Harvey Mudd College Math Tutorial:
Product Rule for Derivatives

In Calculus and its applications we often encounter functions that are expressed as the
product of two other functions, like the following examples:

o h(x) = 2%sinz = (2?)(sinz),

o hz)=e " cos2x = (e *")(cos 2x).

for functions f(x) and g(x). If we know the derivative of f(z) and g(x), the Product Rule
provides a formula for the derivative of h(x) = f(z)g(x):

W(z) = [f(x)g(2)] = f'(2)g(2) + f(2)g ().

Proof

We illustrate this rule with the following examples.

o If h(z) = xe” then

W(z) = (z)e" +a(e”)
e” + xe®.

o If h(z) = 2%sinz then

R'(z) = (2%)sinz + (2?)(sinz)

= 2xsinz + z?cosz.

o If h(z) = e~ cos 2z then

W(z) = (e cos2z + e * (cos 2z)

T x

2 22 .
= —2xe cos2x — 2e sin 2x.


http://www.math.hmc.edu/calculus/tutorials/prodrule/proof.pdf

Key Concepts

Product Rule

Let f(x) and g(z) be differentiable at . Then h(x) = f(x)g(x) is differentiable at x and
W(x) = f(x)g(x) + f(x)g' ().

[I'm ready to take the quiz.] [I need to review more.]
[Take me back to the Tutorial Page]


http://webquiz.physics.hmc.edu/wq.Student.TakeAQuiz.fcgi?courseNum=Calculus+Tutorial&quiz=QZ4210
http://www.math.hmc.edu/calculus/tutorials

