CHAPTER 3.5

Complex Zeros and the Fundamental
Theorem of Algebra

Multiple-Choice Old Exam Questions

9 questions e 3 topics e options A—E e two questions per page



Chapter 3.5 ¢ Complex Zeros and the Fundamental Theorem of AlgebraTopic 1: Finding Complex Zeros

Topic1 | Finding Complex Zeros
Using a known zero and its conjugate to find the remaining zeros ® Questions 1—4

If 3 is azero of f(x) = x3 — x? — 4x — 6, then the other zeros are

A) 1+
B) 1+2i
C) —-1+2i
D) 2+ i
E) —1+i

If —1 is a zero of multiplicity 2 of P(x) = x* + 6x3 + 14x% + 14x + k

for some constant k, then the remaining zeros are

A) -2+
B) —2%2i
) 2+ iV5
D) 2+ i

E) —2+ iV/5
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Chapter 3.5 ¢ Complex Zeros and the Fundamental Theorem of AlgebraTopic 1: Finding Complex Zeros

If 3i is a zero of the polynomial function g(x) = 2x* — x3 + 12x% —

9x — 54, then the product of all real zeros of g(x) is equal to

A) -3
B) —-
Q 2
D) 9
E) —6

Given that —2i is a zero of the polynomial p(x) = 2x* — x3 + 7x?% —

4x — 4, the sum of the real zeros of p(x) is

A) -
B) 0
Q) -
D) %
f -3

Page 3 of 7



Chapter 3.5 ¢ Complex Zeros and the Fundamental Theorem of Algebra Topic 2: Types of Zeros and x-intercepts

Topic 2 | Types of Zeros and x-intercepts
Counting real zeros and describing all the zeros of a polynomial ¢ Questions 5-6

If —i and i, where i =+ —1, are zeros of the polynomial function
P(x) = x* — 2x3 + 2x% — 2x + 1, then the number of x-intercepts of

the graph of P(x) is

A) 1
B) 0
c) 2
D) 3
E) 4

Given that x — i is a factor of the polynomial function p(x) = 8x° —

12x* + 14x3 — 13x? + 6x — 1, the other zeros are

A) one nonreal zero and one rational zero of multiplicity 3
B) one nonreal, one rational, and two integer zeros

C) one nonreal, one rational, and two irrational zeros

D) one nonreal zero and three integer zeros

E) four nonreal zeros

Page 4 of 7



Chapter 3.5 ¢ Complex Zeros and the Fundamental Theorem of Algebra Topic 3: Polynomial Division with Complex Numbers

Topic 3 | Polynomial Division with Complex Numbers
Synthetic division and remainders involving the imaginary unit ¢ Questions 7-9

Q If 1+ iisazeroof P(x) = x3 —x% —ix* — 9x + 9 + 9i, then the
7 product of the other zeros is

A) 9-9i

B) 3-—3i

C) 2

D) —3+3i

E) -9

The figure shows the synthetic division of some polynomial p(x) by x —

i. Then the quotient is equal to

i | i m 2
i " W where i=+/-1
k [ t 2+i
A) ix?+1
B) x?+ 2ix
c) x%2-1

D) x%+2ix+1

E) ix?+2ix—1
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Chapter 3.5 ¢ Complex Zeros and the Fundamental Theorem of Algebra Topic 3: Polynomial Division with Complex Numbers

If a + bi is the remainder when P(x) = x?! — 8x> + x is divided by

x+1i,thena+ b=

A) —10
B) 6
c) -8
D) —6
E) 8

Page 6 of 7



Chapter 3.5 ¢ Complex Zeros and the Fundamental Theorem of Algebra Answer Key

Answer Key

“Original” shows the question number in the source worksheet.

1 4 E -1+

2 1 A -2+

3 2 A -3

4 5 A %

5 3 A 1

6 9 A one nonreal zero and one rational zero of multiplicity 3
7 6 E -9

8 7 D x%+2ix+1

9 8 A -10
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	Answer Key


  3


  f ( x ) =   x 3 −   x 2 − 4 x − 6


  1 ±   i


  1 ± 2 i


  − 1 ± 2 i


  2 ±   i


  − 1 ±   i


  − 1


  2


  P ( x ) =   x 4 + 6   x 3 + 14   x 2 + 14 x + k


  k


  − 2 ±   i


  − 2 ± 2 i


  2 ±   i  5


  2 ±   i


  − 2 ±   i  5


  3 i


  g ( x ) = 2   x 4 −   x 3 + 12   x 2 − 9 x − 54


  g ( x )


  − 3


  −  1 2


   3 2


  9


  − 6


  − 2 i


  p ( x ) = 2   x 4 −   x 3 + 7   x 2 − 4 x − 4


  p ( x )


   1 2


  0


  −  1 2


   3 2


  −  3 2


  − i


  i


  i =  − 1


  P ( x ) =   x 4 − 2   x 3 + 2   x 2 − 2 x + 1


  x


  P ( x )


  1


  0


  2


  3


  4


  x − i


  p ( x ) = 8   x 5 − 12   x 4 + 14   x 3 − 13   x 2 + 6 x − 1


  1 + i


  P ( x ) =   x 3 −   x 2 − i   x 2 − 9 x + 9 + 9 i


  9 − 9 i


  3 − 3 i


  2


  − 3 + 3 i


  − 9


  p ( x )


  x − i


  i   x 2 + 1


    x 2 + 2 i x


    x 2 − 1


    x 2 + 2 i x + 1


  i   x 2 + 2 i x − 1


  a + b i


  P ( x ) =   x 21 − 8   x 15 +   x 6


  x + i


  a + b = ⁢


  − 10


  6


  − 8


  − 6


  8


  − 1 ±   i


  − 2 ±   i


  − 3


   1 2


  1


  − 9


    x 2 + 2 i x + 1


  − 10

