
Section 2.3 Real Zeros of Polynomial Functions
Solutions to Even-Numbered Exercises
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24.
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38.
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46. (a)

(b) Remaining factor:

(c)
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40.
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52.

factor of 16

factor of 1

Possible rational zeros: 

Zeros shown on graph: �2, 2, 4

±1, ±2, ±4, ±8, ±16

q �

p �

 f �x� � x3 � 4x2 � 4x � 16
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54.
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The zeros of are
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64. Using a graphing
utility and synthetic division, 
are rational zeros. Hence,
�x � 6��x � 5��x2 � 1� � 0 ⇒  x � �5, 6.

x � 6 and x � �5
x4 � x3 � 29x2 � x � 30 � 0. 66.

Using a graphing utility and synthetic division,
and are rational zeros. Hence,

�y � 6��y � 1�2�y �
1
2 � � 0 ⇒  y � �6, 1, 12 .

�61�2, 1,

2y4 � 7y3 � 26y2 � 23y � 6 � 0
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68.

The real zeros are �2, 0, 1.
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(a) Zeros: 4, 1.414, 

(b)

is a zero

zeros: 4, ±�2
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72.

(a) Zeros: 6, 5.236, 0.764

(b)
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0
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(a)

(b)
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76.

(a)

4 is an upper bound.

(b)
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(b)
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80.

Possible rational zeros: 

Rational zeros: �3, 12 , 4
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1
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2
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1
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Possible rational zeros: 

Rational zeros: �2, �1
3 , 12

�
1
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1
6 �x � 2��6x2 � x � 1�

�2 6

6

11

�12

�1

�3

2

�1

�2

2

0

±1, ±2, ±1
2 , ±1

3 , ±2
3 , ±1

6

 f �x� �
1
6 �6z3 � 11z2 � 3z � 2�



765 PART III: Solutions to Even-Numbered Exercises

84.

Rational zeros: 0

Irrational zeros: 

Matches (a).

1  �x � 3�2 �

� �x � 3�2 ��x2 � 3�2x � 3�4 �
 f �x� � x3 � 2 86.

Rational zeros: 

Irrational zeros: 

Matches (c).

2   �x � ±�2 �
1   �x � 0�

� x�x � �2 ��x � �2 �
� x�x2 � 2�

 f �x� � x3 � 2x

(c)

Using the Quadratic equation,

The value of is not possible because it

is negative.

15 � 15�5

2

x � 15, 
15 ± 15�5

2

�x � 15��x2 � 15x � 225� � 0

15 1

1

�30

15

�15

0

�225

�225

3375

�3375

0

x3 � 30x2 � 3375 � 0

4x3 � 120x2 � 13,500 � 0

13,500 � 4x2�30 � x�90. (a) Combined length and width:

Volume

(b)

Dimensions with maximum volume:
20 � 20 � 40

0
0

18,000

30

� 4x2�30 � x�
� x2�120 � 4x�

� l � w � h � x2y

4x � y � 120 ⇒  y � 120 � 4x

88. (a) and (b)

(c)

(d)

For 2001 thousand

No, the model predicts that M decreases indefinitely.

M � 2,389�t � 11�,

11 2.4116

2.4116

�15.5574
26.5276

10.9702

�90.4885
120.6722

30.1837

2056.6169
332.0207

2388.6376

M � 2.4116t3 � 15.5574t2 � 90.4885t � 2056.6169

2200

6
1200

−1

t 0 1 2 3 4 5 6

M 2130 2044 1986 1807 1705 1611 1518 1472

Model 2129 2057 1953 1833 1710 1600 1517 1475

�1

92.

The zeros of this equation are and Because 
disregard The smaller remaining solution is or $315,000.x � 31.5,x � �18.02.

0 ≤ x ≤ 50, x � 42.0.x � �18.0, x � 31.5,

0 � 9x3 � 500x2 � 215,000

0 � 45x3 � 2500x2 � 1,075,000

800,000 � �45x3 � 2500x2 � 275,000

P � �45x3 � 2500x2 � 275,000


