Alabama School of Fine Arts
Invitational Mathematics Tournament

January 6, 2007

Algebra | Exam

Directions:

1.

Make sure your name and student number are bubbleectly on the pink
answer sheet.

No books, notes, calculators, or other aids may bd.uUScratch paper will be
provided by the exam proctor.

You may write on this exam booklet; however, abwars must be recorded in
the proper places on the pink answer shlw®t. pink answer sheet must be
given to the exam proctor when time is called.

All answers must be simplifie@o not round unless stated in the question.
Units are not required in an answer. If a certarmffor the answer is requested,
be sure to use that form.

This exam consists of 25 multiple choice questisits A, B, C, D, and E as
answer choices. There are three tie-breaker qussfi@1, TB2, and TB3.
Write all answers to tie-breaker questions on theklof the pink answer sheet,
labeled with the respective number.

“NOTA” denotes “None of the above.”

Each correct answer earns 4 points. For each ecianswer, 1 point is
subtracted. There is no penalty for unansweredtiqunss
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1) If |X=~x, and|y| =y, then which of the following must be non-negative?

A. x+y D. y—-x
B. x-y E. NOTA
C. x
2) How many integers between 10 and 100 have exac#yd®mit equal to 3?
A. Sixteen D. Nineteen
B. Seventeen E. Twenty
C. Eighteen
I+ 3l
3) Simplify: 23!
5!
A D. =
10 20
1 E. NOTA
B. =
5
c. 1
4
4) The closest approximation ¢£.003" is
A. 1.006 D. 1.009
B. 1.007 E. 1.010
C. 1.008

5) A car travels at a speed of 30 mph over a certatarnce, and then returns over the same
distance at a speed of 20 mph. What is the avesaged for the total trip (in miles per hour)?

A. 20 D. 28
B. 24 E. NOTA
C. 25

2
3 z

3 (8 )3 .
6) If (3x)2 +(§xj =31, what isx?

A 1l D. 3
B. 10 E. NOTA
C. 6
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7) Harold has recently drained his pool. Scruffy, Hdiotrusty dog, is very happy about this
since he cannot swim. One day, Scruffy is playmthe empty pool when the hose somehow
turns on, pumping water into the pool at*minute. If the volume of the water reaches
above 100 rhin the pool, Scruffy dies. Smart Scruffy knowshas nothing to worry about.
Harold will come home in exactly 2 hours, and Sigrdhows he can drink fast enough to
keep the volume at or below 108rVhat is the minimum average drinking rate Scruffy
needs in order to survive? (Assume Scruffy cankdaitot of water and will gain no volume)

A g m*/minute D. gme’/minute
B. 13 m¥minute E. NOTA
6
C. 2—63 m*/minute
8) The solution set fox in the inequalityx* -3 <1 is
A. {x|—\/§<x<\/_2} D. {x|—\/§<x<x/_2 or — 2< X< ?
B. {x|—2<x<\/_2} E. NOTA

C. {x|—2< x<—J2 or/ 2< x< ?

9) How many times is the hour hand pointing in the sanection as the minute hand on a
standard clock in a week?

A7 D. 365
B. 24 E. NOTA
C. 168
10)If f(x)=39x* +106x+ 3E, which of the following is a factor of (x) ?
A. x+3 D. 3x+7
B. x+7 E. NOTA
C. 2x+3

11)At 6:00p.m. on January 6, 2006, Train A and TraiarB on the same track headed for a
head-on collision 120 miles apart. Both trainsteageling at a speed of 60 miles per hour.
Harold, not knowing what to do, starts at the frohTrain A at 6:00 pm and runs towards
Train B at the rate of 200 miles per hour. Themiediately after his rendezvous with Train
B, he turns back and starts running at the saned@atards Train A, then turns to Train B,
and so on and so forth until the inevitable monaérhe collision. Starting from 6:00 p.m.
until the moment of collision, how far does he run?

A. 120 miles D. 240 miles
B. 154.8 miles E. NOTA
C. 200 miles
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12)If x,=1,x, =2 and

h: £+2’ X, is
X X

A. 16 D. 28
B. 8 E. NOTA
C. 24

13)If 2007! was written in base 12, how many zeros idhere be if you started at the right of
the number and counted zeros to the left until ognio the first non-zero digit?

A. 998 D. 1998
B. 1000 E. NOTA
C. 1999
14)Simplify: \/2+\/2+\/ 2+ ...

A V2 c. 2-¥2

2 2
B. 242 D. 2

E. NOTA

15)In Madame Lee’s class of 35 students, a studemtksgérench, Spanish, English, or any
combination of the three. 20 students speak Endliglspeak Spanish, and 19 speak French.
8 speak both English and Spanish, 10 speak Emgtidirench, and 2 speak all three
languages. How many students speak French andsBpamiy?

A. 5 D. 15
B. 7 E. NOTA
C. 10

16)From a certain point on a level plain at the fofoh onountain, the angle of elevation of the
peak is 45°. From a point 50 feet farther away,ahgle of elevation of the peak is 30°. What
is the height (in feet) of the peak above the fifldhe mountain?

50 50
A — C. ——
J3 J3-1
B. 50(v3-1) D. 50v3+1
E. NOTA
_ _5-7x 7 .
17)If f(x)—6x+7 and g(x) = x¢0,—g , then what isf (f (g(f (g(f(f(2)))))))?
A. 2 5
C. —
g 2 4
3 D. Does not exist
E. NOTA

18)Billy can paint a house in 12 days. Joe can paietin 6 days. Jimmy can paint one in 8
days. Billy works everyday, while Joe and Jimmgialate days. If Joe works on the first
day, who is working when the house is completedtpdiand on which day?

A. Jimmy, day 4 D. Joe, day 5
B. Jimmy, day 5 E. NOTA
C. Joe, day 4
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19)Add: 2007 + 76267 36

A. 2,529,241 D. 8,563,251
B. 4,104,677 E. NOTA
C. 4,523,562
20)What point results from the rotation ()F\/2_73) 60° counterclockwise about the origin?
A. (-6,0) D. (-33-3/9
B. (-3V3-3 E. NOTA
c. (-3-3/9

21)t =-9 is a root of the equatiotf + 4t — 45. Which of the following statements is(are) correct
for the equation?
I. t-9 is a factor of the equation
Il. Division of the equation by—-9 yields the other factor of the quadratic equation
[ll. t=-5 is another root of the equation

A. lonly. D. I, I, and III.
B. Il and Il only. E. NOTA
C. lll only.

22)Harold is very athletic. At lunch, he and 4 frieradways sit at the sanoercular table with 6
seats (one seat is always empty). Harold will pJ#tymate Frisbee with the person/people
sitting to the immediate right and left of him. Wiathe probability that Chris, one of the
four friends, will play with him today?

A. 0.2 D. 05
B. 0.25 E. NOTA
C. 04

23)The fourth term o‘(l— 2x2)9 is:
A -223¢° D. 672"
B. -1249%° E. NOTA
C. 4x°

24) f(x) = Ax* + Bx+C. If the sum of the roots is 17, and the produdhefroots is 8, then what

is the value ofg ?

A -1f D, -/
8 13
. 8 E. NOTA
C 17
c. -2
17
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25)

Shadow

Ashley is 3 feet tall, and is standing near a 12 famp pole, creating a shadow. Initially, her
head is 15 feet from the light source. However,l@&glhecomes angry because her shadow is
too short, so she walks over and kicks the pole 80& in the opposite direction. Ashley

then walks back to her original position. How laagAshley’s new shadow (in feet)?

A. 4 18(2/3+ 9
5 18(2\/_3—1) D. 13
' 11 E. NOTA
18(2/3+ ]
c. ——1~
11
Tiebreakers:
. TT 217
sin—+ cos—
TB1: Simplify:
tan7—ﬂ

TB2: If pis a prime number, musf 21 also be prime (yes or no)?
TB3: Multiply: ~10,-8,-6, .56, 8 L

-9 -7 -5 7 7 9 11
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