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(1) The line perpendicular to 3x + 2y = 5 at (1,1) can be written in the form Ax + By = C, 

      where A, B, and C are integers, and gcd(|A|, |B|) = 1.  What is A + B + C?

a) -1

b) 4

c) 1

d) 3.5

e) 2

(2) What is the product of the complex-valued roots of the quadratic equation 

      x2 + 6x + 10 = 0?

a) 9 + i
b) 9 - i
c) 10

d) 8

e) 0

(3) The expression (x3 + 2x2 - x - 2) / (x - 2) can be divided to form a polynomial plus a 

      remainder of the form Z / (x - 2), where Z is an integer.  What is the value of Z?

a) 0

b) -12

c) 16

d) 12

e) -16

(4) Which of the following facts are true about the polynomial x4 + x2 + x + 3 = 0?

      Fact 1: The sum of the roots is 0

      Fact 2: -i is a root of the polynomial

      Fact 3: The product of the roots is –3

a) Fact 1 only

b) Fact 2 only

c) Fact 3 only

d) Fact 1 and Fact 2 only

e) Fact 1 and Fact 3 only

(5) The equation |x + 5| + |x - 2| = 7 has how many solutions?

a) 0

b) 1

c) 2

d) 4

e) infinity

(6) The functions f(x) = x3, g(x) = sqrt(x), h(x) = x - 4, and j(x) = 2x can be composed, 

      using each at MOST once, to form all of the following functions EXCEPT:


a) 8x3 – 96x2 + 384x – 512


b) (x - 4)3/2


c) sqrt(8x3 - 4)


d) 2x3 – 24x2 + 96x - 64


e) x3 - 4

(7) The graph of the equation x ∙ y3 = 1 has which kind of symmetry?


a) x-axis symmetry


b) y-axis symmetry


c) symmetry of the line y = x


d) symmetry of the origin


e) no symmetry

(8) Each of the following functions is its own inverse EXCEPT:


a) x / (x - 1)


b) Cos-1[1 - cos(x)], -1 <= x <= 1


c) e[ln(x) – 1], x > 0


d) (1 – x3)1/3


e) sqrt(1 – x2), 0 <= x

(9) The sum of the solution(s) to the equation log2(x) + log2(x - 2) = 3 is


a) -2


b) 4


c) 6


d) 2


e) 1

(10) What is the greatest distance between any two points of the form (x, y) where x and 

        y satisfy the equation x3∙y + y3∙x – x∙y = 0?

a) infinity

b) sqrt(2)

c) 1

d) sqrt(3)

e) 2

(11) If the center of the conic described by 100x2 – 200x – 350 = 9y2 – 90y is located at 

       (k,m), then what is km?


a) 1


b) 0


c) 2


d) -1


e) 8

(12) What is the value of Cos-1(x) + Cos-1(-x) for -1 <= x <= 1?

a) 1

b) x/π

c) π

d) sqrt(1 – x2)

e) 0

(13) Simplify the trigonometric expression cot(x) ∙ [tan2(x) + 1] / tan(x)

a) cot(x)

b) cot2(x)

c) cos(x)

d) sec2(x)

e) csc2(x)

(14) Evaluate tan[Sin-1(-1/2) + Cos-1(-1/2)]?

a) 0

b) 1/2 * sqrt(3)

c) –1/2 * sqrt(3)

d) 1

e) undefined

(15) Express cos(3x) in terms of cos(x) and sin(x)


a) sin2(x) ∙ cos(x)


b) cos3(x) ∙ sin(x)


c) cos2(x) – 3sin2(x)


d) cos3(x) – 3cos(x) ∙ sin2(x)


e) cos3(x) – 2sin2(x) ∙ cos(x)

(16) What is the value of [1 – i*sqrt(3)]3?

a) 1

b) 1 + i
c) sqrt(3)

d) – sqrt(3)

e) -8

(17) The vector (3, 4, -2) is perpendicular to the plane that contains the point (0, 1, 2).  

        The equation of the plane is of the form Ax + By + Cz = D where 

        gcd(|A|, |B|, |C|) = 1.  What is A + B + C + D?

a) 7

b) 8

c) 9

d) 4

e) 5

(18) A horizontal translation of the graph y = 2x is equivalent to which other type of 

       modification?


a) no other modification


b) reflected in the y-axis


c) vertical translation


d) vertical stretching


e) horizontal stretching

(19) What is the sum of the digits, ignoring any sign, of the x-value which satisfies the 

        equation (8x+1 / 16x)1/3 = 32?

a) 1

b) 2

c) 3

d) 4

e) 12

 (20) In the diagram below, AD intersects segment BC in triangle ABC.

                      [image: image1.png]



        What is the length of segment AD?

a) 4

b) 5

c) 6

d) 7

e) 8

(21) How many paths are there from A to B in the diagram below by traveling only to the 

        right and upwards?

                    [image: image2.png]



a) 3024

b) 158

c) 126

d) 940

e) 42

(22) In the expansion of (2x – 1/x)8, what is the constant term?

a) 70

b) 1120

c) 16

d) 220

e) 42

(23) What is the determinant of the matrix resulting from the expression below?

                             [image: image3.png]



a) 48

b) -48

c) 96

d) -96

e) –24

(24) The value of (4 + 3i) / (2 + i) is equivalent to which of the following?

a) 11/5 + 2i/5

b) 1 + -2i
c) 1 + 2i
d) 7/4 + -i/4

e) 2 + -i
(25) Answer either question:

       (Question 1) What is half of three times more than eight less than the radius of the 

                              earth in inches divided by the number of particles in the universe 

                              minus the known digits of pi subtracted from the number of questions 

                              on this exam with (a) as the correct answer factored over the ring of 

                              rational numbers modulo the average score that this test will be? 

      OR 

       (Question 2) What is 1 + 1?

a) 2

b) The CIA will hunt me down should I answer this question.

c) This is a bad April Fool’s joke.

d) This answer is incorrect.

e) I can not answer on the grounds that it may incriminate me.

        (Hint) try Question 2, unless you have amazing powers of ESP, in which case see 

                   your proctor after the exam to help him/her with upcoming finals.

(26) How many terms are in the arithmetic sequence: 15, 18, 21, . . . 150?

a) 44

b) 45

c) 46

d) 47

e) 48

(27) Which of the following is not true?


a) 0.5 * [1 + cos(2x)] = cos2x 

b)  cos4(x/2) = [1/4][cos(2x) + 4cos(x) + 3]
c) tan(75o) = 1 + sqrt(3) 
d) sin(8x) = 8[sin(2x)][cos(4x)] + 16[sin(2x)][sin2(x)][cos(4x)]

e) sin(4x) = 8[sin(x)][cos3(x)] – 4[sin(x)][cos(x)]

(28) Let A = 5cos() + 5.i.sin(). Let B = [1/2 * sqrt(2)][cos() + i.sin()]. Let  = 45o 

       and let  = 30o. What is A2/B2?

a) [1.25*sqrt(2)]2[sqrt(6) + sqrt(2) + i{sqrt(6) – sqrt(2)}]

b) [1.25*sqrt(2)]2[cos(15o) – i.sin(15o)]

c) 25[i + sqrt(3)]


d) [1.25*sqrt(2)]2[cos(1.5) + i.sin(1.5)]2

e) 25[i – sqrt(3)]

(29) Suppose there is a function of positive real numbers such that f(a*b) = f(a) + f(b) and 

        f(1) = 0. What is f(a1/n), if n is a positive integer?

a) f(a)*n

b) f(a)1/n
c) f(a)/n

d) f(a)*1/n 
e) there is not enough information to compute the value.

(30) What is the domain of sqrt(2 - x) + log(x)?

a) 0 < x <= 2

b) 0 < x < infinity

c) - infinity < x < infinity

d) 1 < x < 2

e) 0 <= x <= 2

