Section 3.5:  Implicit Differentiation

A.  Explicit and Implicit Functions

Explicit functions are those that are solved for y.  We say, “The variable y is explicitly written as a function of x.”


Implicit relations are those that are not solved for y.  As a result, we must use implicit differentiation.  An example of an implicit function is:  
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 To understand this process you must realize we are taking the derivative with respect to x.   As a result if the term only involves x, we will take the derivative as usual.  If the term involves y, we must apply the Chain Rule, because we assume that y is defined implicitly as a differentiable function of x.
B.  Guidelines for Implicit Differentiation

1. Differentiate both sides of the equation with respect to x.

2. Collect all terms involving dy/dx on the left side of the equation and move all other terms to the right side of the equation.

3. Factor dy/dx out of the left side of the equation.

4. Solve for dy/dx by dividing both sides of the equation by the left-hand factor that does not contain dy/dx. 

Examples: pp166-167: 2,6,12,20,32,36,41
C.  Logarithmic Differentiation
On occasion, it is convenient to use logarithms as aids to differentiate nonlogarithmic functions.

Recall the properties of logarithms:
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Examples:  56, 62
D.  See Optical Illusions (bottom of page 168)
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