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Teorema:
Se f e g forem deriváveis em p e se g(p) 6= 0, então

f

g
será derivável em

p e (
f

g

)′

(p) =
f ′(p)g(p)− f(p)g′(p)

[g(p)]2
.

Exemplo 1: Seja h(x) =

(
1 + x2

3x+ x3 + 2

)
, calcule h′(x).

Com f(x) = 1 + x2 e g(x) = 3x+ x3 + 2, temos:

f ′(x) = 2x

e

g′(x) = 3 + 3x2.

Pelo teorema:
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(
f

g

)′

(x) =
f ′(x)g(x)− f(x)g′(x)

[g(x)]2

=
(2x)(3x+ x3 + 2)− (1 + x2)(3 + 3x2)

[3x+ x3 + 2]2

=
(6x2 + 2x4 + 4x)− (3 + 3x2 + 3x2 + 3x4)

[3x+ x3 + 2]2

=
6x2 + 2x4 + 4x− 3− 6x2 − 3x4)

[3x+ x3 + 2]2

=
−x4 + 4x− 3

[3x+ x3 + 2]2
.

Logo: (
f

g

)′

(x) =
−x4 + 4x− 3

[3x+ x3 + 2]2
.

Exemplo 2: Seja h(x) =

(
cos(x)

x− 1

)
, calcule h′(x).

Com f(x) = cos(x) e g(x) = x− 1, temos:

f ′(x) = −sen(x)

e

g′(x) = 1.

Pelo teorema:

h′(x) =

(
f

g

)′

(x)

=
f ′(x)g(x)− f(x)g′(x)

[g(x)]2

=
(−sen(x))(x− 1)− (cos(x))(1)

[x− 1]2

=
−xsen(x) + sen(x)− cos(x)

(x− 1)2
.
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Logo:

h′(x) =
−xsen(x) + sen(x)− cos(x)

(x− 1)2
.

Exemplo 3: Seja h(x) =

(
x

x2 − 1

)
, calcule h′(x).

Com f(x) = x e g(x) = x2 − 1, temos:

f ′(x) = 1

e

g′(x) = 2x.

Pelo teorema:

h′(x) =

(
f

g

)′

(x)

=
f ′(x)g(x)− f(x)g′(x)

[g(x)]2

=
(1)(x2 − 1)− (x)(2x)

(x2 − 1)2

=
x2 − 1− 2x2

(x2 − 1)2
.

=
−x2 − 1

(x2 − 1)2
.

Logo:

h′(x) =
−x2 − 1

(x2 − 1)2
.

Exemplo 4: Seja h(x) =

(√
x+ x

x+ 1

)
, calcule h′(x).

Com f(x) =
√
x+ x e g(x) = x+ 1, temos:

f ′(x) =
1

2
√
x
+ 1
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e

g′(x) = 1.

Pelo teorema:

h′(x) =

(
f

g

)′

(x)

=
f ′(x)g(x)− f(x)g′(x)

[g(x)]2

=

(
1

2
√
x
+ 1

)
(x+ 1)− (

√
x+ x)(1)

[x+ 1]2

=

(
1

2
√
x
+ 1

)
(x+ 1)

(x+ 1)2
+
−
√
x− x

(x+ 1)2

=

(
1

2
√
x
+ 1

)
(x+ 1)

+
−
√
x− x

(x+ 1)2
.

Logo:

h′(x) =

(
1

2
√
x
+ 1

)
(x+ 1)

+
−
√
x− x

(x+ 1)2
.

Exemplo 5: Seja h(x) =

(
1 + ex

x− 1

)
, calcule h′(x).

Como f(x) = 1 + ex e g(x) = x− 1, temos:

f ′(x) = ex

e

g′(x) = 1.

Pelo teorema:
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h′(x) =

(
f

g

)′

(x)

=
f ′(x)g(x)− f(x)g′(x)

[g(x)]2

=
(ex)(x− 1)− (1 + ex)(1)

[x− 1]2

=
xex − ex − 1− ex

(x− 1)2

=
xex − 2ex − 1

(x− 1)2
.

Logo:

h′(x) =
xex − 2ex − 1

(x− 1)2
.
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