1) 2

2) 2.006" 10°
3) rhombus
4) A

5 k=7

6) 59
7) 89

9) 45 points/game

10) 300 votes

11) =025
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12) A

13) Lowe: 30
Reinhardt: 30

14) x=-6
15) e=-4=-13
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2+(0°0)°6=2+0=2

Her speed is constant initially, and then increases as she goes downhill.
The given lineis horizontal, so the parallel line has equation y =7 and

thus the y-coordinate of (2006,k) must be 7.

2006 = 2°17>59

The smallest possible value for ais 3, so the smallest possible value for 2a
is6. Thenthe smallest possible valuefor bis7,and 3bisat least 21, cis
at least 22, 4cisat least 88, and finaly disat least 89.
ThedistancebetweenU and Zis 2- £ =2 - 3 ==. The(U,Z) interval is
divided in to 5 congruent subintervals, each of length . Thus,

3 12 12 12 12 °

The total number of points scored in the 21 gamesis 56°21=1176. The
total number of points scored in thell home gamesis 66311 =726. Thus
the total number of points scored in the 10 away gamesis

1176 - 726 = 450, and hence they averaged 42 = 45 pointsaway game.
Let K, J, and L be the number of votes received by Kenneth, Judy, and
Linda Then K=2J and J =2L. Hence, L =3J =2(£K) =2K =300.
The probability of getting atail is0.5. The probability of getting a prime
number roll {2,3,5} is0.5. Since these events are independent of each
other , the probability of both events occurring is (0.5)(0.5)=0.25.

A) x*=xU x®- x=0U x(x- I)(x+1) =0, so 3 unique real solutions.

B) x*=-xU x*+x=0U0 x(x*+1) =0, so 1 rea solution and 2

complex solutions.

C) x*+4x*+4x=00 x(x+2)?=0, s0 2rea solutions

D) x*- x*-x+1=0U0 x®(x-1)- (x-1) =00 (x*-D(x-1D)=0
U (x+1(x- 1?2 =0, so 2 rea solutions.

Let L and R be the number of tests Lowe and Reinhardt had originally.

Then, L- 6=%(R+6)P L=2R+10 and

R-10=1(L+10)P R=1L+15. Hence,

L=2(1L+15)+100 2L =200 L=30P R=30.

200(6+x)=0U 6+x=0U x=-6

Multiplying the matrices, weget 3y=d+1=-6,s0 y=-2. Then

2y=3eU e=3y=4(-2)=- 1.



16) 162 pounds Let b be Batman’s weight in pounds. To balance, we must have
180°9=10b U b =162

17) f(0)=-1 f(0)=0°-1=-1
f(-2)=4 f(-2)=|-2-2=]- 4=4
f(3)=26 f(3)=3°-1=27-1=26

18) x=-&=-31 (%)2x+8 — 825 () (2-2)2X+8 — (23)2X+5 [ 2416 — 9bxi1s
U -4x-16=6x+150 -10x=310 x=-3

19) 1 X% - 11x+ 24 = (x- 8)(x- 3), and so the sum of these linear factorsis
2x-11. x*-10- 24=(x- 12)(x+2), and so the sum of these linear
factorsis 2x- 10. Thus, the answer is 2x- 10- (2x- 11) =1. Notefor
calculus students: In general, the sum of the linear factors of
f(x)=x*+bx+cis f(x). Show thisistrue.

20) x?- x-6<0U (x-3)(x+2)<0U -2<x<3

I T T2 x+x-2500 (x+2)(x-)>00 x<-20r x>1
The only value of x that does not satisfy at |east

one of these final inequalitiesis—2.

21) 1969 12'7900309t =100 12.79 =10(1+2.402¢ ***) U 0279 _ - oono
1+ 2.402¢ ™ 2.402
0t=—T 1n22799 697, Alternatively, graph P(t) and the

200309 §24025
horizontal line y =10 in your calculator and find where they intersect.

22) w=5i +3]j w=v+u=(3i+4j)+(2i- j)=5+3]j

23) m=-% b=3 Notet=y-2,50x=1-2(y-2)=-2y+5pb y=-1x+3.

24) no solution OR{ } OR /& OR impossible Given any real number k, [x- k| = 2 hastwo
solutions, namely x=k +2 or x=k- 2, the two real numbers exactly 2
units away from k.

25) a=1,b=-1  Notei®® =i® %2 =1x-1)=-1. Thus,
2006 +i%°%® - "% . 2006i _ 2006- 1- (- 1)"*- 2006i

2006 - 2006

26) 27 cubicinches A cube has 12 edges of equal length, and thus the largest cube made from
36 inches of wire has 3 inches of wire on each edge and has volume

3% = 27 cubic inches.
27) mPO =129° Note mBDMQN =86°. Thus, mMMN + mPO = 2:86. Hence,

AmMN =1720 mMN =43P mPO =3543=129.
28) 2and 3 109, o 2006 = |In22(())%2 » 2.54. Alternatively, note 20.06° » 20* = 400
n
and 20.06° » 20° =8000.

=1-1i




29) 240 ft. Let the pool have sides of length x and 2x. Then the border has area
2800 = 2>10x + 23:20x+4>100 =60x+400 b 60x =2400P x=40.
Thus, the perimeter is 6x = 240 feet.

30) 0 x* - 8=(x- r,)(x- r,)(x- r;) where r,r,,r, are the three cube roots of

8. If we expand the 2™ expression, the coefficient of x? is - (r, +1, +1,),
which must equal 0. Thus, the sum of the rootsis 0.

31) (2- ®)or(2-4%)or(2-4.875 Completing the square, y = 2(x- 2)* - 5. Thus, the
vertex of the parabolaisat (2,-5). Thelatusrectumis 5 and thusthe
distance from the vertex to the focusis . The parabolas opens up, and
thuswe add ; to the y-coordinate of the vertex.

32) 144/2 = /392 » 19.7990 Consider the followi ng picture of DABC, where CD isthe
altitude drawn from C to side AB. (Note: We know angles A and B are
both acute angles based on the values of their tangents, and thus the
atitudeisintheinterior of the triangle.)

B

A C
MDA =45°, so AD = DC and by the Pythagorean Theorem,
AD?+DC2 =144b 2AD2 =144b AD =+/72 =642 . Next note

%:tanB:B—cB:=%,so DB=82. Thus, c=6v2+8/2 =14.2.
Note: the approximate answer can be found by using a calculator to
approximate the measure of angles B and C, and then using the law of
Sines.
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33) § k2

k=1

34) 14.4 kmvhr 800m 1km ,60min, _ 144

2min. 1000m  1hr.
35) 24 cards Warmbrodt received 10 cards, so 8 cards was one half of Wohlever’'s
cards. Wohlever received 16 cards, so 14 cards was one half of
Holloway’s cards. Holloway received 28 cards, so 26 was half of Hower’'s
cards. Hower received 52 cards, but gave 28 cards to Holloway and thus
still had 24 cards at the end.

km/hr =14.4km/hr .



36) 66 = 18V2 » 14.6969 cm. Noteif the trapezoid has area equal to one third of the area

73

of the large triangle, the triangle formed by the segment has an area equal
to two-thirds of the area of the large triangle. These two triangles are

similar, so the ratio of the sides must be \/% . Hence, the segment must
have length 18\/; =6.6.

37) Brahmagupta or 30 square units Brahmagupta was an Indian mathematician and

38) /=2 » 36872

39) 9 marbles

40) 60.3mph

astronomer. He wrote the first text to consider O as a number.
Brahmagupta s formulafor the area of an circumscribed quadrilateral with

sidelengthsa, b, c,anddis A:\/(s- a)(s- b)(s- ¢)(s- d) wheresis
the semi-perimeter, i.e. s=2®cd |n particular, Heron's formulafor the

area of atriangle can be derived from this by considering one side of the
guadrilateral to have length 0. For the given quadrilateral, the
semiperimeter is 12, and thusthe areais

J@2- 9)(12- 6)(12- 2)(12- 7) =/3x640>6 = 30.
First, we find the equation of the line that passes through (2,-3) and is

perpendicular to the given line. The slope of thislineis 2, and thus

y+3=5(x-2) U y=5x- 2. Thetwo linesintersect at (25,4). The

distance between this point and (2,-3) is \/(2 25 1 (. 3- 1) = [

68 136 *
If do not have 3 marbles of any one color, then we have at most 2 marbles
of each color, for atotal of 8 marbles. Thus, as soon as we draw a 9™
marble, we are guaranteed 3 marbles are of the same color. Thisisan
example of afamous mathematical result known as the (generalized)
Pigeonhole Principle.
The Browns bus must do the entire trip in 6.25 hours. The fans stop to eat
for 1.5 hours and traveled initially for 228 hours. Thus, the bus must

travel the remaining 130 milesin 6.25- 1.5- 3L2 hours. Hence, the bus

1
must travel at 130 » 60.3mph.
6.25- 1.5- 228

150

The names of the students who qualify for the OHMIO competition will
be posted on the OCTM Tournament website

(www.octmtournament.orqg/)
by noon on Monday, March 6.

Solutions provided by: Dr. Christopher Swanson, Ashland University



