
Math 250 3.8 Implicit Differentiation
Objectives

1) Distinguish between implicit and explicit forms of equations

Z) Use implicit differentiation to find the derivative of an implicit expression

Procedure for Implicit Differentiation

Given an equation containing x andy.

Step 1 : Assume that yis a differentiable function of x, namely that 4 exists and represents the rate of change
u.*

ofy with respect to x, the derivative we seek'

Step 2: Differentiate everything on both sides of the equation.

use the chain rule when taking derivatives ofy, namely, multiply av*J* dx

Use the product, quotient and chain rules when any combination of x and y indicate.

Sten 3: Isolate L
fic

ff 
*appears 

only once, isotate it

ff 
*appears 

twice or more, collect

fi , tn"nisolate by dividing.

terms on the same side and non- ! ,"r*ron the other side; factor out
dx

dy

&c

Examples and Practice

1) Find the slope of the tangent line to the unit circle x' + y' = 1 using implicit differentiation at

c. (t,o)

d. (o,t)

e. (- t,o)

f. (0,-t)

2) Firn * by implicit differentiation for x'y + y2 x = *2

3) Find the equation of the tangent line to *% * y% =5 at (t,t)

4) Find Y' if x2 - !2 =36

5) Find y'when sinx+ *'Y=10

6) Find y' in terms of x andy when x'y' -2x =3

7) rind 4 when (, * Y)' = x3 + Y3'dx
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