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The purpose of the warm-ups is to review previous knowledge and skills needed for todayÕs 
lesson. Vocabulary needed is quadratic equation, quadratic term, linear term, constant. 
Students also need to understand the equivalence between the perfect square trinomial and the 
factored form of the polynomial. 
 
Warm ! : 
 
1. (CST) Which of the following shows  2

9 12 4t t+ +  factored completely?    
 
A. 2(3 2)t +  B. (3 4)(3 1)t t+ +  C. (9 4)( 1)t t+ +  D. 29 12 4t t+ +  
 
What is the linear term for the other three incorrect answers?   
_______________________________________________________________________ 
 
2.  Fill in the chart. The first one is done for you. 
 
Perfect Square Trinomial  Factored Form 
 

A. 2 8 16x x+ +    2( 4)x +  
________________________________________________ 
B.  2 8 16x x! +                                                                               
________________________________________________ 
C.     2( 3)x!      
________________________________________________ 
D. 2

10 25x x+ +          
_______________________________________________________________________ 
3. Solve 
 
A. 2 64x =   B. 2( 2) 25y + =                  
________________________________________________________________________ 
Review warm-up: 
1. A is the correct answer. The linear terms are 15t ,13t  and12t . Stress that the outside terms  
    are all the same, it is the linear term that distinguishes the product. 
 
2.  B.  2( 4)x !   C.  2 6 9x x! +   D. 2( 5)x+   
 
Stress that you have a choice of how to express the polynomial Ð as a trinomial or in factored 
form. The advantage to factored form in this case is that we can simply take the square root of 
the quantity squared to get the quantity itself, as shown in B. in the next question. 
 
3.  A. 8x = ±   B.   y = !2±5,  

  y = 3 or  y = !7  
 
 
________________________________________________________________________ 
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Student Notes: 
 
Completing the Square is one method used to solve quadratics (degree 2 polynomials). What 
does it mean to solve a quadratic? (to find the values of the variable that have the equation 
equal zero). Tell your partner what it means to solve a quadratic. Use complete sentences. 
 
To use this method, the quadratic term must have a coefficient of 1. We will discuss this more 
later, but for now, have students put this in their notes. 
 
We are going to look at a pictorial model of what it means to complete the square. (algebra 
tiles could work, but IÕm drawing the models). What is a square?  [A 4 sided figure with 4 
right angles and all sides have the same legth Ð A quadrilateral with all sides congruent and 4 
right angles] 
 
Model 1:  LetÕs look at a pictorial model of 2

4x x+ .  I have one square ( x2 ) and 4 linear bars 
(4x). How many single units (constants) will be needed to make a square (Òcomplete the 
squareÓ)? 
 
What we  What we have after   Dimensions 
start with  adding the units that  (factored form) 
   complete the square 
   (perfect sq. trinomial)   

  2 4x x+           x
2 + 4x + 4          

  
x + 2( )

2
  

 
  
 
 
 
Model 2:  Shade in to show negative linear terms. 
 
  2 6x x!         2 6 9x x! +             (x ! 3)2  
 
 
 
 
 
 
Model 3: 
  2

2x x+          2 2 1x x+ +             (x +1)2  
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You try: 
 
Draw  x

2 + 8x , think about how to arrange the linear terms, then see how many units you need 
to complete the square. Draw in the units and write the square as a trinomial and then in 
factored form.  
 
Students should show 4 linear terms on each side, and adding 16 units for 2

8 16x x+ + which 
equals 2( 4)x+ which are the dimensions of the completed square. 
 
Who could tell me what the ÒruleÓ is to find the number of units needed to complete any 
square? Students should write in their notes: 

To find the constant needed to form the perfect square, take 
1
2

of the coefficient of the linear 

term and square it. Notation:
2

2

b! "
# $
% &

. 

_____________________________________________________________________ 
 
Model 4: Completing the square with an odd linear term:   2x x+   

Encourage students to see the same process, put 
1
2

x on each side, which means they will need 

to produce a square with dimensions 
 

1

2
 !  

1

2
 which equals an area of 

1

4
.   

 

2
x x+    

  

x
2 + x +

1

4
   

  
x +

1
2

!

"#
$

%&

2

 

 
 
 
 
_____________________________________________________________________ 
 
Think Pair Share 

Explain to your partner why we use 
2

2
b! "

# $
% &

 to find the number of units needed. 

_______________________________________________________________________ 
 
So why are we learning to complete the square? We can use this method to easily solve a 
quadratic equation. What does it mean to solve a quadratic equation? [We are looking for the 
x-intercepts of the equation, the zeros]
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Example 1:    Solve by completing the square:  2 8 10y y+ =  
 

2 2
2 8 8

8 10
2 2

y y ! " ! "+ + = +# $ # $
% & % &

 Picture how many units are needed to complete the square [16] 

 

  
y2 + 8y + 4( )2

= 10 + 4( )2

 Add 42 to both sides. Leaving it like this makes it easer to factor. 
 

         2( 4) 26y + =   Write in factored form 
 

     2( 4) 26y + = ±  Take the square root of both sides. Remember that you have a 
positive and negative root. (degree 2 = 2 roots) 

              y + 4 = ± 26    
 

                  4 26y = ! ±  Isolate the y but subtracting the constant from both sides 
 
 

You try #1: (Work with a partner) 
  

Solve by completing the square:   2 6 2x x! =  
 
 

Example 2:    Solve by completing the square:  2 18 175 0c c+ ! =  
 

2 18 175c c+ =      Move the constant so we isolate the quadratic and linear terms 
2 2

2 18 18
18 175

2 2
c c ! " ! "+ + = +# $ # $

% & % &
 Picture how many units are needed to complete the square 

 

  
  
c2

+18c+ 9( )
2
= 175+ 9( )

2
   Add 92  units to each side  

 

             2( 9) 256c+ =    Express in factored form 
 

         2( 9) 256c+ = ±    Take the square root of both sides. Remember that you have a   
  positive and negative root. (degree 2 = 2 roots) 

                9 16c+ = ±  
 
                     9 16c = ! ±    Isolate the c by subtracting the constant from both sides 
 
                     25, 7c c= ! =    Express as 2 integer answers. 
 
 

You try #2: (Work with a partner) 
  
Solve by completing the square: 2 20 19 0v v! + =  
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Example 3:     Solve by completing the square:  22 16 4 0b b+ ! =   
 

Remember, we must have the coefficient to the quadratic  
    term equal to1, so first divide through by 2. 

2
2 16 4 0

2 2 2 2

b b
+ ! =  

 
      2 8 2 0b b+ ! =   Move the constant so we isolate the quadratic and linear terms 
 

           2 8 2b b+ =    
 

2 2
2 8 8

8 2
2 2

b b
! " ! "

+ + = +# $ # $
% & % &

      Picture how many units are needed to complete the square 

 

 
  
b

2 + 8b + 4( )2
= 2+ 4( )2

 Add 42  units to each side 
 

         2( 4) 18b+ =   Express in factored form 
 

      ( )
2

4 18b+ = ±  Take the square root of both sides. Remember that you have a 

positive and negative root. (degree 2 = 2 roots) 
             4 3 2b+ = ±  Express the radical in simplified form 
 

                   4 3 2b = ! ±  Isolate the b by subtracting the constant from both sides 
 
Be clear that there are 2 answers here: 4 3 2b = ! +  and 4 3 2b = ! !  
    
 
 

You try 3: (Work with a partner) 
 
Solve by completing the square:  25 20 10 0x x! ! =  
 
 

 
Assign homework that reinforces the process. You may want to include linear terms that are 
odd, or leave that for the next day. 


