
1.5E Solving Quadratic Equations by Completing the Square

A. Introduction

Some quadratic equations can not be factored nicely, since the trinomial may be prime.
If we use completing the square, we can solve all of them.

B. Method

1. Take the quadratic and complete the square.

2. Isolate the squared quantity (i.e. junk2)

3. Solve using the square root principle.

C. Examples

Example 1: Solve �3x2 + 30x� 66 = 0 for x
Solution

1. First complete the square:�3(x2 � 10x)� 66 = 0�3(x2 � 10x + 25)� 66 + 75 = 0�3(x� 5)2 + 9 = 0
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2. Isolate the squared quantity:�3(x� 5)2 = �9(x� 5)2 = 3
3. Square Root Principle:x� 5 = �p3x = 5�p3

Ans f5�p3; 5 +p3g
Example 2: Solve 9x2 � 6x� 4 = 0 for x
Solution

1. First complete the square:9�x2 � 69x�� 4 = 09�x2 � 23x�� 4 = 0 "�� 232 �2 = ��13�2 = 19#9�x2 � 23x + 19�� 4� 1 = 09�x� 13�2 � 5 = 0
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2. Isolate the squared quantity:9�x� 13�2 = 5�x� 13�2 = 59
3. Square Root Principle:x� 13 = �r59 = �p53x = 13 � p53 = 1�p53

Ans

(1�p53 ; 1 +p53 )
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