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Section P6– Factoring 

 
1. Definition 

 

To factor an algebraic expression we rewrite it as a product of factors using the distributive 

property 

 

Factoring→ 

( )( )531522
−+=−− xxxx  

        Sum of terms  |  product of factors 

←Simplifying or expanding 

 

2. Factoring out Common Factors 
 

Each term of an expression is itself a product of factors. When the terms have a common factor, it 

can be factored out. ( )CBAACAB +=+  

 

Examples: Factor out the common factor(s) 

a) xx 105 3
+−  b) 2223 10515 yxyxyx +−  c) ( )( ) ( )2

35323 −+−+ xxx  

 

 

 

 

 

 

 

 

3. Factoring Binomials 
 

We can factor binomials as a product of two binomials in three cases: 

Difference of two squares  =−
22 BA  

Difference of two cubes   =−
33 BA  

Sum of two cubes    =+
33 BA  

A and B being terms of the binomial  

Examples: Factor the binomial using a factoring formula 

a) 94 2
−x  b) ( ) ( )22

32 −−+ xx  

 

 

 

c) 18 3
−x  d) 100027 6

+x  
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4. Factoring Expressions with Four Terms: Factoring by Grouping 

 
Examples: Factor the expression 

a) 4263 23
−+− xxx  b) 5102 45

+−− xxx  

 

 

 

 

 

 

 

 

5. Factoring Trinomials 

5.1) Trinomials of the form cbxx ++
2   

 

If we can find two numbers r and s such that crs =  and bsr =+  then we can rewrite directly 

cbxx ++
2  as ( )( )sxrx ++ . If such numbers cannot be found then the trinomial does not factor. 

 

Examples: Factor the trinomial 

a) 2103 xx +−  b) 12 36
+− xx  

 

 

 

 

 

 

c) ( ) ( ) 16161
2

−+++ xx  d) 22 65 yyxx ++  

 

 

 

 

 

 

 

5.2) Trinomials of the form cbxax ++
2 , 1≠a  

 

We can use trial and error knowing that if cbxax ++
2  can be factored then we will have: 

 

( )( )sqxrpxcbxax ++=++
2  

 
pqa =

rsc =

rqpsb +=  
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Or we can use the AC method (also called Key Number Method, or Master Product Method) 

• Multiply together a  and c. 

• Find two numbers r and s such that acrs =  and bsr =+ .  If such numbers cannot be found 

then the trinomial does not factor. 

• Rewrite the middle term bx as rx + sx. We now have csxrxax +++
2

 

• Factor by grouping: ( ) ( ) ...2
=+++ csxrxax  

 

Examples: Factor the trinomial 

a) 2215 xx −−  b) 2552 2
−+ xx  

 

 

 

 

 

 

 

 

 

 

 

c) 253 2
−− xx  d) ( ) ( ) 576

2
−+−+ yxyx  

 

 

 

 

 

 

 

 

 

 

5.3) Recognizing a Perfect Square Trinomial 

 

A perfect square trinomial is the square of a binomial: 

 _____________________________________ ( )2
BA +=  

 _____________________________________ ( )2
BA −=  

Examples: Identify the perfect square trinomial 

a) 25309 2
++ xx  b) 164836 2

+− xx  
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6. Factoring an Expression Completely 

 

When factoring an expression we need to check whether the factors in the factored form can be 

factored further. 

 

WHEN FACTORING AN EXPRESSION ALWAYS CHECK FIRST WHETHER WE 

CAN FACTOR OUT A COMMON FACTOR  

 

Examples: Factor the expression completely 

a) 25 216 xx −  b) ( ) ( )494 222
−−− xxy  

 

 

 

 

 

 

 

 

 

 

c) xxx 65 23
++  d) ( ) ( ) ( )1121 223

−+−−− xxxxx  

 

 

 

 

 

 

 

 

 

 

 

 

7. Factoring out a common variable factor in expressions with fractional exponents 

 

The trick is to factor out the common factor that has the smallest exponent. 

 

Examples: Factor the expression  

a) 232121 710 xxx ++
−  
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b) ( ) ( ) 3238
22 +−+ xx  

 

 

 

 

 

 

 

 

 

 

c) ( ) ( ) 52575352 1213
−

+++ xxxx  
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Factoring  

 Examples 

Greatest Common Factor: factor it out 

• If there is a variable in each term with 

rational exponents, factor out the variable 

with lowest exponent 

( )232462 223
+−=+− xxxxxx  

( )3232 5
3

5
2

5
2

5
1

5
3

−+=−+
−−

xxxxxx  

Try factoring any expression that has: 

• More than 1 term 

• A power of the variable >1 

 

    Examples 

   

( )( )baba

ba

−+

=−
22

   
( )( )2242

−+=− xxx  

( )( )5353259 2
−+=− xxx  

( )( )6636 224
−+=− xxx    ( )−   

   

( )( )22

33

bababa

ba

++−

=−
 

( )( )93327 23
++−=− xxxx  

( )( )141614164 23
++−=− xxxx  

2 terms    

  
( )+  

( )( )22

33

bababa

ba

+−+

=+
 

( )( )4228 23
+−+=+ xxxx  

 

( )( )100309103100027 23
+−+=+ xxxx      

3 terms 
  cbxax ++

2  

Use AC method 

( )( )5125102592 22
+−=−−+=−+ xxxxxxx

 

( )( )1223 2224
++=++ xxxx  

    

4 terms 
  sqsprqrp +++  

Factor by grouping 

( ) ( )

( )( )232

23226342

2

223

−+=

−+−=−+−

xx

xxxxxx
 

 

 

 


