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1) Express£— as a rational number in lowest terms.
6 8

2) Simplify the expressiof2=2 + 372 + 121)3/2. Express your answer as a rational number insoteems.

1072 - 938

as a rational number in lowest terms.
201CF

3) Express

4) Larry has a sum of money that he would like@oate to charity. He wants to give $25 to eadhiofavorite charities,
but he will be short $10. He decides to gimey $20 to each of his favorite charities, whicill ilgave him with $25.
Find the sum of money Larry wishes to donateharity.

5) Ifx+y=4andxy=-12, find the valuexdf + 5xy + y2.

6) What is the smallest positive integer n sueth #50n is a perfect cube?

2 _
7) Find the largest integer n such th%rh—i’s is an integer.

3n+1

if nis odd
8) Define the function T(n) . For example, T(13) =20 and T(8) = 4.
if nis even

NS N

What is the smallest value of k such th&t1T3 = (ToTo- ..o T)(113)=1?

k — iterations

9) FindthevalueoJ3+\/3+'\/3+x/3+... .

10) Mr. Kost has 20 students in his morning chass 30 students in his afternoon class. He gaveaine test to both classes.
The average grade on the test for his mgradiass was 70%. The average grade for the twsedasombined was 79%.
What was the average grade for his afterrbass?

11) Find all real values of x such that  feff *7) = 30.

12) Define the operatiog by ag b = % +ab. Find the value of a such tha® 3 = a® 2.

13) Find the positive integer base b such thég)? = 333, .

14) Find the exact value of ¢85 °) sin(15 °) — co$15 °) sin>(15 °).



R
15) Find all ordered pairs (X,y) that satisfy ystem of equation 3 7
-+ =22
X y
16) If the figure, AC= 6, BC = 8, AB = 10, Disthe C
midpoint of ABand DE -L AB. Find the length DE. E
A D B

17) What is the coefficient of 3&? ¢ in the expansion of (a + b +&?

18) An equilateral triangle is hollowed out by connecting thépdints
of each side and removing the central triangle. The prosess i
repeated on each of the three new smaller equilateral téang
The shaded triangles represent the total area removed sideafe
the first two hollowing out actions. This removal proces®jgeated
twice more. If arandom pointis chosen from the originaitgke,
what is the probability that it will be removed during the féwllowing
out actions? Express your answer as a rational number irstdamns.

19) The perimeter of an equilateral triangle igéased by 6 cm to form a new equilateral triandgfiehe area of the new
equilateral triangle is three times the arkthe original equilateral triangle, find the Iengf a side of the new equilateral triangle.

20) Find all real roots of the equation (x)* 2 25x(x — 4) + 44 = 0.

21) Letp, q, = 2 be integers such thc’:’\-l)t + é + % < 1. What is the smallest value of p + q + r?

22) How many ways can the letterdN@ODL ES be arranged so that the consonants are in alpbabetder
(not necessarily consecutively)?

23) Leta, b, c and d be real numbers such that, (b) = 6, log, (c) = % and log, (d) = 3.
Find the value of Iocqv abc). Express your answer as a rational number ingoteems.

24) How many different paths are there from point A to point B, B

travelling upward, to the right, or diagonally upward along
linesinthe figure? One such path isiillustrated.

A
25) Find the area of the region in the plane atingj of all points (x,y) such thatx | + |[x - 4| <y <8.

26) On three consecutive days, Tom left his hat$e30 in the morning to drive to work. On theffiday, he drove
at 40 mph and arrived 3 minutes late. @nsécond day, he drove at 60 mph and arrived 8tesiraarly.
On the third day, he arrived exactly on titdew fast did Tom drive on the third day?



27) The figure displays a corner of a regular polygon that P Q

contains two consecutive vertices, P and Q. The corner B\B
was removed from the polygon by cutting along the line A/ AN
segment from Ato B, where A and B are points on the /

boundary of the polygon. Itis known that+ 8 =40 °,
wherea andp are the respective angles at A and B.
How many sides does the polygon have ?

28) Suppose that f(x) #x% a2 + bx + cx +d where a, b, ¢ and d are real numbkr§1+2i) = f(3) =0,
where? = — 1, what is the value ofa—-b +c—d ?

29) If kis a positive integer, let S(k) be thersaf the digits of k. For example, S(322) = 7 &{8) = 8. For
how many two-digit positive integers n i§S&)) =5 ?

30) Forwhatreal xis f(x) =|x—1]—|x+4|x—8|amaximum ?

31) Four lines parallel to the base of a triangle divide the otWwersides
of the triangle into five equal segments and the trianglefine distinct
regions. If the area of the largest of these regions is 271 isltlae
area of the triangle ?

32) A 72 x 96 foot rectangular grass plotis cut diagonally by addt fvide
paved walkway. If one edge of the walkway is along the diagoha
the rectangular plot, what is the area of the paved walkway® T
walkway is the shaded region in the sketch.

12
o o SOy 1 o
33) If 0°<f<90°and sif5) = = find tang).
34) Let P be a point in the interior of a rectangle ABCD. If AP, D C
BP =10 and CP= 14, find the length DP.
14
P
10
A B
. . . X+ 12+ (y+1%=+2
35) For what values of t are the circles defingdhe equations ) tangent?
(X=7% + (y-H? = 5?



36) Each edge of the tetrahedron ABCD has length 4. B
Point P is on edge ABnd AP= 3. Point Q is the
midpoint of edge CD A bug travels from P to Q,
always moving on the surface of the tetrahedron.
What is the shortest distance that the bug can travel?

C

37) How many ordered pairs (a , b) of real numbatisfy the equatiota+ bi)?°° = a—bi , wherei?=—-17?

38) Intriangle ABC,LABC = 45°and BC= 3. C
Point D is on BCand BD= 1. If LDAB =15 °,
whatis the degree measure/oBAC ?

39) LetA = (0, —12andB= (4, 0) bepointsinthe
plane. If Cis a point on the parabolazy x?, find x
so that the area of triangle ABC is a minimum.

/‘ A
40) If the sum of a list of an odd number of cangive positive integers is 2010, what is the sestlpossible integer
in any such list?

10

41) Find the value of Z i k Express your answer as a rational number ingoteems.
k=1

+ k2+1°



