
FACTORIZATION  09/06/20  TUE 
A number or expression is called a factor of another if it 

divides the other without any remainder. Factorization is 

the act of representing expressions as a product of its 

factors.  

Removing brackets (revision) 
EXAMPLE 

Remove brackets from: 

a. 3(2𝑥 − 𝑦) 

b. (3𝑎 + 8𝑏)5𝑎 

c. −2𝑛(7𝑦 − 4𝑧) 

SOLUTION 

a. 3(2𝑥 − 𝑦) = 3 × 2𝑥 − 3 × 𝑦 

= 6𝑥 − 3𝑦 

b. (3𝑎 + 8𝑏)5𝑎 = 3𝑎 × 5𝑎 + 8𝑏 × 5𝑎 

= 15𝑎2 + 40𝑎𝑏 

c. −2𝑛(7𝑦 − 4𝑧) = (−2𝑛) × 7𝑦 − (−2𝑛) × 4𝑧 

= 14𝑛𝑦 − (−8𝑛𝑧) 

= −14𝑛𝑦 + 8𝑛𝑦 

COMMON FACTORS 

EXAMPLE 

Find the HCF of 6𝑥𝑦 and 18𝑥2. 

SOLUTION 

6𝑥𝑦 = 6 × 𝑥 × 𝑦 

18𝑥2 = 6 × 3 × 𝑥 × 𝑥 

∴ the HCF  of 6xy and 18𝑥2 is 6 × 𝑥 = 6𝑥 

COMMON FACTORS OF BINOMIAL EXPRESSIONS 

A binomial expression has two terms. To factorize an 

expression is to write it as a product of its factors. 

EXAMPLE 

Factorize the following binomial expressions: 

a. 9𝑎 − 3𝑧 

b. 5𝑥2 + 15𝑥 

c. 2𝑚ℎ − 8𝑚2ℎ 

SOLUTION 

a. The HCF of 9a and 3z is 3. 

9𝑎 − 3𝑧 = 3(3𝑎 − 𝑧) 

b. The HCF of 5𝑥2𝑎𝑛𝑑 15𝑥is 5𝑥 

5𝑥2 + 15𝑥 = 5𝑥(𝑥 + 3) 

c. The HCF of 2𝑚ℎ and 8𝑚2ℎ is 2𝑚ℎ. 

2𝑚ℎ − 8𝑚2ℎ = 2𝑚ℎ(1 − 4𝑚) 

EXERCISE 

1. Remove brackets from the following: 

a. 5𝑝(9𝑟 − 8𝑠)  

b. −6𝑎(2𝑎 − 7𝑏) 

2. Find the HCF of the following: 

a. 8𝑝𝑞 and 24𝑝2 

b. 10𝑎𝑥2 and 14𝑎2𝑥 

3. Factorize the following binomial expressions: 

a. 5𝑎𝑚 − 20𝑏𝑚 

b. 3𝑑ℎ + 15𝑑𝑘 
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COMMON FACTORS WITH LARGER EXPRESSIONS 

EXAMPLE 

Factorize the following:  

a. 2𝑥(5𝑎 + 2) − 3𝑦(5𝑎 + 2). 

b. 2𝑑3 + 𝑑2(3𝑑 − 1) 

c. (𝑎 + 𝑚)(2𝑎 − 5𝑚) − (𝑎 + 𝑚)2 

d. (𝑥 − 2𝑦)(𝑧 + 3) − 𝑥 + 2𝑦 

SOLUTION 

a. In the given expression, (5𝑎 + 2) is common. 

Thus 

2𝑥(5𝑎 + 2) − 3𝑦(5𝑎 + 2) = (5𝑎 + 2)(2𝑥 − 3𝑦) 

b. In the given expression, 𝑑2 is common. Thus, 

2𝑑3 + 𝑑2(3𝑑 − 1) = 𝑑2[2𝑑 + (3𝑑 − 1)] 

= 𝑑2[2𝑑 + 3𝑑 − 1] 

= 𝑑2(5𝑑 − 1) 

c. In the given expression, (𝑎 + 𝑚) is common. 

Thus, 

(𝑎 + 𝑚)(2𝑎 − 5𝑚) − (𝑎 + 𝑚)2

= (𝑎 + 𝑚)[(2𝑎 − 5𝑚)

− (𝑎 + 𝑚)] 

= (𝑎 + 𝑚)[2𝑎 − 5𝑚 − 𝑎 − 𝑚] 

= (𝑎 + 𝑚)(𝑎 − 6𝑚) 

d. Notice that -1 is a factor of the last two terms. 

Thus, the given expression can be written as: 

(𝑥 − 2𝑦)(𝑧 + 3) − 𝑥 + 2𝑦

= (𝑥 − 2𝑦)(𝑧 + 3) − 1(𝑥 − 2𝑦) 



In the above expression, (𝑥 − 2𝑦) is common. 

Thus,  

= (𝑥 − 2𝑦)[(𝑧 + 3) − 1] 

= (𝑥 − 2𝑦)(𝑧 + 3 − 1) 

= (𝑥 − 2𝑦)(𝑧 + 2) 

SIMPLIFYING CALCULATIONS BY FACTORIZATION 

EXAMPLE 

By factorizing, simplify: 79 × 37 + 21 × 37 

SOLUTION 

37 is a common factor of 79 × 37 and 21 × 37. 

79 × 37 + 21 × 37 = 37(79 + 21) 

= 37 × 100 

= 3700 

EXAMPLE 

Factorization the expression: 𝜋𝑟2 + 2𝜋𝑟ℎ. Hence find the 

value of 𝜋𝑟2 + 2𝜋𝑟ℎ when = 22

7
 , 𝑟 = 14 and ℎ = 43. 

SOLUTION 

𝜋𝑟2 + 2𝜋𝑟ℎ = 𝜋𝑟(𝑟 + 2ℎ) 

When  𝜋 = 22

7
 , 𝑟 = 14 and ℎ = 43 

𝜋𝑟2 + 2𝜋𝑟ℎ = 𝜋𝑟(𝑟 + 2ℎ) 

=
22

7
× 14(14 + 2 × 43) 

= 22 × 2(14 + 86) 

= 44 × 100 

= 4400 

EXERCISE 

1. Factorize the following: 

a. 𝑎2(5𝑎 − 3𝑏) − 3𝑎3 

b. (2𝑢 − 3𝑣)(3𝑚 − 4𝑛) − (2𝑢 − 3𝑣)(𝑚 + 2𝑛) 

c. (2𝑎 − 3𝑏)(𝑐 + 𝑑) − 2𝑎 + 3𝑏 

2. By factorizing, simplify the following: 

a. 
8

13
× 125 +

5

13
× 125 

b. 762 × 87 − 562 × 87 

3. Factorize the expression: 

a. 𝜋𝑟2ℎ +
1

3
𝜋𝑟2𝐻. 

b. Hence, find the value of the expression when 

𝜋 =
22

7
, 𝑟 = 3, ℎ = 10 and 𝐻 = 12. 
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FACTORIZATION BY GROUPING 

EXAMPLE 

Factorize: 𝑐𝑥 + 𝑐𝑦 + 2𝑑𝑥 + 2𝑑𝑦 

SOLUTION 

The terms 𝑐𝑥 and 𝑐𝑦 have 𝑐 in common. Also, the terms 2𝑑𝑥 

and 2𝑑𝑦 have 2𝑑 in common. Grouping in pairs this way, 

𝑐𝑥 + 𝑐𝑦 + 2𝑑𝑥 + 2𝑑𝑦 = (𝑐𝑥 + 𝑐𝑦) + (2𝑑𝑥 + 2𝑑𝑦) 

= 𝑐(𝑥 + 𝑦) + 2𝑑(𝑥 + 𝑦) 

= (𝑥 + 𝑦)(𝑐 + 2𝑑) 

EXAMPLE 

Factorize: 3𝑎 − 6𝑏 + 𝑎𝑥 − 2𝑏𝑥 

SOLUTION 

3𝑎 − 6𝑏 + 𝑎𝑥 − 2𝑏𝑥 = 3(𝑎 − 2𝑏) + 𝑥(𝑎 − 2𝑏) 

= (3 + 𝑥)(𝑎 − 2𝑏) 

EXAMPLE 

Factorize: 2𝑥2 − 3𝑥 + 2𝑥 − 3 

SOLUTION 

2𝑥2 − 3𝑥 + 2𝑥 − 3 = 𝑥(2𝑥 − 3) + 1(2𝑥 − 3) 

= (2𝑥 − 3)(𝑥 + 1) 

EXAMPLE 

Factorize: 2𝑎𝑚 − 2𝑚2 − 3𝑎𝑏 + 3𝑏𝑚 

SOLUTION 

2𝑎𝑚 − 2𝑚2 − 3𝑎𝑏 + 3𝑏𝑚 = 2𝑚(𝑎 − 𝑚) − 3𝑏(𝑎 − 𝑚) 

= (𝑎 − 𝑚)(2𝑚 − 3𝑏) 

EXAMPLE 

Factorize: 𝑐𝑑 − 𝑑𝑒 + 𝑑2 − 𝑐𝑒. 

SOLUTION 

𝑑2 and 𝑐𝑒 have no common factor, hence regroup the given 

terms. 

Either  

𝑐𝑑 − 𝑑𝑒 + 𝑑2 − 𝑐𝑒 = 𝑐𝑑 + 𝑑2 − 𝑐𝑒 − 𝑑𝑒 

= 𝑑(𝑐 + 𝑑) − 𝑒(𝑐 + 𝑑) 

= (𝑐 + 𝑑)(𝑑 − 𝑒) 

Or 

𝑐𝑑 − 𝑑𝑒 + 𝑑2 − 𝑐𝑒 = 𝑐𝑑 − 𝑐𝑒 + 𝑑2 − 𝑑𝑒 

= 𝑐(𝑑 − 𝑒) + 𝑑(𝑑 − 𝑒) 



(𝑐 + 𝑑)(𝑑 − 𝑒) 

EXAMPLE 

Factorize: 2𝑠𝑟𝑢 + 6𝑡𝑟𝑢 − 4𝑠𝑟𝑣 − 12𝑡𝑟𝑣 

SOLUTION 

2𝑟 is a factor of every term in the given expression. 

2𝑠𝑟𝑢 + 6𝑡𝑟𝑢 − 4𝑠𝑟𝑣 − 12𝑡𝑟𝑣 = 2𝑟(𝑠𝑢 + 3𝑡𝑢 − 2𝑠𝑣 − 6𝑡𝑣) 

= 2𝑟{𝑢(𝑠 + 3𝑡) − 2𝑣(𝑠 + 3𝑡)} 

= 2𝑟(𝑠 + 3𝑡)(𝑢 − 2𝑣) 

EXERCISE 

Factorize the following: 

1. 𝑐𝑥 − 𝑑𝑥 + 2𝑐𝑦 − 2𝑑𝑦 

2. 2𝑚ℎ − 3𝑛ℎ − 3𝑛𝑘 + 2𝑚𝑘 

3. 𝑚𝑛 − 6𝑝𝑛 + 3𝑝𝑚 − 2𝑛2 

4. 2𝑎𝑚𝑢 + 2𝑎𝑛𝑢 − 2𝑎𝑚𝑣 − 2𝑎𝑛𝑣 

5. 2𝑑2𝑥 + 4𝑑𝑥2𝑦 − 3𝑑𝑦 − 6𝑥𝑦2 


