. All of the following are true for a given angle A4, 0 < A < 7, except:
a) sin?A =1—cos®> A b) 1 =sec? A —tan® A c) sec?A—1=tan? A

d) 1 =cscAsin A e) cos® A =sin® A

. A New York deli advertises “Best Submarine Sandwiches in Town”. FEach sandwich consists of one meat choice,
one cheese choice and one bread choice. They offer 10 types of meat, 4 types of cheese, and 6 types of bread.
How many submarine sandwiches can be made from these selections?

a) 20 b) 240 c) 120 d) 12 e) none of these

. 4% of 300% of x is equal to
a) .12z b) .07z ¢) 3.04z d) 304z e) 1200z

. How many 4 digit numbers are divisible by 57
a) 1000 b) 1800 c) 2400 d) 4800 e) 5000

. In a certain state lottery, you pick any 3 numbers in the range 1 to 30. The three distinct numbers are randomly
drawn from an urn, and you win the big jackpot if your three numbers are drawn (in any order). What are
the chances that you will win the big jackpot?

a) 1in 10 b) 3in 29 ¢) 1 in 4060 d) 3in 8120 e) 1in 24,360

. Let a, b, and c represent the sides of a right triangle, with ¢ being the hypotenuse length. Which of the following
statements is true?

a) a®+b =c? b) a® - b3 > ¢? c) a®+b3>c? d) a®+b3<c? e) a®—b3=¢?

. Bill and Bob are two oarsmen who row at the same rate. Bill is rowing on a river going = miles with the
current, and then = miles against the current. Bob rows 2x miles on a lake with no current. If you know the
rowing rate is greater than the river’s current, then which of the following is true?

a) Bill takes longer. b) Bob takes longer. c) Bill and Bob take the same amount of time.

d) Cannot determine without knowing the value of the current’s rate. e) Rate doesn’t matter. No Solution

. An auto dealer has three brands of car to choose from and the following 9 options which you may or may
not wish to to include: CD player upgrade, 4 wheel drive, glow-in-the-dark hubcaps, moon roof, trailer hitch,
digital compass, roof rack, rear spoiler, and leather seats. If you can have as many or as few options added to
your car as you want, how many different cars are possible?

a) 1088640 b) 362880 c) 4096 d) 1536 e) 512



10.

11.

12.

13.

14.

15.

16.

Determine whether the series 12 4 8 + ? + % + --- converges or diverges. If it converges, find the sum.

a) converges, sum = 26 b) converges, sum = 36 ¢) converges, sum = 40

d) converges, sum = 63 e) diverges

If p — ¢ > 0, which of the following must be true?

a) If¢g=0, thenp<0 b) If ¢ <0, then p <0 c¢) Ifp>0,theng>0
d) Ifg<1,thenp>1 e) None of the Above

Ify = 10:2“, for z > 0, which of the following is true?

a) y varies directly with x b) y varies inversely with x> ¢) y varies as the square of x
d) y varies directly with log x e) y varies inversely with x

Suppose that 0 <6 < 5§ and secf = 5. Which of the following must be true?

a) tanﬁz”ifg b) sin@z\/xﬁi_g c) csc@z\/zﬁi_g d) cot@zv"‘”;*9 e) tan9:\/z§7_9

A circle with center at point O has radius 1 inch. A point B is 3 inches away from O. The tangents to the
circle from B touch the circle at points A and C. What is the area of the quadrilateral, OABC?

a) 2.25 b) 3 c) 2v2 d) V10 e) 2v/3

The logically equivalent statement to “Not all dogs have fleas.” is

a) Some dogs have fleas. b) Some dogs do not have fleas. ¢) There exists a dog with fleas.

d) All pets with fleas are not dogs. e) Every dog does not have fleas.

A box of chocolates has 10 pieces of chocolate that look identical, but four of them have caramel in the middle,
four have an orange cream in the middle and two are solid chocolate. If two are randomly selected, what is the
probability at least one contains caramel?

a) 2/3 b) 4/15 c) 8/45 d) 21/25 e) 1/2

A restaurant manager must get 6 of 9 waiters to work catering a banquet. Two of the waiters (Tom and Joe)
refuse to work together. How many ways can the manager assemble the team where Tom and Joe are not both
on it?

a) 56 b) 84 c) 7 d) 35 e) 49



17.

18.

19.

20.

21.

22.

23.

Define a function as f(z) = /\e;!M, x =0, 1, 2, ...; where X is positive and real-valued. The maximum value of

f(x) occurs at which value of z?

a) the greatest integer less than A b) the greatest integer less then 1/A c) 0

d) Oif A\<land1lifA>1 e) mnone of the above

Suppose that triangle AABC' is equilateral and define the following “functions” on the position of AABC"
s reflects AABC about the altitude to that base (ie., if A is the top vertex, then s switches B and C),
r rotates AABC 120° sending A — B, B— C, and C — A,
t rotates AABC 240° sending A — C, B+— A, and C — B.

Which of the following compositions return AABC back to its original position?

a) sot b) sorosor c) tos d) ror e) sorosot

Let = be an odd natural number. If z is divided by 6, it leaves a remainder of y. If y? is divided by 4, it leaves
a remainder of z. Which of the following must be true of 27

a) z=3 b) z=5 c) z=1 d) ziseven e) mnone of the above

If a regular hexagon has all of its diagonals (line segments connecting non-consecutive vertices), then how many
non-overlapping regions are there in the interior of the hexagon?

a) 12 b) 18 c) 20 d) 24 e) none of the above

What is the largest perfect square that divides 15! ?
a) 28345272 b) 216365272 c) 210365272 d) 2%6365272.11-13 e) 211365372

The two circles are tangent to each other, and are each tangent to the square surrounding them. If each circle
has radius 1, then the area of the entire square is

a) 10+ /2 b) 8+2v2 c) 44+6v2 d) 2+8v2 e) 6+4v2

The sum of the solutions of a quadratic equation is % and the product is %. A possible quadratic equation

that has these solutions is
a) 1222 + 11z —2=0 b) 1222 — 112 +2=0 c) 622 —22—11=0

d) 622 -1z +1=0 e) 622 —22+11=0



24. The number of positive integers less than 30 that can be written as the product of two distinct primes is
a) 13 b) 11 c) 10 d) 8 e) 7

25. Triangle PQR has angle R as a right angle, QT = QV, and PS = PV. The measure of angle SVT is

R a) 55° b) 35° c) 75° d) 45° e) 90°

26. If the roots of the equations 22 — px + ¢ = 0 are r; and 7, then 72 + 73 =
a) p* + ¢ b) p* —2q c) p* = ¢ d) p e) ¢°

27. If N is a positive integer greater than 1, then N(N-1)(N+1) is always

a) divisible by 2N b) greater than 6 c¢) divisible by 3

d) greater than N3 e) divisible by N2

28. cos(2sin~! L) =
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29. A fair coin is tossed until it lands heads up. What is the probability that heads first appears on an odd-numbered
toss?

) 4 b) 4 ) 3 2

N

e)%

30. In how many distinct ways can the letters in the word ‘SAVANNAH’ be arranged?
a) 560 b) 13400 c) 6720 d) 3360 e) 20160



31. We come upon a woman on the bank of a river who possesses only 5 rocks that she intends to toss in front of
herself within leaping distance to enable her to cross the river and yet keep her feet dry. Each rock has the
probability 2/3 that it will adhere to the river bottom and serve as a stepping stone (and probability 1/3 it
will float down river). She needs 4 rocks to accomplish her task. What is the probability she is able to cross
the river on her rocks?

a) 112/243 b) 16/81 c) 16/243 d) 80/243 c) 32/243

32. How many zeros does the number 100! end in?
a) 10 b) 11 c) 21 d) 20 e) 24

33. What is the length of the altitude of the 3-4-5 right triangle from the vertex at the right angle?

a) 2.4 b) 1.8 c) 2 d) V3 e) V5

34. An isosceles triangle has two sides of length 10 inches. If the length of the third side is a whole number of
inches, and the area of the triangle is a whole number of square inches, what is the area of the triangle?

a) 37 in? b) 40 in? c) 45 in? d) 48 in? e) 50 in?

35. Solve for z. logg(x + 1) —logy z = 1.
b) 71?;/5 )

N

a)%

36. In a group of 10 people, the mean age is 20.5 years. One more person joins this group. How old is this 11th
person if the mean age of the group increased to 21 years?

a) 21.5 b) 26 c) 31 d) 25 e) none of these

37. Find the degree measure of the smallest positive angle 6 that satisfies the equation sin € 4 cos 0 =

a) 6° b) 10° c) 12° d) 15° e)

[\
o
%

38. Quadrilateral ABCD has CD || AB, the measure of angle D = 45°, the measure of angle C' = 120°, AD = 12y/2
and CD = 27.

The area of the quadrilateral is
a) 252+ 24v/3 b) 342 c) 324 d) 252 + 723 e) 234 +6v/2



39. A triangular arrangement of six numbers is called magic if the sums of the numbers along the three edges of

40.

the triangle are equal, as in the diagram below. If the numbers 1, 2, 3, 4, 5, and 6 are positioned randomly in
the six squares below, what is the probability that a magic triangle will result?

a) 1/6 b) 1/30 ) 1/120 d) 1/180 ) 1/720

Greg heads off to disc-golf practice on his bike. He takes a low sloping hill down to a traffic light. While waiting
for the light to turn green, he realizes he forgot his discs, and pedals back up the hill to his house. After picking
up discs, he takes a shorter (more dangerous) more steep descent to the practice field. What function below
best represents his distance from his house as a function of time?




