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Note: sqrt means “square root” 
(1) Jones is a lazy student and seems to lose motivation as time progresses. Every 5 minutes he is

     two-thirds as efficient as the previous 5. Last week, Jones was working on a term paper for his 

     English class. He completed a page of text in the first 5 minutes. During the next 5 minutes, he 

     completed another 2/3 of a page. After yet another 5 minutes he completes an additional 4/9 of 

     a page. After 15 minutes, Jones has now completed 1 + 2/3 + 4/9 = 19/9 pages of text. How 

     many pages of text does Jones finish in half an hour?


a) 2059/729


b) 2059/243


c) 665/729


d) 665/243


e) 211/81

(2) Now suppose Jones decided to work on his term paper for eternity, at the same rate as in the 

      previous question, hoping to accomplish a masterpiece. Eventually, when he dies at the age of

      85, how long will his term paper be (to the nearest page)?

a) 3

b) 5

c) 8

d) 27

e) 32

(3) The following two equations intersect at two points. What is the distance between the two 

      points?



y – x = -1



y = x2 – 2x – 1 

a) 2 * sqrt(3)


b) 3


c) 3 * sqrt (2)


d) 4 * sqrt (2)


e) 6

(4) For a parabola of the form y = x2+ax+b, what must be the value of b so that the vertex of the 

      parabola is (3,-5)?

a) 1

b) 2

c) 3

d) 4

e) 5

(5) Find the coefficient of i in the expansion of (1-2i)4. 

a) -4

b) -24

c) 4

d) 12

e) 24

6) What is the value of i2001?

a) i
b) -i
c) 1

d) -1

e) 1+i

(7) What is the product of the roots of the following equation? 

x3 – 3x2 + x – 3 = 0 

a) 3

b) -3

c) 0

d) 1

e) i

(8) Suppose p > q and p + q = -0.75 and pq = -3.375. What is p – q? 

a) –3.75

b) 4.5

c) 3.75

d) –4.5

e) –0.75

(9) What is the sum of the real-valued roots of x4 + 3x3 + 12x - 16 = 0?

a) 3

b) 2

c) 1

d) -2

e) –3


(10) How many real roots does x6 + x5 + 7x4 + 13x3 – 42x2 + 36x – 216 = 0 have?

a) 0

b) 1

c) 2

d) 4

e) 6

(11) How many intersections are there between the 2 curves below?



x2/a2 – y2/b2 = 1



y2 = x + a

a) 0

b) 1

c) 2

d) 3

e) 4

(12) How many distinguishable permutations does MATHTOURNAMENT (no spaces) have?

a) 87178291200

b) 5448643200

c) 3632428800

d) 2421619200

e) 1816214400

(13) Suppose that a1, a2, a3, … an are real positive numbers such that ap > ap-1 

       Arrange the following in terms of increasing order: I = Arithmetic Mean, 

       II = Harmonic Mean, & III = Geometric Mean.

a) I, II, III

b) II, III, I

c) III, I, II

d) I, III, II

e) III, II, I

(14) A lost expedition doesn’t know morse code. They must convert the word “help” into binary. 

        What will that be if each letter is converted into a number that is its ordinal placement in the 

        English alphabet and each letter is separated by a space? For example, “a” is 110.

a) 01000 00101 01100 10000

b) 10000 01111 10010 01110

c) 10101 10101 10010 10100

d) 01010 10111 11000 10011

e) 10000 00100 00101 00110

(15) If A=
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, find |A|, or the determinant of A.

     
a) 10

b) 10!

c) 3!

d) 0

e) 0!

(16) Evaluate: Log[
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a) sqrt(5)

b) sqrt(2) 

c) sqrt(2) + sqrt (5) 

d) 1 + sqrt(5) 

e) 1 + sqrt(2) 

(17) What is the coefficient of the x1x2 …xn term in the expansion of (x1+x2+ …+xn)n when n is a 

     prime number greater than 5?

a) (-1)n(n-5)! 

b) 2n
c) n!

d) n(n+1)/2

e) (-1)n-1(n-5)! 

(18) What type of conic section is described by 4x2 + y2 – 24x + 10y + 45 = 0?


a) hyperbola


b) directrix


c) ellipse


d) circle


e) no such conic section

(19) What is the area of the conic section described in the previous question?


a) can not be answered since there is no such conic section


b) 2

c) 4

d) 6

e) 8

(20) What is the perimeter of the conic section described in question (18)?


a) can not be answered since there is no such conic section


b) 2*sqrt(10)


c) 4*sqrt(10)


d) 4*sqrt(5)


e) 2*sqrt(6)

(21) Reduce completely: (x3 + 27)*(x3 – 27) / (x2 – 9).


a) can not be reduced any further


b) x4 + 9x2 + 81


c) x4 – 3x3 + 9x2 + 81


d) x4 + 9x2 + 27x + 81


e) x4 + 9x2 – 27x + 81

(22) Stinky Pete wants to trap his horse in a rectangular pen, but the soft spot in his heart tells 

       him to maximize the area of the pen with the amount of fencing he has. Stinky Pete stinks, 

       and he’s cheap too. So he decides to use the river that cuts through his farm as one of the 

       sides of his pen. If he only spends enough money to purchase 180 m of fencing material, what 

       is the maximum number of square meters that he can enclose with his pen? 


a) 3600


b) 4050


c) 3888


d) 4000


e) 4096

(23) What is 2 + 9 + 16 + ... + 338 + 345?


a) 8232


b) 8575


c) 8675


d) 8577


e) 8234

(24) What is 1 – ½ + 1/3 + ¼ - 1/8 + 1/9 + 1/16 + 1/27 – 1/32 + 1/64 + 1/81 – 1/128 + ...... ?


a) 3/2


b) 13/6


c) 2/3


d) 7/6 


e) –5/6

(25) An airline charges [x + 201 + 5/x] dollars per passenger for x passengers. The airline’s cost 

       for x passengers is [2x2 + 3x – 9] dollars. What is the number of passengers that will yield 

       maximum profits for the airline company?


a) infinity


b) 204


c) 100


d) 102


e) 99 

(26) Solve for x: log(x2 + 3x + 6) = x.


a) 4


b) 3


c) 2 


d) 1


e) 0

(27) If a b = (ab – ba)/(ab + ba), and if 3  4 is a completely reduced fraction of the form p/q, 

       then what is q – p?


a) 128


b) 118


c) 138


d) 162


e) 152

(28) Let A = the eccentricity of the conic [16y2 – 9x2 = 144]. Let B = the area of the conic 

       [x2 + y2 + 6x – 4y – 12 = 0]. What is 75*A/B?


a) 6


b) 5


c) 4


d) 3


e) 2

(29) 10001100 base 2 = 352 base N. What is N?


a) 6


b) 5


c) 4


d) 3


e) 2

(30) What is the sum of the coefficients of all the terms when (3x – 2y)5 is expanded?


a) 3125


b) 1024


c) 243


d) 32


e) 1
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