a2 b) 3 ¢ 10 d) -36 €8

If x+y=11 and xy =15, findthevaueof x>+ y~
a) 91 b) 11 c) 136 d) 59 €) none of these

Which of the following sets does NOT represent afunction?
L {en) ly=2x+1}
I

{x y)| x* +y? =10,y 3 0}
- {(31).41.(52).(6,2),(7.3)
{
{y

\Y xy|y 2*+1}
Vv )52 - y? =2,x3 0}
3l b) Il ol d) IV eV

If y variesjointly as x and the square of z and inversdy asthe cube of w, by what factor isy
increased when zis doubled and w isdivided by 3if x remansthe same?

4 27
— b) — — d) 108 36
3 27 ) 4 9 108 ) ®

How much devation doesacar gain if it isgoing a 50 mph. for 15 minutes on aroad that increases 6
feet in devation for every 100 feet of driving?

a) 2376 ft b) 4500 ft c) 3960 ft d) 5280 ft €) none of these

Find the sum of the solutions to the equation x*- 3x = 10.

a 3 b) 7 c) 10 d) 23 €) none of these

Find the solutionto |x| - 1= 2x + 1.

2

a -2 b) 2 c) —0.667823 d) - 3 €) none of these
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15.

16.

17.

18.

19.

20.

Mr. Gauss paid atotal of $623 (including tax) for two airline tickets, one for an adult and the other for a
child. If the airline gives a 25% discount on the child' s ticket and the airport charges a $21 tax per ticket
regardless of type, what isthetota cost of the child' sticket (including the airport tax)?

a) $270.00 b) $267.00 c) $311.50 d) $249.00 €) none of these

Given (x- a)f’=x*- a, solvefor x.

_ 2
b) x=1/5 a-1 1/a2+1 « a;rl

C)X:T d) X=

a x=a

Define A asfollows a A b=a?- ab+b?. Cdculae (2A3)A 4.

a 11 b) 37 c) 147 d) 5 €) none of these

Define A asbefore aA b=a?- ab+b%. Solve 7 A x=25+3x.

a x1 {4, 6} b) xi {- 9 c) x1 {3, 7 d) x1 :712/373 €) no solution

~

Find the x intercept of the line that passes through the points (0, 7) and (3, 5.5).

a7 b) 19 c) 14 d) 12.5 €) none of these

Find the sum of al the solutionsto the eguation: [3x - 10] = x + 6.

al b) 7 c) 8 d) 9 e) 10
Given f(x)= ZX_+3 and g(x)=2x- 1,find f (g'1(3)).

9 13 9
) b) 2 0= ? - & 7
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22.

23.

24,

25.

26.

. L X2 HX- 42 o .
Solve the inequdity Tl 3 0. Expressyour answer in interva notation.
X +

[ 7.-)E[6¥)
b) (- ¥,- 7]E [6,¥)
o -¥ -1)E][6¥)
d(-¥-7E(16
e (-¥%-1)E(-1¥)

If the average (arithmetic mean) of five consecutive integersis m, what is the product of the grestest and
leest of these five integers?

a) 4 b) (m+2)? c) 2m d) 4m? & m?- 4

A ball isdropped from aheight of 72 inches. The ball rebounds %2 of the distance it falls on each bounce. How far
has the bl traveled verticaly when it ceases bouncing?

a 96in. b) 144 in. C) 216in. d) 288 in. €) morethan 300 in.
2 1
— 4+
Simplify X 2X
X+2
2

5 X 4x?
) 3 b) Z ) — d) = e) none of these

Simplity 8972 - 8% g{‘

9
al b) 943 + 48 c) V125 d) 11% e) none of these
. X-3 1 , . :
The equation — = 4 has two solutions. Their product is:
X -
a6 b) 7 c) 10 d) 12 e) 14
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28.

29.

30.

31.

32.

When the polynomia x* - 3x® - 7x* + 7x + 2 isdivided by x + 2, the quotient is
x®+ Bx? + Cx+1. Thevadueof B+C is

a -8 b) -2 c)0 d) 2 e) 10

Congder the following quadratic equations:

) x*+1=0

Iy x*-2=0

)  x*+x-1=0

V)  x*-x-2=0

Which of these equations, if any, has two different rel number solutions?
a Il 11, and IV only

b) Il, and IV only
o) I, Il and 111 only
d) 1, 11, 1, 1V

€) none of these

A cottage at the beginning of the first year was worth $25,000, but each yeer it lost ten percent of the value.
Approximately how many years will pass beforeits vaue is reduced to $2,500?

a) 6.5 years b) 9 years c) 11 years d) 22 years €) 100 years

Baskins-Robbins offers 31 different flavors of ice cream. Suppose you wish to order atriple scoop, with
each scoop adifferent flavor. How many different combinations of three flavors are possible?

a) 4,495 b) 8,990 c) 13,485 d) 26,970 €) none of these

Thesum of therootsof x* - x® +5x?> +4=0is

a-1 b) O c)1 d) 4 e) 5
If (x+3) isafactor of x®- 2kx+k?,thenkis
a3 b) -3 or9 c)3or-9 d) -3 e -9
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37.

38.

39.

40.

Find the fourth term in an arithmetic sequence in which the second term is—4 and the eighth term is 32.

a4 b) 8 c) 10 d) 14 €) none of these
Let x>o,s'mp|ify‘/;+— vx+l
Ix- Jx+1
a) - 2x- 2yX(x+1) -1 b) 2x- 2\/x(x+1) - 1 C) - 2X+2\x(x+1 -1
d) 2x+2,/x(x+1) +1 e -2x-1
1 1

A triangl€s Sdes have lengths ——,and 1 , What are the possible values of x?
X

Xx+2 x+1
8 0<x<+2 b) x>0 0 x>1 d) x<1 6 x >/2

A wirex incheslong is bent into the shape of acircle. Expressthe area of the circle (in
squareinches) interms of x.
2 2 2
a) 3.5%p b) X C) X d) L €) none of these
2p 4 4p

A pdindromic number isanumber that does not change if its digits are reversed. How many
different 3-digit pdindromic numbers exist if zero is not used?

a) 18 b) 72 c) 81 d) 144 €) 729

If the three points (-2 ,-1), (x,2), and (8,14) are collinear, then the vlue of x is:

al b) 1.5 c?2 d3 €) none of these
The distance from the point (3,10) to theliney = 2x + 3is

a) % b) Z—f 01 d) +/5 e) none of these

The solution of the equation 2**% = 42! s

1 1 2

— b) = c) — d1 e 2
a) 3 ) > ) 3 ) )



