
CHAPTER 4: POLYNOMIALS 



CHAPTER ANALYSIS

• Multiplication and Division of Polynomials

• Use of remainder and factor theorems, including factorizing polynomials and 
solving cubic equations

• Use of:

- 𝑎3 + 𝑏3 = 𝑎 + 𝑏 𝑎2 − 𝑎𝑏 + 𝑏2

- 𝑎3 − 𝑏3 = 𝑎 − 𝑏 𝑎2 + 𝑎𝑏 + 𝑏2



WHAT IS A 
POLYNOMIAL?

▪ If the question states that the degree of 
the polynomial is n, the highest power of 
the polynomial will be n.

Example: The degree of the polynomial is 4.

Equation will be: 

𝐴𝑥4 + 𝐵𝑥3 + 𝐶𝑥2 + 𝐷𝑥 + 𝐸



MULTIPLICATION AND DIVISION 
OF POLYNOMIALS

• Division of polynomials involve using long 
division, so do recap on those!!

Steps in Long Division:

1) Divide: Divide the first term of the 
dividend by the first term of the divisor 
to get the first term of the quotient.

2) Multiply: Multiply the entire divisor by 
the first term of the quotient

3) Subtract: Subtract the result from the 
dividend to get a remainder

4) Repeat: Repeat the process with the 
remainder as the new dividend until the 
remainder is zero or of a lower degree 
than the divisor.



REMAINDER AND FACTOR THEOREM

• If we are dividing by (𝑥 − 𝑏), we will have to sub 
in 𝑥 = 𝑏 and write 𝑓(𝑏).

*Tip: Make the bracket 𝑥 − 𝑏 to be equals to 0.

• The main idea of Remainder Theorem and Factor 
Theorem are the same. The only difference is that 
for Factor Theorem, the remainder is always 
equals to 0.

- As it is a factor, it will be exactly divisible, therefore 
leaving no remainder.



FACTORISATION OF POLYNOMIALS

• To determine factors of a polynomial, you can use 
the calculator to check.

*For Casio fx-96 SG PLUS, key in: MODE,3,4 and key 
in the coefficients and constant, respectively. The 
calculator will solve the equation and you will be able 
to derive the factors from there.

*For Casio fx-97 SG PLUS, key in: MENU,5,2,SELECT 
DEGREE and key in the coefficients and constant, 
respectively. The calculator will solve the equation 
and you will be able to derive the factors from there.

Example

When I solve the equation using the calculator, if one 
of the solutions is 𝑥 = 1, the factor will be 𝑥 − 1 .



FACTORISATION OF POLYNOMIALS
• Once we have derived one of the factors of the polynomials, 

Step 1: You will “let 𝑥 − 1 be a factor” and use Factor Theorem to prove that remainder is equals to 0.

Step 2: Find the remaining factors using either of the TWO methods below.

Method 1: Apply Long Division, using 𝑓 𝑥 ÷ 𝑓𝑎𝑐𝑡𝑜𝑟 𝑓𝑜𝑢𝑛𝑑 𝑖𝑛 𝑠𝑡𝑒𝑝 1.

Method 2: Comparison Method.

𝑓 𝑥 = (𝑥 − 1)(𝐴𝑥2 + 𝐵𝑥 + 𝐶), whereby 𝑓 𝑥 is the polynomial you have.

*TIP: Always start by comparing the highest power and the constant. You will be able to derive A and C.*

Step 3: Factorise the quadratic equation found in Step 2 into two brackets.

*Step 3 is applicable regardless of the method used in Step 2.*



SOLVING OF POLYNOMIALS
• Once we have derived all the factors of the polynomials, express it in the form of 3 brackets.

Example:

𝑓 𝑥 = 2𝑥3 − 11𝑥2 − 𝑥 + 30 = (2𝑥 + 3)(𝑥 − 5)(𝑥 − 2)

Since f(x) = 0, 2𝑥 + 3 𝑥 − 5 𝑥 − 2 = 0.

Therefore, the solutions are : 𝑥 =
3

2
, 𝑥 = 5 𝑜𝑟 𝑥 = 2

*Tip: You can check your answers by using the calculator. Method can be found in Page 6.*



CUBIC IDENTITIES

Example:

27𝑥3 − 64𝑦3

= (3𝑥)3− 4𝑦 3

= (3𝑥 − 4𝑦)(9𝑥2 + 12𝑥𝑦 + 16𝑦2)

*Take note: Cubic identity is not the same as quadratic 
identity, it is 𝒂𝒃 in cubic equation instead of 𝟐𝒂𝒃 in
quadratic equation.






















	Slide 1: Chapter 4: Polynomials 
	Slide 2: Chapter analysis
	Slide 3: What is a polynomial?
	Slide 4: Multiplication and division of polynomials
	Slide 5: Remainder and factor theorem
	Slide 6: Factorisation of polynomials
	Slide 7: Factorisation of POLYNOMIALS
	Slide 8: SOLVING OF POLYNOMIALS
	Slide 9: CUBIC IDENTITIES
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19

