
8.2A Quadratic Formula

A. Derivation of the Quadratic Formula

We can get a general formula for the solutions to��� � �� � � � �
by doing completing the square on the general equation.

��� � �� � � � �
� ��� � �� �	 � � � � [Factor out, first two]
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�� � �� � � � ��� 	�� � �  � � ��� 	� � � [Completing the square]
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� � ��� � � � ��  �����
� �  ��� � � ��  �����

Quadratic Formula: � � � � � ��  �����

B. Using the Quadratic Formula

Given��� � �� � � � �, we have� � � � � ��  �����
Example 1: Solve��� � �� � � � � for � by the Quadratic Formula.

Solution

� � �, � � �, � � �

� � � � � ��  �����
� � � �����  � ��� ���� ���
� � � ���  ��

� � � � ����

Ans
� � ���� or

�  ����
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Example 2: Solve
���  ��  � � � for � by the Quadratic Formula.

Solution

� � �
, � � �, � �  �

� � � � � ��  �����
�  ��� � �����  � ��� � ��� ���
� � � �� � ��

�� � � � � ��
��

Now simplify:

� � � � ���
�� � � � �� �

�� � � �� � � ��
�� � � � � �

�

Ans
� � � �

� or
�  � �

�

Example 3: Solve
���  � � �

��  �� �� � ��
� �  �� � � for �

Solution

Disallowed values: � �� � � �
LCD� ��  �� �� � ��
Multiply both sides by LCD:

��  �� �� � �� � ���  � � �
��  �� �� � ��� � ��  �� �� � ��

��  �� � �
	

�� �� � �� � � � ��  �� ��  ��
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��� � ��� � � � ��  �� � �
Move everything to one side:

��� � ��� � � � �
� ���� � �� � �� � �

Divide by 2:

��� � �� � � � �
Now use the quadratic formula:

� � �
, � � �, � � �

� � � � � ��  �����
� � � �����  � ��� ���� ���
� � � �� �  ��� � � � ����

Neither of the solutions are disallowed.

Ans
� � ���� or

�  ����
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