& MATEMATICA PARA TODOS

Matematica A 11l.cano

1. Seja f a fungdo de dominio R\{—1} definida por f(x) =1+ ﬁ . Recorrendo a definicdo de limite segundo

Heine, prova que:

a) limf() =3 b) lim f(x)=1

2 x—+0o0

Seja (x,) uma sucessdo tal que x, — 1. . Seja (x,) uma sucessdo tal que x,, — +=,

xp,—1 Xp— +©
Xpt+1—2 Xpt1l— +e
1 1 1
x,+1 _)2 X+ 1 -0
1.3 1
l+_\,n+1%1+2—2 1+ 51

xp+1

3 o 3
Logo, flx)) — o ousea Lim, fix) = 7 Logo, f(x,) = 1, ou seja, lim flx)=1.
Pl i

l =
Lim f(x) = too

Seja (x,) uma sucessdo tal que x, —» -1 e x, > -1,
vneN

x, — 17

x,+1—0°

— 40

xpt+1

1+

— +®
Xpt+

Logo, f(x,) — +%, ou seja, lim ., flx) = +oo.
x—=-1*

2. Na figura esta representada parte do grafico da funcéo f . Determina:

2n+1
n+2

. o 2n+1 ) 3
lima, = lim — =11m(2—n—) =

a) lim f(a,),sendoa, =

Calculo auxiliar

2n+1 |n+2

2n-4 2

-3 f

Logo, lim f(a,) = xli>r121_ fx)=2

b)  lim f(b,) ,sendo b, = =

n+2

. T —n+1_ . _ i _ 1+
llmbn—hm—n+2 —llm( 1+n+2)— 1

Calculo auxiliar

-n+1 |n+2
n+2 -1
3

Logo, lim f(b,,) = lil’111+ fx)=-1
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-n-2

c) limf(c,),sendoc, = —

. -n-2 _ .. 1 .
limc, = = lim (—1 —m) =-1

Calculo auxiliar

-n-2 |n+1
n+l -1
-1

Logo, lim f(c,) = xgrlll_ flx)=2

. _ —2n+1

d limf(d,),sendod, = e
. o —2n+l . _ 5 o+
limd, = lim i llm( 2 +—n+2) =-2

Calculo auxiliar

. -n?+1
e) lim f(u,) , sendo u, = e
—n2 n2(—1+2 _
limu, =lim T~ lim ( 2”2) =201 _
n+2 n(1+_) 140

Logo, lim f(un) = lim_f(x) = oo

; n?+1
f) limf(v,),sendov, = —
2 n2(14—
lim Uy = l]mn +1 = lim ( ‘;12) — 0 (140) =+
n+2 n(1+2) 140

Logo, , lim f(u,) = xliTmf(x) =0
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3. Seja f a funcdo representada graficamente na figura. Determina os seguintes limites.
a) lim f(x) =1 A
x—>=2 )

4
b)  lim f(x)=0

©)  lim f(x) = —oo

x—0"

d)  lim [fOO) = 0% =0

L S ey

e  lim @) =Vi=2

f) lim {¥ -1 _

xX——oco X —o

4, Calcula os seguintes limites, comecando por identificar, caso exista, o tipo de indeterminag&o:

) . 12
a) lim (x3+x2+2) = lim [x3(1 +—+—3)]=—00(1+0+0)=—oo
X—>—00 X—>—00 X X
(00 — o)
2.1
242x+1 — (144 +00(1+0+0
b) lim 22 = im ( xle) = Feo ) — +o0
x—>+00 x+1 (f) xX—+00 x(1+;) 1+0
[00)
3 3
. x%+3x R x2(1+;) . X2(1+;) 140 1
C) lim ————— lim = lim Ie="——==
x—>—00 2(x—=1)(x+1) (f) oo 2X°42  x——o xz(2+_2) 240 2
- X
2x+1 = 0+0
. + - . Tz +
d) lim — % = lim 22 =——=0
x—+00 X“—4x+3 (f) X—>+00 1—;+x—2 1-0+0
(0.0)
. 2-1 2-1-x%2 -1
e) lim (x —x) = lim = T ==
X——00 X X——o00 —0o
(00 — o)
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1 1
. w2 = 1 3x+1 . 3+2  3+0 3
f) lim 42 = | = lim —<$=2"==2
X—+00 0) x—+o00 2X+4 X—+00 24— 240 2
3x+1 | — x
0
2
. x%+2x 1 . x%+2x . 1+ 1
0) lim X — = lim ——= lim —§=-
X——00 x+1 3x x——o00 3X“+3x Xx——o00 3+= 3
(c0 % 0)
. |x-2] — . x—2 . x—2 1
h) lim lim = lim ————=—=0

1
X400 X2—4 (OO) X—>+00 X2—4 x—+00 (x—2)(x+2) +0o0

(o]

m =
x——o00 |Xx—=2]| (00) xX——00 —x+2 x——00 —(x-2)
©

2_ —
i im Xt = x=2)(x42) _ . (=2 (e42) —(—®) = +oo

(T V) (T

x—=1-x-1 -2

J) xl—l>Too \/X —1- \/X +1 (OO i Oo) x—>+oo Vx—1+vx+1 xEH—loov 1+vx+1 +_oo =0
1 1
K) lim Y2 = im Pt = lim R I
x——00 2X (2) X—>—00 2x X—>—00 2x 2
) lim 3 = lim (1) — 1 1

x—’+°°‘/xz—+‘/xz—( )x—>+oo <\/7 r) Vi+V1 2

5. Calcula os seguintes limites, comegando por identificar, caso exista, o tipo de indeterminacéo:
a) lin}(x2+2x+1)=1+2+1=4
X—

. X%42x+1 — x+1
b) llm——hmg -1+1=0
x-—-1 x+1 (O)x—> 1 x+1
0
2
. x“+2x+1 0+0+1
C) lim = = 400
x-0* x ot
Lox3H2x%4x — . x(x?+2+1
d lim——— = hmu =1
x—0 x (9) x—0 x
0
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e) lim 22202 = ) (o D(F43x+2) 14342 4 Caloulo auxiliar
x—1 x2-1 (0) x—1 (x=1)(x+1) 1+1
- 1 2 -1 -2
0 1 1 3 2
‘ 1 3 2 |o
ox3-1 o (e=D)(x24141) . (-D(x?+1+1) 14141 3
9) Llir} x*-1 (2) LI_I}} (P-D@2+1)  x—1 G-DE+DE241)  1+DA+1) 4
0
Calculo auxiliar
1 0 -1
1 1 1 1
| 1 1 1 |o
x?-4 (x=2)(x+2)V/x— (x=2)(x+2)V/x— _—
9) ;lcl—%J_( );lcl-rg Vx—2Vx-2 _;—»z (x-2) = @+2V2=2=0
0
[x]
h)  lim = i ‘f \[7 +00
x—0t x ( x—>0’r
0
. Vx— = 1. Vx—3 T vx-3 1
I) ;lcl—>3 Vx2-5x+6 ( );lclig (x—2)(x-3) _91513:}; Vx—2yx—3  3-2 1
0
Calculo auxiliar
2 Ge+6=0 & x= V22
=4 .1'22 v .l‘:3
i) lim =% = MO () B T . D | O i) B U
J x>0+ x3—x2 (9) x>0+ x(xz—x)(\/_+x) x>0+ x(xz—x)(\/—+x) x—07* x(x%=x)(Vx+x) ot
0
k) lim _ x*+x 24x li (2% +x)(Vx+1+Vx2+1 — lim x(e+ 1) (Va+T+Vx2+1 ) i x(x+1)(\/x+ +Vx2+1)
x—>0\/x+ —\/x2+ ( )xl_I}(l) x+1-x2-1 x—0 x—x2 x—>0 x(1-x) -
0
_ (0+D)(VO+1+v0+1) 2
= o =
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| lim x-1 = lim (x-D(x—T+Vx2-1) (x D(Vx—1+Vx2-1) (x 1)(Vx—1+Vx2- )
) x—>1+ Vr—1-VxZ-1 ( )x1—>1+ x=1-x2+1 x—>1+ x-x? x—>1+ x(1-x)

0

e eD(E=14Vx2-1)  ViF-1+V1t-1  ot40t

- xhj% —x(—1+x) - -1+ =T 0

6. Para cada valor de k, a expressdo seguinte define uma fungdo de dominio R.

(x —1
+k sex<l1
x—2
13 sex=1
2x+1
sex>1
\ X

Determina o valor de k, para o qual existe lim1 f(x)
X—

Como 1 € Dy, entdo lim f(x) existe seesose lim f(x) = lim_f(x) = f(1)
x—1 x—1t x—1"

2x+1 241
x 1

=3

xin}*'f(x) - xlgq
Jim fC0) = lim, (S+k)=S+k=k

f() =3
Logo, lim1 f(x)existese k =3
X—
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