
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Completing the Square  
CODE: FT.3 

A method that rewrites any quadratic expression 
(𝑎𝑥² + 𝑏𝑥 + 𝑐) into the form (𝑥 + 𝑘)² + 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡, 
so solving, graphing, or analyzing becomes easy. 

When to use it? 

• When solving quadratics by factoring fails. 
• To find the vertex (highest / lowest point) of a parabola. 

GULDEN RULE 

STEP 1: Make sure the 𝑥² coefficient is 1 (divide if needed). 
STEP 2: Take half of the 𝑥-coefficient (𝑏), then square it. 
STEP 3: Add & subtract that square inside the expression. 
STEP 4: Rearrange the constants. 
STEP 5: Factor the perfect square trinomial. 
 

Example 

Complete the square: 𝑥² + 6𝑥 + 2 

STEP 1: --> 𝑎 = 1 , 𝑏 = 6 , 𝑐 = 2             𝑎 = 1        

STEP 2: 𝑏
2

=
6

2
= 3  -->  32 = 9                                     

STEP 3: --> 𝑥2 + 6𝑥 + 2 + 9 − 9                                

STEP 4: 𝑥2 + 6𝑥 + 9 + 2 − 9                                        

STEP 5: (𝑥2 + 6𝑥 + 9) − 7 --> (𝑥 + 3)2 − 7           

 

Must have 𝒂 = 1 before taking half of 𝑏.  
If 𝑎 ≠ 1 , factor it out first! 

 

 Forgetting to balance  
Whatever you add inside the square, also subtract 

 Leaving x² coefficient ≠ 1  
Always factor it out first. 

 Wrong Half-and-Square:  

For 𝑥² + 8𝑥, it's ቀ8

2
ቁ

2
= 16, not 8² = 64.  

Always halve first, then square. 
 

Example 2: When 𝑎 ≠ 1 

Complete the square: 2𝑥² + 12𝑥 + 1 

STEP 1: --> 𝑎 = 2 , 𝑏 = 12 , 𝑐 = 1 factor 2 out 

2(𝑥2 + 6𝑥) + 1 
STEP 2: 𝑏

2
=

6

2
= 3  -->  32 = 9                                         

STEP 3: --> 2(𝑥2 + 6𝑥 + 9 − 9) + 1                              

STEP 4: 2(𝑥2 + 6𝑥 + 9) − 18 + 1   (𝑡𝑎𝑘𝑒 − 9 𝑜𝑢𝑡)   

STEP 5: 2(𝑥 + 3)2 − 17                  

 

Additional Resources 
A paper with a pen

AI-generated content may be incorrect.

A hand pointing at a button

AI-generated content may be incorrect.A red play button with black background

AI-generated content may be incorrect.

By: SALAH ALKMALI                   https://sanwaralkmali.github.io/  

https://sanwaralkmali.github.io/assets/Worksheet%20PDFs/SKILL%2021%20Completing%20the%20Square.pdf
https://math-skill-portal.vercel.app/skills/completing-squares
https://www.youtube.com/watch?v=ov3r4hXBU98
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