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3.7 Implicit Differentiation -- Student Notes

Up to now, we have worked explicitly, solving an equation for one variable in terms of another. For example, if
d
you were asked to find —szy— for 2x* + y* =4, you would solve for y and get y = ++/4—2x> and then take the

derivative. Sometimes it is inconvenient or difficult to solve for y. In this case, we use implicit differentiation.
You assume y could be solved in terms of x and treat it as a function in terms of x. Thus, you must apply the chain
rule because you are assuming y is defined in terms of x.

Differentiating with respect to x:
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Consider the problem, find Ey for y*> —2y+3x = x*. Treat y as a quantity in terms of x so
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Guidelines for Implicit Differentiation:

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

2. Collect all terms involving % on one side of the equation and move all other terms to the other side.

d
3. Factor ?d% out of the terms on the one side.

4.  Solve for % by dividing both sides of the equatioﬁ by the factored term.

Practice:
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5. Find the equation of the normal line (the line perpendicular to the tangent line) to the curve
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