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Exercicio 1 Considere a fungio Sabendo que

8§(x) = f(x) —5x

Ccos (1>‘ <1
X

sen <1>‘ <1
X

Se

£(0) = Dou f(1) = 5
considere &« = 0 ou o« = 1, e estd demonstrado o que se
pede. Caso contrdrio, suponha

f(0) >0 eque
f(1) <5 lim sen (x2> =0
x—0
Desta forma, seque-se que
. 2\ _
£(0) = £(0) > 0 lim [cos (%) 1] =0
g(1)=f(1)-5<0 Entdo,
Como g é coninua em [0, 1], seque-se do teorema do valor A=0
intermedidrio que, existe & € (0,1) tal que -
g(a) =0= f(a) =50 =0= f(a) =5«
- Exercicio 3
Exercicio 2 Observe que a).
1 1 1
sen (x2 + ) — sen (> = sen (xz) cos () + lim X — lim x>
X X x x—+00 10 4+ x/x  x=+e0 .2 (10 | 1
1 ) * (?2 + ?\/@
+ sen () Ccos (x ) —
* 1
1 = lim ——M—

s en () ¢ ot
+sen (1 )[eos () 1] #

1 1
A = lim [sen [ x% + ) — sen ()} . 10 1) &
“0[ ( * x Jdm oz tyy) =0
. 5 1
= lim { sen (x ) cos| — |+ Logo
x—0 X )

X
lim ———— =
x> Foo 10 + x/x e

sen (1) eos () -1} ]

Assim,




2
b).
3/ x3 1+l
) 3x2+1 X x3
111Jrr1 1 = lim 1
o (o]
x— X X—+ x(1+>
X
1 1
x3*+*3
. X X
= lim
X——+00 1
x(1+)
X
/1 1
_ x  x3
= lim 1
X—+ 1_‘_7
X
=0
o).
A fim VX
X——+00 x+ /7x+\/§
= lim VX

T (v )

= lim VX
X—r+00 1 1
. 1
:xLII};lm 1
1 1
\/1+x\/x+xzﬁ
= lirJrrl !
X—r+00
1 1 1
\/1+x“x+\/x3

=1

Exercicio 4 Seja f : R — R uma fungio tal que

flx+y)=f(x)+f(y), Vx,y €R

e suponha que
lim f(x) =L

x—0
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a). Inicialmente observe que

f(2x) = f(x+ )

= f(x) + f(x)
=2f(x)
Assim,
lim £(2x) = lim 2(x) =
lim £(2x) = 2 lim £(x)
Considere

u=2x

e perceba que
x—=0=u—0
Ou seja,
li 2x) =1li =L
lim f (2x) = lim f (u)
Portanto, seque-se que

lim f(2x) =2lim f(x) =

x—0 x—0

li =21 =

lim f (u) = 2 lim f(x)
L=2L =
L=20

b). Observe que
x = (x—x0) + xo

Logo
f(x) = f(x = x0) + f(x0)

lim f(x) = lim [f (x — x0) + f(x0)]

X—X X— X0

= lim f(x—xp)+ xlgralof(xo)

X— X0

Considere
v=2Xx—Xg

e perceba que

x—=xg=v—0



Assim,

lim f (x — xo) = lim f (0) = L

X—X0

Além disso,

lim f(xo) = f(x0)

X— X0

Portanto
Jpg ) = i F o)+ g, f o)

= L+ f(xo)

= f(xo0)

Exercicio 5 Considere

flx) ="
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e observe que

fl(x) =nxt = fl(1)=n
~n!
- (n—1)!
f'(x) = n(n—1)x"2 = f'(1) =n(n-1)
n!
~ (n-2)!

() = n(n —1)(n — 22" = f"(1) = n(n —1)(n—2)

n!

(n—23)!
f(”)(x):n(n—l)u-Z-le :>f(”)(1):n!
B (n —‘n)!
Portanto
_ f@)  f) £ (1)

n! n! n!
RO T I
:;i!(n—z)'

J— 4 n
-5()
—on
|



