
MODULE 7 LESSON 1 NOTES  COMPLETING THE SQUARE 
 

Example: Irrational Roots 

 

Check your progress: 

1) 𝑚 + 18𝑚 + 81 = 90 

Since we are told we can take the square root of each side, we know that the left side of the 

equation is a perfect square trinomial and will factor to 𝑥 + . 

(𝑚 + 9) = 90 

(𝑚 + 9) = √90 

𝑚 + 9 = ±√90 

       −9       − 9 

𝑚 = −9 ± √90 

𝑚 ≈ −18.5 or 𝑚 ≈ 0.5 

Example: Solve an equation by Completing the Square 
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Step 1: Make sure the coefficient on the quadratic term is 1. 

Step 2: Leave a blank spot after the linear term and any constant (𝑥 + 𝑏𝑥         ) + 𝑑          = 𝑓 

Step 3:  Determine what number to add to the blank.  It should always be half the linear term 

squared 𝑐 = .  Remember to make sure that your net change on the equation is zero.   

𝑥 + 𝑏𝑥 + 𝑐 + 𝑑 − 𝑐 = 𝑓 

Step 4:  Factor the perfect square trinomial and simplify. 𝑥 + + 𝑑 − 𝑐 = 𝑓 

Step 5:  Solve the equation 

 

Check your progress: 

1) 𝑥 − 8𝑥 = 4 

 

Step 1: Since the coefficient on the quadratic term is 1, this step is complete. 

Step 2: 

(𝑥 − 8𝑥          )         = 4 

Step 3: 

−8

2
= (−4) = 16 

(𝑥 − 8𝑥 + 16) − 16 = 4 

Step 4: 

(𝑥 − 4) − 16 = 4 

Step 5: 

(𝑥 − 4) − 16 = 4 

                 +16      + 16 

(𝑥 − 4) = 20 

(𝑥 − 4) = √20 

𝑥 − 4 = ±√20 

    +4      + 4 

𝑥 = 4 ± √20 

𝑥 ≈ −0.5 or 𝑥 ≈ 8.5 
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2) 3𝑛 − 18𝑛 = 30 

Step 1: Since the coefficient on the quadratic term is not 1, we must factor out that coefficient. 

3(𝑛 − 6𝑛) = 30 

Step 2: 

3(𝑛 − 6𝑛           )          = 30  

Step 3: 

−6

2
= (−3) = 9 

3(𝑛 − 6𝑛 + 9) − 27 = 30 **I am subtracting 27 because I actually added 27 if you 
multiply the 3 back through the set of parentheses. 

Step 4: 

3(𝑛 − 3) − 27 = 30 

Step 5: 

3(𝑛 − 3) − 27 = 30 

                    +27   + 27 

3(𝑛 − 3) = 57 

3(𝑛 − 3)

3
=

57

3
 

(𝑛 − 3) = 19 

(𝑛 − 3) = √19 

𝑛 − 3 = ±√19 

    +3      + 3 

𝑥 = 3 ± √19 

𝑥 ≈ −1.4 or 𝑥 ≈ 7.4 

 

Practice 

Solve each equation by taking the square root of each side.  Round to the nearest tenth if 
necessary. 

1) 𝑏 − 6𝑏 + 9 = 25 
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Since we are told we can take the square root of each side, we know that the left side of the 

equation is a perfect square trinomial and will factor to 𝑥 + . 

(𝑏 − 3) = 25 

(𝑏 − 3) = √25 

𝑏 − 3 = ±5 

    +3     + 3 

𝑏 = 3 ± 5 

𝑏 = 8 or 𝑏 = −2 

 

2) 𝑚 + 14𝑚 + 49 = 20 

Since we are told we can take the square root of each side, we know that the left side of the 

equation is a perfect square trinomial and will factor to 𝑥 + . 

(𝑚 + 7) = 20 

(𝑚 + 7) = √20 

𝑚 + 7 = ±√20 

       −7       − 7 

𝑚 = −7 ± √20 

𝑚 ≈ −11.5 or 𝑚 ≈ −2.5 

 

Find the value of 𝑐 that makes each trinomial a perfect square. 

3) 𝑎 − 12𝑎 + 𝑐 

This problem is asking us to find the value we would use in step 3 of our completing the square 
process. 

−12

2
= (−6) = 36 

𝑐 = 36 

 

4) 𝑡 + 5𝑡 + 𝑐 

This problem is asking us to find the value we would use in step 3 of our completing the square 
process. 
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5

2
=

25

4
= 6

1

4
 

𝑐 = 6
1

4
 

 

Solve each equation by completing the square.  Round to the nearest tenth if necessary. 

5) 𝑐 − 6𝑐 = 7 

Step 1: Since the coefficient on the quadratic term is 1, this step is complete. 

Step 2: 

(𝑐 − 6𝑐          )         = 7 

Step 3: 

−6

2
= (−3) = 9 

(𝑐 − 6𝑐 + 9) − 9 = 7 

Step 4: 

(𝑐 − 3) − 9 = 7 

Step 5: 

(𝑐 − 3) − 9 = 7 

                 +9  + 9 

(𝑐 − 3) = 16 

(𝑐 − 3) = √16 

𝑐 − 3 = ±4 

    +3    + 3 

𝑐 = 3 ± 4 

𝑐 = 7 or 𝑐 = −1 

 

6) 𝑥 + 7𝑥 = −12 

Step 1: Since the coefficient on the quadratic term is 1, this step is complete. 

Step 2: 

(𝑥 + 7𝑥          )        = −12 

Step 3: 
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7

2
=

49

4
= 12

1

4
 

𝑥 + 7𝑥 + 12
1

4
− 12

1

4
= −12 

 

Step 4: 

𝑥 +
7

2
− 12

1

4
= −12 

Step 5: 

𝑥 +
7

2
− 12

1

4
= −12 

                   +12
1

4
     + 12

1

4
 

𝑥 +
7

2
=

1

4
 

𝑥 +
7

2
=

1

4
 

𝑥 +
7

2
= ±

1

2
 

   −
7

2
     −

7

2
 

𝑥 = −
7

2
±

1

2
 

𝑥 = −4 or 𝑥 = −3 

 

7) 𝑣 + 14𝑣 − 9 = 6 

Step 1: Since the coefficient on the quadratic term is 1, this step is complete. 

Step 2: 

(𝑣 + 14𝑣         ) − 9        = 6 

Step 3: 

14

2
= (7) = 49 

(𝑣 + 14𝑣 + 49) − 9 − 49 = 6 

Step 4: 
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(𝑣 + 7) − 58 = 6 

Step 5: 

(𝑣 + 7) − 58 = 6 

                 +58  + 58 

(𝑣 + 7) = 64 

(𝑣 + 7) = √64 

𝑣 + 7 = ±8 

    −7   − 7 

𝑣 = −7 ± 8 

𝑣 = 1 or 𝑣 = −15 

 

8) 𝑟 − 4𝑟 = 2 

Step 1: Since the coefficient on the quadratic term is 1, this step is complete. 

Step 2: 

(𝑟 − 4𝑟          )         = 2 

Step 3: 

−4

2
= (−2) = 4 

(𝑟 − 4𝑟 + 4) − 4 = 2 

Step 4: 

(𝑟 − 2) − 4 = 2 

Step 5: 

(𝑟 − 2) − 4 = 2 

                 +4  + 4 

(𝑟 − 2) = 6 

(𝑟 − 2) = √6 

𝑟 − 2 = ±√6 

    +2    + 2 

𝑟 = 2 ± √6 

𝑟 ≈ −0.4 or 𝑟 ≈ 4.4 
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9) 4𝑎 + 9𝑎 − 1 = 0 

Step 1: Since the coefficient on the quadratic term is not 1, we must factor out that coefficient. 

4 𝑎 +
9

4
𝑎 − 1 = 0 

Step 2: 

4 𝑎 + 𝑎           − 1         = 0  

Step 3: 

9
4
2

=
9

8
=

81

64
 

4 𝑎 + 𝑎 + − 1 − = 0 **I am subtracting  because I actually added  if you 

multiply the 4 back through the set of parentheses. 

Step 4: 

4 𝑎 + − = 0   **−1 = −   − − = −  

Step 5: 

4 𝑎 +
9

8
−

97

16
= 0 

                    +
97

16
   +

97

16
 

4 𝑎 +
9

8
=

97

16
 

4 𝑎 +
9
8

4
=

97
16
4

 

𝑎 +
9

8
=

97

64
 

𝑎 +
9

8
=

97

64
 

𝑎 +
9

8
= ±

97

64
 

    −
9

8
      −

9

8
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𝑎 = −
9

8
±

97

64
 

𝑎 ≈ 0.1or 𝑎 ≈ −2.4 

 

10) 7 = 2𝑝 − 5𝑝 + 8 

Let’s switch the order of the equation so that it looks more familiar. 

2𝑝 − 5𝑝 + 8 = 7 

Step 1: Since the coefficient on the quadratic term is not 1, we must factor out that coefficient. 

2 𝑝 −
5

2
𝑝 + 8 = 7 

Step 2: 

2 𝑝 −
5

2
𝑝           + 8         = 7 

Step 3: 

−
5
2

2
= −

5

4
=

25

16
 

2 𝑝 − 𝑝 + + 8 − = 7 **I am subtracting  because I actually added  if you 

multiply the 2 back through the set of parentheses. 

Step 4: 

2 𝑝 − + = 7   **8 =   − =  

Step 5: 

2 𝑝 −
5

4
+

39

8
=

56

8
 

                   −
39

8
    −

39

8
 

2 𝑝 −
5

4
=

17

8
 

2 𝑝 −
5
4

2
=

17
8
2

 

𝑝 −
5

4
=

17

16
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𝑝 −
5

4
=

17

16
 

𝑝 −
5

4
= ±

17

16
 

𝑝 −
5

4
= ±

17

16
 

     +
5

4
     +

5

4
 

𝑝 =
5

4
±

17

16
 

𝑝 ≈ 2.3 or 𝑝 ≈ 0.2 

 


