
-B-

(4,0) Questão 1. Dada a função f (x) = x − 5 ln(x + 1) −
4

x + 1
, determine:

a) o domı́nio, os limites pertinentes ao estudo e as assı́ntotas;

D f = {x ∈ R/x > −1}

i) lim
x→+∞

f (x) = lim
x→+∞

(

x − 5 ln(x + 1) −
4

x + 1

)

= lim
x→+∞

(

x

(

1 −
5 ln(x + 1)

x

)

−
4

x + 1

)

Como lim
x→+∞

5 ln(x + 1)

x

∞

∞=
L′H

lim
x→+∞

5
x+1

1
= 0 e lim

x→+∞

4
x+1 = 0, temos que lim

x→+∞

f (x) = +∞. ⇒

Não f não admite assı́ntota horizontal.

ii) lim
x→−1+

f (x) = lim
x→−1+

(

x − 5 ln(x + 1) −
4

x + 1

)

= lim
x→−1+

[

x −

(

5(x + 1) ln(x + 1) + 4

x + 1

)]

Como lim
x→−1+

(x + 1) ln(x + 1) = lim
x→−1+

ln(x + 1)
1

x+1

∞

∞=
L′H

lim
x→−1+

1
x+1

− 1
(x+1)2

= lim
x→−1+

−(x + 1) = 0,

temos que lim
x→−1+

(

5(x+1) ln(x)+4
x+1

)

= +∞, assim lim
x→−1+

f (x) = −∞. ⇒ x = −1 é uma assı́ntota

vertical.

iii) lim
x→+∞

f (x)

x
= lim

x→+∞

(

1 −
5 ln(x + 1)

x
−

4

x(x + 1)

)

= 1 = m.

Porém lim
x→+∞

( f (x) − 1x) = lim
x→+∞

(

x − 5 ln(x + 1) −
4

x + 1
− x

)

= −∞. Portanto, f não admite

assı́ntota oblı́qua.

b) os intervalos de crescimento e de decrescimento de f ;

f ′(x) = 1 −
5

x + 1
+

4

(x + 1)2
=

(x + 1)2 − 5(x + 1) + 4

(x + 2)2
=

x(x − 3)

(x + 1)2
·

ր ց ր f

| − | + | + x

| − | − | + (x − 3)

| + | − | + f ′

−1 0 3

x = 0 é um ponto de máximo local e x = 3 é um ponto de mı́nimo local de f .



c) a concavidade e os pontos de inflexão de f ;

f ′′(x) =
(2x − 3)(x + 1)2 − (x2 − 3x)2(x + 1)

(x + 1)4
=

5x − 3

(x + 1)3
·

∩ ∪ f

| − | + (5x − 3)

| + | + (x + 1)

| − | + f ′

−1 3
5

x =
3

5
é o único ponto de inflexão de f .

d) o esboço do gráfico de f .
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