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: . XY+ YZ+2ZX
1) Givenreal numbessy andz, define[ X, y, z | = <5757 V2 Evaluate| 3,2, -4 |.

2) Simpliw%.

3) The midpoints of the longer sides of a 2 by 4
rectangle are joined to the opposite vestias
indicated in the figure. Find the aredhsf
shaded quadrilateral.

4) Given three consecutive integers, the diffee between the cubes of the two largest integ&®6 more than the difference
between the cubes of the two smallesgirts. What is the largest integer ?

5) Ifwis 10% larger thar, x is 20% larger thag andy is 25% smaller than by what percent i& smaller tharz ?

6) A ladder leans against a wall. The tophefladder is 8 feet above the ground. If the otd the ladder is then moved 2 feet
farther from the wall, the top of the laddvill rest against the foot of the wall. How &pis the ladder ?

7) ABCD is a square, ABE is an equilateral tgi@nand A B
F is the point of intersection A€ and BE

Find the degree measureloEAF.

D C

8) Joe has a bag of marbles. Joe gives Lailfyohhis marbles and two more. Joe then givesddmalf of the marbles he has left

and two more. Finally, Joe gives Jack bathe marbles he has left and two more. Jo@hagnarble remaining in his bag. With
how many marbles did Joe start ?



9) The square AFGH is cut out of the rectangle B C
ABCD, leaving an area of 92%inlf FB = 4 inches
and DH = 8 inches, find the original aoda®\BCD.

A H D

10) Suppose that 60 percent of the populatierahgarticular virus. A medical test accurateledes the virus in 90 percent of the
cases in which the patient has the viousfalsely detects the virus in 20 percent ofdhges in which the patient does not have
the virus. If the same patient is tedweide, the results are said to be inconsistemtafresults of the two tests do not agree.

If the test is administered twice to altipnts, how many patients out of 250 would expegfet inconsistent results ?

11) Find all real solutions of X9 2(3%+2) = 243.

12) Suppose that sin2= —\/17— Express sif(x) + cos(x) as a rational number in lowest terms.

13) For each positive integerletay be the sum of the fir&t positive integers. If exactlyof theay consist of one digit,
exactly of theay consist of two digits and exacthof theay consist of three digits, what is the producty -z ?

14) A rectangular solid has a top face with 28
surface area of 28 square feet, a frace fvith
surface area of 20 square feet and a side
face with surface area of 70 square feet
What is the volume of this solid ?

70

20

15) John rolls two standard six-sided dice. eBithat the sum of the numbers on the top facesti§, what is the probability that the
sumis 7 ? Express your answer as a rational numbewest terms.

16) A hardware store sells three different Binflwidgets. Green widgets cost 25¢ each, blugeticost $1 each and red widgets

are $3 each. Traci bought 75 widgetsftotal cost of exactly $75. What is the greatestimer of green widgets she could have
bought?

17) Find the area of the convex polygon inglame with vertices at the points whose coordinates
(_21 3)1 (11 1@1 (5! 1@! (8! 7) and(4! O)

18) Letd be an acute angle such tkeat(2 0) + col(26) = 10. Expresssin(46) as a rational number in lowest terms.
19) A box contains 6 red balls, 4 blue balls argteen balls. Three balls are randomly drawrhuit replacement) from the box.
What is the probability that the threeldaklected are all the same color? Express ymwer as a rational number in lowest

terms.

20) Five members of a basketball team are weligiien average weight is calculated after eachegslés/weighed. If the average
weight increases by 2 pounds each tirow, thuch heavier is the last player than the first ?

21) Thelinex—2y =2, —X+y=4 and +y=4 intersect in pairs to determine the vertiges triangle.
Find the area of this triangle.



22) Rectangle A has verticesat (0,0), €0 ,(—4,6) and (—4,0). Rectangle Bvesices at (2, 0), (20, 0), (20, 8) and
(2, 8). Aline divides each rectangl®itwo regions of equal area. What is the slopthisfline ?

23) Suppose that P is a point that lies outsfde/o concentric circle€; and C,, with C; insideC,. Suppose that T is a point on
C, such that PTs tangent to @and PT = 17; suppose that S is a point ers€thafP< is tangent to @and PS = 15. If Q is the
point orC that is orPT (with Q between P and T), find TQ.

24) Find the sum of all real numbersuch that x — 2006 | + k— 2007 | = 3.

25) Suppose that b andc are positive integers such thaiog,,,(3) +b l0g,44(2) =c. What is the value ofa%b ?

26) Letf(x) =ax+b. Find all real values &f andb such thatf (f (f (1))) = 29 andf (f (f (0))) = 2.

27) LetS; be a square of side length 1. Egtbe a
square of side Iengén centered on the top side of.S
Construct triangles by joining the top ieg$ of squares S,
S; andS,. LetS3 be a square of side Iengfhcentered
on the top side of,S Construct triangles by joining the
top vertices of squar€s andSs. If this construction S,
is continued without end, find the sumhaf tireas of all
of the triangles.

28) If N'99s = 25 | find N (095 ?

29) LetC; be a circle of radius 1, |€, be a pair of congruent
circles inscribed in  let C4 be four congruent circles inscribed
in circlesC, and letCg be eight congruent circles inscribed in
circles G. The centers of all circles are on a diametet of
Find the area inside; and outsideC, plus the area inside
C; and outside @.

30) Let S be the set of all five—digit positimegers formed from the digits in the set {2,3,4,5,6,7,8, 9 } without
repetition. Find the number of thastegers in which the digits 3, 5 and 7 appear éiepfnot necessarily consecutively) from
left to right. For example, 93157 islsan integer.



31) Alice, Bob, Carl and Dave decide to playaang in which they take turns spinning a wheel bitivthe numbers 1, 2, 3 and 4
are equally likely to be selected. Thener is the first person who spins a 3. The oadgilay is Alice, Bob, Carl and Dave,
repeated until a winner is decided. Rhelprobability that Alice wins. Express yourwaasas a rational number in lowest terms.

32) Intriangle ABC, AG- 12. If one of the trisectors of angle B is the medi@AC and the other trisector of angle B is the altitude
toAC, find the area of triangle ABC.

33) Given a finite sequence afreal numbers, I8, be the sum of the firgtterms of the sequence. The Cesaro sum of
this sequence is defined to B8%22*%  Suppose that the Cesaro sumsef{ a; ,az , - - aag} is 100.
Find the value & so that the Cesaro sum &f ={ag,a;,az, - - g} is 101.

34) In arectangular solid, létbe the distance from one vertex to the diagormilyosite vertex. If the total edge length is 184 a
the total surface area is 622, fird

35) Find the largest positive integesuch thas’ can be expressed as the sump obnsecutive positive integers.
36) Find the number of ordered pas b) of positive integers such that Igg) + 10 log,(8) =7 and X a < b < 2007.

37) Ff(x)=x3-4x2+1&-9, f(@ =0, f(b) =0, f(c) =0 anda, b andc are all distinct, findf (+ + + + 2).

38) Find basea andb such that 386=272, and 144 =102, .

228

39) Letp(X) =x3 +x12 +x21 +x3¢ + . . 4 x2010 = Zk—o

Find the remainder whe(x) is divided byg(x).

x3+9K and q(x) = x5 —x3.

40) Let ABCD be a square with A= (0, 0), B5, 0), D 2 C
C=(,5) and D=(0,5). Let P beaint on the \
liney = 2x. Find the value af such that the sum ) -
of the squares of the distances from Beovertices \
of the square is a minimum. Nyl

o
Al ~JB
41) InA ABC,AB=7, BC=5 and CA=6. L
Locate pointB;, P, P3 andP,4 on BC so that
this side is partitioned into five congntisegments, P,
each of length 1. FRr=1, 2, 3and 4, letx = APy.
Findg,® +d,* +ds® + 4. P
P2
P




