State Mathematics Algebra |l Contest
May 3, 2001

If the length and width of arectangle were increased by 1, the areawould be 84. The area
would be 48 if the length and width were diminished by 1. Find the perimeter P of the origina
rectangle.

a 10<P<20 b. 20<P<30 C. 30<P<40
d. 40<P<50 e none of the above

Inthe sequence ... ,w, x,Yy,2,0,1,1,2,3,5,8, ..., eech term isthe sum of the two termsto
itsleft. Findthevaueof 2Xw +x +y +z).

a 2 b. 1 C. 0
d. -1 e -2
. 2X+4 _ 2(2X+1)
S :
mlfy \/ 2(2x+3)
3
a § b. £ c 2%
8 4
3
RSk e V3
4 2

A coinis biased so that the probability of obtaining ahead is 0.25. Ancther coin is biased
where the probability of obtaining ahead is 0.6. |f both coins are tossed, find the probability
of obtaining at least one head.

11 7 3
a — b. — C. —

20 10 10
d. % e none of the above

If apolynomid, F(x), hasred coefficientswith zerosat 2, 1+i, 3 - i, thenthispolynomid
must have a degree of :

a aleast 5 b. exactly 6 C. exactly 3
d. a least 6 e none of the above



10.

11.

The sum of the coefficients of the quadratic equation whose graph passesthrough (0, - 1),
(1,4), and (213) is

a 0 b. 2 C. 3
d. 4 e not unique

The sum of the solutions for the equation 85+ * = 4%* % *6 jg

a 1 b. -2 C. 0
a 2 o 16
5 15

Mary hasd liters of punch that is d% grape juice. How many liters of grape juice must she add
to make the punch 3d% grape juice?

d? 2d® d

o b. C. _

100 - 3d 100- 3d 100 + d
3d2

00+ d e none of the above

Theequation ||x + 3|- 2| = p, wherepisaconstant integer has exactly three distinct
solutions. Find the vaue of p.

a 0
d. 3 e

=]
ENQR

A particular question on amultiple-choice test that had 4 possible choices was omitted by 1/3
of the students taking the test. Of those answering the question, 7 selected choice A, 9 sdected
B, 5 sdlected C, and 3 selected D. How many students took the test?

a 33 b 27 c. 24
d 42 e 36

Leth(x+1) =NV 4 ¢y 12,3, and h(1)=-§, find h (3).

a 1 b. 0 C 5
d. 2 e 6



12.

13.

14.

15.

16.

17.

If x+y=5 and x* +3xy + 2y* =40, findthevadueof 2x + 4y.

a 16 b. 17 C. 19
d. 18 e none of the above

For what vaue of mwill the triangleformed by thelinesy =5, y=mx - 6, and y=- mx - 6
be equilatera?

a ﬁ b. ﬁ C. ﬁ
3 5
R E S
2 3
Ify ' =vy?- 1, find (y').
a y4 _ 2y2 b y4 + y2 C. y4 _ y2
d. y> -1 e none of the above

Define N( A ) as the number of dementsin set A and let A be the complement of A.
Let A,Band C besasfor whichthefollowingaretrue Al B, 2N(A) = N(B),

2N(BC C)=N(C), N(A) =30, N(C)=40, and N(ACC)=0. Find N(ACBCC).

a 10 b. 15 C. 20
d. 25 e 5

Let > x < denote the largest prime number less than x and &x T denote the smalest prime

number greater than X. Find the vaue of the following expresson:
41 + >33« - &33F + &> 23«1

a 28 b. 38 C. 35
d. 25 e 58

Let g(x) =ax’ + bx®> +cx - 7, where a, b, and ¢ are congtants. If g(- 5) =5, then g(5) is

a -7 b. -5 C. -15
d. -19 e not enough information



18.

19.

20.

21.

22.

The dtitudes of atriangle are three distinct integers, the larger two of which are 12 and 66.
Find the length of the shortest dtitude. Which of the following intervals contains the integer
olution?

a 0,3 b. [3,6) C. [6,9)
d. [9,12) e none of the above

M isatwo digit number whose vaue is N when the digits are reversed. The difference M - N
isapogtive perfect cube.  Which of the following statementsistrue.

The number N can end in any digit other than 5.
The number N does not exit.

There are exactly seven values of N.

There are exactly ten values of N.

None of these

®PoO T

Gven A(1,- 2), B(5 1), and C(- 2, 2), find the equation of the angle bisector a A.

a 5 - y=7 b. X-y=2 C. 7y - x=2

d. y=x+3 e none of the above

Let g(x) = -5 Theinverseof g can bewrittenin theform Xt 2 Find the product of
2x+ 1 bx +c

a, bandc.

a - 40 b - 30 o 30

d -35 e - 45

If 1x10* + 210" + 3X0° + 4X0%=24130and al bl c? d, then wha does

9 + E + E + i G}Ud?
2 4 8 16
a 2E b. S C. 23
16 16 16
d. 11 e 2E
16 8



23.

24,

25.

26.

27.

28.

Solve the following system of equations Smultaneoudy for x where x > 0.

y =11x + 3x®
y =11x* - 3x
What isthe vdue of x?
a 1 b 2 C 1 +g
d. i e Z
11 4
If a+b=3and a®> + b?> = 6, find the numericd vduefor a® + b®.
a 135 b. 18 C. 9
d. 95 e 243
Which of the following expressionsis equivdent tolog , (82) ?
a 64x b. 2X+ 6 C. X ;3

d. 2X e 16x

Determine the approximate percentage of theinterva [ 5,15] for which theinequdlity

X>4- is satisfied.

X+4
a 55 % b. 65 % C. 60 %
d. 45 % e none of the above

The difference between two postive numbersis 443. The product of the two numbersis 8.
What is the absolute vaue of the difference of their reciprocas?

E b. E C. E
2 3 4
d Zﬁ e ﬁ

If the discriminant of ax? + 2bx + ¢ = 0 iszero, then which of the following Statementsiis
true about a, b, and c?

they form an arithmetic progression
they are unequa
only bis negdive

they are dl negative numbers
they form a geometric progresson

®op o
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30.
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32.

33.

X -X

Solve £ -2e =2 for x, where x > 0.
a In(2+./5) b. In(2x.5) c. IN2+In./5
d. 4 e none of the above

If & b, and c areintegers such that (/4 +3/2 - 2)(a3/4 +b3/2 + ¢)=20, find the value of
at+b-c.

a 10 b. 18 C. 6
d. 23[4 e /a4

Find the sum of al proper fractions whose denominators are less than or equa to 100. (Include
unreduced fractionsin the sum.)

a 2075 b. 1050 C. 1175
d. 1275 e 2475

Given aright triangle with sides of length a, b, and cand area, a®*+b? - ¢®. Find %,the

ratio of the legs of theright triangle.
NE]

a 1 b. — C. 4
2

d. e none of the above

NS

Lynn purchased two candles of equa length. One of the candles will burn up completdy in 5
hours, while the other candle requires 7 hours to burn up completdly. If the candies arellit at
the same time, gpproximately how long will they burn before one of the candlesistwice the
length of the other?

a 3.9hr b. 3.2hr C. 2.8hr
d. 3hr e none of the above

A polynomia P(x) hasremainder - 5 when divided by x +1 and remainder 7 when divided by
X- 5. What isthe remainder when P(x) is divided by the product of x +1 and x - 5%

a 2X+3 b. 2x-3 C. 3x- 2
d. 35 e -35



35.

36.

37.

38.

39.

Find the distance between the origin and the center of the circle
X2+ y?- 6x- 4y +11=0

a J1_3 b. 13
d 52 e 245
3 a8ag_ .
If log, (&°b) =x and IogngT_y, whet isthevaueof log,a?
ebg
X +y X+y
a - log,4/3 b.
PR 4
X-y X-y
d. e - log,4/3
) ) 0g,

Find theintersection of thelines 2x + 3y = A and x+ 2y = B.

a (3B- 2A, A- 2B) b. (3A- 2B, B- 2A)
d (2AiB) e (3B- 2A,2B- A)

What is the sum of the numerical coefficients of the expression(a+ b)®?

a 218 b. 128
d. 256 e none of the above
Given f (x) =21 sove £ 180-3.
Xx-1 exg
a x=1 b. xX=2
d. X = 1 e X = 1
2 3

C.

|092£/§

c. (2A- 3B,2B- A)

250

In the xy-plane, how many lines whose x-intercept is a positive prime number and whose

y-intercept is a pogtive integer pass through the point (4, 3)?

a 0 b. 1
d. 3 e 4



