Algebral
State Mathematics Contest Finals, May 1, 2003

1. Solveforx, gven: y=x-1 and y=2x+1.

ax=1 b) x=-1 C) x=-2 d x=-3 €) None of these

2
2. Which of the following expressionsis equivalent to (a'l- 23) ?

i 2.2 ) 2
;) L 4eb+da’ g L4+ 0 = - ap?
a a’ a’

ol)iz-@mb2 e) - a2 +4ab+ 4b?
a a

3. Which function best describes the graph given on theright.

a f(x)=-x2+x+5 5]
b) f(x)=-4(x- 4x- 5) 3,::
0 f(x)=1(2- 4x+5) 4
d) f(x)=9- (x- 2)? -i/ N 9\5'

e f(x)=- %(x2 +4x - 5)

which expression is equivalent to f (1- x)?

- __2 -
X X- 2 C)44xx d)X1

X- 2 1- X Xx+1 x2 +1

€) None of these



5. Find dl solutionsto the following equation:  x® - 6x = x°.

a xi {-2 3} b) xi {0,23} oxi{02-3} d xi{o} e xi{o-2 3}

6. Find the volume of a cube whose surface area has as many square centimeters as the total lengths of its
edges has centimeters.

a 2cnt b) 8cnt c) 3+/3ct? d) 27 cn?? e) 216 cn®

7. Find the next two number in this sequence: 245, 125, 65, 35, ...

a ..,20,125 ... b)...,20,10,... Q) ...2515 .. d ..2520,.. €..15 5 ..

8. Findtheequation of aline pardld to 3x- 5y =15 that intersectstheline y = x at x = 3.
5 5 3.6 3
=—X-2 b) y=-=-x+8 C) y=—X+— =—x-3 e y=3x- 6
a y 3 ) Y 3 ) Y st T dy c ) Y

9. Solvefor x. X+C:c+1
X+1

a X=c b) x=c- 2 C) Xx=—— d x=—— 2) x:—1
C C

10. Chris smonthly alowance starts with $10 in January, $20 in February, and continues increasing by $10 each
month. Pat’s alowance sarts at 10¢ and doubles each month. In which month did Pat’s alowance begin
to exceed Chris's?

a) 11" month b) 12" month c) 13" month e) 15" month f) 20" month



11.

12.

13.

14.

15.

16.

Gven y£8- 0.2x and y£15- 3x Deaeaminethe maximumvdueof X+ y.

a 25 b) 8 c) 10 d 15 € Thereisno maximum.

Let ABCD>0 wheee A=B+C, C=D+B- A and D=2B- A. Arrangethefour numbersin
increasing order.

a) ABCD b) CDBA c) DCBA d) CBDA €) BDCA
Find the distance between the two intersections of theline, y = 2x - 3, and the parabola, y=x* +2x- 7.
)13 b) 4 ) /53 d) 8 e) /80

Given ixz 8% . Solvefor x.
2

a1] o

C) g d) ?3 €) None of these

Jerry, who walks 2.4 miles per hour, sartswalking down atrail at 7aminthe morning. Travis, Startsan
hour later on the same trail, and catches up with Travis at noon. How fast did Traviswak?

a) 3 mph b) 3.53mph c) 4.2 mph d) 4.8 mph €) None of these

Given that there are 4 guys and 2 girls that must be split into 3 pairs, and assume that the splitting into pairs
is done randomly. What is the probability that the two girls are in one pair?

1

gl
ol

3 2 b) 0 % d



17.

18.

19.

20.

21.

22.

Luther has the following grades. 83, 85, 93, 91. What minimum grade does he need on the next
exam to raise his average above 89.5? (Only whole numbers are possible scores.)

a) 88 b) 90 c) 91 d) 95 €) 96

For what vaue of ¢ are the following three pointscollinear: (1,5), (3, ¢) and (7, 14).
a c=8 b) c=95 c) c=7 d)c=6.33 €) None of these
X+y+z=20, x- y=6andy- z=4 Fndx.

a 12 b) 2 c) 6 d) 10 €) None of these

Lety=10+3x- x* wherex andy are positive whole numbers. Find the sum of &l possible values of y.

a 10 b) 15 c) 40 d) 66 e 72

It took Peter 5 hours of driving to reach his destination. If he drove 55 mph hdf of the distance and 70 mph

the second part, how far did he travel ?

a) 305% miles b) 308 miles €) 3125 miles d) 3272 €) None of these

Find the sum of two numbers with the following properties.  The square of the first number is 10 units
larger than the second, and doubling the first number is 7 units larger than the second.

a-lor3 b)-9or-1 c) -10o0r2 d)-10o0r-16 €) None of these



23. Twopointsontheline y = 2.4x - 1.6 are exactly 13 units gpart. If both points are in the first quadrant and
one of the pointsis (4, 8), find the other point.

a) (16, 13) b) (14,32) o (7+05Y7,152+12J7) d) (9,20) e) (10, 22.4)

24. DefireA as aA b= E +% wherea and b are non-zero rational numbers. Evaluate: (x A 2) A (x + 2)
a

X2 +6x+4 2 X2 +4x+6 2X +1
- d)—— €)

2x(x +2) X+ 2 X+ 2 X+ 2

Q) 2x + 4 b)

25. DefineA asabove a A b:£+%, Solve 2x A 3=xA 12.
a

ax=9 b) x=6 C)x=2 d) x=18 e x=43

26. Given thefollowing program determine the vaue that will be printed:

1 LET x = 0
2 LET y = 10
3 ADD 0. 2*y to x and store resulting sumin x
4 REDUCE y by 1
5 |F x<y GOTO STEP 3
6 ELSE Print x
a)54 b) 6.8 c) 74 d 8 e 9.8

27. Thisyear Matildais as old as the sum of the ages of Carol and Fred. Two years ago she was three time as
old as Carol. If Fred isfive years older than Carol, How old is Matilda?

a) 23 b) 9 c) 14 d) 13 e) 43



28. Let f(x):x/x2+c- x wherec > 0. For what vdueof xis f (x) =c?

a Xx=c byx=c®+c ¢ x:_l% v1- 4c d)le_TC e) f(x) canneverequd c

29. Find the equation of alinethat is perpendicular to theline 4x - 3y =12 and that intersectsit a x = 6.

a y=0.75x- 0.5 b) y=2x-4 0 y=4x+4
d y=-0.75x+16.5 e) y=-0.75x+8.5

30. If z= 2y:x2 solve the expression for x.

X +y
- - 2y+./y? - 4
3 x=Y2-2) ) x=YEl-v2) g x=20 2
2 2 2
/ 2
d x=yx2 y2_1 e)x:w
2

31. Theleft graph showsthe function f (x) . Which functiona expression best describes the right graph?
6 6

N

a f(2-x)+4 b)4- f(x+2) c4- f(2-x) d4- f(x- 2 e 4+ f(x+2)

|
[ ]
b2
e
(=
|
[
1
[ ]
1 1
[



32.  Sheryl has $5 worth of slver coins (nickels, dimes, and quarters) in her coin jar. The tota number of
nickels is the same as the totd number of dimes. What is the maximum number of coinsin the jar.

a) 20 b) 55 c) 62 d) 75 e) 100

33. Find the point of intersection farthest away from the origin of the following two functions:

f(x)=x-3 and g(x):X—+3
X

8 (2+47, - 1+47) b) (2- ¥7, - 1- 7) 0 (3 2)
d) (3++/6, V6) o (-1-4)

34. Given f(x)=+/2x-1 deerminex where f (x- 2) =5.

a5 b) 13 c) 15 d)3 €) None of these

35. Given thefollowing information: Of the 135,000 voters 56% were women. 52% of the women and 47.5%
of the men voted for the Democrat. How many votes did the Democrat get?

a) 67,527 b) 71,145 €)75,600 d) 75,222 €) None of these

36. For what valuesof m will theline y = mx- 3 betangent to the parabola y = x* + 2.

am=z+2 bym= 5 c)m:i@ d)m:¥ e)m:?’iz\/g




37. Findan expresson for x intermsof C (but without using y), given the following two equations

12
C=2x+6y- 10 and =1
X+ 2y
3 X:1142rC b) x=26- C C))(:46;C d)x:46éc e))(:36-0

38. Jan hasaworking digital clock that shows internationd time (hours range from 0 to 23). Helooks at his
clock and notices that the hours are triple the minutes. Less than an hour earlier the minutes were the triple
of the hours. If itispast 5:00 PM (17:00) how much time elapsed?

a 55 minutes b) 45 minutes ) 33 minutes d) 27 minutes €) 15 minutes

39. Solveforx: +2x? - 3=2x- 3.

zﬁ b) x=3++3 0) x=3++/6 d) x=== 6 x=3

a x=

40. Which of the fallowing functions has these two criteria f (0) =0 and f(x+1)=2f(x) +1?

a f(x)=1- 2% b) f(x)=2x c) f(x)=2x*- x
d f(x)=2"-1 e f(x)=-2°-1



Algebral - Answers
Sate Mathematics Contest Finals, May 1, 2003

1 C 21. B
2 D 2. C
3 B 23. D
4 A 24. E
S E 25. C
6. B 26. B
1. A 27. A
8. C 28. D
9. E 29. E
10. B 30. E
11. C 31. D
12. B 32 C
13. E 3. A
14. E A C
15. A 3HB A
16. D 36. C
17. E 37. B
18. A 38 E
19. A 39. B
20. C 4. D

Best of Three: 10, 20, 30

Sudden Desth.: 5, 15, 25, 35, 40



