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1) Atthe beginning of the semester, Mr. Kaad 125 students in his class. At the end of thees&am, he had 20 students in
his class. What was the percent decreaeinumber of students in Mr. Kost's class oersemester?

2) On amap, aline segment of Ien]gti'l inches represents 40 miles. What distance iesepted by a line segment of

length 2 inches?

3) Simplify(5-2- 5-1)(672- 6°1). Express your answer as a rational number indoveems.

4) What rational number betweénand—g is three times as far fro@ asitis from—g ?
5) Each small square in the given 10 x 10 squarehas '—
area of one square unit.

Find the area of the shaded region.

6) If a, b and c are integers such that a +cb=#991 and abc = 729, determine the valua®f b2 + c?.

7) The ratio of boys to girls in Mrs. Brown'ssas 3 to 2. In Mrs. Smith's class, the ratib@fs to girls is 4 to 3. If there
are 30 students in Mrs. Brown's class andt@8ents in Mrs. Smith's class, what is the tasahier of boys in the two

classes?

8) The sixth grade class at Williston Central &ihs raffling off a turkey as a fundraising prdie If the turkey costs $22 and
the tickets are sold at 75 cents each, hawmwyrtickets will have to be sold for the class @kma profit of $20 ?

9) A sweater, originally priced at $100, is sussieely discounted by 10%, 15% and 20%. Whategtiice of the sweater
after the third discount?

10) Aninteger n > 1 isbundant if the sum of its proper divisors (positive integévisors smaller than n) is greater than n.
Find the smallest abundant integer.

11) A binary operatiork is defined bya % b = a2 b - b2 a. Find 2(3%4).
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Larry's retirement portfolio consists of steeind bonds. In 2000, 30% of the value of hisfplistwas in stocks.
By 2008, the value of his stocks has doubiddle the value of his bonds has decreaseéj byVhat fraction of the

value of Larry's 2008 retirement portfolgoin bonds? Express your answer as a rational aumtowest terms.

A day of skiing at Misty Valley costs $40. \ever, if you purchase a Misty Pass for $100, yemeive a 30% discount on
each day that you ski. Suppose you purchadisty Pass at the beginning of the ski seashat is the fewest number of
days that you must ski so that your totatt ¢®less than it would have been if you had notipased a Misty Pass?

Find all real numbers x such tHabg; (x) — 2 =/l ogs (x3) - 8.

3
If X4 +X2 +1= 0, what is the value (éﬁ(z + XiZ) ?

Let f(x) be a function such that f(x) + 2 #3X) = 4x + 5 for every real number x. What is)®1
Let p(x) be a cubic polynomial such that pgém) forn =0, 1, — 1 and p(2) = 100. What is (3)

Ship A leaves port at 6:00 a.m. and travetsmhrth at a steady speed of 40 mph. Sometime Bitgy B leaves the same
port and travels due east at a steady spieg®l mph. At 10:00 a.m., the two ships are 20@sdpart.
How many minutes after Ship A left port &tip B leave port?

What is the largest positive integer n suet #008! is an integer multiple 6" ?

X
Find all ordered pairs of real numbers (®3fisfying both of the equations3* 9¥ = 81 and g—y = %

n-1

n-2

A sequencéay, } is defined byag = 3,a; = 6, anda, = Z forn = 2. Findasgos.

A cube is inscribed in a sphere of radiusFind the surface area of the cube.

Va+b -+/a =1

Find all ordered pairs of real numbers (asuzh that{ 1o
—2 b - 4 a = 1

Express te(arctan-; + arctan-; + arctan-i + arctan-;) as a rational number in lowest terms.

. e 200¢&y . . .. 2007 k k!
Find the number of positive integers 2008 such th{t N ) is divisible by( N )where( j ) = Tk-]1

In the next football season, the Flounderkplély 16 games and the outcomes of the gamedwilecorded as a 16-letter
sequence of W's and L's (a W for each wihamL for each loss; there will be no ties). Hoany such sequences
correspond to winning exactly six games withconsecutive wins?

Iff(x) =ax* + bx2 + 3x + 7 and f(—4) =2008, determine the value of f(4)

Find the area of the region in the xy planesigting of all points (x,y) whose coordinatessfgtthe inequalities
ly|-|x£2 and |x|= 3.



29) Suppose thab? = g—? + 2 + = + — + — + == where eacll; is an integer such that<0d; <j.

Findd, +d3 +d4 +ds +dg +d7 .

30) Letd be an acute angle such that 8c@s@28sec(8) = 65. Find the value of ca(

31) LetC, be a circle of radiu$§ ) " centered at the
origin, for =0, 1, 2, ... and le4, be the area of
the region that is inside cirély , and outside

circleC, .1, forn=0, 1, 2, ... The first three
regions are showshadedgin the figure.

Find i A,

n=20

32) In the plane, poirA has coordinate®, —2) and pointB has coordinate®, 2). The regiorSis the set of points inside
the square with vertices(ats, +5) and(5, +5), and the regioil consists of all pointX in the plane such that the
triangleA B X is obtuse. Find the area of the region commdaadT.

33) A standard die with sides labeled 1 throughm®lled three times. Find the probability tha¢ pproduct of the three numbers
rolled is divisible by 8. Express your aesws a rational number in lowest terms.

a+b+c=10
34) Suppose that a, b, ¢ are real numbers sut:h{th e Find the maximum value of a.

«f;1§+-|IJ2+C2 =50"
35) Letrq,r,,ra,ra4,r5 be the five roots of the equatio? x6x* + 6x3+ 7x-5=0.

5 5 2
Determine the value of), 3, (ri -1) .
i=1j=1

36) Jack and Doug run two races on a 200 yardt.trior the first race, Doug lets Jack start 8 gaklead and also gives him
a two second head start. Doug wins this ac2 seconds. For the second race, Doug leftssfart 16 yards ahead and
also gives him a 5 second head start. Dases this race by 20 yards. How many secondsititedee Doug to run the
200 yards?

37 ABC is an equilateral triangle of side length 1. A
Points D, E and F are chosen so that
AD=BE=CF= ;. Lines CQAE and BF
are drawn. These lines intersect at pdntsl
and |. Find the ratio of the area®GHI to the
area oAABC. Express your answer as a rational
number in lowest terms.



38 ABC is an isosceles right triangle with GBCA = 1. B
Point N is chosen inside the triangletsa t
LNBC = LNCA = tNAB. Find the area cANBC.

N
C o A
39) ABCD is a rectangl with AB= 4 anc AD = 3. LetF A P B
be any point on side AB_et E be the point on
diagonal DBsuch that PE DB. Let F be the point .

on diagonal AGuch that PE. AC.
Find PE+ PF.

Oe
o)

40) If a+b+c=3, ab+ac+bc=4 ant alp, finda1—2+i+i

b2  ¢c2’

41) Linesl; andl, intersect in the plane as shown. Circles
A and B, each of radius 1 cm, are drawgé¢ahtol,
and, as shown. Circle C is then constructed tangent
toly, |2, and A(externally, and circle D is constructed
tangent téy, I,, and B(externally, as shown. If the
radius of circle C is 4 cm, find the radafsircle D,
in cm.




