
Harvey Mudd College Math Tutorial:

Quotient Rule for Derivatives

Suppose we are working with a function h(x) that is a ratio of two functions f(x) and g(x).

How is the derivative of h(x) related to f(x), g(x), and their derivatives?

Quotient Rule

Let f and g be differentiable at x with g(x) 6= 0. Then f/g is differentiable at x and[
f(x)

g(x)

]′
=

g(x)f ′(x)− f(x)g′(x)

[g(x)]2
.

Proof

Examples

• If f(x) =
2x + 1

x− 3
, then

f ′(x) =
(x− 3) d

dx
[2x + 1]− (2x + 1) d

dx
[x− 3]

[x− 3]2

=
(x− 3)(2)− (2x + 1)(1)

(x− 3)2

= − 7

(x− 3)2
.

• If f(x) = tan x =
sin x

cos x
, then

f ′(x) =
cos(x) d

dx
[sin(x)]− sin(x) d

dx
[cos x]

[cos x]2

=
cos2(x) + sin2(x)

cos2(x)

=
1

cos2(x)

= sec2(x),

verifying the familiar differentiation formula for tan(x).

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


• If f(x) =
1

g(x)
, then

f ′(x) =

[
1

g(x)

]′
=

g(x) d
dx

[1]− (1)g′(x)

[g(x)]2

=
g(x)(0)− (1)g′(x)

[g(x)]2

= − g′(x)

[g(x)]2
.

For example,
d

dx
[x−4] =

d

dx

[
1

x4

]
= −

d
dx

[x4]

[x4]2
= −4x3

x8
= − 4

x5
= −4x−5.

Key Concepts

Quotient Rule

Let f and g be differentiable at x with g(x) 6= 0. Then f/g is differentiable at x and[
f(x)

g(x)

]′
=

g(x)f ′(x)− f(x)g′(x)

[g(x)]2
.

[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=QZ1510
http://www.math.hmc.edu/calculus/tutorials

