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2. Simplify ———+ :
The Colwmbus State University Mathematics faeulty weleome you to this 4-3a Ja-4
year's tournament and teo eur campus. We hope that you will be
successful on this test. B+ 8 Ga—4 (%3
a) 2 b) ) Ridgsus " A aSiE
Ja-4 12-3a ELEE
IWSTRUCTIONS: This is a S90-minute, S50=-problem, multiple-choice
examination. There are five (5) possible responzes to each {
question. You are to select the one (1] "best" il'lfl-mt te each. Yeou
may mark on the test booklet and on the paper provided to you. If 3. mem]muf' usti ] : .
you need more paper or an extra pencil, let one of the menitors = Exe mc s b tho Sollmwdi sy ttxt ghequations:
know. When you are sure of an answer, clrcle the cholce you have Ietdy=-6
made on the test booklet. After you have worked all of the problems Te+5p=-1

that you can work, carefully transfer your answers te the score

shaeet. Darken completely the blank corresponding te the letter of

YyoUF response to each gquestion. Mark your answers boldly with a a) -7 b} & €) -6 dy -28 e} =5
Ne. 2 pencil. If you must change an answer, completely erase your

first choice and then record the new answer. Incomplete erasures and

multiple marks for any guestion will be =cored as an incorrect

response. The examination will be scored on the basis of +12 for T
each correct answer, =3 for each incorrect selection and 0 for each i 2ic
omitted item. Each student will be given an initial score of +200. 4 Asmue that ¥ aud o ace posiive fud sulveord. ?+:_F

Pre-selected problems will be used as tie-breakers for individual { a) sl b} —:{r+3:l c) Lo dy fis+r) &) ey
awards. These precblems, in the crder in which they will be examined, s4r 2 2 r+s

are: 47, 49, 48, 44, 46 and 350.

Throughout thi:_:xam, AB will denote the line segment from vertex 4 . 5. Find the slope of the line that contains the points (1,-5) and (-1,-9)
to vertex B. AB will denote the length of AF. A1l pre-drawn : A

gecmetric figures are not necessarily drawn to scale. 1 1
a) 3 b ¢ 1 d) 2 ¢ 3

Review and check your score sheet carefully. Your stuodent 3 2

identification number and your school number must be epcoded

corractly on your score sheet.

When you complete your test, bring your pencil, scratch paper and : ?

answer sheet to the Test Monitor. You may leave the room after you . Al noon, Tom left point A walking due north, An hour later, Dick left point A walking

hawve handed in your anawer sheet. Flease leave guietly 5o as not to due east. Both bovs walked at 4 miles per hour and both carried walkie-talkies with a

disturb the other contestants. Please do not congregate outside the range of & miles. Al approximately what time did they cont i a

doors to the testing area. You may keep your copy of the test. Your PP i i tose act with each other?

sponsor will have a © of the answers.

i R 3)1:25pm.  b)130pm.  ¢) 1:49pm,  d)2:00pm €} 336 pm

Do MOT OPEM THIS TEST UNMTIL ¥oU ARE THSTEUCTED TO DO S0
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7. Find the product of all solutions to 3¢ +4x-2=10.

) % by '—32 0 % d) -';1 ¢ -24

8. Find the radius of the drcle 2 + 32+ -4y =1

Vi7
2

8 37 by 43 ¢;% d

9, Inthe figure below, the area of A ABC is 40 and the area of A ACE is 188. Find
the length of sagment B

%) % b) 10 98 G852

10, Wow that she is over seventy, my great-aunt insists on demonstrating her youth on her
birthday. Last year she hiked into the country at a rate of 3mph and bicycled back at 24
mph. How far into the country did she go assuming the entire trip took exactly & hours?

g) 10miles b) l6miles ) l4miles d) 12 miles ) 6 miles

11. If 20 ounces of dough are used to make 8 pizza 16 inches in diameter, how many
ounces are needed to make a pizza of the same thickness that is 20 inches in diameter?

&) 31.25 bl 25 c) 24 dy 35 e) 36
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12. Find the area of trapezoid ABCD.

D C

/1 ul
A 1 B F 13 B
I._u_*

2) —”f_’ BB o 831 d}”iﬁ B —”‘f‘

13, The polynomial P{x) evaluated at x = 4is 8. If P(x) = (Nx}x—4)+r for some
polynomial (Nx), find r.

a) 2 b4 08 d) 16 ) 32

14, The area of A ABE is one-half the area of A ACD. Find the product of AE and
EE.

8) 300 b) 300 -1542 ) 150 d) 75 €) 100 - 542

15. Solve for xifa>0 and 8- 2° = &
) log,(a® +a-1) b} log, (a® +a) c) log {a+1)

k) )2
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6. Let A={obciandB=1{1,2 3, 4 5} Which set(s) of ordered pairs represent a
function from set A toset B 7

i {(22), (53 (c4) ) i) {(a4),(b,5)}
(i) { (a,1) (b1}, (a1} } ) { (a1}, {a.2), (b3}, (b4, (c,5) }
a) (i) only b) (i) and (iv) only ¢) (if), (iif) and (iv) only

d) (i} and (i) enly - €} (iv) only

17. A car radistor contains 10 quarts of 30% entifreeze solution. How many quarts will -
have to be replaced with pure antifreeze if the resulling solution is to be 50%% antifreeze.

8)3.143 b) 2,857 c} 3.500 d) 2.000 &) 3.000

18. A group of n people decide to buy & $36,000 minibus for a charitable organization.
Each person will pay an equal share of the cost, If three additional people were to join the
group, the cost per person would decrease by $£1000. Find n

) 12 b) 6 c)3 )9 &) 10

19. The stopping distance of an automobile is directly proportional to the square of its
speed. A car required 75 feet to stop when its speed was 30 miles per hour. Estimate the
stopping distance if the brakes are npplied when the car is traveling at 50 miles per hour.
a) 125 feet b) 345 feet €) 20833 feet

d) 18734 feet ) 250.75 feet

20. A class of 20 students had an average of 84 on an algebra test . Another algebra class
consisting of 25 students had an average of 66 on the same test. What is the average test
grade for the two algebra classes combined?

a) 71 by 72 ¢ T dy 75 €} T4
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21. Find the area of the triangle ABC below.

sinla
2

a8 cos2e  b) sin2a  ¢) Zsing d) sinag (1-sina) €)

22. Find the smaller of the angles for which the lines y=3x -2 and
¥ =-2x 47 intersect,

a) 3% by 43" c) 45 d} 48° e) 33°

23, Find the area of the triangle bounded by the r-axis, y=3x+2 and x=12.

a}% b}% ;}333 48 ¢) 4

24. I D-:x-r.-;, the expression log(cot x) is equivalent to which of the following?

ﬁ ) log({cos x) + log(sin x)

a) loglcosx)+loglcacx) b
logicosx)
lﬂ m t} IDﬂIﬂJ‘I I}

25, Find the following sum:  § 41 +i° +eoo 47"

a) 9541  B)96+i ¢} 9T+i  d) 96+ &) 95+
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26, Inthe diagram below ABCD is a square inscribed in a unit circle with center O,
ABP is a line segment and PC is tangent to the cirele. Find PD.

A P

0 32 b) 542 ¢ 42 d) 10 &) 3

27. Thres rods are to be chosen from a box containing 5 rods measuring 15, 30, 40, 60
and 90 centimeters in length, What is the probability that they can be arranged in &
triangle? (Assume that each rod is equally likely to be chosen.)

1) 275 by 3/5 c) 4/5 d) 3/10 ) 172

28. Opening drain A will empty 2 swimming pool in 5 hours and opening both drain A
and drain B will empty it in 2 hours, How long will it take to empty the pool if anly drain
B iz opened?

8) 3 hours 20 minutes b) 3 hours 40 minutes €} 5 hours

d) 3 hours 24 mintes &} 3 hours 36 minutes

29, A homeowner needs four hours to mow his lawn. His son can mow the same lawn in
six hours. How long will it take to mow the lawn if the father and son work together to
mow half the lawn end the son finishes the job alone?

a) 5 hours 24 minutes b) 4 hours 24 minutes €) 5 hours 12 minutes

d}) 4 hours 12 minutes e) 5 hours 30 minutes
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30. The diameter AB of the circle below has length 12 and CD, which is perpendicular to
the diameter, has length 5. Find the length of AD, given that AD <6,

[

AN
.

A

a) 6-411 b) 18- it £) L =a 1k ';rﬁ_

o 12 +2J1'T o6

31. How many three-digit natural numbers are there of the form stu, where s>t>u?

&) 648 b) 576 ©) 504 d) 96 &) 120

32. Find the sum of all positive integers less than 10,000 that are both perfect squares and
perfect cubes,

a)l b) 4 € 2120 d) 12675 ) 4890

33, Find the coefficient of x' in (1-247)".

8) 28 by -1792 c) 1792 3 d) 64 e) =31

34, Of a group of red, blue and yellow marbles, all except 2 are red, all except 2 are blue
and all except 2 are yellow. How many marhles are there?

8) 2 b) 3 c) 4 dy 5 e 7
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35, Consider the parabola ¥ = x*. Let T be the triangle with vertices on this parabola at
x=1, x=3, and r=~-1. Find the arca of T.

&) 4 by g o6 )5 € 16

36. In the triangle ABC, if A=120" and B is the smallest angle, then the ratio of BC
to AC is

) m:m% h)l:sslhn{-!— ¢} less than +2
d) lessthan 3 €) greater than +3

37. When a rubber ball is dropped, it rebounds to a height that is 75% of that from which
it was dropped, From what height was the ball dropped if the total distance traveled was
286 fieet at the time it struck the ground for the fourth time?

a2 b) 105 c) 60.2 d) 64 €) 80

38. Three married couples have purchased six seats in a row for musical comedy., How
many different ways can they be seated if each couple must sit together.

a) 48 b) 6 c) 8 )9 )12

39, Bob and Tom, both 50% marksmen with a squirt gun, decide to fight a duel in which
they alternate shots until one gets wet. What ia the probability that the first one to shoot
will win the duel?

a) 112 b) 344 &) 23 d) 1320 ) 1325

40. Find the sum of all the roots , both real and not real, of the equation
-4t 3+ 2x-6=0,

a4 b)6 )3 dyd+2i  d)4-2i
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41, Determine the area (in square units) of the region which is the intersection of the
regions x|+ [y =land y 2.

)2 )1 64 d) 0.5 03

42, The figure below shows two abutting circles of radius 1, one centered at the origin,
the other at (2, 0). Find the exact coordinates of p, the point where the line through
{-1, 07y and tangent to the second circle meets the first circle.

¥ 4

e e
A

52 2 A5 5 214

) (T.E) b (;-Tl € {E'T]
1
a8 o@D

43.Let z, = ﬁ-l-{cuslﬂ“ +isin10°). Find the exact value of the product
B Ea Ty Ty Zigy -

1 i 1 i
Sew B Uhawm Yn Yo
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44, The unit cirele below has center O and diameter 5P, AC is a perpendicular
bisector of OF . BP is extended to D so that BP = PD. Find the perimeter of the
quadrilateral ABCD.

: ﬂﬁh—_ :
N

45T BI1+52I 1+35 §3+15 e 242413

45_Ifmsﬁ=% and 270" < @ < 360", find uua-g
== Ry ple] A A b
&) = ) 3 c) 2 d) 3 e} =

46, A local political organization s about 1o elect 2 president, a vice-president and 2
treasurer. Persons A, B and C have each decided to run for president. If not elected, they
will run for vice-president. If again unsuccessful, they will run for treasurer. Persons D
and E are going to run for vice-president and, if not successful, will run for treasurer.
Person F will run for president only. Persons G and H are to run for treasurer only. How
many possible cutcomes are there for this election?

2) 64 by 50 ) 140 d) 6720 £) 40320

47. Find the product of all coordinates of all points (x,y) that satisfy both
x4yt 10y =22 and xy -2y +6=0

576 324 81 24

d) '-}E

81
1 s Siond
e )3 L 25
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d_22-1 i de
W10 =T and g(x)=70-20), Eed
Tx-3 _Ix-3 (2x—1)
P B ) Gro1y
_4x-1 4x-1
L L

48. Find the sum of all integral coordinates of the points (x, ) with x>0, ¥>0, and
x+y <101, Thatis, find ¥ (x+ ¥), where x and y are positive integers.

Bgatpaiem

8) 166650  b)49500  ¢)333300  d) 666600 ) 1010000

T I
50, The area A nfmdﬂpaeurm:ﬁ:nn:—,+;—z=l with aand b positive is given by

A =z ab. Find the area of the ellipse r’-h+2y*+ﬁy=%.

) m‘f’ W6 32s  d) 18 ¢ 9‘{:_’



