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1) What is the greatest common divisor of 210 and 495?

a) 1

b) 5

c) 15

d) 25

e) 35

2) What is the sum of the prime factors of 183,600 that are less than 10? (If a prime is raised to a 

     power > 1, only count it once in the sum)

a) 10

b) 12

c) 14

d) 15

e) 17

3) How many distinct prime factors does 100! have?

a) 0

b) 25

c) 50

d) 75

e) 100

4) How many consecutive zeros does 100! have at the end?

a) 10

b) 20

c) 24

d) 25

e) 26


5) Which of the following numbers can you factor out the highest power of 2?

a) 384

b) 480

c) 8,624

d) 28,672

e) 34,816

6) Solve for x in the following system of congruences:



x = 3 (mod 8) and x = 2 (mod 19)


a) x = 363 only


b) x =14 only


c) x = 62


d) x = 62k, where k is any integer


e) x = 59 + 152k, where k is any integer

7) How many counting derangements of {1, 2, 3, 4} exist?


a) 24


b) 12


c) 9


d) 6


e) 3

8) What is the sum of the numbers in the nth row of Pascal’s triangle?


a) n!


b) 2n

c) (n-1)!


d) 2n-1

e) 2n+1
     4

9)  (2k + 1) = ?

    k=1


a) 935


b) 20


c) 945


d) 24


e) 755

10) What is the least number of people needed to ensure at least a 99% probablility that any two 

       of these people share the same birthday (month and date)?


a) 365


b) 210


c) 183


d) 57


e) 20

11) What is the probability of exactly 4 heads when you toss a fair coin 10 times?


a) 105/512


b) 2/5


c) 1/210


d) 1/256


e) 16/625

12) What are the odds of rolling a sum of 8 with two fair dice?


a) 6/36


b) 5/36


c) 6/30


d) 5/31


e) 5/41

13) Factor: x3 + y3 + z3 – 3xyz


a) (x + y + z)3(1/x +1/y + 1/z)


b) (x + y + z)(x2 + y2 + z2 – xy – xz – yz)


c) (x + y + z)5 / (x – y – z)2

d) (x2 + y2)(x – y + z2 – 2z)


e) can not be factorized

14) What is the length of the curve defined by the parametric equations x(t) = t3/3, y(t) = t2, and 

       z(t) = 2t from the point (1/3,1,2) to the point (8/3,4,4)?


a) 40/3


b) 8/3


c) 13/3


d) 17/3


e) 30/3

15) If y = y’ – 3xy, then find y as a function of x.


a) y = Ce1+3x
b) y = Cex+3x

c) y = Cex+1.5x*x

d) y = Ce-3x

e) y = Ce-1.5x*x

16) Find all x such that (x-3) divides into (x3-3) with no remainder. What is the sum of all such 

       x?


a) 84


b) 3


c) 36


d) 27


e) 48
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17) Find    along the line y = 3x

a) 0

b) 0.3

c) ln 3

d) 3

e) 1 / sqrt 3
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18) The normal line to the equation  at (2,1) can be expressed in the slope-intercept form as y = mx+b.  What is m+b?

a) -1/3

b) 3/11

c) 4/5

d) 3

e) 7/4

19) Find the maximum volume of a rectangular solid in the 1st octant with one vertex at the origin and the opposite vertex on the plane x/a + y/b + z/c = 1.  

a) abc

b) abc / 3 

c) abc / 8

d) abc / 27

e) abc / 1000

20) During a time period t, a bacteria in a jar has an equal chance of dying, doing nothing, splitting into two, or splitting into three bacteria.  If a single bacterium is placed into a jar, what is the chance that all the bacteria in the jar will die over time?

a) ¼

b) 3/8

c) sqrt (2) - 1

d) 4/9

e) e-1
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21. A = 

 In matrix A, a+b = c+d.  Which of the following are the eigenvalues of A?

I. a+b

II. b+c

III. c+d. 
IV. a-c 
V. b-c

VI b-d

a) I and III

b) II and V

c) I and IV

d) IV and VI

e) III and IV

22.  Find the sum of the elements of X
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a. –3

b. 10

c. 32

d. 34/23

e. 12/23

23.   
b cos z + c cos y = a


c cos x + a cos z = b


a cos y + b cos x = c

Express cos x in terms of a, b, and c only

a. 
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d. 
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e. 
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24.
What is the tangent of the angle between the main diagonal of a cube and a diagonal of one of its faces?

a. 
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c. 
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d. 
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e. 8

25. The combined ages of Mary and Ann are forty-four years, and Mary is twice as old as Ann was when Mary was half as old as Ann will be when Ann was three times as old as Mary was when Mary was three times as old as Ann.  What is the difference (in years) between their ages?

a) 2

b) 5

c) 8

d) 11

e) 14
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