

Implicit Differentiation 


Q:
1.  What does it mean for a function to be defined implicitly?

2. How do we differentiate a function that is defined implicitly?



Define each of the following explicitly:

1.  xy = 1



2.  x2 + y2 = 1


3.  x3 + y3 = 3xy 

	[image: image1.png]


 Folium of Descartes
A plane curve proposed by Descartes to challenge Fermat's extremum-finding techniques. In parametric form,

 x = [image: image2.png]dat
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 and y = [image: image3.png]3ar
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The curve has a discontinuity at [image: image4.png]


. The left wing is generated as  [image: image5.png]


 runs from [image: image6.png]


 to 0, the loop as  [image: image7.png]


 runs from 0 to [image: image8.png]


, and the right wing as  [image: image9.png]


 runs from [image: image10.png]


  to [image: image11.png]


.


How can we differentiate a function that cannot be defined explicitly?
Example 1  Find 
[image: image12.wmf]dy

dx

:  5y2 + sin y = x2

Example 2  Find 
[image: image13.wmf]dy

dx

:    4x2 – 2y2 = 9 

Example 3  Find 
[image: image14.wmf]dy

dx

:    x3 + y3 = 3xy



Example 1  Find 
[image: image15.wmf]dy

dx

:    x2 + y2 = 100

Example 2  Find 
[image: image16.wmf]dy

dx

:    x3 - y3 = 6xy

Example 3  Find 
[image: image17.wmf]dy

dx

:    x2 y + 3xy3  -  x = 3

Example 4  Find 
[image: image18.wmf]dy

dx

:    x3 y2 – 5x2y + x = 1 

Example 5  Find 
[image: image19.wmf]dy

dx

:    
[image: image20.wmf]1

x

 + 
[image: image21.wmf]1

y

= 1
Example 6  Find 
[image: image22.wmf]dy

dx

:    x2 = 
[image: image23.wmf]xy

xy
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Example 7  Find 
[image: image24.wmf]dy

dx

:    sin (x2y2) = x
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