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Completing the square is a method used in algebra to rewrite a quadratic expression in the form 

of 𝑎𝑥2 + 𝑏𝑥 + 𝑐 into a perfect square binomial. This method is especially useful for solving 

quadratic equations and converting them to vertex form.

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 𝑎(𝑥 + 𝑝)2 + 𝑞   where   𝑝 =
𝑏

2𝑎
  and  𝑞 = 𝑐 −

𝑏2

4𝑎

Complete the square 
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Example Rewrite the quadratic expression 𝑥2 − 2𝑥 − 4 in the form (𝑥 + 𝑝)2 + 𝑞.

𝑥2 − 2𝑥 − 4

𝑎 = 1

𝑏 = −2
𝑐 = −4

𝑥2 − 2𝑥 − 4 = 𝑥 − 1 2 − 5

𝒑 =
𝒃

𝟐𝒂

=
 (−2)

2(1)
= −1

𝒒 = 𝒄 −
𝒃𝟐

𝟒𝒂

= −4 −
(−2)2

4 1
= −5

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 = 𝒂(𝒙 + 𝒑)𝟐 + 𝒒

𝑥2 − 2𝑥 − 4 = 1(𝑥 + (−1))2 + −5

𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 𝑎(𝑥 + 𝑝)2 + 𝑞   where   𝑝 =
𝑏

2𝑎
  and  𝑞 = 𝑐 −

𝑏2

4𝑎
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Example Rewrite the quadratic expression  2𝑥2 + 16𝑥 − 7 in the form (𝑥 + 𝑝)2  + 𝑞.

2𝑥2 + 16𝑥 − 7

𝑎 = 2

𝑏 = 16
𝑐 = −7

𝒑 =
𝒃

𝟐𝒂

=
 (16)

2(2)
= 4

𝒒 = 𝒄 −
𝒃𝟐

𝟒𝒂

= −7 −
(16)2

4(2)

= −39

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 = 𝒂(𝒙 + 𝒑)𝟐 + 𝒒

2𝑥2 + 16𝑥 − 7 = 2(𝑥 + 4)2 + −39

= 2(𝑥 + 4)2 − 39
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Example Rewrite the quadratic expression 4𝑥2 − 2𝑥 +
1

4
 in the form (𝑥 + 𝑝)2 + 𝑞.

4𝑥2 − 2𝑥 +
1

4

𝑎 = 4

𝑏 = −2

𝑐 =
1

4

𝒑 =
𝒃

𝟐𝒂

=
 (−2)

2(4)
=

−1

4

𝒒 = 𝒄 −
𝒃𝟐

𝟒𝒂

=
1

4
−

(−2)2

4(4)

= 0

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 = 𝒂(𝒙 + 𝒑)𝟐 + 𝒒

4𝑥2 − 2𝑥 +
1

4
= 4(𝑥 + (

−1

4
))2 + 0

= 4(𝑥 −
1

4
)2
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Example Rewrite the quadratic expression  −3𝑥2 + 3𝑥 + 7 in the form 𝑞 − (𝑥 + 𝑝)2.

−3𝑥2 + 3𝑥 + 7

𝑎 = −3

𝑏 = 3
𝑐 = 7

𝒑 =
𝒃

𝟐𝒂

=
(3)

2(−3)
=

−1

2

𝒒 = 𝒄 −
𝒃𝟐

𝟒𝒂

= 7 −
(3)2

4(−3)

=
31

4

𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄 = 𝒂(𝒙 − 𝒑)𝟐 + 𝒒

−3𝑥2 + 3𝑥 + 7 = −3(𝑥 + (
−1

2
))2 +

31

4

=
31

4
− 3(𝑥 −

1

2
)2
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Complete the square 
for expressions in the form  𝑎𝑥2 + 𝑏𝑥 + 𝑐
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