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9OUR฀.OTES

��� -ODEL฀$IRECT฀6ARIATION
'OAL฀ ฀7RITE฀AND฀GRAPH฀DIRECT฀VARIATION฀EQUATIONS�

6/#!"5,!29

$IRECT฀VARIATION฀฀

#ONSTANT฀OF฀VARIATION฀฀

4ELL฀WHETHER฀THE฀EQUATION฀REPRESENTS฀DIRECT฀VARIATION�฀฀
)F฀SO�฀IDENTIFY฀THE฀CONSTANT฀OF฀VARIATION�

A�฀ �X฀ ฀�Y฀ ฀�฀ B�฀ �X฀ ฀Y฀ ฀�

3OLUTION
4O฀TELL฀WHETHER฀AN฀EQUATION฀REPRESENTS฀DIRECT฀VARIATION�฀TRY฀
TO฀REWRITE฀THE฀EQUATION฀IN฀THE฀FORM฀Y฀ ฀AX�

A�฀ �X฀ ฀�Y฀ ฀�฀ 7RITE฀ORIGINAL฀EQUATION�

฀ ฀ �Y฀ ฀ ฀฀ 3UBTRACT฀ ฀FROM฀฀
฀ ฀ ฀ EACH฀SIDE�

฀ ฀ Y฀ ฀ ฀฀ 3IMPLIFY�

฀ "ECAUSE฀THE฀EQUATION฀�X฀ ฀�Y฀ ฀�฀ ฀BE฀
REWRITTEN฀IN฀THE฀FORM฀Y฀ ฀AX�฀IT฀ ฀
DIRECT฀VARIATION�฀4HE฀CONSTANT฀OF฀VARIATION฀IS฀ �

B�฀ �X฀ ฀Y฀ ฀�฀ 7RITE฀ORIGINAL฀EQUATION�

฀ ฀ Y฀ ฀ ฀ ฀�฀ !DD฀ ฀TO฀EACH฀SIDE�

฀ "ECAUSE฀THE฀EQUATION฀ �X฀ ฀Y฀ ฀�฀ ฀BE฀
REWRITTEN฀IN฀THE฀FORM฀Y฀ ฀AX�฀IT฀ ฀
DIRECT฀VARIATION�

%XAMPLE฀�฀ )DENTIFY฀DIRECT฀VARIATION฀EQUATIONS
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9OUR฀.OTES #HECKPOINT฀ 4ELL฀WHETHER฀THE฀EQUATION฀REPRESENTS฀DIRECT฀
VARIATION�฀)F฀SO�฀IDENTIFY฀THE฀CONSTANT฀OF฀VARIATION�

฀ ��฀�X฀ ฀�Y฀ ฀�฀ ��฀�X฀ ฀Y฀ ฀�฀

฀ ฀

'RAPH฀THE฀DIRECT฀VARIATION฀EQUATION�

A�฀ Y฀ ฀ �X฀ B�฀Y฀ ฀฀฀�฀�฀฀฀X

3OLUTION
A�฀ 0LOT฀A฀POINT฀AT฀THE฀ORIGIN�฀4HE฀SLOPE฀IS฀EQUAL฀TO฀THE฀

CONSTANT฀OF฀VARIATION�฀OR฀ �฀&IND฀AND฀PLOT฀A฀SECOND฀
POINT�฀THEN฀DRAW฀A฀LINE฀THROUGH฀THE฀POINTS�

฀

B�฀ 0LOT฀A฀POINT฀AT฀THE฀ORIGIN�฀4HE฀SLOPE฀IS฀EQUAL฀TO฀THE฀

฀ CONSTANT฀OF฀VARIATION�฀OR฀ �฀&IND฀AND฀PLOT฀A฀SECOND
฀ ฀
฀ POINT�฀THEN฀DRAW฀A฀LINE฀THROUGH฀THE฀POINTS�

฀

%XAMPLE฀�฀ 'RAPH฀DIRECT฀VARIATION฀EQUATIONS

4HE฀GRAPH฀OF฀A฀
DIRECT฀VARIATION฀
EQUATION฀IS฀A฀LINE฀
WITH฀A฀SLOPE฀OF฀ ฀
AND฀A฀ 
INTERCEPT฀OF฀
��฀4HIS฀LINE฀PASSES฀
THROUGH฀THE฀ORIGIN�
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(OMEWORK

9OUR฀.OTES

4HE฀GRAPH฀OF฀A฀DIRECT฀VARIATION฀฀ ฀
EQUATION฀IS฀SHOWN�

A�฀ 7RITE฀THE฀DIRECT฀VARIATION฀฀
EQUATION�

B�฀ &IND฀THE฀VALUE฀OF฀Y฀WHEN฀฀
X฀ ฀���

3OLUTION
A�฀ "ECAUSE฀Y฀VARIES฀DIRECTLY฀WITH฀X�฀THE฀EQUATION฀HAS฀THE฀

FORM฀Y฀ ฀AX�฀5SE฀THE฀FACT฀THAT฀Y฀ ฀ �฀WHEN฀X฀ ฀ �฀
TO฀FIND฀A�

฀ ฀ Y฀ ฀AX฀ 7RITE฀DIRECT฀VARIATION฀EQUATION�

฀ ฀ ฀A� 	฀ 3UBSTITUTE�

฀ ฀ ฀ ฀ ฀A฀ 3OLVE฀FOR฀A�
฀ ฀
฀ ฀!฀DIRECT฀VARIATION฀EQUATION฀THAT฀RELATES฀X฀AND฀Y฀IS฀

฀ Y฀ ฀ �฀
฀ ฀

B�฀ 7HEN฀X฀ ฀���฀Y฀ ฀ ฀ ฀ �
฀ ฀

%XAMPLE฀�฀ 7RITE฀AND฀USE฀A฀DIRECT฀VARIATION฀EQUATION

฀ ��฀'RAPH฀THE฀DIRECT฀VARIATION฀EQUATION฀Y฀ ฀฀฀�฀�฀฀฀X�

฀ ฀

฀ ��฀ 4HE฀GRAPH฀OF฀A฀DIRECT฀VARIATION฀EQUATION฀PASSES฀
THROUGH฀THE฀POINT฀���฀ �	�฀7RITE฀THE฀DIRECT฀VARIATION฀
EQUATION฀AND฀FIND฀THE฀VALUE฀OF฀Y฀WHEN฀X฀ ฀���฀
฀

#HECKPOINT฀ #OMPLETE฀THE฀FOLLOWING฀EXERCISES�


