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 Summary of y9 algebra 
 
 

Combining TermS 

Adding (or 
subtracting) 

terms 

 
Eg : 3𝑥𝑥 − 5 − 8𝑥𝑥 = −5 − 5𝑥𝑥 
It cannot be simplified further 
 
Eg : 4𝑥𝑥 − 12𝑥𝑥2  
cannot be simplified further 
 
 

You can add only like terms : Eg 3𝑥𝑥 + 5 
cannot be simplified further. 
 
Addition ‘works like money’ : 
For  3𝑥𝑥 − 8𝑥𝑥 , think « I won 3 dollars and 
lost 8 dollars so, all in all,  I lost 5 
dollars  therefore  3𝑥𝑥 − 8𝑥𝑥 = −5𝑥𝑥 ». Note 
that adding  x’s gives x’s, not 𝑥𝑥2 . 
 

Multiplying 
(or 

dividing) 

 
Eg : 4𝑥𝑥 × (−5𝑥𝑥2) = −20𝑥𝑥3 
 

1. Take care of the sign: A positive times a 
positive…etc 

2. Multiply the numbers 
3. Multiply the pronumerals 

  
 

fraCTionS 

Adding (or 
subtracting) 

fractions 

Eg :  3
𝑥𝑥
− 5

2𝑥𝑥
=  3×2

𝑥𝑥×2
− 5

2𝑥𝑥
 

=
 6
2𝑥𝑥

−
5

2𝑥𝑥
=

1
2𝑥𝑥

 

1. Do same denominator, 
2. then keep denominator, and 

add or subtract numerators 

Multiplying  
fractions 

 

Eg :
 4𝑥𝑥
15𝑦𝑦

× 3y5

−8𝑥𝑥2
 

= −
4 × 3 × 𝑥𝑥 × 𝑦𝑦5

3 × 5 × 4 × 2 × 𝑥𝑥2𝑦𝑦
= −

𝑦𝑦4

10𝑥𝑥
 

 

 
Multiply numerators together and 
denominators together (and then 
simplify) 

Dividing 
fractions 

Eg :  4𝑥𝑥
15𝑦𝑦 ÷ 2𝑥𝑥

3y =  4𝑥𝑥
15𝑦𝑦 × 3𝑦𝑦

2𝑥𝑥 = 2
5 

 

 
Keep me, Change me , Flip me 
 

Simplifying 
Fractions 

In 
 4𝑥𝑥×3
15𝑥𝑥×3

 you CAN cancel the 3’s. 

∴
 4𝑥𝑥 × 3
15𝑥𝑥 × 3

=
4𝑥𝑥

15𝑥𝑥
=

 4 × 𝑥𝑥
15 × 𝑥𝑥

=
4

15
 

 

In 
 4𝑥𝑥+3
15𝑥𝑥+3

 you CANNOT cancel the 3’s 
because you have a sum, not a 
product. 

Rule : 𝒌𝒌×𝒂𝒂
𝒌𝒌×𝒃𝒃

= 𝒂𝒂
𝒃𝒃
 

Note the product : It is 𝑘𝑘 × 𝑎𝑎 , 
you cannot cancel if it is  𝑘𝑘 + 𝑎𝑎 .  

∴ To simplify fractions: 
1. Factorise the numerator and 

the denominator. 
2. If there are common factors, 

cancel them. 
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expanding expreSSionS 
 

• Distributivity Law (Rainbow) 
  

Eg : 4𝑥𝑥(5 − 12𝑥𝑥2) = 20𝑥𝑥 − 48𝑥𝑥3 
  
  

• Expanding the product of two binomials 
(F O I L) 

   Rainbow works but uses an intermediate step 

 
Eg : Expand (7𝑥𝑥 − 5)(2− 3𝑥𝑥) 
 
 = 14𝑥𝑥 − 21𝑥𝑥2 − 10 + 15𝑥𝑥  
 =  −21𝑥𝑥2 + 29𝑥𝑥 − 10  
 

• Particular case of FOIL :  
   Difference of Squares 

(𝑨𝑨 + 𝑩𝑩)(𝑨𝑨− 𝑩𝑩) = 𝑨𝑨𝟐𝟐 − 𝑩𝑩𝟐𝟐 

Eg : (3𝑥𝑥 − 5)(3𝑥𝑥 + 5) = 9𝑥𝑥2 − 25 
(use formula with 𝐴𝐴 = 3𝑥𝑥 and 𝐵𝐵 = 5) 

• Particular case of FOIL :  
   Perfect Squares 
 
Square of a sum :       
  (𝑨𝑨 + 𝑩𝑩)𝟐𝟐 = 𝑨𝑨𝟐𝟐 + 𝟐𝟐𝑨𝑨𝑩𝑩 + 𝑩𝑩𝟐𝟐 
Square of a difference : 
  (𝑨𝑨 − 𝑩𝑩)𝟐𝟐 = 𝑨𝑨𝟐𝟐 − 𝟐𝟐𝑨𝑨𝑩𝑩 + 𝑩𝑩𝟐𝟐 
 

Eg : Expand (𝑥𝑥 + 3)2 = 𝑥𝑥2 + 6𝑥𝑥 + 9   
(use Square of a sum formula with   
𝐴𝐴 = 𝑥𝑥 and 𝐵𝐵 = 3) 
 
(3𝑥𝑥 − 7)2 = 9𝑥𝑥2 − 42𝑥𝑥 + 49 
(use Square of a difference formula 
with 𝐴𝐴 = 3𝑥𝑥 and 𝐵𝐵 = 7) 

      

faCToriSing expreSSionS 
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How do we do this? 
 
• Common factor 

  
Eg : 20𝑥𝑥 − 12𝑥𝑥2 = 5 × 𝟒𝟒𝒙𝒙 − 3𝑥𝑥 × 𝟒𝟒𝒙𝒙 = 𝟒𝟒𝒙𝒙(5 − 3𝑥𝑥) 
  

• Grouping in pairs Eg : Factorize   7𝑥𝑥 − 21 + 𝑥𝑥2 − 3𝑥𝑥 
= 7(𝑥𝑥 − 3) + 𝑥𝑥(𝑥𝑥 − 3) = (7 + 𝑥𝑥)(𝑥𝑥 − 3) 

  

• PSF (Product, Sum Factors) 
for expressions of the form 
𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐 
  

Rewrite the coefficient of x as a sum of two numbers.  
How to find these numbers? 

• Their Product = P = Coefficient of 𝑥𝑥2 ×
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑎𝑎𝑐𝑐𝑐𝑐 𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡 (𝑖𝑖. 𝑡𝑡.  𝑐𝑐h𝑡𝑡 𝑐𝑐𝑐𝑐𝑡𝑡 𝑤𝑤𝑖𝑖𝑐𝑐h 𝑐𝑐𝑐𝑐 𝑥𝑥) 

• Their Sum =S = Coefficient of x 

Eg : Factorize 𝟐𝟐𝑥𝑥2 + 7𝑥𝑥 − 15 
    𝑃𝑃𝑡𝑡𝑐𝑐𝑃𝑃𝑃𝑃𝑐𝑐𝑐𝑐 =  𝟐𝟐 × −15 = −30 
    𝑆𝑆𝑃𝑃𝑡𝑡 =  7 
   𝐹𝐹𝑎𝑎𝑐𝑐𝑐𝑐𝑐𝑐𝑡𝑡𝑐𝑐 (𝑡𝑡𝑃𝑃𝑐𝑐𝑐𝑐 𝑔𝑔𝑃𝑃𝑡𝑡𝑐𝑐𝑐𝑐) ∶  −10 𝑎𝑎𝑐𝑐𝑃𝑃 3 
 
2𝑥𝑥2 + 7𝑥𝑥 − 15 = 2𝑥𝑥2 − 10𝑥𝑥 + 3𝑥𝑥 − 15

= 2𝑥𝑥(𝑥𝑥 − 5) + 3(𝑥𝑥 − 5)
= (2𝑥𝑥 + 3)(𝑥𝑥 − 5) 

  

• Difference of squares 
  
𝑨𝑨𝟐𝟐 − 𝑩𝑩𝟐𝟐 = (𝑨𝑨 + 𝑩𝑩)(𝑨𝑨− 𝑩𝑩) 
 

Eg : 𝑥𝑥2 − 16 = (𝑥𝑥 + 4)(𝑥𝑥 − 4) 
 
Eg : 49𝑥𝑥2 − 25y2 = (7𝑥𝑥 + 5𝑦𝑦)(7𝑥𝑥 − 5𝑦𝑦) 

 

 


