
3.3 Implicit Differentiation

� Often, we want to know the rate of change of 
a variable in an equation (as opposed to in a 
function)

� Ex:  x2+y2=2
Graph is a circle
Question:  How does y change with respect 
to x?



Tangent Lines and Graphs

� Want to find slope of 
tangent to graph of 
equation

� Need:  a point

the slope
� Finding points is easy: 

Find x, y that solve 
equation



Slopes of Tangent Lines

� Ex:  x2+y2=2
The point (1,1) is on 
this graph

What about the tangent 
slope at this point?



Finding Tangent Slopes

� Idea:  Think of y as a function of x, y(x), so 
the slope of the tangent line is as before

� Our example becomes x2+(y(x))2=2



Finding y�

� To find mtan=y�, differentiate both sides with 
respect to x (NOTE: when you see y(x), you 
get y� from Chain Rule) 



Solving for y�

� It’s usually easier to write y for y(x) and y�

for y�(x), then solve for y�



Our Example

� So for our example, x2+y2=2 at the point 
(1,1),                            and the equation of 
the tangent line is



Another Example

� Ex:  Find the equation of the line tangent to 
the graph of xy3=2 at the point (2,1)

� Differentiate both sides with respect to x

� You need the product rule for the left side
� Solve for y�

� Substitute x=1, y=1 from the point (2,1)
� Find the equation of the line



Solution

Computing d/dx of both sides:



The Tangent to xy3=2

� Since our point is (2,1) 
the tangent slope is

� This line is depicted in 
the graph to the right



A Variation on The Theme

� It may be the case that both x and y depend 
on a third variable, say t (for example, time)

� In this case, x2+y2=2 becomes 
(x(t))2+(y(t))2=2 and the chain rule applies to 
both terms

� In this case, compute        of both sides



The New Version

� Ex: 



Related Rates of Change

� Another way to write this is

� This equation relates the rate of change of x to the 
rate of change of y

� Note that you can’ t “solve”  for anything until you 
have more information



An Example

� Ex:  A 6 foot ladder leaning against a wall 
begins to slide to the floor.  How fast is the 
ladder’s top falling if the bottom is moving 
away from the wall at 3 ft/sec when the 
bottom is 2 feet from the wall?


