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TURN AND TALK

Is it possible to have a polynomial that 
meets all three conditions?

Try to satisfy as many of the conditions 
as possible.
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DIVIDING POLYNOMIALS

In this section, you will:

• Review synthetic, polynomial division

• Factor Theorem and Remainder Theorem

• Conjugate pairs

• Reminders

• Exam 19th  January – polynomials and rational functions

• Presentations start 19th January – opportunity to respond to feedback such 
as APPLICATION.  Everyone needs to speak for approximately 1 minute.



I SAY.  YOU SAY



POLYNOMIAL DIVISION



2-04 DIVIDING POLYNOMIALS

•
𝑥3+4𝑥2−3𝑥+10

𝑥+2

• ሻ𝑥 + 2 𝑥3 + 4𝑥2 − 3𝑥 + 10
𝑥2

𝑥3 + 2𝑥2

2𝑥2 −3𝑥

+ 2𝑥

2𝑥2 + 4𝑥

−7𝑥 + 10

− 7

−7𝑥 −  14

24

+
24

𝑥+2
 

Divide the 1st terms

Multiply

Subtract



POLYNOMIAL DIVISION



2-04 DIVIDING POLYNOMIALS
•Long Division
•Done like long division 

with numbers

•
𝑦4+2𝑦2−𝑦+5

𝑦2−𝑦+1

• ሻ𝑦2 − 𝑦 + 1 𝑦4 + 0𝑦3 + 2𝑦2 − 𝑦 + 5
𝑦2

𝑦4 −  𝑦3 +  𝑦2

𝑦3 +  𝑦2 −𝑦

+ 𝑦

𝑦3 −  𝑦2 + 𝑦

2𝑦2 − 2𝑦+ 5

+ 2

2𝑦2 − 2𝑦 + 2

3

+
3

𝑦2−𝑦+1
 

Divide the 1st terms

Multiply

Subtract



2-04 DIVIDING POLYNOMIALS

•Synthetic Division
•Shortened form of long division for dividing by a 

binomial
•Only when dividing by 𝑥 − 𝑟



2-04 DIVIDING POLYNOMIALS

•Synthetic Division
• −5𝑥5 − 21𝑥4 − 3𝑥3 + 4𝑥2 + 2𝑥 + 2 /(𝑥 + 4ሻ

-4 -5 -21 -3 4 2 2
20 4 -4 0 -8

-5 -1 1 0 2 -6

Coefficients with placeholders

× 
+ + + + + + 

• The bottom row give the coefficients of the answer. This is called the depressed polynomial.
• The number in the box is the remainder.
• Start with an exponent one less than the original expression since you divided by x.

−5𝑥4 − 𝑥3 + 𝑥2 + 2 +
−6

𝑥 + 4



2-04 DIVIDING POLYNOMIALS

• 𝑦5 + 32 𝑦 + 2 −1

-2 1 0 0 0 0 32
-2 4 -8 16 -32

1 -2 4 -8 16 0

Coefficients with placeholders

× 
+ + + + + + 

• The degree was 5, now the depressed polynomial is one less degree. It’s degree is 4.
𝑦4 − 2𝑦3 + 4𝑦2 − 8𝑦 + 16



2-04 DIVIDING POLYNOMIALS

•Factor Theorem
• If f(x) is divided by (𝑥 − 𝑘ሻ and remainder is 0, then 

(𝑥 − 𝑘ሻ is a factor of f(x)



2-04 DIVIDING POLYNOMIALS

•Show that 𝑥 + 3  is a factor of 𝑥3 − 19𝑥 − 30. Then 
find the remaining factors.



2-05 RATIONAL ZEROS OF POLYNOMIAL 
FUNCTIONS

In this section, you will:

• Evaluate a polynomial using the Remainder Theorem.

• Use the Factor Theorem to solve a polynomial equation.

• Use the Rational Zero Theorem to find rational zeros.



2-05 RATIONAL ZEROS OF POLYNOMIAL 
FUNCTIONS

•Remainder Theorem
• If f(x) is divided by (𝑥 − 𝑘ሻ, then the remainder is 

𝑟 = 𝑓(𝑘ሻ



2-05 RATIONAL ZEROS OF POLYNOMIAL 
FUNCTIONS

•Use the remainder theorem to evaluate 
𝑓 𝑥 = 4𝑥3 + 10𝑥2 − 3𝑥 − 8 for 𝑓(−1ሻ

Remainder = 1= 3=



2-05 RATIONAL ZEROS OF POLYNOMIAL 
FUNCTIONS

•Rational Zero Theorem
• If polynomial

𝑓 𝑥 = 𝑎𝑛𝑥𝑛 + 𝑎𝑛−1𝑥𝑛−1 + ⋯ + 𝑎2𝑥2 + 𝑎1𝑥 + 𝑎0

The rational zeros are in the form 
𝑝

𝑞

where p = factors of 𝑎0
             q = factors of 𝑎𝑛



2-05 RATIONAL ZEROS OF POLYNOMIAL 
FUNCTIONS

•Find the rational zeros of 𝑓 𝑥 = 𝑥3 − 5𝑥2 + 2𝑥 + 8 
given that 𝑥 + 1 is a factor.



2-05 RATIONAL ZEROS OF POLYNOMIAL 
FUNCTIONS

•Find the real zeros of 𝑓 𝑥 = 𝑥3 − 7𝑥2 − 11𝑥 + 14 
given that 𝑥 + 2 is a factor.



2-06 ZEROS OF POLYNOMIAL FUNCTIONS

In this section, you will:

• Find zeros of a polynomial function.

• Use the Linear Factorization Theorem to find polynomials with given zeros.

• Use Descartes’ Rule of Signs.



2-06 ZEROS OF POLYNOMIAL 
FUNCTIONS

•Fundamental Theorem of Algebra
• If f(x) is polynomial of degree n, then there is at 

least 1 zero
•There are exactly n zeros
•There are n linear factors (Linear Factorization 

Theorem)



2-06 ZEROS OF POLYNOMIAL 
FUNCTIONS

•Find all zeros of 𝑓 𝑥 = 𝑥4 − 16



2-06 ZEROS OF POLYNOMIAL 
FUNCTIONS

•Find all the zeros of 
𝑓 𝑥 = 2𝑥4 − 9𝑥3 − 18𝑥2 + 71𝑥 − 30



2-06 ZEROS OF POLYNOMIAL 
FUNCTIONS

•Complex Conjugate Theorem
• If a complex number 𝑎 + 𝑏𝑖 is a zero, then 𝑎 − 𝑏𝑖 is 

also a zero.



2-06 ZEROS OF POLYNOMIAL 
FUNCTIONS

•Find a polynomial with real coefficients with zeros 
2

3
, −1, 3 + 2𝑖



TRUE OR FALSE

• If the divisor is a factor of the dividend, the remainder 
of the division is zero.

TRUE



TRUE OR FALSE

• If a polynomial has a real coefficient, then its complex 
roots must occur in conjugate pairs..

TRUE
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