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Exercı́cio 1 Considere a função

g(x) = f (x)− 5x

Se
f (0) = 0 ou f (1) = 5

considere α = 0 ou α = 1, e está demonstrado o que se
pede. Caso contrário, suponha

f (0) > 0

f (1) < 5

Desta forma, segue-se que

g(0) = f (0) > 0

g(1) = f (1)− 5 < 0

Como g é conı́nua em [0, 1], segue-se do teorema do valor
intermediário que, existe α ∈ (0, 1) tal que

g(α) = 0 ⇒ f (α)− 5α = 0 ⇒ f (α) = 5α

■

Exercı́cio 2 Observe que
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Assim,
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Sabendo que ∣∣∣∣cos
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Então,
A = 0

■

Exercı́cio 3

a).
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b).
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c).
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Exercı́cio 4 Seja f : R → R uma função tal que

f (x + y) = f (x) + f (y), ∀x, y ∈ R

e suponha que
lim
x→0

f (x) = L

a). Inicialmente observe que

f (2x) = f (x + x)

= f (x) + f (x)

= 2 f (x)

Assim,

lim
x→0

f (2x) = lim
x→0

2 f (x) ⇒

lim
x→0

f (2x) = 2 lim
x→0

f (x)

Considere
u = 2x

e perceba que

x → 0 ⇒ u → 0

Ou seja,

lim
x→0

f (2x) = lim
u→0
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Portanto, segue-se que

lim
x→0
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L = 2L ⇒

L = 0

■

b). Observe que
x = (x − x0) + x0

Logo
f (x) = f (x − x0) + f (x0)

e

lim
x→x0

f (x) = lim
x→x0

[ f (x − x0) + f (x0)]

= lim
x→x0

f (x − x0) + lim
x→x0

f (x0)

Considere
v = x − x0

e perceba que

x → x0 ⇒ v → 0
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Assim,

lim
x→x0

f (x − x0) = lim
v→0

f (v) = L

Além disso,

lim
x→x0

f (x0) = f (x0)

Portanto

lim
x→x0

f (x) = lim
x→x0

f (x − x0) + lim
x→x0

f (x0)

= L + f (x0)

= f (x0)

■

Exercı́cio 5 Considere

f (x) = xn

e observe que

f ′(x) = n xn−1 ⇒ f ′(1) = n
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· · · · · · · · ·
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Portanto
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