Ohio Council of Teachers of Mathematics
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1) 209

2) 5005
3) 12 boys
4) circle
5) 258

6) E
7) 2,3,5,13, 89

8) 20,085,120 gallons—=

9) 11
10) 10 units
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200+8+2°-0%8=208+1—-0 =209
(2008 +8002)/2 = 10010/2 = 5005
30=G+B=15B+B=25B=>B=30/25=12

Thegiven point is the center and the given distance is the radius.
2n+ (2n+2)+2n+4)+ -+ (2n+14) = 2008 =

16n + 56 = 2008 = 16n = 1952 = n = 122. Thus, the largest of the 8

consecutive even number2is + 14 = 2(122) + 14 = 258.

Alternatively, the mean of these numbier2008/8 = 251, so the 4

largest numbers are the first 4 even numbers greater than 251, namely 252,
254, 256, and 258.

A, B, C, D simplify to4x? — 5x — 6 while E simplifies to4x? — 7x — 6.

The first two terms of the Fibonacci seque are 1 and 1, and additional
terms are found by adding the two previous terms. Thus, the Fibonacci
numbers less than 100 are 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, and 89. Recall,
prime numbers are defined to be greater than 1, so 1 is not prime.

fgallon . 12 inches , 5280 /eet o 1968 miles = 20,085,120 gallons

4 inches 1 foot 1 mile

We must add 2 six times to 8, so tHetérm is8 + 6 x % =11.

The perimeter oARST iSRS + TS + RT = 12 + 8 + 10 = 30. Since
ARST~ALNE andLN/RS = 4/12 = 1/3, the perimeter cALNE is
1/3 x 30 = 10.

11) ANY equatiory = mx + b withm > 0 andb > 0.

Note, for the graph to intersect 3 quadrants, the line cannot be a horizontal
or vertical line. The he must have a positive slopefor otherwise its

graph would intersect quadrant IV. Tjénterceptb must be positive so

the graph intersects quadrant Il.

12) 252,004q. cm(or cn) A rectangle with a given perimeter has the greatest possible area if

13) k =-9
14) 48 uits

the rectangle is a square. Thifishe length of the side of the squares,is
then4s = 2008 = s = 502, and the area is? = 5022 = 252,004.

Given a rectangle with perimeter 2008cm and wid#émd lengtH,
2l +2w =2008=>1+w =1004 >w = 1004 — [. Thus, its area is

A(D) = lw =1(1004 — 1), and this function takes its maximum value
whenl = 502 and thusy = 502 andA4 = 5022 = 252,004.
For 2 to be a solutio2® +k-2+10=0=2k+18=0=k = —9.

Note the area of a semicircleds= nr?/2 = nd?/8. Thus,
AB? = 400 = AB = 20 andB(C? = 144 = BC = 12. Using the

Pythagorean Theorem or noting the triangle is similar to a 3:4:5 triangle,
we getAC = 16 and the perimeter 30 + 12 + 16 = 48.



.31 (31T
‘/2—5 + ‘/Z—Ei or 2 _ ‘/Z—Ei Changing to polar coordinateg, = oi(F+2nm) o, — pilFHnm).

There are only two values ofthat result ire having an angle between 0
and 2 ,n=0arnrellrgsulting in angle%}7Z and%”. Thus, the

15) —

. 3 . . 3 2 2.
solutions areosf +i smf = —g + \/2——1 and
m . . 7m N2 2.
cos =+ isin==X Y,
4 4 2 2

16) 1004votes 2008 =3(/ +5) = g(%s + 5) = g(gs) =25= 5 = 1004

17) 4or5o0r7 32=4a—-3b+ab=ab+4a—-3b—-12+12=(a—-3)(b+4) + 12.
Thus,20 = (a — 3)(b + 4) anda — 3 must be a factor of 20. In order for
b to be a positive integet,—3 =10ora—3 =20ra— 3 = 4.

18) 7 The first 9 digits to the right of the decimal correspond to the one digit
positive integers. The next 180 digits correspond to the 90 two digit
positive integers. Thus, we want th@08 — 9 — 180 = 1819™ digit

obtained by writing the-8ligit positive integers in order. Note,

% ~ 606.33 so we want the®idigit of the 607" 3-digit positive

integer, namely the first digit of 766

19) 119/180 Letx = 0.01; then10x = 0.1, and subtractig the £'equation from the

ond equation9x = 0.1 = % Hencep.01 = x = 10. Thus,

90
0.35 4+ 0.31 = 0.35 + 0.3 + 0.01 = 2—70 p 2 LS 119

10 90 180 180

20) ¥<x*ex’-x*<0ex*x-1)<0ex<1l,x#0
O—O
| [ | | | | | |
i o4 3 oo o1 28
21) 6% The cost of the bike this year$200 x 1.05 = $210 while the cosbf the
helmet this year i$50 = 1.10 = $55. Thus, the total combined cost this
year is $265 anai% = 1.06.
22) A, B, D The period of the tangent function i
23) k=51 If we use the Quadratic Formula to find the salnog of any quadratic

equation, we see two distinct real number solutions exist precisely when
the discriminantf? — 4ac) is positive. For this problem, we need

k% — 4(35)(18) > 0 & k% > 2520 & |k| > V2520 ~ 50.2. Thus, the

smallest positive integral value islois 51.

24) 13 To factor into two linear factors with integer coefficients, there must be
positive integers andb such that? + x — 2n = (x + a)(x — b).
Henceab =2nanda—b=1=2>a=b+1=(b+1)b = 2n. Thus,

we need the number of positive integesich thab? + b < 200. Note
132 4+ 13 =182 < 200 and14? + 14 = 210 > 200. Thusb can be any
number from 1 to 13.



- -2
25) AB = [5 12 ]andBA|S|mpOSS|bIe AB = [3 ] [ 5 3 2
11+(2)(2)10+(2)313+(2)2
3:14+4-(-2) 3:0+4-3 3:34+4:-2

[_5 126 171] BAis impossible since to migly matrices, the
number of columns in the first matrix must equal the number of rows in

the second matrix.
26) % or — or —— or 0.0027 or 0.0028 The number of ways the marbles can be
" drawn from the box is 6! = 720, two of which are tharbles in numerical

order or reverse numerical order. Thus, the probablll{-y—lg e

27) mr? Ziﬂ ~ 53.6165 sq. unitsUsing the law of cosines applied to anGIED,

82=7246%—2-6-7cos («CED) . Thus,
3 64 = 49 + 36 — 84 cos(«CED) > —21 = —84 cos(«CED)

= cos(«CED) = i . The center of the circle that circumscribes a

triangle occurs at the intersection of the perpendicular bisectors of the 3

sides of the triangle. In this diagram,is the midpoint oD andA is

the center of the circle of radius Themeasure of the central angle
¢ M8 P £CAD is twice the measure of the inscribed angiiD. AM bisects

2CAD, so£CAM = £CED. NoteCM =4 and

AM = rcos(2CAM) =r COS(ACED) = 5 Using the Pythagorean

Theoremy? = G) +4? > ——=16= r? = %6 Thus, the area of the

circle ismr? = j—g” ~ 53.6165.

28) 2 y2=4=2y=42;x>+y?=4=x>+4=4=>x=0. Thus, the
graphs intersect in exactly two points, (0,2) aneR{0,
29) %or 0.6 or 0.6667 hours. A works at a rate (}ﬁ—6jobs/hour, B works at a rate ﬁ—l

jobs/hour and C works ata rate;%ﬂobs/hour. Together, they work at a
rate of— +— + — = % . Multiplying by 2h(h + 6)(h + 1), we get

h+1
2h(h+ 1)+2h(h+6)+(h+6)(h+1) =2(h+6)(h+1)or
2h? + 2h + 2h?* +12h—h* —7Th—6=0=>3h>+7h— 6 = 0.

Hence,(3h —2)(h+3)=0=>h = 3 sinceh must be positie.

30) == or 26 or 26.370 or 26.3704 The mean |§’3*25”6“7*29”8*“*25”6 =22 The

median is the Bvalue when the scores are placed in ascendlng order,
namely 26. The mode is the answer that occurs most often, namely 25.

The mean of these three numbers@s— + 25+ 26) 72172.
31) A&D The slopes of perpendicular lines must be negatisipnacals of each
other. The slopes of A, B, C, and D are 2233,-2/3, and-3/2,

respectively. Thus, A & D represent perpendicular lines.







