
4.5 - Solving Polynomial Equations
Warm-up - Identify graphs with functions 

a. 

b. 

c. 

d. 

e. 

f.

x3 − 6x2 + 12x − 8 = 0

x3 + 3x2 + 3x + 1 = 0

x3 − 3x + 2 = 0

x3 + x2 − 2x = 0

x3 − 3x − 2 = 0

x3 − 3x2 + 2x = 0
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Solve by Factoring

5x3 − 40x2 + 80x = 0

x4 − 18x2 + 81 = 0

4.5 - Solving Polynomial Equations

Roots: 0, 4, 4

Roots: 3, 3, -3, -3
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1. x8a+8b − y16c−8d

4.4 - Factoring Polynomials

2. 16x4 − 8x2 + 1

(x4a+4b + y8c−4d) (x2a+2b + y4c−2d) (xa+b + y2c−d) (xa+b − y2c−d)

(2x − 1)2(2x + 1)2

Factor In Quadratic Form
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Solve given roots

1. x3 − 2x2 − x + 2 = 0; − 1

2. 2y3 − 5y2 − 4y + 3 = 0; 3

4.5 - Solving Polynomial Equations

Roots: -1, 1, and 2

Roots: -1, , and 31
2

3. k5 + 11
2 k4 + 6k3 − 17

2 k2 − 10k + 6 = 0; 1, − 2, − 3

Roots: , , , , and 1 −2 −2 −3 1
2
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For example 

Possible rational roots 

Actual roots

4.5 - Solving Polynomial Equations

2x4 + 3x3 − 7x2 + 3x − 9 = 0

x = ± 1, ± 3, ± 9, ± 1
2 , ± 3

2 , ± 9
2

x = {−3, 3
2 , i, − i}
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Find Zeros of Polynomial Function

4.5 - Solving Polynomial Equations

f(x) = 4x4 − 4x3 + 29x2 + 34x + 9

x = {− 1
2 , − 1

2 , 1 ± 2i 2}

Hint: Roots are negative

Calculator Demonstration
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For example 

Write a polynomial function f to least degree that has rational 
coefficients, a leading coefficient of 1, and the zeros 3 and 2 + 5

4.5 - Solving Polynomial Equations

f(x) = x3 − 7x2 + 11x + 3
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The Irrational Conjugates Theorem

If  is a root 

then  is a root.

a + b c
a − b c

x2 + 2x − 5 = 0

x =
−2 ± 22 − 4(1)(−5)

2(1)

x = −2 ± 24
2

x = − 1 + 6, − 1 − 6
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The Irrational Conjugates Theorem

1. Factor    given that   is 
a root.

x4 − 2x3 − 2x2 + 2x + 1 = 0 1 − 2
x = {±1, 1 ± 2}
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The Irrational Conjugates Theorem

2. Factor    given that   is 
a root.

f(x) = x4 − 3x3 − 7x2 + 9x + 12 3

x = {4, − 1, ± 3}
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Chapter 4 
Polynomial Functions
1. Graphing Polynomial Functions  
2. Adding, Subtracting, and Multiplying Polynomials  
3. Dividing Polynomials  
4. Factoring Polynomials  
5. Solving Polynomial Equations  
6. The Fundamental Theorem of Algebra  

7. Transformations of Polynomial Functions  
8. Analyzing Graphs of Polynomial Functions  
9. Modeling with Polynomial Functions



For example 

Write a polynomial function f to least degree that has rational 
coefficients, a leading coefficient of 1, and the zeros 3 and 2 + i

f(x) = x3 − 7x2 + 17x − 15
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The Complex Conjugates Theorem
If  is a root 
then  is a root.

a + bi
a − bi

x2 + 2x + 5 = 0

x =
−2 ± 22 − 4(1)(5)

2(1)

x = −2 ± −16
2

x = − 1 ± 2i
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The Complex Conjugates Theorem
1. Factor    given that   is a root.x4 − 12x − 5 = 0 −1 + 2i

x = {−1 ± 2i, 1 ± 2}
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The Complex Conjugates Theorem
2. Factor    given that   is a 
root.

f(x) = x4 + 3x3 − 3x2 + 3x − 4 i

x = {−4, 1, ± i}
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The Complex Conjugates Theorem
Find polynomial equation if roots are 2 and  3 − i

(x − 2)(x − (3 − i))(x − (3 + i))
(x − 2)((x − 3) + i))((x − 3) − i))

(x − 2)((x − 3)2 − i2))

x3 − 6x2 + 10x − 2x2 + 12x − 20

x3 − 8x2 + 22x − 20 = 0

15 of 16  

4.6 - The Fundamental Theorem of Algebra



The Complex Conjugates Theorem
Find polynomial equation if roots are -1 and  5 + 2i

x3 − 9x2 + 19x + 29 = 0
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4.6 - The Fundamental Theorem of Algebra


